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Review Process Prior to the SIAM:
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Quality check process:
	Industry Consortium:

Data provided in IUCLID were reviewed for quality by industry and assigned a reliability code, based on the review process guidance of Klimisch et al. (1999). Robust summaries of critical data were prepared. 

Selected physicochemcial data from published journals or peer-reviewed databases were added to the dossier in robust summary format. Peer-reviewed databases were not rereviewed. 

The SIAR and the SIAP were elaborated in accordance with the OECD manual for the investigation of HPV Chemicals

French Government:

French Competent Authority peer-reviewed the SIDS documents and audited some selected key studies to check the robust study summaries.

	9.
Date of Submission:
	July 2002 and 2006

	10.
Date of last Update:
	February 2007


	11.
Comments:
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	SUMMARY CONCLUSIONS OF THE SIAR

Human Health
Free 2,4-dichlorophenol (2,4-DCP) does not accumulate in tissues. 2,4-DCP is a strong uncoupler for oxidative phosphorylation. It is rapidly metabolised into its glucuronate conjugate, its major metabolite, and is mainly excreted in this form via urine.

The acute oral toxicity is low: LD50 1276-1352 mg/kg b.w. when tested in CD 1 mice. The dermal toxicity is moderate: LD50 in Sprague Dawley rats was 780 mg/kg with molten substance at 40°C. Further occupational deaths have been reported in five cases. Accidents generally occurred in the same way: workers died after being sprayed with molten (60°C) 2,4-dichlorophenol. US-EPA concludes that contact with only 1% of the body surface may lead to death.  The skin irritation tests with 2,4-dichlorophenol reports the substance to be "corrosive" to skin and risk of serious damage to the eyes is expected.

The skin sensitisation potential has not been assessed. Its evaluation may be considered as unwanted due to the necessity to avoid contact with corrosive materials. Chloracnea appears at human exposure to a mixture of chlorophenols containing 2,4-dichlorophenol. 

The 2-year study (Fischer 344 rat) was chosen to establish an overall NOAEL, after prolonged treatment with 2,4-dichlorophenol, of 440 mg/kg bw/d for male and above 250 mg/kg bw/d for female, which is in agreement with the findings in the other studies. In a 90 days repeated dose toxicity study dietary administration produced bone marrow degeneration at about 800 mg/kg bw/d in females or at 1500 mg/kg bw/d in males; at 3000 mg/kg bw/d these effects were not seen.  The general appearance was affected at the top dose of 3000 mg/kg bw/d. 

The genetic toxicity is assessed by in vitro and in vivo studies. In vitro, most of the test results were negative. An in vivo micronucleus test, an unscheduled DNA synthesis test and two sister chromatid exchange assays were all negative.  It is concluded that the material is not genotoxic as the results of the in vivo tests are negative.

No evidence of carcinogenic activity was reported in rat and in mouse exposed orally for two years.  These results are supported by the conclusion of the IARC: although polychlorophenols and their salts are classified in group 2B, there is evidence suggesting lack of carcinogenicity of 2,4-DCP in experimental animals (IARC, 1999).

In a two-generation study in rat (OECD Guideline 416), effects have been observed at 2000 and 8000 ppm on reproduction parameters such as a slight decrease in mean litter size and mean numbers of implantations. Transient mammary swelling was frequently observed in the F0 and F1 females after weaning of their infants. F1 males treated at 8000 ppm, presented adverse effects (delay in sexual development, increase in relative weight testis).  The NOAEL for fertility is 500 ppm (33.4 mg/kg bw/d for males and 49.1 mg/kg bw/d for females).

In a one-generation study, no effect was observed via drinking water at 500 mg/kg bw/d in mice. A non-conventional one-generation study with rats using dose levels up to 15 mg/kg bw/d did not show any significant effect on reproduction parameters. The only significant effect was an increase of some hematologic parameters (red blood cell and hemoglobin), in the F1 generation at 15 mg/kg bw/d, observed after a 14 month exposure.  In vitro studies showed no effect on penetration of sperm in mouse ova.

In an OECD Guideline 414, no teratogenic effect was observed in rats exposed by gavage at doses up to 750 mg/kg bw/d.  The NOAEL for maternal effects is <200 mg/kg bw/d, (lowest dose tested) and the NOAEL for foetal effects is 375 mg/kg bw/d.

No teratogenic effect was observed either in the OECD Guideline 416 study but some delay has been observed on pups growth and their differentiation such as eye opening at 8000 ppm. A slight increase in relative uterine weight was observed at 2000 and 8000 ppm in females weanlings, associated with an increased height of the epithelial cells in the uterine horn in F1 weanlings at 8000 ppm. It was concluded that NOAEL for growth and development of the offspring is 500 ppm (33.4 mg/kg bw/d for males and 49.1 mg/kg bw/d for females).

The hormone disruption potential of 2,4-DCP was shown in only one in vitro test considered to be invalid. In another in vitro tests on estrogenic activity (competitive binding and response to proliferation culture) results were negative. In the 2-generation reproductive toxicity in rat, some findings, such as increased uterine weight in females weanlings, females showing mammary swelling after weanling of their pups, slight delay of the age of sexual development in males and reduced numbers of implantation sites and litters sizes, could coincide with known estrogenic effects. One of the possible interpretations is that 2,4-DCP might alter endogenous sex hormone concentrations by a specific mechanism through which the estrogenic phenotype appears in treated animals. However, the study didn’t show any changes in serum concentrations of pituitary or sex steroid hormones (FSH, LH, Prolactin, Estradiol, Progesterone) in the treated females at necropsy after weaning of the offspring. Furthermore, results were also negative in two in vivo tests (a uterotrophic assay and a Hershberger assay), thus endocrine disruption potency of 2,4-DCP could not be evidenced. 

Environment
2,4-DCP is a white solid in crystal or needle forms. It has a low vapour pressure at room temperature (0.16 hPa at 25 °C). The water solubility of 2,4-DCP is 4.5 g/l at 25 °C, but since the pKa is 7.89, which falls in the pH range of environmental waters (approximately 6-9), the extent of dissociation of 2,4-DCP may vary significantly.  The measured log Pow is 3.21-3.25 at 20°C. 

Based on its vapour pressure, 2,4-DCP is expected to have a low volatility from dry soil surfaces. In contrast, photodegradation should be an important means of removing 2,4-DCP from clear surface water. Atmospheric oxidation half-life is estimated by QSAR to be 3.6 days. Hydrolysis is not expected to occur: halogenated aromatics and phenols are generally resistant to hydrolysis. Mechanisms other than photodegradation and microbial degradation, as adsorption by organic matter present within the sediments, catalysis at the surface of silica or oxidation, may also be involved in the disappearance of 2,4-DCP from water. Since the pKa is around 7.8, 2,4-DCP will exist in water and sediment in a partially dissociated state which may affect its transport and reactivity. Similarly in soil, the ionised form (in alkaline soil) is poorly adsorbed, whereas the neutral form (acid soil) is expected to undergo more adsorption. Adsorption will also increase with increasing organic matter content.

Biodegradation studies have shown that 2,4-DCP was not readily biodegradable, but it was inherently degradable only in the presence of adapted microflora, both in aerobic and anaerobic conditions. Anaerobic degradation of 2,4-DCP produced 4-chlorophenol as the major product. The BCFs of 7.1 to 69 in carp suggest that bioaccumulation in aquatic organisms is low.

Aquatic effects

In acute toxicity studies, the lowest LC50 values are 1.7 mg/L for freshwater fish and 1.4 mg/l for Daphnia magna. For aquatic plants, results on Lemna are available, leading to EC50 (7d) = 1.5 mg/L (endpoint: vegetative frond reproduction). In chronic toxicity studies, a NOEC of 0.29 mg/l for a fish, of 0.41 mg/L for Lemna  (endpoint: vegetative frond reproduction) and a NOEC of 0.21 mg/l (endpoint: reproductivity rate) for Daphnia magna have been obtained. In a non-standard valid test on net spinning behaviour of the Trichoptera larvae, A LOEC value of 0.0035 mg/l was derived.

Despite the numerous consistent data available on fish, Daphnia and algae, issued from acute and chronic toxicity studies, due to the uncertainties on ecological relevance of the endpoint of the Trichoptera study, no final decision was made regarding PNEC derivation.

Tests with activated sludge resulted in EC50 values of 32 – 73 mg/l. Tests with Pseudomonas putida and Tetrahymena pyriformis resulted in EC50 values of 133 and 4.5 – 12.6 mg/l, respectively. Test with nitrifying bacteria resulted in a EC50 value of 0.15 mg/l. This latter value could be used for the derivation of a PNEC.
Terrestrial effects

The LC50 for earthworm is 125 mg/kg dw and for plants the EC50 is 316 mg/kg dw. The EC10 in a 34 day test with Folsomia candida was 0.7 mg/kg dw.

Exposure
The production volume of 2,4-dichlorophenol was 2000 to 5000 tonnes per year in France.

The use is non-dispersive, as an intermediate for synthesis in chemical industry. The product is not dispersed or transported outside of the site in the Sponsor country, the process functions in a closed system. The principle hazard for manufacturers or users can be burns by accidents at debottlenecking with a temperature higher than 60°C. In closed systems if there is a leak the penetrating odour of 2,4-dichlorophenol gives an alert.

The possible sources of 2,4-DCP in the environment are through the degradation of 2,4-D (2,4-dichlorophenoxy acetic acid, herbicide), or potentially chlorination of phenol-containing water.



	RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE OF FURTHER WORK RECOMMENDED

The chemical possesses properties indicating a hazard for human health (acute toxicity, corrosivity, toxicity to reproduction) and the environment.  Based on data presented by the Sponsor country, exposure to humans and the environment is anticipated to be low, and therefore this chemical is currently of low priority for further work.  Countries may desire to investigate any exposure scenarios that were not presented by the Sponsor country. The main source for 2,4-DCP measured in the environment appears to be through degradation of the pesticide 2,4-D. 

In other programmes: an EU evaluation (in relation to the Community Strategy for Endocrine Disrupters) is ongoing for the environment.




SIDS Initial Assessment Report

1 Identity

1.1 Physico-chemical properties

2,4-dichlorophenol is a white solid in crystal or needle forms with the following physico-chemical properties:

	Melting point
	42-45 °C

	Boiling point
	207-210 °C at 1013 hPa

	Density
	1.38 at 60 °C

	Vapour pressure
	0.16 hPa at 25 °C ; 1.33 hPa at 53°C

	Partition coefficient
	3.21-3.25 at 20 °C

	Water solubility
	4.5 g/L at 20 °C

	pKa
	7.89

	Flash point 
	113 °C


2 General Information on Exposure

The substance 2,4-Dichlorophenol is produced in Europe, in Americas, in Africa, in Asia and Oceania. The production in the sponsor country (France) was 2000 to 5000 tonnes /year, and the substance is produced at a unique site. Former producer in North America, DOW AgroSciences, LLC, produce >4500 tonnes/year to < 45000 tons/year for 2,4-DCP and 2,4-Dichlorophenol sodium salt. European production in 1997 was about 18500 tons.

Product is largely an in-process intermediate used primarily as an intermediate synthesis in pesticide market (in the 2,4-Dichlorophenoxy Acetic Acid process (2,4-D)). It is not dispersed or transported outside of the sites in France (Rhodia site in Pont de Claix), but some commercial sales occur in North America (Dow Site in Midland). The synthesis of 2,4-DCP is made by chlorination of phenol with chlorine gas or sulfuryl chloride, to the dichlor stage. The purification and distillation steps ensure a material of 99% minimum purity.

The old use of 2,4-dichlorophenol as an antiseptic is no more valid (In France there is no registered preparation containing 2,4-DCP).

It has although to be noted that 2,4-DCP can be detected in the environment, together with other products, as a  result of the 2,4-D degradation (U.S.-EPA, 1980; BUA, 1988). According to Smith’s study, if 1 kg 2,4-D/ha is applied to soil, a maximum of 50 g 2,4-DCP/ha are formed after 10 days, and after 7 days 5-7 g 2,4-DCP/ha are mineralized to CO2. A maximum concentration of 0.6µg/L was reported in European rivers. Nevertheless, it appears that organisms capable of degrading 2,4-D to 2,4-DCP should continue the degradation process to ultimate harmless forms (U.S.-EPA, 1980; BUA, 1988). According to our knowledge, there is no recent data in contradiction with these findings. Another source of 2,4-DCP in the environment would be through chlorination of phenol-containing water. Nevertheless, if the 2,4-DCP formation has been demonstrated in laboratory experiments, it has not been established under conditions simulating the natural environment, that 2,4-DCP is a significant product resulting from chlorination of phenol-containing waters. For the water for human consumption, phenol index (grouping all phenol and chlorophenol substances) has to be lower than 0.5 µg/l, because of the obnoxious odor and taste that chlorophenols generate (European water legislation).

2.1 Human Exposure

The use of 2,4-Dichlorophenol is as intermediate. The process functions in closed system, so there is no direct Human exposure during production and none at direct use. Thus no exposure prevalent in consumer area. The principal hazard for manufacturers or workers was burns on debotllenecking accident at a temperature higher than 60°C. Proper protective equipment are used when handling this material on site, and in closed system if there is leaks the penetrating odour of 2,4-Dichlorophenol gives an alert. 

The residues resulting from 2,4 DCP production are washed with hot caustic soda solution, and rinsed with water. Cleaning waters are treated with a disinfectant (bleach solution) prior to disposal. Drums and bottles are incinerating at a licensed site. 

2.2 Environmental Exposure and Fate

2.2.1 Photodegradation

Photodegradation in water was reported in 3 studies, set with reliability 2. The half-life of 2,4-DCP under sunlight at concentration of 25 µg.L-1 in distilled water is less than 3 hours (Hwang et al., 1986).

The products obtained after irradiation at 306 and 313 nm of the neutral or the anionic form of 2,4-DCP are mainly chlorocyclopentadiene carboxylic acids, which could occur also as dimers in a proportion of one third for the anionic form (Boule et al., 1984). 

Under UV irradiation at 254 nm, 2,4-DCP is dehalogenated to 4-chlorocatechol and presumably, to 1,2,4-benzenetriol. Finally, the benzenetriol is rapidly air oxidized and polymerized to a mixture of polyquinoid humic acids by a light independent process (Crosby & Tutass, 1966).

2.2.2 Stability in water

Hydrolysis is not expected to be an important fate process: halogenated aromatics and phenols are generally resistant to hydrolysis (Krijgsheld & van der Gen, 1986; Lyman et al., 1990). However, the only valid available publication reports a loss of 60% after 40 days (pH = 7.1, 20 °C, darkness) in sterile stream water. Mechanisms other than volatilisation, photodegradation and microbial contamination, as adsorption by organic matter present within the sediments, catalysis at the surface of silica or oxidation, may also be involved in the disappearance of 2,4-DCP from water (Baker et al., 1980).

2.2.3 Stability in soil

Two laboratory studies were performed on sterile soil (0°C, 4°C and 23°C, in aerobic and anaerobic conditions, (Baker et al., 1980; Baker & Mayfield, 1980) and in sterilised silica sand (4°C, 26°C and 60°C, Baker & Mayfield, 1980). These studies did not follow any standardised guideline, but yield valuable data. The results are summarised in the following table.

	Percent of loss
	Sterile soil
	Sterilised sand

	
	0°C
	4°C
	23°C

aerobic
	23°C

anaerobic
	4°C
	26°C
	60°C

	
	1%

in 14d
	0%

in 12d
	31%

in 40d
	59%

in 80d
	85%

in 1d
	85%

in 6d
	70%

in 10d


At 23°C, in the sterile soil, degradation of 2,4-DCP occurred in aerobic and anaerobic conditions, from mechanisms other than volatilisation, photodegradation and microbial degradation (Baker et al., 1980). In sand,  this abiotic degradation could be due to catalysis at the surface of the silica or to oxidation mechanism (Baker & Mayfield, 1980).

2.2.4 Transport between environmental compartments

Four studies on the adsorption of 2,4-DCP in water-soil system were validated (Boyd, 1982; Schellenberg et al., 1984; Seip et al., 1986; Davies et al., 1999).

Based on Koc values, ranging from 125 to 715, 2,4-DCP is considered to have low to high mobility in soil according to the classification of Swann et al.(1983). Adsorption decreased with increasing pH and decreasing organic matter content (Schellenberg et al., 1984; Seip et al., 1986).

By using the calculating fugacity model of McKay (level 1), with log Kow = 3.23, Vp = 16 Pa, water solubility = 4500 g/m3, 2,4-DCP distribution in the environment should be as follow: 

Air: 

4.5 %

Water: 

37.6 %

Soil: 

56.6 %

Sediment: 
1.3 %

2.2.5 Distribution

A maximum background level in water of 0.6 µg/L has been reported in European rivers (Krijgsheld & van der Gen, 1986). Concentrations at contaminated sites in Gulf of Bothnia and Chile river ranged from 2 to 440 ng.L-1 in water (Xie et al., 1986; Norris & Quevedo, 1996) and from 0 to 17 µg.Kg-1 d.w. in sediments (Xie et al., 1986). 

2.2.6 Mode of degradation in actual use

As the substance is used as a chemical intermediate, there is no degradation in actual use.

2.2.7 Biodegradation

Aerobic conditions:

- Soil: all the studies are related to primary biodegradation (reliability of 3). Nevertheless, one of them has been approved by the German Authorities (Rombke et al., 1995) and related DT50 of 4.1 days and DT90 of 45.3 days (results obtained in closed glasses). The three other studies state that 80 to 100% of 2,4-DCP is decomposed in 9-40 days (Alexander & Aleem, 1961, Baker et al., 1980; Baker & Mayfield, 1980). 

- Water: One test of reliability 1 indicates that following the OECD Guidelines 301C, no ready biodegradability was observed after 28 days with domestic sludge (anonymous, 1992). Two studies carried out according to the OECD Guidelines 302B (reliability 2) in aerobic conditions with adapted activated sludge indicate that the substance is inherently biodegradable (98–100 % after 120 hours, Ingols et al., 1966; Pitter, 1976).

In anaerobic conditions, the only reliable study relates to a primary degradation. About 90% of 2,4-DCP are transformed in 4-chlorophenol after 21 days (Boyd & Shelton, 1984).

2.2.8 Bioaccumulation

A test with a reliability of 1 was performed on Cyprinus carpio following the OECD Guidelines 305C (anonymous, 1992). The BCF ranged from 7.1 to 69 for an exposure concentration of 30 µg.L-1, which show that 2,4-DCP has a low potential to bioaccumulate.

3 HUMAN HEALTH HAZARDS

3.1 Effects on human health

3.1.1 Toxicokinetics, metabolism and mechanisms of action

The substance 2,4-DCP was identified as a strong uncoupler of oxidative phosphorylation, the effect being due to the chlorophenate ion, while the convulsant activity is attributed to the undissociated molecule. Its toxicity may result from a general inhibition of enzyme activity. It has been found to bind strongly to mitochondrial proteins and to exert direct inhibition on the electron transport system in mitochondrial respiration (Judis J., 1990), (Weinbach E.C., 1965), (Stockdale M., 1971), (Arrhenius E., 1977), (Escher B.I., 1997), (Farquharson & al., 1958), (Mitsuda H., 1963) (MMWR, 2000).

In a study, Sprague-Dawley rats were given a single intravenous injection of 2,4-DCP at 10 mg/kg b.w. The highest concentration of 2,4-DCP was found in kidney, followed by liver, fat and brain. 

Free 2,4-DCP did not accumulate in tissues (the quantities of free compound 60 minutes after the injection was only about 1% of the injected amount). It was rapidly metabolised by conjugation to its glucuronate conjugates (presence of conjugates in plasma 10 minutes after the injection) or ring methoxylation (formation of dichloromethoxyphenol). Glucuronide conjugates were the major metabolites found in kidneys, liver, brain and plasma; no glucuronide conjugates were detected in fat.

2,4-DCP was rapidly eliminated from brain (half-life = 6 minutes), from plasma and fat (half-life = 10 minutes), from liver (half-life = 15 minutes) and from kidneys (half-life = 30 minutes). After conjugation with sulfate or glucuronic acid, 2,4-DCP was excreted mainly through kidneys and some via bile pathway (Somani, 1982).

3.1.2 Acute toxicology

Acute oral toxicity

The acute oral toxicity was assessed in 6 references.

Three references were considered as valid. These tests were performed in a way similar to the OECD Guidelines 401.

In one test assigned validity 1, 2,4-DCP was administred by gavage in CD-1 Mouse. The L.D. 50 values obtained were 1276 mg/kg b.w. for males and 1352 mg/kg b.w. for females (Borzelleca A & B, 1985). All animals displayed signs of toxicity 10-15 minutes after dosing. Clinical signs were : ataxia, loss of righting reflex, slights tremors, salivation, labored breathing and depression. All death occured within 6-24 hours after dosing. At necropsy, no gross abnormalities were noted in dead animals nor in survivors.

In a second test, validity 2, Sprague Dawley rats were used. LD50 value was 2830 mg/kg b.w for males (range values: 2050 - 3890 mg/kg b.w) (Vernot, 1977).

In the third test, validity 2, CF-1 mices were used. LD50 value obtained was 1630 mg/kg b.w for males (range values: 1010 - 2620 mg/kg b.w) (Vernot E.H., 1977).

The Rat oral L.D.50 value 2830 mg/kg b.w. indicates that this specie is less sensitive than the Mouse which oral L.D.50 values are : 1276 mg/kg b.w. (males) and 1352 mg/kg b.w. (females), so these values are the most stringent to determine the acute oral toxicity.

Acute inhalation toxicity

The acute inhalation toxicity was assessed in one publication invalid. This 4-hour exposure test was performed in Sprague-Dawley rats in a way similar to the OECD Guidelines 403. The purity of 2,4-DCP was not specified, the particule size distribution is unknown, the temperature inhaled is not determined, there is no control groups . The LC50 value for aerosol obtained was 0.97 mg/L (Rhone Poulenc unpublished, 1980). 

Acute dermal toxicity

The acute dermal toxicity was assessed in 2 reports.

One paper was assigned validity 1 as the test was performed according to the OECD Guidelines 402. The test was carried out on Sprague-Dawley rats, the LD50 value obtained was 780 mg/kg and the substance was used in molten form at 40°C  to do reference to Human accidental conditions. And for ethic reasons the temperature of  40°C had been used instead of 60°C. Minimal lethal dose was 300 mg/kg in males. There was 4/5 deaths at 2000 mg/kg in males and females. Slight decrease in motor activity was noted from 200 mg/kg and was no longer present 24 hours after application. Marked decrease in motor activity and respiratory impairment was observed at 300 mg/kg and 1400 mg/kg. These signs were still present up to 6 and 9 days respectively after treatment. At 2000 mg/kg, coma, soft feces and blood-like coloration in urines were observed. Locally, at all doses, marked to severe irritation resulting in skin necrosis was noted after removal of the patch, hardly reversible within 2 weeks (Rhone Poulenc unpublished, 1992).

The other publication was assigned validity 4, as the primary publication was not available. The LD50 value obtained with Mouse was much higher than for Sprague-Dawley Rat (Allen J.R., 1979).

3.1.3 Irritation

Skin irritation

The skin irritation was assessed in two publications, one was assigned validity 3 (Rhone Poulenc unpublished, 1992 : as observations during the acute dermal toxicity in rat dermal), one validity 2 (BASF, 1978).

In BASF report, rabbits were exposed to the substance at concentration of 80% in water, during 1 minutes, 5 minutes, 15 minutes and 20 hours. The observation was done after 24 hours and 8 days. From 15 minutes to 20 hours time exposition, there was persistent strong necrose, oedeme and turning red and there wasn't reversibility for the necrose. This study (no GLP) has served to classify the substance in the EU as corrosive R34, but we didn't get the report. So, we have no details on the purity of the substance, the number and the strain of animals tested and the method used.
Eye irritation

Dow (Hencke and Lockwood, 1978) conducted an eye irritation study in rabbits with 2,4-Dichlorophenol. Severe corneal damage occured in the eyes of rabbits after a single direct application of 0.1 ml 2,4-Dichlorophenol ; washing of the eye 30 seconds after application did not prevent the corneal damage.

3.1.4 Skin sensitisation

No study was identified for skin sensitisation potential with 2,4-DCP. It may not be achievable, using a corrosive substance. In addition, the evaluation of the skin sensitisation potential may be unwanted due to the mandatory prevention of exposure. In production chloracnea appeared at exposure to mixture of chlorophenol of which 2,4-Dichlorophenol so close system is recommended (Bleiberg J., 1964), (Poland A.P., 1971).

3.1.5 Repeated dose toxicity

Five repeated dose toxicity studies testing 2,4-DCP are available.

Four studies were assigned validity 1:

1/ When administered by feeding for 14 and 90 days in Fischer 344 rats, 2,4-DCP was shown to induce bone marrow atrophy at 800 mg/kg b.w./d in females or 1500 mg/kg b.w./d in males, at 3000 mg/kg/d theses effects were not seen. Significant weight losses were observed simultaneously but these effects could be due to the palatability of the compound. General appearance was affected at top dose and no other overt signs of toxicity or tissue damage were observed. The NOAEL for  females is 400 mg/kg/d and for males : 800 mg/kg/d. (NTP, 1989).

2/ When 2,4-DCP was administered by feeding for 90 days in B6C3F1 mice, mild liver damages were observed at all doses in males consisting of necrosis and multi-nucleated hepatocytes. The LOAEL = 750 mg/kg b.w/d and based on the effects on the liver, no NOAEL could derived from this study.

3/ 2,4-DCP was administered in drinking water to CD-1 mice for 90 days at doses up to 491 mg/kg b.w./d for females and 383 mg/kg b.w./d for males. No dose-related effect was observed. NOAEL (mice, gavage, 90 d) ( 383 mg/kg b.w./d for males (Borzelleca C, 1985).

4/ 2,4-DCP was administered by gavage to CD-1 mice for 14 days at doses up to 638 mg/kg. No dose-related effect was observed. NOAEL (mice, gavage, 14 d) ( 638 mg/kg b.w./d (Borzelleca C, 1985).

One study was assigned validity 3. The method used was not conventional. It was performed in Sprague-Dawley rats administered 2,4-DCP in drinking water for 15 weeks and 24 months. This study combines a developmental toxicity study with a carcinogenicity study and gives informations on repeated toxicity. The treatment of dams was continuous from 3 weeks of age, through breeding (at 90 days of age) and parturition. No chemical-related effects were observed in the dams other than the reproductive effects, at any dose. On generation F1, body weights were not significantly affected by treatment after 14 weeks of exposure. In rats exposed to 15 mg/kg bw/d, absolute liver and spleen weights were significantly increased. Some hematologic parameters were altered after 24 months of exposure. Numbers of red blood cells and hemoglobin levels were significantly increased at 15 mg/kg/d. (Exon J.H., 1984 and 1985).

From carcinogenicity experiments (2 years), the following results were obtained:

The feeding of Fischer 344 rats for 2 years at doses up to 250 mg/kg b.w./d (females) and 440 mg/kg b.w./d (males) of 2,4-DCP did not induce any adverse effect in rats (NOAELmale ( 440 mg/kg b.w./d, NOAELfemale ( 250 mg/kg b.w./d) (NTP, 1989).

The last values are considered as the most relevant NOAEL for repeated and chronic toxicity.

3.1.6 Genetic toxicity

In vitro tests

The 2,4-DCP has no effect in Ames tests using various strains of Salmonella typhimurium and Escherichia coli (Rasanen L., 1977),  (Haworth, 1983), (Probst G.S., 1981). 

In another study, assigned validity 2, results obtained with S. typhimurium TA 1535 were ambiguous (obtained positive results were not dose-related) when exposure occurred in the presence of Aroclor 1254-induced male Syrian hamster liver S9 (NTP, 1989).

The 2,4-DCP effects have been studied in 2 HGPRT tests. Both were performed in a way consistent with the OECD Guidelines 476, but no test with metabolic activation was performed (Jansson K., V., 1986).

In the first test (assigned validity 2), 2,4-DCP was shown to be negative, whereas in the second one, (assigned validity 3) in which non-conventional mutant bacteria were used, 2,4-DCP was given positive results. 

Negative results were obtained with HeLa cells in a non-standardised test, which measured the degree of activation of the human hsp 70 gene (Aït-Aïssa S., 2000).

No chromosomal aberrations were observed in tests with 2,4-DCP performed in a way similar to the OECD Guidelines 473 in CHO cells and human lymphocytes (Hilliard C.A., 1998), (NTP, 1989).

Positive results were obtained in in three testsassigned validity 2 :  a chromosome aberration test but result is given only without metabolic activation (Galloway S.M., 1998), a sister chromatid exchange, but there was no information about the number of replicatesand a mouse lymphoma assays test but result is given only without metabolic activation, (NTP, 1989).
The 2,4-DCP has been shown to have no effect on DNA in a test performed in rat hepatocytes in a way similar to the OECD 482 Guidelines. The absence of effect on DNA induced by 2,4-DCP was confirmed by the results obtained with 2 other non standard tests (Storer R.D., 1996), (Elia M.C., 1994).

In vivo tests

In a micronucleus test performed in a way consistent with the OECD Guidelines 474, exposure by gavage (two times at 0 and 24 hr) in Swiss Mouse to 2,4-DCP at doses up to 800 mg/kg b.w./d did not induce clastogenic effects (Rhone Poulenc unpublished, 1980) (validity 1).

In an unscheduled DNA synthesis assay, performed in a way consistent with the OECD Guidelines 486, 2,4-DCP at doses up to 600 mg/kg was not shown to induce effect on DNA (Miyagawa M., 1995).

Two sister chromatid exchange assays one validity 2 and one validity 3, were performed in mouse. No chromosomal effect was induced (Borzelleca J.F., 1985).

It should be noticed that the few positive results obtained by in vitro testing are not confirmed in vivo. 2,4-Dichlorophenol can be considered as non-mutagenic.

3.1.7 Carcinogenicity

The carcinogenicity of 2,4-DCP was assessed in 4 different studies.

In two tests, assigned validity 1, performed with Fisher 344 Rats or B6C3F1 Mice exposed for 2 years to 2,4-DCP in feed, no evidence of carcinogenic activity induced by 2,4-DCP was reported. 2,4-DCP was administered at doses up to 250 mg/kg b.w./d for female rats, 440 mg/kg b.w./d for male rats, 820 mg/kg b.w./d for female mice and 1300 mg/kg b.w./d for male mice (NTP, 1989).

In a reference (Exon  J.H., 1985), assigned validity 2, Sprague-Dawley Rats were exposed to 0.3, 2 and 15 mg/kg/d 2,4-DCP in drinking water for 24 months after treatment of dams and using liters. The test was performed in a way consistent with the OECD 451 Guidelines, except that each dose group contained less than 50 animals per sex. This experiment was designed to determine if 2,4-Dichlorophenol was carcinogenic in SD rats or if it acted as promotor or cocarcinogen when given in conjunction with the known carcinogen ENU. The tumor incidence in rats male and female treated with 2,4-Dichlorophenol alone, was not increased. The tumor incidence in male and female rats treated with ENU and exposed to 2,4-Dichlorophenol (prenatally, postnatally or pre- and postnatally) was not different from ENU-only treated animals. The results of the 2,4-Dichlorophenol-ENU study were confounded by the lack of tumor development in the ENU-only group. 

One study performed with Mouse by dermal route was assigned validity 3 because 2,4-DCP was given in conjunction with an initiator, DMBA applied  in solution with benzene.

There is no evidence of carcinogenic activities of 2,4-Dichlorophenol. These results are supported by conclusion of the IARC: although polychlorophenols and their salts are classified in group 2B, there is evidence suggesting lack of carcinogenicity of 2,4-DCP in experimental animals (IARC, 1999).

3.1.8 Reproduction / developmental toxicity

Reproduction toxicity

It was assessed in 5 studies.

The two-generation study was assigned validity 1.

In this study performed in a way similar to the OECD Guideline 416, Wistar Hannover rat (24/sex/group) were fed diet containing 2,4-DCP at concentration of 0, 500, 2000 and 8000 ppm (equivalent to 0, 33.4, 134 and 543 mg/kg/day in males and 0, 49.1, 194 and 768 mg/kg/day in females) from 5 weeks of age throughout mating, gestation and lactation. A minimum of 10 weeks of treatment has been performed before parents (F0 and F1) were mated to obtain the offspring (F1 and F2). The F2 pups were sacrificed after weaning. Some effects have been observed on the parental generations.

No parental animal died in any of the dose groups

At 500, 2000 and 8000 ppm, mammary swelling was frequently observed in the F0 and F1 females after weaning of their infants. This effect was transient and reversible. No further effect was seen after recovery. This phenomenon could be linked with a hormonal effect, but no difference could be evidenced between the highest dose group and the control in blood hormone levels such as prolactin, estrogen and in histopathology of the mammary gland.

At 8000 ppm, in all groups, lower abdomen hair staining was observed. At this dose, male and female food consumption and body weight in both generations, except for F0 males were lower than those in the control groups and the difference were statistically significant during almost the entire study period. Relative weight of the kidney was significantly higher in F0 and F1 males than the control. Moreover, at 8000 ppm a significant increase of relative brain weight was observed in females F0 and in both males and females F1. 

In the 2000 ppm group, body weight gain of parental females was significantly decreased at the end of the pre-mating period (weeks 8 and 9, associated with a decrease in food consumption) in the F0 generation and during gestation days 0-14 in the F1 generation, however, these effects were transient and very slight and were not considered as adverse effect. The terminal body weight was not affected.

Then, it was concluded that NOAEL for systemic toxicity on the parent animals is 2000 ppm (134 mg/kg bw/d for males and 194 mg/kg bw/d for females).

In F0 and F1 females, at 2000 ppm and 8000 ppm, the numbers of the implantations and pups delivered were slightly less than those of the control. The effects were statistically significant in the 8000 ppm groups.. 

In the F1 males, in 8000 ppm group, the age of sexual development (preputial separation) was slightly delayed and relative weight of testis was slightly increased. Sperm analyses revealed no treatment-related alterations in any of the treated groups.

Therefore, NOAEL for fertility was judged as 500 ppm (33.4 mg/kg bw/d for males and 49.1 mg/kg bw/d for females).

In this study, serum concentrations of hormones in F1 parental female rats have been evaluated just after weaning of their F2 pups. No difference has been observed in hormonal levels (FSH, LH, prolactin, estradiol, progesterone) according to the treatment. 

Two one-generation studies were assigned validity 2.

In the first one, only SD female rats (13/group) were given 0.3, 2 and 15 mg/kg b.w./d in drinking water (0, 3, 30 and 300 ppm) from 3 weeks of age throughout mating (at age of 90 days), parturition and lactation, and the progeny were continued on treatment until 13 week of age.  No significant dose-related effects were observed at doses up to 15 mg/kg/d on reproduction parameters, using a general linear model procedure and a Fisher test. Although another article published in a book, described a decrease in litter size, an increase of stillborn pups and a decrease of survival to weaning, using another statistical test (anova and least square instead of anova), we can't conclude to a quantitative dose-related effect of 2,4-DCP. Any other fertility parameter as well as histopathology was not affected by treatment except increase significant effects of some haematological parameters (red blood cell and haemoglobin), in the F1 generation at 15 mg/kg b.w./d, observed after 14 months of exposure.  In this long study, the choice of doses is not standard because authors wanted to compare results obtained with similar treatment with the 2-chlorophenol and PCP. (Exon J.H., 1984,1985).

In the second study, CD-1 mice were exposed to 2,4-DCP in drinking water at doses up to 500 mg/kg b.w./d for 90 days prior mating and during gestation period up to day 18 where foetuses and implants were examinated. No adverse effect was observed in any animal (total implants, resorptions, number of living pups, weight and fertility index) but pups were not examined for histopathological changes (Seyler D.E., 1984).

In two studies, assigned validity 2, in vitro reproductive effects induced by 2,4-DCP exposure were studied. In both cases, CD-1 mice were exposed for 90 days to 2,4-DCP (in 10% emulphor) in drinking water. Sperm and ova were removed from mice and 4 or 5 experiments were carried out at each dose level, 100 ova were examined per dose. No effect on penetration of sperms in mouse ova has been shown, as well as acrosome integrity (Borzelleca J.F., 1985). 

From these assays, carried out on female, male or both, in vitro or in vivo, no effect on fertility was established.

Based on the 2-generation study, the most reliable study, it can be assumed that 2,4-DCP induces a weak effect on reproduction (decrease of the numbers of the implantations and pups delivered) from the dose of 2000 ppm (134 mg/kg bw/d for males and 194 mg/kg bw/d for females).

Developmental toxicity

It was assessed in 4 different publications.

One reference was assigned validity 1 as the test was performed in a way similar to the OECD Guideline 414. Fisher 344 female rats (34/group) were treated from day 6 to day 15 of gestation by gavage at doses up to 750 mg/kg b.w./d. Maternal toxicity affected general appearance and decrease in body weight gain at all doses ; deaths at 750 mg/kg. At high dose, delayed fetal development (ossification), increased early embryonic death and decreased fetal weight were noted. No teratogenic effects were observed, then NOAEL teratogenicity is > 750 mg/kg/d, while NOAEL fetotoxicty is = 375 mg/kg/d and NOAEL maternal < 200 mg/kg/d (lowest dose tested). (Rodwell D.E., 1989) .

In the OECD guideline 416 study conducted by Aoyama et al. (2004) (see section 3.1.6.1 above for details), no teratogenic effect was observed up to 8000 ppm, the highest dose tested. However, at this dose, some parameters of growth and differentiation were delayed in F1 and F2 generations (body weigh gain and eye opening retardation). Both absolute and relative uterine weights were significantly increased in the 2000 and 8000 ppm F1 and 8000 ppm F2 weanlings groups as compared with the corresponding controls. Histopathological examination was performed on the uterus of F2 weanlings ; increased height of the epithelial cells in the uterine horn was observed at 8000 ppm.

Thus the NOAEL for development was assigned to 500 ppm (33.4 mg/kg bw/d for males and 49.1 mg/kg bw/d for females).

The two other publications were assigned validity 4.

2,4-Dichlorophenol showed effects on reproduction at doses levels of 200 mg/kg/d for dams but there is no effect on teratogenicity at dose levels causing maternal toxicity.

Based on these data, 2,4-DCP is not expected to induce teratogenic effects, but foetotoxicity is induced at maternal toxic levels.

3.1.9 Other information

Human data

Two surveys, performed in 1964 and 1971, were carried out on workers of a chemical factory engaged in the manufacture of 2,4-dichlorophenoxyacetic acid and 2,4,5-trichloro-phenoxyacetic acid. These surveys revealed a large incidence of chloracnea cases among the workers (Bleiberg J., 1964), (Poland A.P., 1971).

Further occupational deaths have been reported by US-EPA (U.S.-EPA, 2000) and by National Institute for Occupational safety and Health, CDC. Accidents have been detailed in the table below: 

For each cases reported in this table the man was sprayed with 2,4-Dichlorophenol onto the skin and for one case onto the skin and by inhalation. These accidents involved rapid death after skin exposure to the heated liquid form of 2,4-DCP. Based on this information, US-EPA conclude that relatively small amounts of molten 2,4-Dichlorophenol as little as 1% of body surface (about the size of your hand) may lead to death. 

Analysis of post-mortem biological samples revealed presence of 2,4-DCP, especially in blood and bile (24.3 and 18.7 mg/L). It was not determined if the cause of the death was the temperature or the toxicity of 2,4-DCP (Rhone Poulenc unpublished, 1992), (Kintz P., 1992). 

Decontamination research recommend to wash with either alkaline solution or substance which can form a complex with phenol (US-EPA, 2000 Rhodia FDS) .

Several studies have been published concerning human cancer outcomes following occupational exposure to chlorophenols, but only equivocal relationships between chlorophenols and tumor incidences were reported. IARC concluded that there is a limited evidence of carcinogenicity from occupational exposure to chlorophenols (IARC, 1979, 1986, 1987).

	Place
	Year
	Age/ year
	Conditions
	Measurements taken after the accident
	Origine of the death
	Time between accident and death

	Dow chemical company  USA
	1998
	29 
	Man was sprayed with 2,4-DCP while working on a tubing leak.

No witnesses The workers trying to clean  a shut down pump by passing hot pressurized steam condensate out of hole in the tubing connected to the pump to thaw frozen  2,4-DCP inside. It is believed that pressurized material sprayed out of a hole in the tubing connected to the pump.The hole had previously been hidden and sealed by solid 2,4-DCP but had been subsequently washed off.
	The sprayed worker bypassed the nearest safety shower to use the locker room shower where he fell unconscious.

Immediate first aid and resuscitation was unsuccessful and the worker was pronouced dead at the hospital one hour later.
	Skin contamination with 2,4-DCP involved his forearms, knee, thigh, and face.

Death was attribuated to acute dichlorophenol intoxication, and 2,4-DCP was found in the victim's blood (7.2 µg/ml free 2,4-DCP, 13.1µg/ml total 2,4-DCP), and urine (4.8 µg/ml free 2,4-DCP, 6.2 µg/ml total 2.4-DCP). 
	unknown

	Dow Chemical Company
	1980
	45 
	Accidental introduction of water into a high temperature system resulted in violent vaporization and steam formation.

The worker was sprayed by steam containing 2,4-DCP resulting in skin and inhalation exposure. 
	The worker bypassed the nearest safety shower and initiated decontamination in a dressing area with an unalarmed shower. He then left that shower and went to anarmed shower which set off an alarm to bring personnel and an ambulance. 
	He received various thermal burns to his skin and mouth, lost consciousness and died despite immediate resuscitation attemps.

The final pathologic diagnosis was "acute steam and dichlorophenol exposure". Post-mortem testing of serum for 2,4-DCP was negative.
	unknown

	France
	1992
	33 
	A man was splattered over portions of his right thigh and arm with a pure solution of 2,4-DCP.

Less than 10% of his body surface was contaminated
	He walkeld away from the scene and washed himself with water without undressing.
	Absorption of 2,4-DCP through the skin.

He experienced a seizure and collapsed within 20 minutes of the contamination episode, and died after unsuccessful attempts at resuscitation and cardiac masage.

2,4-DCP was found in the blood (24.3 mg/l), urine (5.3 mg/l), bile (18.7 mg/l) and stomach (1.2 mg/l)
	20 minutes

	Bradford A.H. Marks chemical

England
	1992
	64 
	A man died after being sprayed with 2,4-DCP. He was reportedly attempting to unblock a clogged pump carrying 2,4-DCP in an operation where it was being used as a feedstock for herbicide manufacture.

Steam was being used to clear the blockage, pump seal gave way. The steam and 2,4-DCP spurted out onto the worker's face and neck. 
	
	
	20 minutes

	Arkansas
	1985
	33
	A man was splashed with a solution containing 51% 2,4-DCP while moving a hose used to transfer the material. The solution covered 60%-65% of his body surface area (head, chest, neck, abdomen, arms, and thighs).
	The  man was found unconscious and convulsing on the shower room floor. He was transported to a hospital and pronounced dead approximately 90 minutes after exposure.
	An autopsy revealed first-degree chemical burns on exposed skin surfaces; swollen, red, sloughed mucosa of the larynx, trachea, and bronchi; focal hemorrhage and considerable hemorrhagic frothy fluid in the lungs (with fluid extruding through his mouth and nostrils); blue/tan swollen esophageal mucosa; and reddened mucosa and turbid hemorrhagic fluid in the stomach. Microsections of the brain revealed intense congestion and petechial hemorrhages. Serum total dichlorophenol concentration at postmortem was 67 mg/l. the final pathologic diagnosis was "acute  chlorinated phenolic exposure and 60% chemical burns"
	90 minutes


Hormone disruption potency

Such an effect on target organs was not observed in any of the animal repeated dose toxicity studies available but was suggested in a recent 2 generation reproduction toxicity study (OECD TG 416).

Tests in vitro:

Hormone disruption potential of 2,4-DCP was assessed in 6 tests. Three were assigned validity 2. One study consisted in a E-screen assay. MCF-7 human cells were incubated in presence of 2,4-DCP for 5 days. 2,4-DCP did not show any estrogenic activity at concentrations up to 0.1 mM (Körner W., 1998).

Another study with MCF-7 cells show that 2,4-dichlorophenol caused negative response to proliferation culture (response with 2,4-DCP in ethanol is similar as response of the proliferation cultures as ethanol alone) (Jones P.A. 1998).

A competitive binding assays with 2,4-Dichlorophenol and a calf uterine estrogen receptor designed the substance as no active because no binding had been detected (Kramer V.J., 1999).

Three other tests were assigned validity 3, due to lack of information.

In the first test, 2,4-DCP was determined as an estrogenic compound in a yeast-two hybrid assay. There is no data concerning the test substance concentration nor number of replicates used in the experiment (Nishihara, 2000). 

In the second one, 2,4-DCP was shown to have no action on the modulation of the human progesterone receptor activity in yeast  but the estrogenic potency is not determined directly (Tran, 1996). In the third, 2,4 Dichlorophenol was tested with other chlorophenols, and there is no information about the type of interaction/competition between chemical and T4 binding sites. No data, no statistics. Substance not clearly defined (Van Den Berg K.J., 1990, 1991).

Tests in vivo: 

In a 2 generation reproduction toxicity study conducted by Aoyama et al. (2004), following OECD guideline 416 (see section 3.1.6.1 above for details), some findings, such as increased uterine weight in females weanlings, females showing mammary swelling after weanling of their pups, slight delay of the age of sexual development (preputial separation) in males and reduced numbers of implantation sites and litters sizes, could coincide with known estrogenic effects. One of the possible interpretations is that 2,4-DCP might alter endogenous sex hormone concentrations by a specific mechanism through which the estrogenic phenotype appears in treated animals. However, the study didn’t show any changes in serum concentrations of pituitary or sex steroid hormones in the treated females at necropsy after weaning of the offspring and no clear hormone disrupting effect could be evidenced.

Furthermore, two in vivo tests to detect effects on endocrine glands and hormone sensitive tissues: a Uterotrophic assay and a Hershberger assay on Rat were negative (WRc, 2002).

4 Hazard to the Environment

4.1 Aquatic effects

4.1.1 Effects in fish

The acute toxicity to fish has been reported in 23 tests, 5 being reliable with an exposure duration of 96 hours (Geiger et al., 1977; Phipps et al., 1981; Smith et al., 1994; Broderius et al., 1995).

Three studies performed on the freshwater fish Pimephales promelas were assigned validity 2 (Geiger et al., 1977; Phipps et al., 1981; Broderius et al., 1995). These studies were carried out according to standard guidelines, in a 96 hours flow-through test. LC50 values obtained were 7.75, 8.2 and 11.6 mg/L.

In semi-static conditions, a test was validated using the species Platichtys flesus, giving a LC50 value of 5.99 mg/L and Solea solea, giving a LC50 value of 5.13 mg/L (Smith et al., 1994). However, this test was done in salt water, with unconventional species (bottom fishes, marine fishes). 

One static test conducted on Oryzias latipes reported a 48h-LC50 value of 8.6 mg/L (anonymous, 1992).

One test carried out on Salmo trutta reported a 24h-LC50 value of 1.7 mg/L (Hattula et al., 1981).

The chronic toxicity to fish was assessed in one study assigned validity 1 (Holcombe et al., 1982). The test was performed according to the OECD Guidelines 210 in Pimephales promelas for 28 days. The NOEC obtained, based on survival rate, was 0.29 mg/L (LOEC = 0.46 mg/L).

4.1.2 Effects in invertebrates

The acute toxicity of 2,4-DCP to aquatic invertebrates was assessed in 14 different publications, leading to 9 EC50 values at 24 or 48 hours on Daphnia magna.

Seven references were assigned validity 2 (Leblanc, 1980; Devillers & Chambon, 1986; Kuhn et al., 1989; Steinberg et al., 1992 ; Zhao et al., 1995; Zhao et al., 1998; Cronin et al., 2000). Two test results can be used as they were performed in Daphnia magna for 48 hours in a way close to standardised protocols (Leblanc, 1980; Kuhn et al., 1989). 

The lowest LC50 value was obtained by testing the 2,4-DCP on Daphnia magna, with the DIN 38412 method (Kuhn et al., 1989). The LC50 (48 hours) value obtained was 1.4 mg/L. In another publication, 2,4-DCP was shown to be slightly more toxic on Daphnia magna as pH values increased (from 6 to 9, Cronin et al., 2000).

It has to be noted that in these studies, no analytical monitoring of the test concentrations was performed, but since the results were consistent with each other and some of these studies were conducted in the dark (avoiding the photodegradation of the 2,4-DCP), the most reliable ones were assigned a validity 2. As no study were conducted with an analytical monitoring, the real effect concentration may be lower than the nominal one.

The sensitivity of the crustacea Paleomonetes pugio is in the same range (96h-EC50 = 2.2-2.6 mg/L, Rao et al., 1981), whereas Tisbe battagliai seems less sensitive than D. magna (24h-EC50 = 16 mg/L, Smith et al., 1994).

The chronic toxicity of 2,4-DCP in aquatic invertebrates was assessed in 3 different publications.

One study was assigned validity 1 (Gersich & Milazzo, 1988). The test was performed according to the OECD Guidelines 202 in Daphnia magna for 21 days. The NOEC values obtained, based on reproduction and survival rates, were both 0.74 mg/L (LOEC = 1.48 mg/L). The study of Kuhn et al. (1989) reported a 21d NOEC on Daphnia magna reproduction of 0.21 mg/L (validity 2). Analytical monitoring of the substance during the exposure period was performed in the chronic toxicity studies with Daphnia.

Tessier et al. (2000) studied the impact of 2,4-DCP on the net spinning behaviour of the Trichoptera larvae. They have shown a dose-response relationship between the 2,4-DCP concentration and the net-spinning anomalies in the Trichoptera, with a LOEC of 3.5 µg/L. Nevertheless, even if, the results is of relevance to the hazard assessment, as the ecological relevance of this effect is not clear and this test is a not a standard test method, no final decision cession was made regarding PNEC derivation.

Further works could be undertaken, in a general way, to clarify the validity of this kind of test and its relevance for PNEC derivation.

4.1.3 Effects to aquatic plants / algae

The toxicity to aquatic plants was assessed in 11 references, 3 were assessed validity 2 (Bringman & Kuhn, 1980; Rowe et al., 1982; Ensley et al., 1994), 7 validity 3.

Two valid test were carried out on green algae. Study onChlorella pyrenoidosa  led to an EC0 value of 8 mg/L and an EC100 value of 10 mg/L (growth rate, Rowe et al., 1982). Exposure duration was 12 days instead of the usual period of 72 hours. However, this value might be used, as it is probably overstated. The NOEC obtained on Scenedesmus quadricauda (endpoint: biomass, exposure duration: 7 days) is 3.6 mg/L (only indicative data)(Bringman & Kuhn, 1980). All these tests are considerably longer than the standard time, and no information is given concerning the growth of the control algae.

One other valid study was realised on the aquatic plant Lemna gibba and yielded a 7d-EC10, considered as a NOEC, of 0.41 mg/l (Ensley et al., 1994).

4.1.4 PNECaqua derivation

Despite the numerous consistent data available on fish, Daphnia and algae, issued from acute and chronic toxicity studies, due to the uncertainties dealing with the Trichoptera study, no final decision cession was made regarding PNEC derivation.

4.1.5 Toxicity to micro-organisms

The studies considered as valid are summarised in the following table.

	Reliability
	Type
	Micro-organism
	EC50 (mg/L)
	References

	2
	Inhibition of bacterial activity (phenol degradation)
	Aquatic, activated sludge
	47.6
	Beltrame et al., 1984

	2
	Growth inhibition test
	Aquatic, activated sludge, domestic
	53
	Strotmann et al., 1994

	1
	Ultimate anaerobic biodegradability ISO DIS 11734 
	Aquatic, activated sludge, domestic
	73
	Madsen & Rasmussen, 1996

	1
	Respiration inhibition test.
	Aquatic, activated sludge, industrial
	55
	Strotmann et al., 1994

	2
	Growth inhibition test
	Aquatic, activated sludge, industrial
	32
	Strotmann et al., 1994

	2
	Nitrification inhibition test
	Aquatic, nitrifying bacteria
	0.15
	Strotmann & Egslaer, 1995

	1
	Cell multiplication inhibition test
	Aquatic, Pseudomonas putida
	133
	Madsen & Rasmussen, 1996

	2
	Population density 
	Aquatic, Tetrahymena pyriformis (protozoa)
	4.47-12.6
	Larsen et al., 1997

	2
	Effect on generation time
	Aquatic, Tetrahymena pyriformis (protozoa)
	6.64-11.2
	Larsen et al., 1997


Among them, five studies were performed with activated sludge.

Based on test sensitivity, data quality and the endpoint studied, the most representative EC50 value is 55 mg/L (EC20 = 30 mg/L; EC80 = 80 mg/L, Strotmann et al., 1994). It was issued from a respiration inhibition test (OECD Guidelines 209).

A growth inhibition test was performed with Pseudomonas putida. An EC50 of 133 mg/L was found, the EC20 was 32 mg/L (Madsen & Rasmussen, 1996).

Two tests were performed with Tetrahymena pyriformis gave EC50 values ranging from 4.5 to 12.6 mg/L (Larsen et al., 1997). 

One study was conducted on nitrifying bacteria following a nitrification inhibition test and led to a 2h – EC50 of 0.15 mg/L (Strotmann & Egslaer, 1995). Two other studies, quoted in validity 3 because of lack of data, confirmed the higher sensitivity of nitrifying bacteria towards 2,4-DCP (Blum & Speece, 1991; Tanaka et al., 1999).

4.1.6 PNEC micro-organisms derivation

As regard to the sensitivity of the test system and the relevance of the endpoint chosen towards the microbial degradation activity in a STP, the revised technical guidance document related to the risk assessment states that different PNEC micro-organisms can be derived with the corresponding assessment factor (AF).

According to the OECD 209 test, EC50 = 55 mg/L ; AF = 100 ; PNEC = 0.55 mg/L

According to a nitrification inhibition test, EC50 = 0.15 mg/L ; AF = 10 ; PNEC = 0.015 mg/L

According to the ISO 10712 method on P. putida, EC50 = 133 mg/L ; AF = 10 ; PNEC = 13.3 mg/L

According to the Tetrahymena studies, EC50 = 8.6 mg/L ; AF = 10 ; PNEC = 0.86 mg/L

PNEC micro-organisms = 0.015 mg/L is retained.

4.2 Terrestrial effects

4.2.1 Effects in terrestrial plants

The toxicity of 2,4-DCP was assessed in terrestrial plants in 3 different publications, leading to 4 EC50 values (Pfleeger et al., 1991; Rombke et al., 1995; Feng et al., 1996).

One reference describing a growth test of Avena sativa for 14 days was assessed validity 1 (Rombke et al., 1995). The test was performed according to the OECD Guidelines 208. The NOEC and EC50 values obtained were 10 and 316 mg/kg soil d.w. respectively.

One reference describing a growth test of cabbage for 5 days was assigned validity 3 (Feng et al., 1996).

The 2 other EC50 values were obtained from one publication, which was assigned validity 4 (Pfleeger et al., 1991)

4.2.2 Effects in soil dwelling organisms

The toxicity of 2,4-DCP in soil to earthworms was assessed in two publications; among them, only one was valid with restriction because of 2,4-DCP rapid dissipation in open system (Rombke et al., 1995). As suggested by the authors, division of the measured concentrations by two would lead to a LC50 of 125 mg/kg dw soil.

Two tests were carried out using collembola, Folsomia candida (Rombke et al., 1995). After a 34 days exposure, EC10 = 0.7 mg/kg dw soil  and EC50 = 3.5 mg/kg dw soil were found for the adult mortality ; EC10 = 3.8 mg/kg dw soil and an EC50 = 7.1 mg/kg dw soil were recorded for the reproduction rate. The LC50 (24 h) for these organisms was 55 mg/kg dw soil.

The study of Rombke et al. (1995) also reports results on the carabidan Poecilius cupreus. At a concentration of 5 mg/kg dw soil, the feed rate of the carabidan was reduced by 41%.

4.2.3 Effects on soil microorganisms

Two valid studies have been carried out on soil microflora (Rombke et al., 1995). The endpoint was the reduction in deshydrogenase activity of the bacteria. At 5 mg/kg dw soil, 2,4-DCP induced an inhibition of 8 to 15 %, in 14 to 28 days, following the soil characteristics. This value can be considered as a NOEC.

4.2.4 PNECsoil derivation

Two long term toxicity values are available in two different trophic levels :

For decomposers : assessment of the reduction in deshydrogenase activity of the soil bacteria : NOEC (14-28d) = 5 mg/kg dw soil.

For consumers : from the ISO 11367 guideline on Folsomia candida : EC10 (34d mortality) = 0.7 mg/kg dw soil.

The PNECsoil can be derived from the lowest value (0.7 mg/kg) with the corresponding assessment factor of 50.

PNECsoil = 0.7/50 = 0.014 mg/kg dw soil.

4.3 Hormone disruption potency

In vitro studies

One valid study has been conducted on the estradiol receptors of the hepatic cells of the Rainbow trout (Jobling et al., 1995). The substance 2,4-DCP has been shown to slightly reduce the binding of tritiated 17B-estradiol to the receptor (50 % binding reduction in the presence of 5.10-3 M of 2,4-DCP, thus at the concentrations ratio 2,4-DCP/17B-estradiol of 10+6). Whether this inhibitory effect was due to direct competition was not determined. The ability of 2,4-DCP to stimulate the transcriptional activity of the estrogen receptor directly has not been tested.

In vivo studies

The impact of 2,4-DCP on reproduction has been assessed in aquatic and terrestrial invertebrates, respectively Daphnia magna (Gersich & Milazzo, 1988) and Folsomia candida (Rombke et al., 1995). For Daphnids, the 21d-NOEC is 0.74 mg/l and for Collembola, the 34d-NOEC is 3.8 mg/kg dw soil. However, since any endocrine mechanistic information is provided, these tests can only act as screens for potential adverse hormonal or other toxic activities (OECD, 2001; European Commission, 2002). The endpoints of these studies do not differentiate between hormonal and non-hormonal driven effects, and may also be affected by factors such as water or soil quality, environmental stress etc...

If from preliminary study (Baldwin et al., 1995), it is considered likely that the current OECD designs are adequate to assess potential endocrine effect in daphnid, all substances that induce reproductive impairment in daphnid will not act as endocrine disruptive substances.

In conclusion, the results of these tests must be considered with care. If they do, however, permit an overall assessment of the likely impact upon reproductive performance of the chemical's action, they must be used to alert one to the need for more detailed, mechanistic investigations (OECD, 2001).
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	Existing Chemical
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	ID: 120-83-2
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	:
	120-83-2

	EINECS Name
	:
	2,4-dichlorophenol

	EC No.
	:
	204-429-6

	TSCA Name
	:
	Phenol, 2,4-dichloro-

	Molecular Formula
	:
	C6H4Cl2O


Producer related part

	Company
	:
	RHODIA Services/Direction Product Stewardship

	Creation date
	:
	06.12.2006


Substance related part

	Company
	:
	RHODIA Services/Direction Product Stewardship
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	06.12.2006
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	Flags: without flag, confidential, non confidential, WGK (DE), TA-Luft (DE), Material Safety Dataset, Risk Assessment, Directive 67/548/EEC, SIDS


1.0.1
APPLICANT AND COMPANY INFORMATION

	
	
	

	Type
	:
	manufacturer

	Name
	:
	Rhodia (L2S)

	Contact person
	:
	Michel ARNAUD

	Date
	:
	

	Street
	:
	190, avenue Thiers

	Town
	:
	69457 LYON Cédex 06

	Country
	:
	France

	Phone
	:
	(33) 4-37-24-88-67

	Telefax
	:
	

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	Source
	:
	RHODIA (L2S)
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.01.2002
	

	
	
	

	Type
	:
	manufacturer

	Name
	:
	Dow Chemical Company, Antimicrobials Building

	Contact person
	:
	Jarod Davis

	Date
	:
	

	Street
	:
	LRKLAB/150-20, 1691 N. Swede Raod

	Town
	:
	48674-202 Midland, Michigan

	Country
	:
	United States

	Phone
	:
	

	Telefax
	:
	

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	Remark
	:
	Dow Chemical Company gives documents to this IUCLID for
2,4-Dichlorophenol

	Source
	:
	Rhodia Organics  Lyon Cedex 06

	18.07.2002
	


1.0.2
LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR

	
	
	

	Type
	:
	manufacturer

	Name of plant
	:
	Site of Pont de Claix

	Street
	:
	B.P. 17 Le Pont de Claix

	Town
	:
	38800 

	Country
	:
	France

	Phone
	:
	

	Telefax
	:
	

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	Source
	:
	RHODIA service Division Organic Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.01.2002
	

	
	
	


	Source
	:
	Rhodia Organics  Lyon Cedex 06

	18.07.2002
	

	
	
	

	Type
	:
	manufacturer

	Name of plant
	:
	DOW Elanco

	Street
	:
	

	Town
	:
	 

	Country
	:
	

	Phone
	:
	

	Telefax
	:
	

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	Source
	:
	Rhodia Organics  Lyon Cedex 06

	18.07.2002
	


1.0.3
IDENTITY OF RECIPIENTS

1.0.4
DETAILS ON CATEGORY/TEMPLATE

1.1.0
SUBSTANCE IDENTIFICATION

	
	
	

	IUPAC Name
	:
	

	Smiles Code
	:
	

	Molecular formula
	:
	162.9

	Molecular weight
	:
	C6H4Cl2O

	Petrol class
	:
	


	Source
	:
	Safety Data Sheet RHODIA service Division Organic Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	20.03.2002
	


1.1.1
GENERAL SUBSTANCE INFORMATION

	
	
	

	Purity type
	:
	measured for specific batch

	Substance type
	:
	organic

	Physical status
	:
	solid

	Purity
	:
	> 99 - IF "99" <> "" "." 
-
  % w/w

	Colour
	:
	White

	Odour
	:
	Characteristic and very penetrating


	Source
	:
	Product Data Sheet 244 FP 2,4 DCP RHODIA Division Organique
Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Flag
	:
	Material Safety Dataset

	21.01.2002
	


1.1.2
SPECTRA

	
	
	

	Type of spectra
	:
	UV


	Result
	:
	Maximum in UV spectrum: 308 nm

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	21.05.2001
	(158)


1.2

SYNONYMS AND TRADENAMES

	
	
	

	2,4 DIOL


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.01.2002
	

	
	
	

	2,4-DCP


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.04.1994
	

	
	
	

	2,4-DICHLOROHYDROXYBENZENE


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.04.1994
	

	
	
	

	DCP


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.04.1994
	

	
	
	

	DICHLORO 2,4-PHENOL


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	20.03.2002
	


1.3

IMPURITIES

	
	
	

	Purity
	:
	measured for specific batch

	CAS-No
	:
	

	EC-No
	:
	

	EINECS-Name
	:
	other chlorophenols

	Molecular formula
	:
	

	Value
	:
	<  - IF "" <> "" "." 
-
 1 % w/w


	Source
	:
	Safety Data Sheet for 2,4-Dichlorophenol RHODIA service
Division Organique Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	27.03.2002
	


1.4

ADDITIVES

1.5

TOTAL QUANTITY

	
	
	

	Quantity
	:
	= 2000 - 5000 tonnes produced in 2001


	Remark
	:
	production for 2,4-dichlorophenol in  France

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	05.08.2002
	

	
	
	

	Quantity
	:
	> 4500 - 45000 tonnes produced in 


	Remark
	:
	production by year by DOW Elanco for 2,4-Dichlorophenol and
2,4-Dichlorophenol sodium salt

	Source
	:
	Rhodia Organics  Lyon Cedex 06

	18.07.2002
	


1.6.1
LABELLING

	
	
	

	Labelling
	:
	as in Directive 67/548/EEC

	Specific limits
	:
	no data

	Symbols
	:
	C, N, , 

	Nota
	:
	, C, 

	R-Phrases
	:
	(21/22) Harmful in contact with skin and if swallowed
(34) Causes burns
(51/53) Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment

	S-Phrases
	:
	(1/2) Keep locked up and out of reach of children
(26) In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
(36/37/39) Wear suitable protective clothing, gloves and eye/face protection
(45) In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible)
(61) Avoid release to the environment. Refer to special instructions/Safety data sets


	Remark
	:
	EEC regulations : Mandatory labelling (prescribed) of
hazardous substances: applicable
EEC N° : appears on the EEC hazardous substances list (Annex
1 of the modified EEC directive 67/548/EEC) : 204-429-6.
Transport information : 
Rail/road (RID/ADR) : labelling 6.1
Sea (IMO/IMDG) : labelling TOXIQUE + POLLUANT MARIN
Air (ICAO-IATA) : labelling : 6 TOXIC

	Source
	:
	RHODIA service Division Organic Fine, information expressed
for 2,4-Dichlorophenol
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	27.03.2002
	


1.6.2
CLASSIFICATION

	
	
	

	Classified
	:
	as in Directive 67/548/EEC

	Class of danger
	:
	corrosive

	R-Phrases
	:
	(34) Causes burns

	Specific limits
	:
	


	Source
	:
	RHODIA service Division Organic Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.01.2002
	

	
	
	

	Classified
	:
	as in Directive 67/548/EEC

	Class of danger
	:
	dangerous for the environment

	R-Phrases
	:
	(51) Toxic to aquatic organisms
(53) May cause long-term adverse effects in the aquatic environment

	Specific limits
	:
	


	Source
	:
	RHODIA service Division Organic Fine EUROPEAN COMMISSION -
European Chemicals Bureau  Ispra (VA)
Rhodia Recherches Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	27.03.2002
	

	
	
	

	Classified
	:
	as in Directive 67/548/EEC

	Class of danger
	:
	harmful

	R-Phrases
	:
	(21/22) Harmful in contact with skin and if swallowed

	Specific limits
	:
	


	Remark
	:
	Classification for 2,4-Dichlorophenol

	Source
	:
	RHODIA service Division Organic Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	20.03.2002
	


1.6.3
PACKAGING

	
	
	

	Memo
	:
	Transport information :


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.03.2002
	

	
	
	

	Memo
	:
	Rail/road RID/ADR Class 6.1.  Item number : 17°C Hazard identification number : 60 UN number 2020


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.03.2002
	

	
	
	

	Memo
	:
	Sea (IMO/IMDG) Class : 6.1 UN Number : 2020  Packaging group : III


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.03.2002
	

	
	
	

	Memo
	:
	Air (ICAO-IATA) UN Number : 2020  Packaging group : III


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.03.2002
	

	
	
	


	Remark
	:
	250 kg net steel drums (interior coated with corrosion proof
varnish) Tare weight : approximately 20 kg. Capacity : 225
litres. Dimensions : 915 mm high, diam. 571.5 mm (On
standard European norm pallet of 4 x 250 kg drums- Tare
weight : approximately 25 kg - Net weight : 1000 kg - Gross
weight : approximately 1103 kg - dimensions : 114 x 114)
-Bulk : approximately 20 tons steam-heatable stainless steel
road tanker, approximately 60 tons steam-heatable stainless
steel rail tanker.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.03.2002
	


1.7

USE PATTERN

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Chemical industry: used in synthesis


	Remark
	:
	General use pattern for 2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	16.07.2002
	(146)


1.7.1
DETAILED USE PATTERN

	
	
	

	Industry category
	:
	3  Chemical industry: chemicals used in synthesis

	Use category
	:
	33 Intermediates

	Extra details on use category
	:
	

	
	
	No extra details necessary

	Emission scenario document
	:
	available

	Product type/subgroup
	:
	

	Tonnage for Application
	:
	

	Year
	:
	

	Fraction of tonnage for application
	:
	

	Fraction of chemical in formulation
	:
	

	Production
	:
	: 

	Formulation
	:
	: 

	Processing
	:
	: 

	Private use
	:
	

	Recovery
	:
	


	Remark
	:
	Extra details on use category: for the production of plant
protection products.

	Source
	:
	RHODIA service Division Organic Fine (2,4-Dichlorophenol)
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	05.06.2002
	

	
	
	

	Industry category
	:
	3  Chemical industry: chemicals used in synthesis

	Use category
	:
	33 Intermediates

	Extra details on use category
	:
	

	
	
	No extra details necessary

	Emission scenario document
	:
	available

	Product type/subgroup
	:
	

	Tonnage for Application
	:
	

	Year
	:
	

	Fraction of tonnage for application
	:
	

	Fraction of chemical in formulation
	:
	

	Production
	:
	: 

	Formulation
	:
	: 

	Processing
	:
	: 

	Private use
	:
	

	Recovery
	:
	


	Remark
	:
	Extra details on use category: for the production of
colouring agent.

	Source
	:
	RHODIA service Division Organic Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	05.06.2002
	

	
	
	

	Industry category
	:
	3  Chemical industry: chemicals used in synthesis

	Use category
	:
	33 Intermediates

	Extra details on use category
	:
	

	
	
	No extra details necessary

	Emission scenario document
	:
	available

	Product type/subgroup
	:
	

	Tonnage for Application
	:
	

	Year
	:
	

	Fraction of tonnage for application
	:
	

	Fraction of chemical in formulation
	:
	

	Production
	:
	: 

	Formulation
	:
	: 

	Processing
	:
	: 

	Private use
	:
	

	Recovery
	:
	


	Remark
	:
	Extra details on use category: for the production of
pharmaceuticals.

	Source
	:
	RHODIA service Division Organic Fine
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	05.06.2002
	


1.7.2
METHODS OF MANUFACTURE

	
	
	

	Origin of substance
	:
	Synthesis

	Type
	:
	other: chloration of phenol and purification by distillation.


	Remark
	:
	Phenol is chlorinated, in a reaction vessel fitted with a
gas extraction system using either chlorine gas or sulphuryl
chloride, to the dichlor stage. The reaction mixture is
airblown to remove dissolved gases and resulting crude
product is distilled under reduced pressure using high
efficiency equipment to produce material of 99 % minimum
purity.

	Source
	:
	RHODIA service Division Organic Fine (2,4-Dichlorophenol)
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	27.03.2002
	


1.8

REGULATORY MEASURES

1.8.1
OCCUPATIONAL EXPOSURE LIMIT VALUES

1.8.2
ACCEPTABLE RESIDUES LEVELS

1.8.3
WATER POLLUTION

	
	
	

	Classified by
	:
	KBwS (DE)

	Labelled by
	:
	KBwS (DE)

	Class of danger
	:
	3 (strongly water polluting)


	Source
	:
	RHODIA service Division Organic Fine (2,4-Dichlorophenol)
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.03.2002
	


1.8.4
MAJOR ACCIDENT HAZARDS

	
	
	

	Legislation
	:
	

	Substance listed
	:
	no

	No. in Seveso directive
	:
	


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	18.01.2002
	


1.8.5
AIR POLLUTION

1.8.6
LISTINGS E.G. CHEMICAL INVENTORIES

	
	
	

	Type
	:
	TSCA

	Additional information
	:
	


	Remark
	:
	2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	28.01.2002
	

	
	
	

	Type
	:
	AICS

	Additional information
	:
	


	Remark
	:
	2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	28.01.2002
	

	
	
	

	Type
	:
	DSL

	Additional information
	:
	


	Remark
	:
	2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	28.01.2002
	

	
	
	

	Type
	:
	EINECS

	Additional information
	:
	Number: 2044296


	Remark
	:
	2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	28.01.2002
	

	
	
	

	Type
	:
	ENCS

	Additional information
	:
	(3)-930


	Remark
	:
	2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	28.01.2002
	

	
	
	

	Type
	:
	CHINA

	Additional information
	:
	


	Remark
	:
	2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	28.01.2002
	

	
	
	

	Type
	:
	PICCS

	Additional information
	:
	


	Remark
	:
	2,4-Dichlorophenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	28.01.2002
	


1.9.1
DEGRADATION/TRANSFORMATION PRODUCTS

	
	
	

	Type
	:
	thermal breakdown products

	CAS-No
	:
	

	EC-No
	:
	

	EINECS-Name
	:
	

	IUCLID Chapter
	:
	


	Remark
	:
	The thermic degradation of 2,4-Dichlorophenol creates
phenolic compounds and phenol

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06


1.9.2
COMPONENTS

1.10
SOURCE OF EXPOSURE

	
	
	

	Source of exposure
	:
	Human: exposure by production

	Exposure to the
	:
	other: 2,4-DCP


	Remark
	:
	no direct workers exposition because process is only in a
closed system and there is no direct use. There is
extraction system to remove vapours at their source.
Personal protection : if vapour is released, it can be well
detected because of the penetrating odour, and there is
self-contained breathing apparatus for workers.

	Source
	:
	Rhone-Poulenc Chimie  Courbevoie Cedex
EUROPEAN COMMISSION - European Chemicals Bureau  Ispra (VA)
Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	05.07.2002
	

	
	
	

	Source of exposure
	:
	Environment: exposure from production

	Exposure to the
	:
	other: 2,4-DCP


	Remark
	:
	no rejection of product as such.

	Source
	:
	Rhodia Service Division Organic Fine (2,4-Dichlorophenol)
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	05.07.2002
	

	
	
	

	Source of exposure
	:
	Environment: exposure from production

	Exposure to the
	:
	Degradation/Transformation Products


	Remark
	:
	Final residues from process are incinerated in place at
licensed installation.
Tank which served for process are revised every 2 or 3
years. Before to send them in revision they are treated with
a mixture of weld and water for decontamination. These
wash waters are treated with bleach before being sent
to in situ treatment plant.

	Source
	:
	Rhodia Service Division Organic Fine (2,4-Dichlorophenol)
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	27.03.2002
	

	
	
	

	Source of exposure
	:
	other: Environment, indirect exposure

	Exposure to the
	:
	other: 2,4-DCP from chlorination of water containing phenol


	Remark
	:
	The spontaneous formation of chlorinated phenols, especially
2-CP, 2,4-DCP and 2,4,6-TCP, as by-products of water
chlorination for disinfection or deodorization has been
suspected.
Both municipal and industrial waste waters are often subject
to chlorination to achieve disinfection and deodorization.
Phenol has been observed to be quite reactive with chlorine
in dilute aqueous solutions. Chlorination of phenols results
in a stepwise substitution of the 2, 4, and 6 positions of
the aromatic ring; it is probable that chlorination resulted
in a complex mixture of chlorophenols.
In laboratory conditions, chlorination of 1 liter of 20 g
phenol/L solution containing 2 g/L sodium bicarbonate with
40 mg chlorine leads to the formation of 20% of 2,4-DCP
(Burttschell et al., 1959). Lee & Morris (1962) found that
reactions occurred at initial chlorine concentrations of 1
µg/g and phenol concentrations of 50 ng/g.
In more environmental simulating conditions, the results are
somewhat in contradiction with the previously described.
Jolley et al. (1978) examined the chlorination of sewage
waters under conditions simulating those used for
disinfection of sewage effluents and/or antifoulant
treatment of cooling waters of electric power generating
plants. Studies were also conducted on two bodies of lake
water, each receiving effluent from a coal-fired,
electric-power generating plant. Chlorination of these
effluents and waters with 2.5 to 6 mg/l concentrations of
chlorine led to the formation of monochlorophenols at ng/g
levels but to no dichlorophenols. Glaze et al. (1978)
identified trichlorophenols, but found no dichlorophenols in
superchlorinated municipal wastewaters.
Thus in contrast to laboratory demonstrations of DCP
formation, works under conditions simulating the natural
environment have not established that 2,4-DCP is a
significant product resulting from chlorination of
phenol-containing waters (EPA).

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	The primary publications are not available, but are reported
and discussed by the U.S. Environmental Protection Agency.

	08.07.2002
	(57)

	
	
	

	Source of exposure
	:
	Human: indirect exposure

	Exposure to the
	:
	other: 2,4-DCP from chlorination of human consumption water


	Remark
	:
	One result of chlorination of water for human consumption is
the reaction of chlorine with phenol to produce
chlorophenols, some of which are a source of obnoxious odors
and/or taste. The chlorophenols (2-CP, 4-CP, 2,4-DCP and
2,4,6-TCP) are known to have a very low olfactory and
gustatory detection level, with a very unpleasant odor and
taste.
For these organoleptic reasons, the phenol index for water
for human consumption has to be inferior to 0.5 µg/L
(European water legislation).

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	08.08.2002
	

	
	
	

	Source of exposure
	:
	other: Environment, indirect exposure

	Exposure to the
	:
	other: 2,4-DCP from 2,4-D degradation


	Remark
	:
	An other entry of 2,4-DCP in the environment results from
the use of phenoxy herbicides, which contain about 0.5%
2,4-DCP (BUA report 193, supplementary report III).
The principal source of 2,4-DCP in soils is believed to be
the herbicide 2,4-D. 2,4-DCP has been detected in soil
treated with 2,4-dichlorophenoxyacetic acid (2,4-D). This
presence may be accounted for by the photolytic or microbial
breakdown of 2,4-D. The various intermediates (including
2,4-DCP) in the microbial metabolism of 2,4-D have been
characterized by several investigators (Alexander & Aleem,
1961; Ingols et al., 1966...). Kearney & Kaufman (1972) have
shown that the organisms capable of degrading 2,4-D to
2,4-DCP continue the degradation process to catechol
intermediates and finally to succinic acid. 
The photolability of 2,4-DCP is discussed in chapter 3.1.1.

The BUA (1988) reports the study of Smith (1985) which
showed that in three different types of soil, the
radiolabelled 2,4-D (inoculated at 1 µg/g of 14C-labelled
2,4-D) was degraded (ring-labelled degradation) by more than
70% in 10 days. From 30% to 42% of the 14C used was
converted to 14CO2; smaller amounts of radioactive compounds
were identified as 2,4-dichloroanisole and 2,4-DCP, this
fraction consituted less than 10% of the added
radioactivity. 2,4-D is converted into 2,4-DCP by cleavage
of the bond between the oxygen and carbon atoms in position
2 of the side chain. The phenol is then methylated in the
three soils to 2,4-dichloroanisole. Degradation of 2,4-DCP
by ring opening occurred in all the soils.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	Some of the primary publications are not available, but are
reported and discussed by the U.S. Environmental Protection
Agency and the BUA.

	02.07.2003
	(2) (37) (57) (88)


1.11
ADDITIONAL REMARKS

	
	
	


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.03.2002
	

	
	
	


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	31.05.1994
	

	
	
	


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	31.05.1994
	


1.12
LAST LITERATURE SEARCH

1.13
REVIEWS

2.1

MELTING POINT

	
	
	

	Value
	:
	= 42 - IF "42" <> "" "." 
-
 43 °C

	Sublimation
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(53)

	
	
	

	Value
	:
	= 45 - IF "45" <> "" "." 
-
  °C

	Decomposition
	:
	no, at   - IF "" <> "" "." 
-
  °C

	Sublimation
	:
	no

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	1010 hPa

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Values reported from handbook.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(91) (107)

	
	
	

	Value
	:
	= 45 - IF "45" <> "" "." 
-
  °C

	Sublimation
	:
	

	Method
	:
	

	Year
	:
	1979

	GLP
	:
	

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(4) (117) (123) (159)

	
	
	

	Value
	:
	= 43 - IF "43" <> "" "." 
-
 45 °C

	Decomposition
	:
	no, at   - IF "" <> "" "." 
-
  °C

	Sublimation
	:
	no

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	1013 hPa

	Test substance
	:
	2,4-DCP Provided by Merck.

	Reliability
	:
	(3) invalid

	
	
	Primary source not available

	14.06.2002
	(112)


2.2

BOILING POINT

	
	
	

	Value
	:
	= 209 - IF "209" <> "" "." 
-
 210 °C  at  

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(53)

	
	
	

	Value
	:
	= 209 - IF "209" <> "" "." 
-
 211 °C  at  

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(123)

	
	
	

	Value
	:
	= 210 - IF "210" <> "" "." 
-
  °C  at 1013 hPa

	Decomposition
	:
	no

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(4) (91) (107) (117) (159)

	
	
	

	Value
	:
	= 207 - IF "207" <> "" "." 
-
 209 °C  at 1013 hPa

	Decomposition
	:
	no

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP Provided by Merck.

	Reliability
	:
	(3) invalid

	
	
	Primary publication not available.

	14.06.2002
	(112)


2.3

DENSITY

	
	
	

	Type
	:
	

	Value
	:
	= 1.383 - IF "1.383" <> "" "." 
-
   at 60 °C

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	14.06.2002
	(53) (159)

	
	
	

	Type
	:
	density

	Value
	:
	= 1.38 - IF "1.38" <> "" "." 
-
   at  °C

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Value reported from handbook.

	14.06.2002
	(91)

	
	
	

	Type
	:
	relative density

	Value
	:
	= 1.383 - IF "1.383" <> "" "." 
-
   at 60 °C

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Density relative to water at 25 degrees C.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP Provided by Merck.

	Reliability
	:
	(3) invalid

	
	
	Primary publication not available.

	14.06.2002
	(112)


2.3.1
GRANULOMETRY

2.4

VAPOUR PRESSURE

	
	
	

	Value
	:
	 .16 - IF ".16" <> "" "." 
-
  hPa at 25 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Peer review.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(177)

	
	
	

	Value
	:
	= 1.33 - IF "1.33" <> "" "." 
-
  hPa at 53 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(53) (107) (112) (159)

	
	
	

	Value
	:
	= 1.333 - IF "1.333" <> "" "." 
-
  hPa at 76.5 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Value reported from handbook.

	14.06.2002
	(91)

	
	
	

	Value
	:
	= .02 - IF ".02" <> "" "." 
-
  hPa at 8 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook.

	18.06.2002
	(116)

	
	
	

	Value
	:
	= .08 - IF ".08" <> "" "." 
-
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Primary publication not available.

	14.06.2002
	(37)

	
	
	

	Value
	:
	= .1 - IF ".1" <> "" "." 
-
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1987

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Primary publication not available.

	14.06.2002
	(161)

	
	
	

	Value
	:
	= .12 - IF ".12" <> "" "." 
-
  hPa at 25 °C

	Decomposition
	:
	no

	Method
	:
	

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Data from handbook.

	14.06.2002
	(116)


2.5

PARTITION COEFFICIENT

	
	
	

	Partition coefficient
	:
	

	Log pow
	:
	 3.21 - IF "3.21" <> "" "." 
-
 3.25 at 20 °C

	pH value
	:
	  - IF "3.21" <> "" "." 
-
 

	Method
	:
	OECD Guide-line 107 "Partition Coefficient (n-octanol/water), Flask-shaking Method"

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP was purchased from Fluka AG, Buchs, Switzerland, or
Chem Service, West Chester, PA, and used without further
purification.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(160)

	
	
	

	Partition coefficient
	:
	

	Log pow
	:
	= 2.92 - IF "2.92" <> "" "." 
-
  at  °C

	pH value
	:
	  - IF "2.92" <> "" "." 
-
 

	Method
	:
	

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	14.06.2002
	(53) (70)

	
	
	

	Partition coefficient
	:
	

	Log pow
	:
	= 3 - IF "3" <> "" "." 
-
  at  °C

	pH value
	:
	  - IF "3" <> "" "." 
-
 

	Method
	:
	OECD Guide-line 117 "Partition Coefficient (n-octanol/water), HPLC Method"

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP of the highest purity available

	Reliability
	:
	(2) valid with restrictions

	
	
	The temperature is not indicated.

	14.06.2002
	(1)

	
	
	

	Partition coefficient
	:
	

	Log pow
	:
	 3.06 - IF "3.06" <> "" "." 
-
  at  °C

	pH value
	:
	  - IF "3.06" <> "" "." 
-
 

	Method
	:
	other (calculated) 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	14.06.2002
	(71)

	
	
	

	Partition coefficient
	:
	

	Log pow
	:
	= 3.08 - IF "3.08" <> "" "." 
-
  at  °C

	pH value
	:
	  - IF "3.08" <> "" "." 
-
 

	Method
	:
	other (measured) 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook.

	14.06.2002
	(107)

	
	
	

	Partition coefficient
	:
	

	Log pow
	:
	= 3.15 - IF "3.15" <> "" "." 
-
  at  °C

	pH value
	:
	  - IF "3.15" <> "" "." 
-
 

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Data reported by the Japanese Competent Authorities.

	14.06.2002
	(4)


2.6.1
SOLUBILITY IN DIFFERENT MEDIA

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 4.5 - IF "4.5" <> "" "." 
-
  g/l at 20 °C

	pH
	value
	:
	  - IF "" <> "" "." 
-
 

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	7.85 at 25 °C

	Description
	:
	of high solubility

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	other

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	The pH value may affect the water solubility, but this value
was not given.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Values reported from handbooks.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(107) (112) (208)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 4.5 - IF "4.5" <> "" "." 
-
  g/l at 25 °C

	pH
	value
	:
	  - IF "" <> "" "." 
-
 

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	14.06.2002
	(53)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 2.4 - IF "2.4" <> "" "." 
-
  g/l at  °C

	pH
	value
	:
	  - IF "" <> "" "." 
-
 

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Values reported from the Japanese Authorities

	14.06.2002
	(4)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 3 - IF "3" <> "" "." 
-
  g/l at 8 °C

	pH
	value
	:
	  - IF "" <> "" "." 
-
 

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Primary publication not available.

	14.06.2002
	(37)


2.6.2
SURFACE TENSION

2.7

FLASH POINT

	
	
	

	Value
	:
	= 113 °C

	Type
	:
	

	Method
	:
	

	Year
	:
	1987

	GLP
	:
	

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	11.10.2002
	(52) (53)

	
	
	

	Value
	:
	= 62 °C

	Type
	:
	other

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Values reported from handbook.

	14.06.2002
	(91)

	
	
	

	Value
	:
	 113.9 °C

	Type
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	04.06.2002
	(159)


2.8

AUTO FLAMMABILITY

2.9

FLAMMABILITY

2.10
EXPLOSIVE PROPERTIES

2.11
OXIDIZING PROPERTIES

2.12
DISSOCIATION CONSTANT

	
	
	

	Acid-base constant
	:
	7.6

	Method
	:
	

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	pKa value was determined by spectrophotometric measure of
the absorption peak of the anionic form.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The test conditions are insufficiently described.

	04.06.2002
	(26)

	
	
	

	Acid-base constant
	:
	7.89

	Method
	:
	

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data, peer reviewed.

	04.06.2002
	(168)


2.13
VISCOSITY

2.14
ADDITIONAL REMARKS

3.1.1
PHOTODEGRADATION

	
	
	

	Type
	:
	water

	Light source
	:
	Sun light

	Light spectrum
	:
	> 260 - IF "260" <> "" "." 
-
  nm

	Relative intensity
	:
	  - IF "" <> "" "." 
-
  based on intensity of sunlight

	Conc. of substance
	:
	.025 mg/l at 14 °C

	DIRECT PHOTOLYSIS

	Halflife t1/2
	:
	<= 3 - IF "3" <> "" "." 
-
  hour(s)

	Degradation
	:
	  - IF "" <> "" "." 
-
  % after  

	Quantum yield
	:
	

	Deg. product
	:
	

	Method
	:
	other (measured) 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Values are expressed as the mean +/- standard deviation
(n=3).
Rate constants ranged from 0.21/h +/- 0.05 in distilled
water in winter (surface irradiance = 1.8 E/m2.h) to 1.16/h
+/- 0.07 in estuarine water in summer (surface irradiance =
5.7 E/m2.h).
The half-life times were 2 hours max for the estuarine water
and 3 hours max for the distilled water.
Degradation of 2,4-DCP was negligible in darkness.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	14C-labeled compounds were incubated in quartz flasks with
estuarine surface water or distilled water at a
concentration of 25 µg/L. The flasks were sealed (silicone),
and exposed for 4h to midday sunlights. 
Half-lives were reported as "light hours". At time of
sampling, temperature, pH and salinity were measured. The
reaction vessels had a light transmission of > 85 %. The pH
was 7.6.
To determine disappearance of the test substance, 2
extractions with ethyl acetate were performed, the extracts
were concentrated by evaporation and their radioactivity was
determined with a liquid scintillation counter.

	Test substance
	:
	Ring-UL-14C-labeled 2,4-dichlorophenol (10.7 mCi/mmol) was
obtained from Pathfinder Laboratories Inc. Prior to use it
was dissolved in acetone which was at a concentration of 
10E-6 M.

	Reliability
	:
	(2) valid with restrictions

	
	
	The study does not follow standardized Guidelines but was
performed in line with recognised scientific principles that
are well described.

	Flag
	:
	Critical study for SIDS endpoint

	11.10.2002
	(83)

	
	
	

	Type
	:
	water

	Light source
	:
	other: Very high pressure Hg lamp and Xenon lamp

	Light spectrum
	:
	 306 - IF "306" <> "" "." 
-
 313 nm

	Relative intensity
	:
	  - IF "" <> "" "." 
-
  based on intensity of sunlight

	Spectrum of substance
	:
	lambda (max, >295nm)
	:
	304 nm

	
	
	epsilon (max)
	:
	3700

	
	
	epsilon (295)
	:
	

	Conc. of substance
	:
	1.65 mol/l at  °C

	DIRECT PHOTOLYSIS

	Halflife t1/2
	:
	  - IF "" <> "" "." 
-
  

	Degradation
	:
	  - IF "" <> "" "." 
-
  % after  

	Quantum yield
	:
	.1

	Deg. product
	:
	yes

	Method
	:
	other (measured) 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	The above results are given for the anionic form (pH > 10).

	Result
	:
	Molecular form: lambda max = 282 nm, 


epsilon = 2100 ± 30 mol-1.l.cm-1


phi = 0.01 ± 0.02, (photocontraction)
Anionic form: 
lambda max = 304 nm


epsilon = 3700 ± 40 mol-1.l.cm-1


phi = 0.10 ± 0.02, (photocontraction)

Products obtained after irradiation:
* of the anionic form of 2,4-DCP:
- chlorocyclopentadiene carboxylic acids (70% of the
disparition), 
- dimers of these acids (30%)
- a small quantity of chlorohydroquinone (<5%)

* of the molecular form:
The products obtained are mainly chlorocyclopentadiene
carboxylic acids.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP was purified by Rhone-Poulenc using chromatography.

	Reliability
	:
	(2) valid with restrictions

	
	
	There is no information on the half-life of the substance
and on the percentage of degradation as a function of the
irradiation duration.

	16.01.2002
	(26)

	
	
	

	Type
	:
	water

	Light source
	:
	other: mercury arc lamps

	Light spectrum
	:
	  - IF "" <> "" "." 
-
  nm

	Relative intensity
	:
	  - IF "" <> "" "." 
-
  based on intensity of sunlight

	Conc. of substance
	:
	  at 20 °C

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	1966

	GLP
	:
	

	Test substance
	:
	other TS


	Remark
	:
	- This study focused on the photodecomposition of
2,4-Dichlorophenoxyacetic Acid.
- "2,4-dichlorophenol is photolabile: 50% loss in 5 minutes
at pH 7 (UV light)" (Aly O.M. and Faust S.D. (1964) J. Agr.
Food Chem., 12: 541). They demonstrated that 2,4-DCP was
decomposed by UV light and the rate of photolysis in
distilled water decreased as pH decreased. Degradation of 50
% of 2,4-DCP by UV light was accomplished:
- in  2 min at pH = 9
- in  5 min at pH = 7
- in 34 min at pH = 4
The studies of Aly and Faust were conducted with light of
wavelength 253.7 nm, which is slightly shorter than the
natural UV radiation wavelength range of 292 to 400 nm.

	Result
	:
	*UV
2,4-DCP is dehalogenated to 4-chlorocathecol and presumably,
to 1,2,4-benzenetriol under the influence of ultraviolet
light. Finally, the benzenetriol is rapidly air oxidized and
polymerized to a mixture of polyquinoid humic acids by a
light independent process.

*Sunlight
2,4-DCP was not detected after sunlight irradiation. It may
be due to rapid volatilisation under outdoor conditions, or
it may indicate that less energy is required for replacement
of halogen by hydroxyl than for rupture of the aralkyl ether
linkage. However the fact that humic acid also is observed
in the sunlight irradiated mixture suggests that the ether
bond too, eventually is broken. Based on the amount of
recovered 2,4-D and 2,4-dichlorophenol, at least a
significant part of the herbicide degraded by sunlight is
converted to the brown polymer.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	2,4-DCP was not directly studied but was observed as product
of degradation of the 2,4-D.

Irradiation time: 5 to 12 hours.

* Laboratory irradiation: 
Mercury arc lamps which produced light principally at a
wavelength of 254 nm.

*Sunlight irradiation:
Irradiations in sunlight were carried out in 8- by 12-inch
borosilicate glass baking dishes (solutions stirred) or 9.5
cm Petri dishes (solutions not stirred). Each solution of
2,4-D was exposed for about 5 hours at noon on each of 10
days in early October or late March; water was added daily
to replace that lost by evaporation.

	Test substance
	:
	Commercially available form of 2,4-DCP.

	Reliability
	:
	(2) valid with restrictions

	
	
	This study focused on the photodecomposition of 2,4-D and
2,4-DCP is not directly studied. However, this work provides
valuable information on the decomposition products of
2,4-DCP.

	14.06.2002
	(47)


3.1.2
STABILITY IN WATER

	
	
	

	Type
	:
	abiotic

	t1/2 pH4
	:
	  - IF "" <> "" "." 
-
   at  °C

	t1/2 pH7
	:
	  - IF "" <> "" "." 
-
   at  °C

	t1/2 pH9
	:
	  - IF "" <> "" "." 
-
   at  °C

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Hydrolysis is not expected to be an important fate process
due to lack of hydrolysable functional groups.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(107) (119)

	
	
	

	Type
	:
	abiotic

	t1/2 pH4
	:
	  - IF "" <> "" "." 
-
   at  °C

	t1/2 pH7
	:
	  - IF "" <> "" "." 
-
   at  °C

	t1/2 pH9
	:
	  - IF "" <> "" "." 
-
   at  °C

	Degradation
	:
	= 60 - IF "60" <> "" "." 
-
  % after 40 day(s) at pH 7.1 and 20 °C

	Deg. product
	:
	

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Non-biological mechanisms as adsorption by organic matter
present within sediments, catalysis at the surface of silica
or oxidation may be involved in the disappearance of 2,4-DCP
from water.
Non-biological mechanisms as adsorption by organic matter
present within sediments, catalysis at the surface of silica
or oxidation may be involved in the disappearance of 2,4-DCP
from water.

	Result
	:
	- 0°C:  loss = 35 % after 40 days
- 20°C: loss = 60 % after 40 days

A considerable decrease in the concentration of 2,4-DCP
occurred at both 0 and 20°C in sterile stream water.
However, volatilisation or photodecomposition were not
responsible since all the flasks were sealed with serum caps
and were incubated in the dark. Microbial contamination was
also not a factor since plating experiments confirmed the
sterility of the solutions. Consequently, some other
mechanism caused the decrease in concentration.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- 2,4-DCP was dissolved in a minimum amount of aqueous
ethanol (less than 10%) to give a stock solution of 1000
µg/ml. 
- 2,4-DCP degradation was determined by the decrease in U.V.
absorbance using a double-beam recording spectrophotometer.
The wavelength used was 283 nm.
- 1 ml amounts of 2,4-DCP solution was aseptically added to
25 ml Erlenmeyer flasks each containing 9 ml of sterile
stream water. 
- The stream water used was collected from a depth of 0.5 m
above the sediment-water interface of a small stream located
in the farmland region of Waterloo County, Ontario. 
- The pH of the water was 7.1 and it was stored at 0°C.
Sterile water was obtained by autoclaving at 121°C for 20
Min. The flasks were sealed with serum caps (to prevent
volatilisation) and incubated on gyratory shakers (lab Line
Inc, IL) at 120 rpm at 0°C and 20°C in the dark. 
- At various times, 1 ml samples of the water-2,4-DCP
solutions were aseptically removed from three replicate
flasks.

	Test substance
	:
	2,4-DCP from Aldrich Chem. Co, Milwaukee, WI

	Reliability
	:
	(2) valid with restrictions

	
	
	The study does not follow standardised Guidelines but the
protocol is sufficiently described and is in line with
generally accepted scientific principles. The purity of the
test substance is not known.

	Flag
	:
	Critical study for SIDS endpoint

	11.10.2002
	(10)


3.1.3
STABILITY IN SOIL

	
	
	

	Type
	:
	laboratory

	Radiolabel
	:
	

	Concentration
	:
	100 mg/kg

	Soil temperature
	:
	 °C

	Soil humidity
	:
	16 g water/100g soil dry weight

	Soil classification
	:
	

	Year
	:
	1980

	Content of clay
	:
	  - IF "" <> "" "." 
-
  %

	Content of silt
	:
	  - IF "" <> "" "." 
-
  %

	Content of sand
	:
	  - IF "" <> "" "." 
-
  %

	Organic carbon
	:
	  - IF "" <> "" "." 
-
  %

	pH
	:
	= 7.3 - IF "7.3" <> "" "." 
-
 

	Cation exch. capacity
	:
	  

	Microbial biomass
	:
	  

	Deg. product
	:
	

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	At 0°C, there is 1% of loss after 14 days.
At 4°C, there is 0% of loss after 12 days.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Non-biological degradation of 2,4-DCP was studied in
sterilized clay loam soil.
-Clayloam soil collected from the surface 15 cm of an
uncultivated grassland site in Waterloo County, Ontario, and
sterilised by autoclaving 3 times at 24-h intervals at 121°C
for 20min.
-25-mL sealed Erlenmeyer flasks containing 10 g of sieved
soil (wet weight) were incubated at 0°C and 4°C in the dark.
-The technique of extraction was based on the high
solubility of 2,4-DCP in 95% ethanol. At the extraction
time, flasks were removed from incubation and 9 ml of 95%
ethanol was added to the soil. The flasks were re-sealed and
shaken vigorously for 3 min followed by centrifugation at
1100 g for 30 min. the supernatant was decanted. Extraction
efficiency measured at time 0 was > 80%.
-the degradation of the 2,4-DCP was measured  in the
supernatant by decrease of UV absorbance (at 286 nm).

	Test substance
	:
	2,4-DCP from  Aldrich Chem. Co., dissolved in aqueous
ethanol (<10%)

	Reliability
	:
	(2) valid with restrictions

	
	
	The protocol used is well described but is not performed
according to a standardised protocol, the soil
caracteristics are not precisely described, and the test
substance purity is unknown.

	14.06.2002
	(10)

	
	
	

	Type
	:
	laboratory

	Radiolabel
	:
	

	Concentration
	:
	100 mg/kg

	Soil temperature
	:
	 °C

	Soil humidity
	:
	16 g water/100g soil dry weight

	Soil classification
	:
	

	Year
	:
	1980

	Content of clay
	:
	  - IF "" <> "" "." 
-
  %

	Content of silt
	:
	  - IF "" <> "" "." 
-
  %

	Content of sand
	:
	  - IF "" <> "" "." 
-
  %

	Organic carbon
	:
	  - IF "" <> "" "." 
-
  %

	pH
	:
	= 7.3 - IF "7.3" <> "" "." 
-
 

	Cation exch. capacity
	:
	  

	Microbial biomass
	:
	  

	Deg. product
	:
	

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	At 23°C, the decomposition was 31% after 40 days in aerobic
conditions and 59 % after 80 days in anaerobic conditions.
Microbial contamination, volatilization or
photodecomposition did not occur in these systems, it was
apparent that some other mechanism was operating to cause
the loss of the compound from the soil.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Non-biological aerobic and anaerobic degradation of 2,4-DCP
was studied in sterilized clay loam soil.
-Clayloam soil collected from the surface 15 cm of an
uncultivated grassland site in Waterloo County, Ontario, and
sterilised by autoclaving 3 times at 24-h intervals at 121°C
for 20min.
-25 mL sealed Erlenmeyer flasks containing 10 g of sieved
soil (wet weight) were used throughout the experiment, the
soil contained no added nutrients. The flasks were sealed
with a rubber serum cap and incubated at 23°C in the dark.
N2 gas was supplied in the anaerobic flasks and a system
containing Resazurin solutions (0.11 mg/mL) with cysteine at
a concentration of 3 mg/mL as indicators of anaerobiosis was
used. 
- The technique of extraction was based on the high
solubility of 2,4-DCP in 95% ethanol. At the extraction
time, flasks were removed from incubation and 9 ml of 95%
ethanol was added to the soil. The flasks were re-sealed and
shaken vigorously for 3 min followed by centrifugation at
1100 g for 30 min. the supernatant was decanted. Extraction
efficiency measured at time 0 was > 80%.
-The degradation of the 2,4-DCP was measured  in the
supernatant by decrease of UV absorbance.

	Test substance
	:
	2,4-DCP from  Aldrich Chem. Co., dissolved in aqueous
ethanol (<10%)

	Reliability
	:
	(2) valid with restrictions

	
	
	The protocol used is well described but is not performed
according to a standardised protocol, the soil
caracteristics are not precisely described, and the test
substance purity is unknown.

	14.06.2002
	(9)

	
	
	

	Type
	:
	laboratory

	Radiolabel
	:
	

	Concentration
	:
	100 mg/kg

	Soil temperature
	:
	 °C

	Soil humidity
	:
	 

	Soil classification
	:
	

	Year
	:
	1980

	Content of clay
	:
	  - IF "" <> "" "." 
-
  %

	Content of silt
	:
	  - IF "" <> "" "." 
-
  %

	Content of sand
	:
	  - IF "" <> "" "." 
-
  %

	Organic carbon
	:
	  - IF "" <> "" "." 
-
  %

	pH
	:
	= 7.2 - IF "7.2" <> "" "." 
-
 

	Cation exch. capacity
	:
	  

	Microbial biomass
	:
	  

	Deg. product
	:
	

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	According to the authors, it is possible that the
non-biological degradation of the 2,4-DCP in this study
occurred as result of catalysis at the surface of the silica
or by oxidation mechanism.

	Result
	:
	At 4°C, the percentage of loss was ca. 85% after 1 day.
At 26°C, the percentage of loss was ca. 85 % after 6 days.
At 60°C, the percentage of loss was ca. 70% after 10 days.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Non-biological degradation of 2,4-DCP was studied in
sterilized H2O-washed silica sand. The silica sand was
washed 3 times in tap water and 3 times in distilled water,
followed by drying at 100°C for 24h. The soil was sterilized
by autoclaving the silica sand at 121 °C for 30 min. 
Flask containing 100 mg/kg of 2,4-DCP and control flasks
were sealed with serum caps and incubated in the dark at
4°C, 26°C, and 60°C. 3 replicates were tested.
The technique of extraction was based on the high solubility
of 2,4-DCP in 95% ethanol. At the extraction time, flasks
were removed from incubation and 9 ml of 95% ethanol was
added to the sand. The flasks were re-sealed and shaken
vigorously for 3 min followed by centrifugation at 1100 g
for 30 min. The supernatant was then decanted. Extraction
efficiency measured at time 0 was > 80%. The degradation of
the 2,4-DCP was measured  in the supernatant by decrease of
UV absorbance (at 286 nm).

	Test substance
	:
	2,4-DCP from  Aldrich Chem. Co., dissolved in aqueous
ethanol (<10%)

	Reliability
	:
	(2) valid with restrictions

	
	
	The protocol used is well described but is not performed
according to a standardised protocol and the test substance
purity is unknown.

	14.06.2002
	(9)


3.2.1
MONITORING DATA

3.2.2
FIELD STUDIES

3.3.1
TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

	
	
	

	Type
	:
	adsorption

	Media
	:
	water - soil

	Air
	:
	 %  (Fugacity Model Level I)

	Water
	:
	 %  (Fugacity Model Level I)

	Soil
	:
	 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other

	Year
	:
	1986


	Remark
	:
	Considering the soil pH, 2,4-DCP is present in the molecular
form at pH 4.2 and 5.6 and in the partially ionised form at
pH 7.4.

	Result
	:
	Soil A : Kads = 1.39, Koc = 695
Soil B : Kads = 7.8, Koc = 356
Soil C : Kads > 17, Koc > 475
2,4 DCP migrated more slowly than water.
Adsorption was moderate in a weakly acid inorganic soil and
a basic soil with a higher organic content while no 2,4-DCP
was detected in the eluate from a soil with both a low pH
and a high content of organic matter.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	3 typical Norwegian soils were used: 
A : forest soil : pH = 5.6, organic carbon = 0.2 %, CEC
(Cation Exchange Capacity) = 4.8 meq/kg, sand = 97.3 %, silt
= 2.2 %, clay = 0.5 %
B : agricultural soil : pH = 7.4, organic carbon = 2.2 %,CEC
= 90 meq/kg, sand = 65.2 %, silt = 25.6 %, clay = 9.2 %
C : forest soil : pH = 4.2, organic carbon = 3.7 %, CEC
=29meq/kg, sand = 65.2 %, silt = 20.5 %, clay = 10.1 %.

A soil column was saturated with tap water to field
capacity. Then a "rain" of tapwater containing 0.025 mg/L of
2,4-DCP and tritiated water was supplied for 2-3 days
followed by the tapwater at the same rates for 4-9 days. The
rain was poured on the column through capillaries. 
The eluate was taken in bags out of the column and some
25-samples were taken for determination of the concentration
of 2,4-DCP in the eluate. Samples for measuring the
concentration of tritiated tapwater were also taken.

For comparison with the column experiments, a few batch
experiments were also carried out. A mixture of 5 g of soil
and 25 mL of tap water containing 2,4-DCP was equilibrated
for 5h.

	Test substance
	:
	2,4-DCP
No data concerning the test substance source and its purity
were given.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described, even if there is a lack of data
concerning the test substance.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(167)

	
	
	

	Type
	:
	adsorption

	Media
	:
	water - soil

	Air
	:
	 %  (Fugacity Model Level I)

	Water
	:
	 %  (Fugacity Model Level I)

	Soil
	:
	 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other

	Year
	:
	1999


	Result
	:
	Amount of adsorption and desorption at pH 8.4 of 2,4-DCP (at
this pH, 2,4-DCP has some anionic characteristics) on
different charged and neutral particles as a percentage of
the starting concentration:
(-) SP-650M: Adsorption (Ads) = 42%, Desorption (Des) = 39%.
(neutral) Phenyl-650M: 
Ads = 60%, Des = 21%.
(+) Dowex 1x8 400: 
Ads = 100%, Des = 0%.
(neutral) DMTA clay: 
Ads = 93%, Des = 7%.
(uncharged) Sand: 
Ads = 0%, Des = 0%.
Natural sediment: 
Ads = 37%, Des = 16%.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- A variety of artificial particles were used as model
sediments. Three were high performance liquid chromatography
exchange resins: Dowex 1x8 400 (size range: 60 µm), SP-650M
(40 µm), Phenyl-650M (40 µm).
Also used were a synthetised dimethylditallow
ammonium-substituted montmorillonite clay (DMTA clay, < 53
µm), acid-washed sand (100-300 µm) and a natural sediment
collected from the ARC study Center in Milton Keynes, UK. 
(< 63 µm, total organic carbon: 1.7%, dry weight: 50 % of
the wet weight).
- test protocol:  0.5 g of the particles was mixed with 1.5
g of acid-washed sand and 20 ml of 2,4-DCP solution (initial
concentration of 1.5 µg/L in chlorinated water), pH 8.4 and
the mixture was continuously shaken for 24h. At times 2, 4,
8 and 24h, 1 mL water samples were taken, counted by a
Packard Scintillation counter. From this, the degree of
adsorption and the equilibration time could be determined.
Desorption was carried out by filtering the particles from
the solution, air drying them overnight, adding 20 mL of
dechlorinated water and shaking as before.

	Test substance
	:
	The experiments were carried out using 14C radiolabelled
2,4-DCP (5.77 x 10E8 Bq/ mmol; Sigma-Aldrich, UK)

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described, gives some information on the
capacities of adsorption and desorption of the partially
ionised 2,4 DCP (pH = 8.4) on several charged and neutral
particles.

	17.01.2002
	(48)

	
	
	

	Type
	:
	adsorption

	Media
	:
	water - soil

	Air
	:
	 %  (Fugacity Model Level I)

	Water
	:
	 %  (Fugacity Model Level I)

	Soil
	:
	 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other

	Year
	:
	1982


	Remark
	:
	Soil adsorption isotherm

	Result
	:
	The equilibrium adsorption data could be described by the
Freundlich adsorption equation:
x/m = K C exp(1/n) (x/m: amount adsorbed)
K = 3.38 (constant)
1/n = 0.67 (constant)

Predicted log Koc = - 0.686 log S + 4.273


  = - 0.686 log 0.46 + 4.273


  = 57.59
S = solubility (g) in 100 g of water
Measured Koc 
= (K/2.684) x 100

  
= 125.97
2,4- DCP adsorption was studied among other phenols and it
was concluded that increasing the degree of chlorination
resulted in increased adsorption, due to decreased water
solubility. Adsorption of 2,4-DCP was greater than predicted
for hydrophobic sorption, presumably due to H-bonding.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	* Soil:
- A Brookston clay loam soil (a typic Argiaquoll, fine
loamy, mixed, mesic) obtained from the Michigan State
University Soils Research Farm was used. Samples were
collected from the top 15 cm of the soil profile, air dried
and ground to pass through an 18-mesh (1mm) screen.
- Organic matter: 5.10 %
- pH = 5.7
- Cation Exchange capacity = 22.22 meq/100g.

* 2,4-DCP adsorption isotherm:
- Batch equilibrations were set up inside an anaerobic
glove-box (90% N2, 10% H2) using a 1/10 soil/solution ratio
and five initial concentrations: 5, 10, 20, 30 and 50 ppm.
Triplicate samples were measured for each initial
concentration.
- Aqueous solutions (100ml) were prepared in 0.0025 M CaCl2
that had been deoxygenated (N2).
- 15 soil samples of each 2.50 g were weighed and introduced
into an anaerobic glove box. Twenty-five ml of solution were
added.

- At the end of the 24-h equilibration period, the samples
were centrifuged at 20000 g for 20 min.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	The source and the purity of the test substance are not
known.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(28)

	
	
	

	Type
	:
	adsorption

	Media
	:
	water - soil

	Air
	:
	 %  (Fugacity Model Level I)

	Water
	:
	 %  (Fugacity Model Level I)

	Soil
	:
	 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other

	Year
	:
	1984


	Method
	:
	Batch experiments were carried out in test tubes.
Whenever possible, the amount of sorbent was chosen to
obtain at least 50 % overall sorption of the compounds.
After the sorbent was introduced, the test tubes were filled
with spiked CaCO3/CO2 water and closed with a stopper,
leaving a
minimum headspace to avoid pH and ion composition changes
due to loss or uptake of CO2.

	Remark
	:
	For the organic-poor sorbents (sorbents 4 and 5) the
measured overall partition coefficients were very small and
Kp values could not be determined with sufficient accuracy.

	Result
	:
	sorbent 1 : Kp = 25 ml/g, Koc = 266 ml/g
sorbent 2 : Kp = 17 ml/g, Koc = 654 ml/g
sorbent 3 : Kp = 6  ml/g, Koc = 715 ml/g
sorbent 4 : Kp = <1 ml/g, Koc = no data
sorbent 5 : Kp = no data, Koc = no data

Average value for Koc = 545 ml/g.

For all sorbents, adsorption increased with decreasing pH
and increasing organic carbon content.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Sorbents tested were :
1 - lake sediment (0.094 g Organic Carbon/g sediment)
2 - river sediment (0.026 g OC/g)
3 - aquifer material (0.0084 g OC/g)
4 - aquifer material (0.0003 g OC/g)
5 - gamma-Al2O3 (< 0.0001 g OC/g)
The ratio of 2,4-DCP concentration in the solid phase to
total 2,4-DCP concentration in the aqueous phase were
determined in batch experiments at 20 °C and at different pH
values (6.5-8.5).
2,4-DCP was purchased from Fluka AG, Buchs, Switzerland or
Chem Service, West Chester, PA, USA.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Soil characteristics are not sufficiently described.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(160)

	
	
	

	Type
	:
	fugacity model level I

	Media
	:
	

	Air
	:
	4.47 %  (Fugacity Model Level I)

	Water
	:
	37.63 %  (Fugacity Model Level I)

	Soil
	:
	56.59 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other: Fugacity Model of MacKay (Level I)

	Year
	:
	2002


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Chemical Properties used:
Data Temperature (°C): 20
Log Kow: 3.23
Water solubility: 4500 g/m3
Henry's Law Constant (Pa.m3/mol): 0.580
Vapour pressure (Pa): 16
Fugacity ratio: 0.587

Amount of chemicals (kg): 1.00E+05
Fugacity Pa:

: 6.69E-07

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(64)


3.3.2
DISTRIBUTION

	
	
	

	Media
	:
	other: industrial effluent

	Method
	:
	other (measurement): concentration at contaminated site

	Year
	:
	1996


	Remark
	:
	The method used to measure concentrations is not mentioned

	Result
	:
	Results of the analysis of a water sample collected from a
cellulose bleaching plant located in Mininco, Chile. 2,4-DCP
Concentrations measured in summer: 0.429 µg/l, in autumn:
0.122 µg/L, in winter: 0.436 µg/L.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	14.06.2002
	(133)

	
	
	

	Media
	:
	other: sediment

	Method
	:
	other (measurement): background concentration

	Year
	:
	1986


	Remark
	:
	The method used to measure concentrations is not mentioned

	Result
	:
	In North Sea sediments, at sediment dump sites near the
Dutch coast, these compounds could not be detected
(detection limit : 0.5 µg/kg)

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	14.06.2002
	(107)

	
	
	

	Media
	:
	other: surface water

	Method
	:
	other (measurement): background concentration

	Year
	:
	1986


	Remark
	:
	The method used to measure concentrations is not mentioned

	Result
	:
	A maximum level of 0.6 µg/L has been reported in European
rivers.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	14.06.2002
	(107)

	
	
	

	Media
	:
	other: surface water

	Method
	:
	other (measurement): concentration at contaminated site

	Year
	:
	1986


	Remark
	:
	Concentrations were measured by gas chromatography

	Result
	:
	Concentrations of substance were measured on samples taken
from seawater in the Gulf of Bothnia at different points.
They ranged from 2 to 123 ng/l.
Concentrations in sediment ranged from < 0.2 to 17 ng/g dry
sediment (11-55 ng/g organic content in the sediment).
2,4-DCP was discharged from a sulphate pulp mill.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	14.06.2002
	(206)


3.4

MODE OF DEGRADATION IN ACTUAL USE

	
	
	

	Memo
	:
	Background


	Remark
	:
	As the substance is used as a chemical intermediate, no
degradation in actual use.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	27.08.2001
	


3.5

BIODEGRADATION

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	predominantly domestic sewage, non-adapted

	Concentration
	:
	100 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	= 0 - IF "0" <> "" "." 
-
  (±) % after 28 day(s)

	Result
	:
	under test conditions no biodegradation observed

	Control substance
	:
	Aniline

	Kinetic
	:
	    - IF "" <> "" "." 
-
  %

	
	
	    - IF "" <> "" "." 
-
  %

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 301 C "Ready Biodegradability: Modified MITI Test (I)"

	Year
	:
	1992

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Sludge concentration : 30 mg/l.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(1) valid without restriction

	
	
	The test was performed according to the OECD Guidelines and
the data were validated by the Japanese competent
authorities.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(4)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	activated sludge, adapted

	Concentration
	:
	200 mg/l related to COD (Chemical Oxygen Demand)

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	= 98 - IF "98" <> "" "." 
-
  (±) % after 120 hour(s)

	Result
	:
	inherently biodegradable

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 302 B "Inherent biodegradability: Modified Zahn-Wellens Test"

	Year
	:
	1976

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	Average rate of biodegradation: 10.8 mg of COD/g/h

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Inoculum : thickened adapted activated sludge at 100 mg/l
(dry weight). 
The concentration of 2,4-DCP was gradually increased so that
after 20 days of adaptation it reaches 200 mg/l COD. The
test substance is the sole carbon source for the
micro-organisms of the inoculum.
The beakers were placed in a dark room with a temperature 20
+/-3°C on magnetic stirrers, oxygen capacity was ca 11 mg of
oxygen/h/L. The pH of the biological medium was 7.2.
Decrease of the test substance evaluated by COD.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed according to the OECD Guidelines
302B, but there was no information concerning the test
substance.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(140)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	activated sludge, adapted

	Concentration
	:
	100 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	= 100 - IF "100" <> "" "." 
-
  (±) % after 5 day(s)

	Result
	:
	inherently biodegradable

	Deg. product
	:
	

	Method
	:
	other: Biodegradation measured as aromatic ring degradation and 

	Year
	:
	1966

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	No standardised Guidelines was used, there was no
information related to the test substance and no use of a
reference substance for the test.

	14.06.2002
	(88)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	other: aerobic micro-organisms in soil

	Contact time
	:
	 

	Degradation
	:
	=  - IF "" <> "" "." 
-
  (±) % after  

	Result
	:
	

	Deg. product
	:
	

	Method
	:
	other: BBA IV, 4-1 (Teil 1); Pflanzenschutzgesetz 

	Year
	:
	1995

	GLP
	:
	

	Test substance
	:
	other TS


	Remark
	:
	This test was carried out twice.
The results mentioned were obtained by immediate closing of
glasses to prevent the test substance volatilization. 
During the first test, glasses were opened, at the
concentration of 1.4 mg/ kg, there was still only 28.8% of
the nominal concentration after 1 hour of exposure. The
discrepancy between the results obtained in closed systems
(DT50 = 4.1 days) and in open systems (70 % loss after 1
hour) has not been completely elucidated by the authors
(maybe a codistillation of toluene and phenol ring of the
2,4-DCP)

	Result
	:
	Primary biodegradation
DT50 = 4.1 days
DT90 = 45.3 days
At 20°C in the dark.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Standard soil of LUFA Speyer used:
pH: 5.8 - 6.3
maximal water capacity: 46.2 - 55.7%
5.1% clay, 13% silt, 82% sand, 2.3% organic carbon
Biomass: 
.day 0: 48 - 51.6 mg C/ 100 g weight dry soil
.end of the test (day 100): 24 - 30.8 mg C / 100 g weight
dry soil
Deionised water is added to the soil, so that water humidity
is 40 % of the maximal water capacity. The humid soil  (100
g weight dry) is then filled in glasses.
-Test substance: mixed with 1 mL of Toluene before the
beginning of the exposure, then added and mixed to the soil
at different concentrations.
-During the test period, glasses are let in the dark at 20
+/- 2°C.
-samples taken at 0, 1, 2, 4, 8, 16, 32, 64, 100 days.

	Test substance
	:
	2,4-DCP Purchased from Merck, Darmstadt, Germany. 
Purity > 98%.

	Reliability
	:
	(3) invalid

	
	
	Test approved by the German authorities, but related to
primary biodegradation.

	14.06.2002
	(154)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	aerobic microorganisms

	Concentration
	:
	50 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	ca. 100 - IF "100" <> "" "." 
-
  (±) % after 9 day(s)

	Result
	:
	other: primary biodegradation in soil

	Deg. product
	:
	

	Method
	:
	other: ultraviolet absorption 

	Year
	:
	1961

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Result in another soil : 100 % primary biodegradation in 5
days

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	50 mg/L of test substance and a 4 g aliquot of freshly
sampled soil were added to 100 mL of a growth medium (pH:
7.2-7.3).

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The study is not reliable for biodegradability assessment in
the environment, since it is related to primary
biodegradation. The test was not performed according to
the standardised Guidelines. Moreover, there was no
information related to the test substance, no use of a
reference substance for the test and the method of dosage of
the test substance is not specific.

	14.06.2002
	(2)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	aerobic microorganisms

	Contact time
	:
	 

	Degradation
	:
	 79 - IF "79" <> "" "." 
-
  (±) % after 14 day(s)

	Result
	:
	

	Deg. product
	:
	

	Method
	:
	other: primary biodegradation 

	Year
	:
	1980

	GLP
	:
	

	Test substance
	:
	other TS


	Remark
	:
	No lag-phase was observed during the test.

	Result
	:
	The result (79%) mentioned is related to the aerobic
degradation in the clayloam soil after incubation of the
test flasks at 0°C in the dark.
Aerobic degradation at 4°C = 82 % after 12 days.

Tests were also carried out with sterile soil (obtained by
autoclaving 3 times at 24-h intervals at 121 °C for 20 min):
At 0°C, there is 1% of loss after 14 days.
At 4°C, there is 0% of loss after 12 days.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Clayloam soil collected from the surface 15 cm of an
uncultivated grassland site in Waterloo County, Ontario.
-25-mL sealed Erlenmeyer flasks containing 10 g of sieved
soil (wet weight) were used throughout the experiment, the
soil contained no added nutrients.
-After extraction of the 2-4,DCP by solubilisation of the
samples in ethanol, the biodegradation was measured by
decrease of UV absorbance.

	Test substance
	:
	2,4-DCP from Aldrich Chem. Co., dissolved in aqueous ethanol
(< 10%)

	Reliability
	:
	(3) invalid

	
	
	The study is not reliable for biodegradability assessment in
the environment, since it is related to primary
biodegradation. The protocol used is well described but is
not performed according to a standardised protocol, the soil
caracteristics are not precisely described, and the test
substance purity is unknown.

	14.06.2002
	(10)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	

	Contact time
	:
	 

	Degradation
	:
	 81 - IF "81" <> "" "." 
-
  (±) % after 40 day(s)

	Result
	:
	

	Deg. product
	:
	

	Method
	:
	other: primary biodegradation 

	Year
	:
	1980

	GLP
	:
	

	Test substance
	:
	other TS


	Remark
	:
	Another test was performed in anaerobic conditions: the
degradation was 62% after 80 days.
The same experiments were carried out with a sterile soil,
the decomposition was 31% after 40 days in aerobic
conditions and 59 % after 80 days in anaerobic conditions.

	Result
	:
	In the non sterile soil, the aerobic biodegradation was 70%
after 7-20 days.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Clayloam soil collected from the surface 15 cm of an
uncultivated grassland site in Waterloo County, Ontario.
-25 mL sealed Erlenmeyer flasks containing 10 g of sieved
soil (wet weight) were used throughout the experiment, the
soil contained no added nutrients.
-A system containing Resazurin solutions (0.11 mg/mL) with
cysteine at a concentration of 3 mg/mL as indicators of
anaerobiosis was used.
-The flasks were incubated at 23°C in the dark.
-After extraction of the 2-4,DCP by solubilisation of the
samples in ethanol (extraction efficiency measured at time 0
was > 80%), the biodegradation was measured by decrease of
UV absorbance.

	Test substance
	:
	2,4-DCP from Aldrich Chem. Co., dissolved in aqueous ethanol
(< 10%)

	Reliability
	:
	(3) invalid

	
	
	The study is not reliable for biodegradability assessment in
the environment, since it is related to primary
biodegradation. The protocol used is well described but is
not performed according to a standardised protocol, the soil
caracteristics are not precisely described, and the test
substance purity is unknown.

	14.06.2002
	(9)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	aerobic microorganisms

	Concentration
	:
	1000 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	= 84 - IF "84" <> "" "." 
-
  (±) % after 14 day(s)

	Result
	:
	

	Deg. product
	:
	

	Method
	:
	other: Primary biodegradation 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	1)The result mentioned is related to the aerobic primary
biodegradation of 2,4-DCP in stream water after incubation
of the test flasks at 0°C in
the dark.
Aerobic degradation at 4°C = 39% in 12 days.
2)The same experiment was carried out with sterile water
(stream water autoclaved at 121°C for 20 min):
Loss after 40 days at 0°C = 35%
Loss after 40 days at 20°C = 60%
3)The test was also carried out with sediments collected at
the same time and the same place, the test substance
concentration was 1 mg/g of sediment:
At 0°C the aerobic primary biodegradation was 45 % after
15-30 days.
At 20°C the aerobic primary biodegradation was 73 % after
15-30 days.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- water sample:
The stream water (pH 7.1) used was collected in a stream of
the Ontario State from a depth of 0.5 m above the
sediment-water interface and stored at 0°C.
- test protocol:
1-mL amount of the test solution was added aseptically to 9
mL of stream water. The flasks were sealed with serum caps
and incubated on shakers at 120 rpm at 0 and 20 °C. There
were three replicates.

	Test substance
	:
	2,4-DCP from Aldrich Chem. Co., dissolved in aqueous ethanol
(<10%).

	Reliability
	:
	(3) invalid

	
	
	Aerobic primary biodegradation was determined, the test was
not performed according to a standardised protocol and the
substance purity was not checked.

	14.06.2002
	(10)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	aerobic microorganisms

	Deg. product
	:
	

	Method
	:
	other: primary biodegradation 

	Year
	:
	1984

	GLP
	:
	

	Test substance
	:
	other TS


	Result
	:
	In the first experiment, 2,4-DCP disappeared from the water
after 8 days (low dose) and 23 days (high dose).

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The fate of the substance added to North Sea coastal
plankton communities enclosed in large plastic bags was
studied in 3 experiments of 4 to 6 weeks duration. 2,4-DCP
was added at initial concentration of 0.1 and 1 mg/L (in the
third experiment, the low dose was 0.3 mg/L). 
In the first experiment, 2,4-DCP was added on day 5, in the
second one, it xwas added on day 3, in the third one, it was
added on day 2.
During the experiments, the development of the
phytoplankton, zooplankton and bacteria was measured, as was
a set of physicochemicals parameters including nutrients,
pH, light, temperature and concentrations of 2,4-DCP in
water and sediments.

	Test substance
	:
	2,4-DCP Purified by recrystallisation prior to use.

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to standardised
Guidelines, pH values during the exposure period were
measured but no figures are given.  No secure conclusion
related to the system of degradation could be identified
(probably a combination of biodegradation, photodegradation
and chemical degradation).

	14.06.2002
	(110)

	
	
	

	Type
	:
	anaerobic

	Inoculum
	:
	anaerobic sludge

	Concentration
	:
	15 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	ca. 90 - IF "90" <> "" "." 
-
  (±) % after 21 day(s)

	Result
	:
	other

	Kinetic of testsubst.
	:
	7 day(s) ca. 40 - IF "40" <> "" "." 
-
  %

	
	
	14 day(s) ca. 70 - IF "70" <> "" "." 
-
  %

	
	
	28 day(s) ca. 100 - IF "100" <> "" "." 
-
  %

	
	
	    - IF "" <> "" "." 
-
  %

	
	
	    - IF "" <> "" "." 
-
  %

	Deg. product
	:
	

	Method
	:
	other: primary biodegradation 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Primary biodegradation: removal of ortho -Cl to give 
4-chlorophenol.

	Result
	:
	*Results above were obtained with a non-adapted inoculum.
Reductive dechlorination of the Cl group ortho to phenolic
OH was observed for 2,4-DCP. It was dechlorinated to
4-chlorophenol.
In the same experimental conditions, 4-chlorophenol required
ca. 4 weeks before significant degradation occured. The
initial decrease in concentration is probably due to loss of
extractability resulting from adsorption to sludge
particles. 

*Results obtained with 2,4-DCP with anaerobic sludge
acclimated to 2-chlorophenol (test substance concentration
in serum bottles: 20 mg/L): 50 % biodegradation after 8
days, 75 % after 15 days and 95 % after 30 days.
*Results obtained with 2,4-DCP with anaerobic sludge
acclimated to 4-chlorophenol (test substance concentration
in serum bottles: 20 mg/L): 50 % biodegradation after 20
days, 75 % after 34 days and 100 % after 42 days.

*14C-labeled 4-chlorophenol and 2,4-DCP were added to the
acclimated sludges and monitored for 14CH4 production. 14CH4
was detected in the headspace within 1 to 3 days. At the
ends of the incubations, total 14CH4, 14CO2 and
aqueous-phase 14C radioactivity was determined. In each
case, > 90 % of the total added radioactivity was recovered
as 14CH4 and 14 CO2. Based on the amount of 14CH4 and 14 CO2
recovered, it was clear that cleavage of the ring and
subsequent mineralization had occurred.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Inoculum non-adapted:
Municipal sewage sludge was collected fresh from primary
anaerobic digestors in 2- to 4-L aspirator bottles, which
were tightly capped. After transport to the laboratory, the
headspace was flushed with a 70% N2- 30% CO2 gas mixture.
The bottles were tightly capped and placed in an incubator
at 37 °C.
-Test procedure: 
Diethyl ether solutions of the test substance were added to
the serum bottles, and the ether was removed by evaporation.
After transfer of the fresh sludge into the bottles, they
were flushed for an additional 2 to 3 min, sealed with butyl
rupper septa, and capped with aluminium crimp seals. 
The tests were conducted in triplicate. Separate bottles
were autoclaved for 30 min on 2 successive days to serve as
sterile controls. All bottles were incubated without shaking
at 37°C for 6 weeks. 2-mL samples were withdrawn by syringe
after 0, 1, 2, 3, 4, and 6 weeks.
-Sample analysis:
Samples were prepared for analysis by adding 1 mL of
acetonitrile to the 2 mL, mixing with a vortex mixer, and
filtering through 0.45-µm pore filters.
The test substance concentrations were monitored by high
pressure liquid chromatography. The detection wavelength
corresponded to the absorbance maximum of the test
substance.

	Test substance
	:
	2,4-DCP from Aldrich Chem. Co. product

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described. The results cannot be used for a hazard
assessment as they are related to the primary
biodegradation. This test is very far from OECD protocols
but gives information on the substance behaviour towards
biodegradation.

	14.06.2002
	(29)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	other fungi

	Concentration
	:
	178 g/l related to Test substance

	
	
	  related to 

	Contact time
	:
	17 day(s)

	Degradation
	:
	= 17 - IF "17" <> "" "." 
-
  (±) % after 17 day(s)

	Result
	:
	other: mineralization

	Deg. product
	:
	

	Method
	:
	other: mineralization measurement on a biomass basis 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	After 17 days, P. involutus mineralized 0.8 +/- 0.2 mg of
2,4-DCP/g fresh weight.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Fungal isolates were maintained on agar plates with a media
adjusted to pH 5.5 and then transferred into bottle sealed. 
After 4 days of incubation at 200°C, 100 µL of 14C-labelled
2,4-DCP were added. Bottles were re-sealed and incubated at
20°C. During the experiment and at the end, aliquot
radioactivity was counting with a Fluor liquid scintillation
fluid.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to the standardised
guidelines. There is no data concerning the test substance.

	14.06.2002
	(121)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	aerobic microorganisms

	Concentration
	:
	200 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	ca. 95 - IF "95" <> "" "." 
-
  (±) % after 10 day(s)

	Result
	:
	other: primary biodegradation

	Deg. product
	:
	

	Method
	:
	other: test of dissimilation 

	Year
	:
	1964

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	After 3h, 2,4 DCP was degraded by 30%.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Inoculum : adapted bacteria isolated from garden soil,
compost, river mud and sediment of a petroleum waste lagoon.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The study is not reliable for biodegradability assessment in
the environment, as the test was not performed according
standardised Guidelines. Moreover, there were no information
related to the test substance and no use of a reference
substance for the test.

	14.06.2002
	(190)

	
	
	

	Type
	:
	anaerobic

	Inoculum
	:
	other: anaerobic propionate enrichment culture

	Concentration
	:
	10 mg/l related to Test substance

	
	
	  related to 

	Deg. product
	:
	

	Method
	:
	other: primary biodegradation 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	The initial concentration of 2,4-DCP used was 10 mg/L, the
residual concentration of 2,4-DCP was found to be 1.7 mg/L.
The 4-CP was found as a intermediate from anaerobic 2,4-DCP
degradation.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Serum bottles with propionate enrichment culture (150 mL
bottle with 50 mL of culture) were maintained at 35 °C by
feeding 50 mL of propionic acid daily and measuring the gas
production. The test with 2,4-DCP was conducted in
triplicate serum bottles. 
Samples were taken immediately after spiking to determine
the initial concentrations of the toxicant in the system.
Samples were collected at selected intervals and were then
analysed using a HPLC.
The detection wavelength used was 290 nm.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The study is not reliable for biodegradability assessment in
the environment, as the test was not performed with a
conventional inoculum and according to the standardised
Guidelines. There was no information related to the test
substance.

	14.06.2002
	(137)


3.6

BOD5, COD OR BOD5/COD RATIO

3.7

BIOACCUMULATION

	
	
	

	Species
	:
	Cyprinus carpio (Fish, fresh water)

	Exposure period
	:
	56 day(s) at 25 °C

	Concentration
	:
	.03 mg/l

	BCF
	:
	= 7.1 - IF "7.1" <> "" "." 
-
 69

	Elimination
	:
	yes

	Method
	:
	OECD Guide-line 305 C "Bioaccumulation: Test for the Degree of Bioconcentration in Fish"

	Year
	:
	1992

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	At 0.003 mg/l, BCF = 13 to 55.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Test fish:
Cyprinus Carpio from Sugishama fish farm (Kumamoto, Japan).
Fish were reared in an acclimation tank in a flow through
system at temperature of 25 +/- 2 °C for about 28 days.
During the period, abnormal fishes were removed. Then the
fishes were exposed to the test substance in a flow through
system for about one month. At the initiation of exposure
weight was about 30 g, the length was about 10 cm and the
lipid content was 5.4 % (average).
Test conditions:
-flow through system
-glass tank of 100 L
-flow rate of test water: 200-800 mL/min
-temperature of test water: 25 +/- 2°C
-pH of test water: 7+/-1
-concentration of the dissolved oxygen in the test tank: 6-8
mg/L
-number of fish at the initiation of exposure: 15-20 fish /
level 
-exposure period: 8 weeks
-test substance concentrations were measured
-the test water was analysed twice a week and some test
fishes were analysed every 2 weeks

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(1) valid without restriction

	
	
	The test was performed according to the standardised OECD
Guidelines 305C and the data were validated by the Japanese
Competent Authorities.

	Flag
	:
	Critical study for SIDS endpoint

	04.07.2002
	(4)

	
	
	

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	5 hour(s) at  °C

	Concentration
	:
	.5 mg/l

	BCF
	:
	= 40 - IF "40" <> "" "." 
-
 

	Elimination
	:
	no data

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	BCF= 40 was found at pH 6. Similar experiments were also
carried out at pH 8: BCF = 33, and at pH 10: BCF = 2.4.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Tap water was passed through a filter, aerated for 30 min
and adjusted to the right pH with 1 M NaOH or 1 M HCl
solution.
The proper amount of 2,4-DCP was added to each pH-water.
20 goldfish having a body weight of 2.2 +/- 0.2 g were
placed in each 50 L of tap water at 20-21°C.
The suitable numbers of surviving fish in each group were
taken out from the media at 1, 2.5, 5h exposure, killed by
electrocution, weighted, after removing water with filter
paper, and then pooled in whole bodies. The pooled specimens
were subjected to the determination of 2,4-DCP by gas
chromatography. The variation of pH (6, 8 or 10) in the
media was within +/- 0.2 during 5 h exposure.

	Test substance
	:
	2,4-DCP obtained from Tokyo Chemical Industry Co. Ltd,
confirmed to be about 100 % by chromatography after
monochloracethylation.

	Reliability
	:
	(3) invalid

	
	
	The test substance and dissolved oxygen concentration are
not measured during the exposure period. The exposure period
is too short.

	14.06.2002
	(98)

	
	
	

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	12 hour(s) at 20 °C

	Concentration
	:
	2 mg/l

	BCF
	:
	ca. 30 - IF "30" <> "" "." 
-
 

	Elimination
	:
	no data

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-protocol:
30 goldfish (average body weight: 2 g) were placed in 60 L
of  water containing 2,4-DCP at a concentration of 2 mg/L.
At selected times during the exposure (0.5 to 12h), 5 fish
were removed and subjected to the determination of 2,4-DCP
accumulated.
-measurement:
2,4-DCP concentrations accumulated in fish were determined
colorimetrically by using the 4-aminoantipyrine method
combined with chloroform extraction after distillation. 
The absorbance was determined at 470nm.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	There is no information concerning the test substance used,
moreover test substance and dissolved oxygen concentrations
are not measured during the exposure period. The exposure
period is too short.

	14.06.2002
	(102)

	
	
	

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	25 hour(s) at 20 °C

	Concentration
	:
	7.8 mg/l

	BCF
	:
	= 34 - IF "34" <> "" "." 
-
 

	Elimination
	:
	

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-protocol:
10 goldfish (average body weight: 2 g) were placed in each
10 L of water containing each 2,4-DCP in several
concentrations.
The water was kept at 20°C and renewed at 8-h intervals,
throughout the experiment. The mortality of fish was
observed, and the dead fish during the test were taken out
from media and assayed for 2,4-DCP contents.
-measurement:
2,4-DCP concentrations accumulated in fish were determined
colorimetrically by using the 4-aminoantipyrine method
combined with chloroform extraction after distillation. 
The absorbance was determined at 470nm.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	There is no information concerning the test substance used,
moreover test substance and dissolved oxygen concentrations
are not measured during the exposure period. The exposure
period is too short.

	14.06.2002
	(102)


3.8

ADDITIONAL REMARKS

	
	
	


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	20.08.2001
	


4.1

ACUTE/PROLONGED TOXICITY TO FISH

	
	
	

	Type
	:
	other: no data

	Species
	:
	Salmo trutta (Fish, fresh water, marine)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 1.7 - IF "1.7" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The average weight of the fish was 4.5 g. Fish were placed
in 10L aquaria at +5°C, 5 specimen into each and the
aquarium was filled with 5L test solution.

	Test substance
	:
	2,4-DCP from Fluka AG.
Purified at 97% from the commercial product. The purity was
controlled by IR-, NMR- and mass spectroscopy. For the
experiment, the chemical was dissolved in absolute ethanol
which was applied max. 1ml/10L H2O.

	Reliability
	:
	(2) valid with restrictions

	
	
	Origin and purity of the substance known. No indication
about analytical monitoring, neither on dilution water, O2
and pH conditions.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2002
	(72)

	
	
	

	Type
	:
	semistatic

	Species
	:
	other: Solea solea

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 5.13 - IF "5.13" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 203 "Fish, Acute Toxicity Test"

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Test fish:
Sole were directly collected from the turbine filters of the
National Power sub-station, West Thurrock, Essex into
nylon-mesh bags. 
They were transferred to a continuously recirculating 1000 L
aquarium system containing 2.2 ± 0.05 % NaCl maintained at 6
°C in a constant temperature room.
They were maintained in the stock accommodation system at
the appropriate physicochemical parameters for a minimum
duration of 1 week prior to inclusion in the toxicity
testing procedures.

Test conditions:
Test were conducted using an all-glass semi-static system
It consisted of 6, 30 L glass tanks in which one control and
five experimental exposure concentrations were used.
Tests were conducted as combined duplicates. Into each tank
20L of aqueous medium was added and 12 fish were introduced.
Range of weight: 45+/-2.5g.
The loading rate is 27 g fish /l instead of 1 g fish / l as
recommended in the OECD Guidelines.
- Dilution water source: no data
- Dilution water chemistry: 
Throughout the tests the tanks were continuously aerated (O2
concentrations are close to the saturation).
Test were conducted at 2.2 % NaCl.
A photoperiodic light regime of 12D:12L was used.
T°: 6°C
pH: 8+/-0.1
- Stock solution was prepared at a concentration of 1000
mg/L by dissolution of 2,4-DCP in 1 M NaOH with adjustment
of the pH to 8.0 ± 0.1 by dropwise addition of 1M HCl.
Routine monitoring (every 12h) was performed of the aqueous
medium to ensure constancy in the exposure concentration by
using HPLC. Aqueous concentrations were maintained to within
80% of the nominal value.
The percent mortality at each concentration increment was
recorded for each 24h period. No mortality was ever
experienced in the control vessels.

	Test substance
	:
	2,4-DCP
98-99 % pure from The Aldrich Chemical co.

	Reliability
	:
	(2) valid with restrictions

	
	
	Fish species used in this test are not listed in the OECD
recommended species. The fish loading rate is not in
accordance with OECD Guidelines specifications.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(180)

	
	
	

	Type
	:
	semistatic

	Species
	:
	other: Platichtys flesus

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 5.99 - IF "5.99" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 203 "Fish, Acute Toxicity Test"

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Another study was conducted in the same conditions, the
result obtained was: LC50 = 6.83 mg/L.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	* Test fish:
Flounder were collected from the cooling water intake of The
London Underground Station, Fulham, London, SW10.
They were transferred to a continuously recirculating 1000 L
aquarium system containing 0.5 ± 0.05 % NaCl maintained at
6°C in a constant temperature room.
They were maintained in the stock accommodation system at
the appropriate physicochemical parameters for a minimum
duration of 1 week prior to inclusion in the toxicity
testing procedures.

* Test conditions:
Test were conducted using an all - glass semi - static
system
It consisted of 6, 30 L glass tanks in which one control
tank and five experimental exposure concentrations were
used.
Tests were conducted as combined duplicates. Into each tank
20L of aqueous medium was added and 12 fish were introduced.
Range of weight: 56+/-2.5g.
The loading rate is 33.6 g fish/l instead of 1 g fish/l as
recommended in the OECD Guidelines.
- Dilution water source: no data
- Dilution water chemistry: 
Throughout the tests the tanks were continuously aerated (O2
levels are close to the saturation at 6°C).
Tests were conducted at 0.5% NaCl.
A photoperiodic light regime of 12D:12L was used.
T°: 6°C
pH: 8+/-0.1
- Stock solution was prepared at a concentration of 1000
mg/L by dissolution of 2,4-DCP in 1 M NaOH with adjustment
of the pH to 8.0 ± 0.1 by dropwise addition of 1M HCl.
Routine monitoring (every 12h) was performed of the aqueous
medium to ensure constancy in the exposure concentration by
using HPLC. Aqueous concentrations were maintained to within
80 % of the nominal value.
The percent mortality at each concentration increment was
recorded for each 24h period. No mortality was ever
experienced in the control vessels.

	Test substance
	:
	2,4-DCP
98-99 % pure from Aldrich Chemical co.

	Reliability
	:
	(2) valid with restrictions

	
	
	Fish species used in this test are not listed in the OECD
recommended species. The fish loading rate is not in
accordance with the OECD Guidelines specification.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(180)

	
	
	

	Type
	:
	flow through

	Species
	:
	Pimephales promelas (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 7.75 - IF "7.75" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 203 "Fish, Acute Toxicity Test"

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	other TS


	Remark
	:
	Individual lengths and weights of the test fish were not
recorded, however, the measured mean weight was 0.029 g.

	Result
	:
	Confidence limits 7.47-8.05 mg/l

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	* Test fish:
Age of test organisms: 30 days
Length: no data
Mean weight: 0.029 g
Loading rate: 0.0005 g fish / l
Pretreatment: no

* Test conditions:
- Flow-through: flow 10.3 l/day
- Dilution water source: no data
- Dilution water chemistry:
Dissolved oxygen 7.9 (+/- 0.07) mg/l
Hardness 45.2 (+/- 1.15) mg/l CaCO3
pH 7.38
Photoperiod: no data (16L/8D during the rearing period)
- Stock and test solution preparation: no data
- Flow-through rate 10.3 l/day
- All test exposure chambers were sampled at approximately
mid-depth at 0 and 96 hr and one of each duplicate exposure
chamber at 24, 48 and 72 hr. 
- Vehicle/solvent and concentration: none
- Exposure vessel: Tank volume 41 L
- Test in duplicate, number of fish per replicate: no data
- Test Temperature range: 25.4 (+/- 0.32) °C
Chemical analysis: UV spectroscopy

LC50 is based on measured concentrations. No further
elements.

	Test substance
	:
	2,4-DCP
Chemical source: Eastman-Kodak Co. Purity 84%-99%, not
measured.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed according to OECD Guidelines, the
chemical source is known but its purity was not determined.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(66)

	
	
	

	Type
	:
	flow through

	Species
	:
	Pimephales promelas (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 8.2 - IF "8.2" <> "" "." 
-
 8.3 

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other: US EPA, committee on methods for toxicity tests with aquatic organisms (1975) 

	Year
	:
	1981

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	LC50 48h, static test : 8.4 mg/l 
LC50 192h, flowthrough test : 6.5 mg/l

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Test fish: 
Laboratory-reared fathead minnows 30 to 35 days old were
used. Fishes were reared in a system similar to the exposure
systems, with similar diluent water at 25 +/- 2°C. Fishes
were not fed during the 8-day exposure period. 
50 fish were randomly assigned in tanks (all glass aquaria
41 l) in the flow-through test. 20 fish were used in each
exposure chamber in the static test. 

Test conditions:
Flow-trough test with two 2-L/cycle proportional diluters,
each with a dilution factor of 0.6. Five test concentrations
and a control, all duplicated, were used, that is 12
exposure tanks. Diluters were cycled at a rate sufficient to
obtain a renewal of 10 tank volumes/day.  
Constant 16h photoperiod at 48 lumens at the water surface.
Dilution water was Lake Superior filtered water.
Water temperature: 25 +/- 2°C monitored. 
Hardness from 43.3 to 48.5 mg/l as CaCO3. 
Dissolved oxygen concentrations of 6.2 to 8.2 mg/l.
Substance concentration was analysed daily by using the
automated 3-methyl-2-benzothiaolone hydrazone method
(colorimetric reaction).
The estimated median LC50 were obtained by using the
computerized Trimmered Spearman Karber method (Hamilton et
al. Environ. Sci. Technol. 7, 714, 1977)

	Test substance
	:
	2,4-DCP
Origin not specified. However, as substance concentration
was controlled, the result obtained can be taken into
account if it is consistent with other data available.

	Reliability
	:
	(2) valid with restrictions

	
	
	Lack of knowledge of the substance origin and purity
(however the test substance concentrations were controlled
during the test), no GLP, but test performed according to
the EPA Guidelines.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(139)

	
	
	

	Type
	:
	semistatic

	Species
	:
	Oryzias latipes (Fish, fresh water)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 8.6 - IF "8.6" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other: Japanese Industrial Standard : JIS K 0102-1986-71 

	Year
	:
	1992

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Test fishes:
Oryzias Latipes from Nakashima fish farm (Kunamoto, Japan),
fish size not described, loading 10 fish / 4 L. Fishes were
reared in an acclimatization tank in a flow through system
at temperature of 25 +/- 2°C for about 28 days.

Test conditions:
- semi-static test (renewal of test water at every 8-16
hours)
- dilution water: underground water pumped up from the
ground of Kurume Research laboratories. Quality of dilution
water was in compliance with the ordinance of the ministry
of Health and Welfare (31/08/1978) and water quality
criteria for fisheries (Shandonhozin Nihon Suisansigen
Hogokyokai (03/1983)
- test solutions: preparation not described
- no information on tested concentrations
- test tank: round glass vessel (4L)
- 10 fishes/ concentration
- no information about oxygen content, pH during testing
- Photoperiod: no data
- test temperature: 25 +/- 2°C
- calculation of LC50 48h by Doudoroff or probit method.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Data approved by the Japanese Competent Authorities, but the
exposure period was only 48 hours, so the results cannot be
used for an hazard assessment.

	14.06.2002
	(4)

	
	
	

	Type
	:
	flow through

	Species
	:
	Pimephales promelas (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 11.6 - IF "11.6" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other: according to the publication of Broderius et al. (1985) Aquat. Toxicol.  6,  pp. 307-322. 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Test fishes: 
26- to 34-d old laboratory cultured juvenile fathead
minnows.

Test conditions:
Exposures were conducted at 25°C in continuous flow-through
systems with four or five toxicant concentrations and a
control in duplicate.
Toxicant concentrations in the test chambers were
continuously renewed and measured daily by HPLC and GLC.
Dilution water taken from Lake superior:
Hardness: 45 mg/L CaCO3
Alkalinity: 42 mg/L CaCO3
pH: 7.8
Photoperiod: no data
- Method of calculating mean measured concentrations:
trimmed Spearman-Karber method

	Test substance
	:
	2,4-DCP
Test substance was purchased from chemical supplier. Purity
> 95%. It was not repurified prior to use.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test substance purity was not controlled but toxicant
concentrations were measured daily.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(36)

	
	
	

	Type
	:
	flow through

	Species
	:
	Oncorhynchus mykiss (Fish, fresh water)

	Exposure period
	:
	1 hour(s)

	Unit
	:
	mg/l

	LOEC
	:
	= .03 - IF ".03" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	Responses by the fish were followed continuously by
observing ventilation rates, swimming patterns, and general
activity using the low-voltage electric fields generated by
the fishes' activity.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Darkened flow-through system
-Conductivity: 400-600 micro-S
-T°: 3-6°C
-Dissolved oxygen: 90-100% saturation
-Turbidity: 3-15 NTU
-Total ammonia: 0.2-0.5 mg/L
-pH: 7-8

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to a standardised
method, no information concerning the test substance purity
were given. The test period was too short.

	14.06.2002
	(96)

	
	
	

	Type
	:
	static

	Species
	:
	Lepomis macrochirus (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 2 - IF "2" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other: consistent with Directive 84:449/CEE, C1 

	Year
	:
	1981

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	LC50 24h = 4.7 mg/l
LC50 96h = 2 mg/l
95 % confidence interval = 1.6 - 2.6 mg/l

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Wet weight of test fish: 0.32 - 1.2 g
Test in capped jars (15 l) to prevent evaporation, with 10
fish per jar and concentration
Water: total hardness: 32-48 mg/l CaCO3, pH 7.9-6.5,
dissolved oxygen concentration measurements: from 9.7 mg/l
at time zero to 0.3 mg/l after 96 hour exposure (test not
valid, oxygen concentration should have been maintained
throughout the test > 60 % saturation = 5.8 mg/l). So the
fish suffered with lack of oxygen and the LC50 perhaps
reflect impairment due to this lack.
Temperature: 21 to 23 °C
Photoperiod: no data
Test solution preparation according to solubility: as found
soluble, the substance test concentrations were prepared by
dilution of a stock solution in water.
The results are based on the nominal concentrations.

	Test substance
	:
	2,4-DCP
Substance of the purest grade available (>= 80 %).

	Reliability
	:
	(3) invalid

	
	
	The high lack of oxygen at the end of the test invalidates
the LC50 96h value.

	14.06.2002
	(38)

	
	
	

	Type
	:
	static

	Species
	:
	Brachydanio rerio (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	= 3 - IF "3" <> "" "." 
-
  

	LC50
	:
	= 3.9 - IF "3.9" <> "" "." 
-
  

	LC100
	:
	= 5 - IF "5" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	pH in assay : 7.5

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	There is no sufficient information about test substance, the
method used, no measurement of test substance concentrations
during the exposure period and the frequency of observation
is not mentioned.

	14.06.2002
	(201)

	
	
	

	Type
	:
	static

	Species
	:
	Leuciscus idus (Fish, fresh water)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	= 1 - IF "1" <> "" "." 
-
  

	LC50
	:
	= 5 - IF "5" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	LC50 determined at pH 7.5.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Test substance purity is not controlled.
There is not enough information about the method used as the
analytical monitoring of the test substance during the
exposure period and the control used are not mentioned.

	14.06.2002
	(94)

	
	
	

	Type
	:
	semistatic

	Species
	:
	Poecilia reticulata (Fish, fresh water)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 5.9 - IF "5.9" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	LC50 determined at pH 7.8.
LC50 at pH 7.3 = 4.2 mg/l.
LC50 at pH 6.1 = 3.3 mg/l.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Test substance purity is not determined, its concentrations
are not measured during the exposure period. 
There is no control, no test design.

	14.06.2002
	(104)

	
	
	

	Type
	:
	flow through

	Species
	:
	Pimephales promelas (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 6.7 - IF "6.7" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	OECD Guide-line 203 "Fish, Acute Toxicity Test"

	Year
	:
	1991

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Data were obtained from the Center for Lake Superior Envir.
Studies, Vol. 1-5

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Data are only cited. Test was performed according to a
standardized method but no information concerning the
substance purity were given.

	14.06.2002
	(43)

	
	
	

	Type
	:
	static

	Species
	:
	Lebistes reticulatus (Fish, fresh water)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 6.8 - IF "6.8" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other: consistent with directive 84/449/CEE, C1 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Guppies were nursed in the laboratory in 20-liter tanks
filled with tapped water (resistivity 3000 ohm/cm, hardness
18°H). The light was given 12h/day. The temperature was set
between 20 and 22°C. The fish were fed commercially
available goldfish food.
Male guppies used for testing were aged 2-3 months.
For each concentration tested 2 batches of 5 fish were used.
Each batch was set into a 3 l flask containing 2 l of
solution. Each test was duplicated. The dissolved oxygen
level was checked at the beginning and at the end of each
test. It was always over 90 %. Survivors were counted after
24 h. The pH was 7.7 +/- 0.1.

	Test substance
	:
	2,4-DCP
Chemical source is not mentioned. The substance is of
reagent grade.

	Reliability
	:
	(3) invalid

	
	
	The test is consistent with an European method, but there is
no GLP and no information about the control used. Moreover
the test period is only 24h, so the results cannot be used
for an hazard assessment.

	14.06.2002
	(15)

	
	
	

	Type
	:
	semistatic

	Species
	:
	Poecilia reticulata (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 7.6 - IF "7.6" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Assay performed at pH 8. 
LC50 at pH 7 = 5.5 mg/l. 
LC50 at pH 6 = 3.5 mg/l.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Guppies weighting 80-100 mg were selected. They were reared
and test conducted at 26 +/- 1°C. A semi-static system, in
which 4/5 of the toxicant solution was replaced at 12-hr
intervals.
Photoperiod: no data

	Test substance
	:
	2,4-DCP
Obtained from Fluka AG. The stock solutions were prepared by
dissolving the test substance in an equivalent amount of 1 N
NaOH and adjusting pH after dilution.

	Reliability
	:
	(3) invalid

	
	
	Test procedure is not sufficiently described and the test
substance purity is not controlled prior to use. There is no
indication on substance concentration measurements during
the test.

	14.06.2002
	(157)

	
	
	

	Type
	:
	static

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	5 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 7.76 - IF "7.76" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Tap water was passed through an activated charcoal filter,
aerated for 30 min and adjusted to pH7 with 1 M HCl or 1 M
NaOH solution. 
The goldfish used in this experiment was purchased from a
fish farm and reared for 10 days. After 1 day starvation, 30
goldfish having a body weight of 1 +/- 0.1 g were placed in
each 50 L of media containing the test substance in several
concentrations and exposed for 5 h at 27-28°C.
The variation of the pH was within +/- 0.1 during 5 h
exposure.
Photoperiod: no data

	Test substance
	:
	2,4-DCP
Obtained from Tokyo Chemical Industry Co. Ltd, Tokyo, Japan.
The purity of the test substance was confirmed to be about
100% by gas chromatography after monochloroacethylation.

	Reliability
	:
	(3) invalid

	
	
	This test is consistent with the Guidelines OECD 203 but
there is no analytical monitoring. Moreover, this study is
not reliable for an hazard assessment because the test
period is too short.

	14.06.2002
	(100)

	
	
	

	Type
	:
	static

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	25 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 7.8 - IF "7.8" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The test substance purity was not checked. The method is not
sufficiently described as there is no information concerning
the conditions of holding fishes and there is no measurement
of test substance concentrations during the exposure period.
Moreover, the test period is 25 h, so the results cannot be
used for an hazard assessment.

	14.06.2002
	(101)

	
	
	

	Type
	:
	static

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	3 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 8 - IF "8" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	pH: 7
T°: 27-28°C
Photoperiod: no data
Fishes reared for 10 days, starvation of 1 day

	Test substance
	:
	2,4-DCP
Obtained from Tokyo Chemical Industry Co. Ltd.
The purity of 2,4-DCP was confirmed to be about 100% by gas
chromatography after monochloroacetylation.

	Reliability
	:
	(3) invalid

	
	
	Test substance concentrations during the exposure are not
measured. There is no control, no test design. The test
period was too short.

	14.06.2002
	(99)

	
	
	

	Type
	:
	

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	4 day(s)

	Unit
	:
	mg/l

	LC50
	:
	= .39 - IF ".39" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	LC50 on embryo stage only : 1.76 mg/l. 
Results at 200 mg/l CaCO3 : 
LC50 on embryo stage = 1.24 mg/l. 
LC50 on embryo + larval stages = 0.26 mg/l.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Results obtained on embryo + larval stages, at a water 
hardness 50 mg/l CaCO3.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Primary publication not available.

	14.06.2002
	(18)

	
	
	

	Type
	:
	

	Species
	:
	Ictalurus punctatus (Fish, fresh water)

	Exposure period
	:
	4 day(s)

	Unit
	:
	mg/l

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	LC50 on embryo stage only : 1.85 mg/l. 
Results at 200 mg/l CaCO3 : 
LC50 on embryo stage = 1.70 mg/l. 
LC50 on embryo + larval stages = 1.07 mg/l.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Results obtained on embryo + larval stages, at a water 
hardness 50 mg/l CaCO3.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Primary publication not available.

	14.06.2002
	(18)

	
	
	

	Type
	:
	

	Species
	:
	Salmo gairdneri (Fish, estuary, fresh water)

	Exposure period
	:
	4 day(s)

	Unit
	:
	mg/l

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	LC50 on embryo stage only : 0.08 mg/l. 
Results at 200 mg/l CaCO3 : 
LC50 on embryo stage = 0.07 mg/l. 
LC50 on embryo + larval stages = 0.07 mg/l.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Results obtained on embryo + larval stages, at a water 
hardness 50 mg/l CaCO3.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Primary publication not available.

	14.06.2002
	(18)

	
	
	

	Type
	:
	

	Species
	:
	

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 6.05 - IF "6.05" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The fish species is not known

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Value taken from a published but not available EPA report
and consistent with other relevant results. However, the
fish species is not known and no information are available
on the test conditions.

	14.06.2002
	(42)

	
	
	

	Type
	:
	semistatic

	Species
	:
	Oryzias latipes (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 6.3 - IF "6.3" <> "" "." 
-
  

	Method
	:
	

	Year
	:
	1988

	GLP
	:
	

	Test substance
	:
	


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Japanese language. Only the summary was in English.

	18.06.2002
	(174)


4.2

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	EC0
	:
	= .7 - IF ".7" <> "" "." 
-
  

	EC50
	:
	= 1.4 - IF "1.4" <> "" "." 
-
  

	EC100
	:
	= 3.6 - IF "3.6" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other: DIN 38412 Part II 

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	EC0 24h = 1 mg/l
EC50 24h = 2.5 mg/l
EC100 24h = 5.1 mg/l

	Result
	:
	considered valid as fewer than 10% of the animals in the
control solutions were unable to swim, as the pH was not
below 7 and the oxygen value was not below 4 mg/L.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Daphnids: 6-24h old from culture of Bringmann and Kuhn.
No feed was given during the test period.
Dilution water: Acid capacity: 0.8mmol/L; Total hardness:
2.4 mmol/L; pH: 8+/-0.2
Photoperiod: no data
Two parallel preparations for each concentration step.
20 animals per concentration step.
At the end of tests (24h, 48h): measures of pH and oxygen
content.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	This study was carried out in accordance with the DIN 38412,
Part II but the purity of the test substance was not
determined and test substance concentrations are not
measured during the exposure period.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(108)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .46 - IF ".46" <> "" "." 
-
  

	EC50
	:
	= 2.6 - IF "2.6" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other: EPA (1975): Methods for acute Toxicity Tests with Fish, Macroinvertebrates and Amphibians 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	EC50 (48 h) = 2.6 mg/L (95 percent confidence interval is
1.7-3.7)
EC50 (24 h) > 10 mg/L

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Daphnia magna <= 24 hours old, laboratory stock culture

Culture water: deionised reconstituted well water having a
hardness of 72 +/- 6 mg/l as CaCO3 and a pH of 7.0 +/- 0.2,
then reconstituted test water according to USEPA method
(hardness 173 +/- 13 mg/l as CaCO3 and pH 8.0 +/- 0.2). 

Dilution water used in these tests was of the same quality
as previously described for water used to culture these
animals.
Method used for test solutions preparation not indicated
(either dissolution in test water from stock solutions, or
use of a co-solvent, or direct addition)

Measurement of water characteristics during the 48h
exposure:
Oxygen: 6.5 to 9.1 mg/l,
Temperature 22 ± 1 °C, 
pH 6.7-9.4.
Photoperiod: no data
Test vessels were covered with plastic wrap secured with an
elastic band.
15 daphnia were tested per concentration

	Test substance
	:
	2,4-DCP
The chemical tested was purchased from a commercial chemical
supplier and had a minimum purity of 80 %.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed according to US-EPA method, test
substance purity was not reported and the test substance
concentrations were not measured.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(114)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 2.68 - IF "2.68" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: French standard NF T90301 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	95% confidence intervals: 2.48 - 2.89 mg/L
considered valid as dissolved oxygen measured at the end of
the test was > 2.27 mg/l, as percentage of
mortality for the controls was 0 and as EC50 of the
reference compound (potassium dichromate) ranged between
0.9- 1.5 mg/L.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Substance was diluted with reconstituted hard water: 
pH: 7.8-8.2; Hardness: 200 mg/L CaCO3
Composition: NaHCO3: 200 mg; CaCl2.2H2O: 297 mg; K2SO4: 26mg
and deionized water up to 1 mL.
Solutions aerated for one day prior to use.
Acetone was used as dispersent-solvent, volume < 0.1mL/L of
reconstituted water.

Culture conditions:
T°: 22+/-1°C
Photoperiod: 16:8 L/D
daphnids were fed with Chlorella vulgaris(1x10e6 cells/
daphnid/ hour)

Test conditions:
- Daphnids < 72h old (instead of < 24h old in the OECD
Guidelines), 
- 7 concentrations tested (0.1 - 100 mg/L)
- 4 tubes/ concentration + control tubes
- 5 daphnids / tube
- The test vessels, covered with plastic stoppers, were put
in the dark, at 20 ± 1°C without aeration.
The test was validated if dissolved oxygen content is more
25 % of the saturation value (instead of > 60% in the OECD
Guideline).

	Test substance
	:
	2,4-DCP
Above 95% pure, from commercial source.

	Reliability
	:
	(2) valid with restrictions

	
	
	The study was performed according to the French standardised
methods (NF T90301) but the test substance purity was not
controlled. No analytical monitoring, but the test was
carried out in dark, avoiding photodegradation processes.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(51)

	
	
	

	Type
	:
	other: no data

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 2.84 - IF "2.84" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1992

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Temperature: 20 +or- 1°C.
Photoperiod: 16h light, 8h darkness.
Loading of the test vessel: 10 neonates (less than 24h of
age) Daphnia magna to 100 ml solution.
Replications: 4 to 7.
EC50 values with 95% confidence limits were calculated with
the Moving Average Angle Method.

	Test substance
	:
	2,4-DCP purchased from Aldrich, > 98% purity.

	Reliability
	:
	(2) valid with restrictions

	
	
	Origin and purity of the substance known. No indication
about analytical monitoring, neither on dilution water, O2
and pH conditions.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2002
	(184)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 2.9 - IF "2.9" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	considered valid as dissolved oxygen measured at the end of
the test was at least equal to 60 % of saturation, as
percentage of immobilization observed for the controls was
zero.
at pH: 6, EC50 = 2.14 mg/L
at pH: 7.8, EC50 = 2.9 mg/L
at pH: 9, EC50 = 3.4 mg/L

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Daphnia: 6-24 hours old
cultured at 22°C +/- 1°, 14h light:10h dark
10 daphnia / 25 mL of test water
All the test solutions were regulated at pH 6 +/- 1, 
7.8 +/- 1, 9 +/- 1 with HCl or NaOH solutions.

	Test substance
	:
	2,4-DCP
purchased from chemical source (analytically pure), > 95%
pure, not repurified before testing

	Reliability
	:
	(2) valid with restrictions

	
	
	The study protocol is close to standardised Guidelines. Test
substance concentrations are not measured during the
exposure period.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2002
	(46)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 3.25 - IF "3.25" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	considered valid as dissolved oxygen measured at the end of
the test was at least equal to 60 % of saturation, as
percentage of immobilization observed for the controls was
zero.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Daphnia: 6-24 hours old
cultured at 22°C +/- 1°, 14h light: 10h dark.
10 daphnia / 25 mL of test water

	Test substance
	:
	2,4-DCP
purchased from chemical source, > 95% pure, not purified
before testing

	Reliability
	:
	(2) valid with restrictions

	
	
	The study was not performed according to standardised
Guidelines. Test substance concentrations are not measured
during the exposure period.
No information about the pH value of test solutions.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2002
	(209) (210)

	
	
	

	Type
	:
	semistatic

	Species
	:
	Palaemonetes pugio (Crustacea)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 2.16 - IF "2.16" <> "" "." 
-
 2.55 

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	EC50 = LC50

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	* Test organism: (Grass shrimp)
- Source: collected from grass beds
- Age, average length: Adults, 25 mm (22-28 mm), molt stage
was determined
- Culture conditions: 1% salinity, 20 ± 1°C, photoperiod
12/24H,
- Control group: 20 shrimps were exposed to each of the two
control media (seawater and ethanol containing seawater).

*Test conditions:
- Stock solution preparation: 2,4-DCP initially dissolved in
ethanol, then in filtered seawater.
- Test temperature range: 20 ± 1°C, 
- Exposure vessel type: To prevent cannibalism, the shrimp
were maintained individually in glass jar (250 mL),
- Dilution water source: filtered (5 µm) seawater,
- Water chemistry: 1% salinity, pH= 7.6-7.7,

* Test design:
20 shrimps were exposed to each of the five test
concentrations and the two control media (seawater and
ethanol containing seawater). 

* Element basis
The shrimps were examined daily for evidence of molting
and/or death.

* Method of calculation
The 96-hr median lethal concentrations were computerised by
probit analysis (Finney, 1971) using a statistical computer
program (Barr et al., 1976).

* Analytical monitoring
The experimental and control media were renewed daily with
freshly prepared solutions.

	Test substance
	:
	2,4-DCP
99% pure, was obtained from Aldrich Chemical
company.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test conditions are well described. Palaemonetes pugio is
not listed in the species recommended by the OECD
Guidelines, but is relatively often used in the acute
toxicity test to aquatic invertebrates. There is no measure
of test substance concentrations during the exposure period.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2002
	(143)

	
	
	

	Type
	:
	static

	Species
	:
	other aquatic crustacea: Tisbe battagliai

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 16 - IF "16" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	95% confidence limits: 14.15 - 18.62

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Test organism:
- Source: a stock culture was obtained of the I.C.I. Group
Environmental Laboratory, Brixham, TQ5 8BA, Devon. 
- The culture was maintained in 0.8 µm filtered seawater (3%
NaCl) at a constant temperature of 20 ± 1°C.
- Age at study initiation: 6d old copepodid stages isolated
from 12 adults ovigerous females
- Control group: no data

Test conditions:
- Stock solutions were prepared at a concentration of 1000
mg:l by dissolution of 2,4-DCP in 1M NaOH with adjustment of
the pH to 8.0 ± 0.1 by dropwise addition of 1M HCl.
- Test temperature range:  20°C
- Exposure vessel type: prior to each experiment, the
organisms were pooled in a single container and then
randomly assigned to the 5 cm3 chambers of the tissue
culture unit. 
- Dilution water: filtered natural seawater (London
Zoological Gardens, Regents's Park, London, NW1) of a
salinity of 3% NaCl.
- Lighting: 16L:8D
- Water chemistry in test: pH: 8 ± 0.1, dissolved oxygen
concentrations were recorded for each exposure.

Element basis: 
At the end of the exposure period, mortality was recorded in
each of the tissue cell chambers. Mortality was taken to be
when there was a cessation of any movement of the organisms
when examined under x 50 magnification.

Test design:
Five geometrically spaced concentrations were tested. The
toxicity tests were performed as 24h LC50 using a static
exposure regime.

	Test substance
	:
	2,4-DCP
98-99 % pure from The Aldrich Chemical co.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was well described.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2002
	(180)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC0
	:
	= 2.8 - IF "2.8" <> "" "." 
-
  

	EC50
	:
	= 3.9 - IF "3.9" <> "" "." 
-
  

	EC100
	:
	= 7 - IF "7" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: DIN 38412, part II 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Daphnids < 24h old, 10/experiment
-Temperature: 20°C
-pH: 8 +/- 0.2
-Dissolved oxygen concentration: 2 mg/L (dissolved oxygen
concentration and pH values measured at the end of the
exposure).
-Culture vessels are sealed.
-Reference substance (KCr2O7) was used.
-Photoperiod: no data.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Test substance purity and its source were not reported. No
analytical monitoring. The duration of the test is too short
and the dissolved oxygen content is too low.

	18.06.2002
	(35)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC0
	:
	= 3 - IF "3" <> "" "." 
-
  

	EC50
	:
	= 11 - IF "11" <> "" "." 
-
  

	EC100
	:
	= 25 - IF "25" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: not specified 

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	No information concerning the test substance were given. The
test is not sufficiently described.

	18.06.2002
	(30)

	
	
	

	Type
	:
	static

	Species
	:
	other aquatic mollusc

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC100
	:
	= 10 - IF "10" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1952

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Species : Pseudosuccinea columella and Fossaria cubensis.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	No check of the test substance purity.
No information about the culture conditions before the
exposure.
The concentration of the substance was not checked during
the exposure period.
Test method not well described.

	18.06.2002
	(13)

	
	
	

	Type
	:
	static

	Species
	:
	other aquatic crustacea: Allorchestes compressa (Amphipoda)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .05 - IF ".05" <> "" "." 
-
 .075 

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	for medium class: NOEC = 0.05-0.075 mg/l
for both small and large classes: NOEC = 0.075-0.1 mg/L
Pair-wise comparisons of the 96 hr mortality data between
the control and individual treatment groups were performed
using Dunett's test.
It has to be noted that these results are not consistent
with the presented figures.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Amphipods:
Stocks were obtained from Swan Bay in Victoria.
They were maintained on the seagrass in the sea water 
(T°: 20 +/- 1°C, salinity: 3.4 +/- 0.2%, pH: 8+/- 1) in
aerated 40-L tanks under natural lighting.
3 weeks prior to each testing, amphipods were acclimated
under laboratory conditions: they were maintained on a 14 hr
light: 10h dark cycle and fed ad libitum with the seagrass.

Amphipods were separated into three size (in mm) classes:
small: 7 +/- 1, medium: 10 +/- 1, large: 12 +/- 1

test design:
10/ size class/ 20 mL of a test solution.
Three replicates for each treatment.
Observations for mortality were made at 12 hr intervals.
Dead animals were enumerated and removed after each
observation.

	Test substance
	:
	2,4-DCP
99% pure, purchased from Aldrich.

	Reliability
	:
	(3) invalid

	
	
	There are some inconsistencies between the results presented
in the figures and the interpretations made by the authors.
There was no control of test substance concentrations during
the exposure. Although, high test substance purity and test
well described.

	18.06.2002
	(40)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 5.1 - IF "5.1" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Secondary source (Personal communication)

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	The detailed report is not available.

	18.06.2002
	(110)


4.3

TOXICITY TO AQUATIC PLANTS E.G. ALGAE

	
	
	

	Species
	:
	other aquatic plant: Lemna gibba

	Endpoint
	:
	other: vegetative frond reproduction

	Exposure period
	:
	7 day(s)

	Unit
	:
	mg/l

	EC10
	:
	= .41 - IF ".41" <> "" "." 
-
  

	EC50
	:
	= 1.5 - IF "1.5" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	EC10 = 0.41 +/- 0.03 mg/L
EC50 = 1.5 +/- 0.08 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Pre-treatment cultures:
Stocks of L. gibba were maintained in sterile culture in 125
mL Erlenmayer flasks containing 50 mL of the medium
described by Cleland and Tanaka, plus sucrose and tryptone
to reveal microbial contamination. The cultures were grown
under continuous light (2x10e-2 W/ cme2) at 27.8°C. 

Experimental cultures:
10 replicates of each using approximately 15 fronds per
culture.
The number of frond in each culture at day 0 was noted. 
Cultures grown under continuous light at a constant 27.8°C.
After a 7-d growth period, the fronds were counted in each
flask.
The 2,4-DCP was added aseptically from a stock solution to
give a range of concentrations.

Calculation:
The values were calculated using the exponential equation
derived from the growth data.

	Test substance
	:
	2-4 DCP and (14C)-2-4-DCP were purchased from Aldrich
(Milwaukee, WI) and Sigma (St. Louis, MO) and used without
further purification.
At 24-hr intervals, 1 mL aliquots were withdrawn from the
cultures and analysed by reversed-phase HPLC to measure test
substance concentrations.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described with analytical monitoring. The test
substance purity, the pH value and the number of
cells/mL are not mentioned.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(55) (56) (171)

	
	
	

	Species
	:
	Microcystis aeruginosa (Algae, blue, cyanobacteria)

	Endpoint
	:
	biomass

	Exposure period
	:
	8 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 2 - IF "2" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	Another test was performed with Scenedesmus quadricauda, the
NOEC value obtained after 8 days was 3.6 mg/L.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Inhibition of cell multiplication measured by turbidimetry
(measure at 578 nm), at 27°C, pH=7, exposed to constant
lighting by luminescent tubes, relative humidity of 50%.
Cultures are shaken once a day.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Solutions for preliminary and test cultures, test design and
method of calculating mean measured concentrations are well
described but the test substance purity is not checked and
the number of cells/mL is not mentioned.
Moreover test substance concentrations are not measured
during the exposure period. The exposure period is not the
standardised period.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(32)

	
	
	

	Species
	:
	Scenedesmus quadricauda (Algae)

	Endpoint
	:
	biomass

	Exposure period
	:
	7 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 3.6 - IF "3.6" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other: cell multiplication inhibition test 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Inhibition of cell multiplication measured by turbidimetry
(measure at 578 nm), at 27°C, pH=7, exposed to constant
lighting by luminescent tubes, relative humidity of 50%.
Cultures are shaken once a day.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Solutions for preliminary and test cultures, test design and
method of calculating mean measured concentrations are well
described but the test substance purity is not checked and
the number of cells/mL is not mentioned.
Moreover test substance concentrations are not measured
during the exposure period. The exposure period is not the
standardised period.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(33)

	
	
	

	Species
	:
	Chlorella pyrenoidosa (Algae)

	Endpoint
	:
	growth rate

	Exposure period
	:
	12 day(s)

	Unit
	:
	mg/l

	EC0
	:
	= 8 - IF "8" <> "" "." 
-
  

	EC100
	:
	= 10 - IF "10" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other: US EPA method 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Cultures:
Chlorella pyrenoidosa was obtained from University of Texas,
Austin, Texas, USA.

Growth media:
Algae were cultured in modified Jack Myer's medium with the
addition of 1 mL of a 1.5% solution of NaHCO3 per litre of
medium.
All glassware was acid-cleaned.

Inoculum: 10E5 cells/mL

Growth conditions:
Algal cultures incubated at 18°C under 350 foot-candles of
continuous cool white fluorescent light on a rotary shaker
at 150 rpm. 3 replicates of each treatment and control were
used.
There are no indication about the growth of the control
during this 12 days period.

Growth measurements:
The optical density of the algae in the growth medium,
measured at 650 nm on a Spectrotonic- 20 spectrophotometer,
was used as a measure of the amount of growth at the end of
12 to 14 days.

	Test substance
	:
	2,4-DCP was purchased commercially.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test conducted according to the US EPA method, but
concentrations are not measured during the exposure period
and the test substance purity is unknown. The exposure
period is not the standardised period, and no indication on
the growth of the controls is given along this 12 days
period. Nevertheless, the results might be used as they are
probably overstated.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(155)

	
	
	

	Species
	:
	Chlorella pyrenoidosa (Algae)

	Endpoint
	:
	other

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 21 - IF "21" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1968

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Endpoints : chlorophyll reduction and oxygen production.
Assay performed at pH 7.

	Result
	:
	There was no substantial variation in chlorophyll content
throughout the test period when the 2,4-DCP concentration
was no more than 440 mg/L (saturation).
A concentration of 50 mg/L 2,4-DCP reduced the rate of
oxygen production to 53.2 per cent as compared to the
control.
At a concentration of 100 mg/L 2,4-DCP, the rate of oxygen
production was reduced to 42 per cent of the control.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to standardised
guidelines. Endpoints not suitable. Test substance purity
and substance concentrations during exposure not checked.

	14.06.2002
	(79)

	
	
	

	Species
	:
	other algae: Scenedesmus obliquus

	Endpoint
	:
	biomass

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 33 - IF "33" <> "" "." 
-
 39 

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	OECD Guide-line 201 "Algae, Growth Inhibition Test"

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	The formula of culture medium is described in reference.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	T°: 20 +/- 1°C
pH: 7.2 +/- 0.2
Light frequency: 12h:12h
Light intensity: 4000 lux
The composition of the culture medium is given and
corresponds to an adequate growth culture medium for S.
obliquus.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Chinese language, there is no information concerning the
test substance.

	14.06.2002
	(69)

	
	
	

	Species
	:
	other aquatic plant: Lemna minor

	Endpoint
	:
	other: chlorosis of fronds

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 58.7 - IF "58.7" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1955

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Growth culture:
T°: 25+/- 1°C
Light intensity: 320 +/- 20 ft.-candles
pH: 5.1

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Endpoint not suitable.
Test substance concentrations during the exposure period and
test substance purity are not controlled.

	14.06.2002
	(19)

	
	
	

	Species
	:
	other algae: Enteromorpha intestinalis

	Endpoint
	:
	other: ion leakage

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 112 - IF "112" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Endpoint not suitable.
No check of the test substance purity.
Method used not enough described.

	14.06.2002
	(176)

	
	
	

	Species
	:
	other aquatic plant: Lemna perpusilla

	Endpoint
	:
	other

	Exposure period
	:
	10 day(s)

	Unit
	:
	g/l

	LOEC
	:
	= 5 - IF "5" <> "" "." 
-
 15 

	EC100
	:
	= 20 - IF "20" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Endpoint : abnormal growth.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Cultures:
Lemna perpusilla was obtained from State university of New
York, Syracuse, New York, USA

Growth media:
Half-strength Hutner's medium, as prepared by Posner (1967),
was used.
All glassware was acid-cleaned.

Inoculation: 
Duckweed cultures were inoculated with a single three-frond
colony.

Growth conditions:
Plant cultures incubated at 27°C under 150 foot-candles of
continuous cool white fluorescent light on a rotary shaker
at 150 rpm. 3 replicates of each treatment and controls were
used. 

Growth measurements:
The number of fronds of duckweed was counted at the end of
10 to 14 days using a stereoscopic microscope.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Endpoint not suitable.
Test substance concentrations during the exposure period and
test substance purity are not controlled.

	14.06.2002
	(155)

	
	
	

	Species
	:
	other aquatic plant: Phyllospora comosa

	Endpoint
	:
	other

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	< .000001 - IF ".000001" <> "" "." 
-
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	for 1-d-old zygotes: NOEC < 1E-6
for 7-d-old zygotes: NOEC = 1E-4 - 1E-3
These results are those presented in the table, but they are
not in accordance with the description given in the text,
nor with the figures.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Plants were collected from ocean beaches at Sorrento,
Victoria.Plants were sexed, then healthy male and female
receptacles were placed separately into 15-mL seawater.
After fertilisation, 25 zygotes or embryos were pipeted into
10-mL beakers containing treatment solutions (T°: 15°C; pH:
7 +/6 1; DO: 7 +/- 1 mg/L).
4 replicates of 25 zygotes or embryos were established for
each treatment, sample size having been determined from
power analysis.
Percentage mortality of 1-d-old zygotes and 7-d old embryos
was recorded at 24 , 48, 72, 96 hr using a dissecting
microscope. Mortality was assumed only for zygotes or
embryos that were obviously necrotic. Controls exhibited
normal germination.

	Test substance
	:
	2,4-DCP
99%, from Aldrich.

	Reliability
	:
	(3) invalid

	
	
	There are numerous inconsistencies in the results presented
in the text, table and figures. The test was not performed
according to standardised guidelines. No control of test
substance concentrations during the exposure.

	14.06.2002
	(40)

	
	
	

	Species
	:
	other algae: Nitschia closterium

	Endpoint
	:
	biomass

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 5.6 - IF "5.6" <> "" "." 
-
  

	Method
	:
	

	Year
	:
	1994

	GLP
	:
	

	Test substance
	:
	


	Result
	:
	95% confidence limits: 5.3-5.8

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Publication not available.

	14.06.2002
	(183)


4.4

TOXICITY TO MICROORGANISMS E.G. BACTERIA

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge

	Exposure period
	:
	 

	Unit
	:
	mg/l

	EC50
	:
	= 47.6 - IF "47.6" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Endpoint : inhibition of phenol biodegradation by 2,4-DCP in
activated sludge

	Result
	:
	Results are expressed in terms of IC50, that is phenol
degradation Inhibition Concentration.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Activated sludge from a mixed domestic/industrial waste
water treament plant was conditioned at 20°C to a standard
feed containing phenol as the sole source of C. Sludge
concentration was around 1100 mg/l. Equal portions of the
activated sludge, equal quantities of phenol, and different
amount of inhibitor (2,4-DCP) were mixed together in
reactors. Aliquots were taken at various times and
concentrations of phenol and 2,4-DCP were measured by UV
spectroscopic analysis.

	Test substance
	:
	2,4-DCP
Commercially purchased, of analytical grade.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test is well described but the endpoint is not suitable
for an hazard assessment.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(14)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 204.6 - IF "204.6" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Endpoint: Inhibition of fluoresceine diacetate (FDA)
esterase activity

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Results are not reliable as the test was not performed
according to a standardised method and no data were given
concerning the test substance purity.
The endpoint is not suitable.

	05.06.2002
	(115)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge of a predominantly domestic sewage

	Exposure period
	:
	5 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 53 - IF "53" <> "" "." 
-
  

	EC20
	:
	= 22 - IF "22" <> "" "." 
-
  

	EC80
	:
	= 100 - IF "100" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: growth inhibition test 

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Endpoint: growth inhibition calculated in terms of
inhibition of biomass production
-Values were measured after 4-5 hours exposure

	Source
	:
	BASF AG, Ecology laboratory, 67056 Ludwigshafen, Germany
Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Inoculum:
Municipal activated sludge was grown in a laboratory-scale
wastewater treatment plant using municipal wastewater from
the town Frankenthal, Germany.

-Growth medium:
Prepared by mixing 635 mL water, 100 mL phosphate buffer,
250 mL nutrient solution, 10 mL magnesium solution, 5 mL
trace element solution. The pH was finally adjusted to 7 +/-
0.2 with 1 M HCl or 1 M NaOH.

-Test cultures:
Prepared by inoculating in a 100 mL Erlenmeyer flask 200 to
300 mL of growth medium with 5 to 6 mL of a well grown
preculture. Incubation took place at 20-25°C on a rotary
shaker at shaking speed of 140 rpm. After 1-2 hours of
incubation the culture reached the early exponential growth
phase  and was divided into test cultures of 20 mL volume in
100 mL Erlenmeyer flasks.
Control cultures containing growth medium but no test
coumpound were used to calculate the extent of inhibition.
In general all test cultures were duplicated.

-Measurement of growth:
At regular intervals 1 mL samples were withdrawn from the
cultures, transferred into Eppendorf vials containing 20 µL
of a sodium azide solution (100 g/L) and thoroughly mixed.
Growth was estimated by measuring the optical density at 530
nm with a spectrophotometer against non-inoculated growth
medium.

	Test substance
	:
	2,4-DCP of analytical grade, from Merck

	Reliability
	:
	(2) valid with restrictions

	
	
	Test conditions are very well described but the endpoint is
not suitable for an hazard assessment.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(188)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge, domestic

	Exposure period
	:
	7 day(s)

	Unit
	:
	mg/l

	EC0
	:
	= 5 - IF "5" <> "" "." 
-
  

	EC50
	:
	= 73 - IF "73" <> "" "." 
-
  

	EC20
	:
	= 43 - IF "43" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	other: ISO DIS 11734- Evaluation of the ultimate anaerobic biodegradability of organic compounds in digested sludge- method by the measurement of the biogas production. 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- The anaerobic toxicity test was performed by using a basal
salt medium with 0.3 % (wt/vol) yeast extract. The medium
used for the ISO biodegradability test was slightly modified
as FeCl2 7H2O was replaced by the following trace elements
(per litre of medium): 1 mg of FeSO4 7H2O, 0.5 mg of CoCl2
6H2O, 0.5 mg of MnCl2 4 H2O, 0.05 mg of ZnCl2, 0.04 mg of
CuCl2 2H2O, and 0.01 mg of Na2MoO4 2H2O. Resazurin (1 mg/L)
was added as redox indicator. Instead of using sodium
sulfide, the medium was reduced by addition of 0.8 mm
titanium(III) citrate to sealed serum bottles.

- The inoculum was anaerobically digested sludge which was
collected from a domestic wastewater treatment plant. The
sludge was filtered through 2 layers of cloth while flushing
with N2. The amount of solids in the filtered sludge was
adjusted to 0.7 g dw./L, and 3 mL of the inoculum was added
to 10 mL of medium in 24-mL serum bottles. Serial dilutions
of test chemicals were used. The resulting inoculum
concentration in the serum bottles was 0.15-0.16 g/L in a
final liquid volume of 13-14 mL. The gas phase in the serum
bottles consisted of 100% N2.

- Three replicates serum bottles were incubated in the dark,
without shaking, at 35°C.

- Total gas production was determined after 7 days by a
pressure transducer equipped with a digital readout
voltmeter. The inhibition caused by the toxic substance was
expressed as the relative gas production compared to
parallel controls receiving no test chemicals.

	Test substance
	:
	2,4-DCP
Commercially available and of analytical purity.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(120)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge of a predominantly domestic sewage

	Exposure period
	:
	 

	Unit
	:
	mg/l

	EC50
	:
	= 73 - IF "73" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1998

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	Another test was carried out with a different microbial
culture, Polytox, which is a commercial blend of 12 strains
of bacteria derived from Activated Sludge organisms. 
It has been recommended by EPA as standard culture in
toxicity studies.
EC50 = 166 mg/L.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Activated sludge microorganisms were collected from the
aeration basin at Las Cruces Wastewater Plant, which
receives mainly municipal sewage. 
The mixed liquor suspended solids concentrations varied from
1000 to 1500 mg/L. The pH ranged from 7 to 7.2.
The microbial toxicity was measured in terms of
concentrations that would cause 50% inhibition of oxygen
uptake, or IC50. A computer interfaced respirometric
procedure was used to measure the IC50 values.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The test procedures are not well detailed, the test period
is not specified and no information concerning the test
substance was given.

	05.06.2002
	(207)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge, domestic

	Exposure period
	:
	1 day(s)

	Unit
	:
	mg/l

	EC50
	:
	= .037 - IF ".037" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: Nitrifying Bacteria Assay 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	EC50 of 2,4-DCP = 0.037 mg/l. No indication of the
nitrification rates of the controls.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The nitrifying bacteria are derived from activated sludge
issued from a domestic waste water treatment plant. After
addition to Pramer's culture medium including ammonia, the
nitrifying bacteria star metabolizing ammonia to produce
nitrite and nitrate. The nitrification rate in terms of the
increase in nitrite- and nitrate-nitrogens (NOx-N) was
observed in each sample (control and test substances) after
one day of incubation at 25°C.The nitrification rate of the
incubated sample was then compared to that in the control.
Mode of preparation of the sludge: no data;
Nitrification rate of the sludge: no data;
Medium characteristics: no data;
Aeration and oxygen concentration: no data;
Light conditions: no data.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol (ISO
9509). Test conditions are insufficiently described. The
nitrification rate of the sewage sludge used has not been
checked by the use of a reference inhibitor, no indication
of this nitrification rate is given. Because of this lack of
data, one cannot say if the exposure period (1 day, instead
of 4 hours in ISO 9509) is adequate. Furthermore, no
information about the test substance was provided.

	05.07.2002
	(191)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge, domestic

	Exposure period
	:
	 

	Unit
	:
	mg/l

	EC50
	:
	= 81.5 - IF "81.5" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	other: respiration inhibition 

	Year
	:
	1998

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Activated sludge:
Cultures were obtained from the head end of the aeration
tank of a wastewater Treatment Plant, which receives mainly
municipal sewage. Each of the respirometric reactors was
seeded with 10 mL of activated sludge and topped with tap
water to bring the final volume to 60 mL. 
-Test procedure:
The toxicant dose was dissolved in 2 mL of acetone and
injected into the liquid phase of the seeded reactors.
During the test, the carbon dioxide produced by the
organisms is absorbed by the KOH pellets, and the vacuum
caused in the head space opens a valve to admit a precise
amount of oxygen.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	There is no information concerning the test substance. The
exposure period is not mentioned.

	05.06.2002
	(130)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge, industrial

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 55 - IF "55" <> "" "." 
-
  

	EC20
	:
	= 30 - IF "30" <> "" "." 
-
  

	EC80
	:
	= 80 - IF "80" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 209 "Activated Sludge, Respiration Inhibition Test"

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Short term respiration test was performed according to OECD
guidelines (OECD, 1994). Prior to testing, the pH of the
activated sludge was adjusted to 7. Samples were incubated
at room temperature for 30 minutes. 
Inoculum: Industrial activated sludge was taken from BASF's
own wastewater treatment plant in Ludwigshafen.
3,5 dichlorophenol was used as reference substance, in line
with the recommendations of OECD Guidelines 209.

	Test substance
	:
	2,4-DCP of analytical grade, from Merck

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(188)

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge, industrial

	Exposure period
	:
	5 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 32 - IF "32" <> "" "." 
-
  

	EC20
	:
	= 13 - IF "13" <> "" "." 
-
  

	EC80
	:
	= 60 - IF "60" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: growth inhibition test 

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	-Endpoint: growth inhibition calculated in terms of
inhibition of biomass production
-Values were measured after 4-5 hours exposure

	Source
	:
	BASF AG, Ecology laboratory, 67056 Ludwigshafen, Germany
Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Inoculum:
Industrial activated sludge was taken from BASF's own
wastewater treatment plant in Ludwigshafen.

-Growth medium:
Prepared by mixing 635 mL water, 100 mL phosphate buffer,
250 mL nutrient solution, 10 mL magnesium solution, 5 mL
trace element solution. The pH was finally adjusted to 7 +/-
0.2 with 1 M HCl or 1 M NaOH.

-Test cultures:
Prepared by inoculating in a 100 mL Erlenmeyer flask 200 to
300 mL of growth medium with 5 to 6 mL of a well grown
preculture. Incubation took place at 20-25°C on a rotary
shaker at shaking speed of 140 rpm. After 1-2 hours of
incubation the culture reached the early exponential growth
phase  and was divided into test cultures of 20 mL volume in
100 mL Erlenmeyer flasks.
Control cultures containing growth medium but no test
compound were used to calculate the extent of inhibition. In
general all test cultures were duplicated.

-Measurement of growth:
At regular intervals 1 mL samples were withdrawn from the
cultures, transferred into Eppendorf vials containing 20 µL
of a sodium azide solution (100 g/L) and thoroughly mixed.
Growth was estimated by measuring the optical density at 530
nm with a spectrophotometer against non-inoculated growth
medium.

	Test substance
	:
	2,4-DCP of analytical grade, from chemical company

	Reliability
	:
	(2) valid with restrictions

	
	
	Test conditions of this not standardised test are very well
described.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(188)

	
	
	

	Type
	:
	aquatic

	Species
	:
	anaerobic bacteria

	Exposure period
	:
	2 day(s)

	Unit
	:
	mg/l

	EC50
	:
	= 63 - IF "63" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1991

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Anaerobic toxicity assays : the substance's inhibition of
gas production was used as the criterion for its toxicity.
Test described in W. F. Owen (1979) Water Res. 13, 485

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to standardised
guidelines. The test substance purity and its source are not
given.

	05.06.2002
	(21)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Bacillus sp. (Bacteria)

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 75 - IF "75" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Endpoint : inhibition of activity

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP
Obtained from Supelco Inc, Bellefonte, PA. 16823

	Reliability
	:
	(3) invalid

	
	
	Results are not reliable as the test was not performed
according to standardised method and no data were given
concerning the test substance purity.

	05.06.2002
	(118)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Entosiphon sulcatum (Protozoa)

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	LOEC
	:
	= 1.5 - IF "1.5" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: similar to the cell multiplication inhibition test 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	Assay with Uronema parduczi: LOEC = 1.5 mg/L
Assay with Chilomonas paramaecium: LOEC = 5.8 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Test not sufficiently described.
No data concerning the test substance was given.

	05.06.2002
	(34)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Escherichia coli (Bacteria)

	Exposure period
	:
	 

	Unit
	:
	mg/l

	EC50
	:
	= 55 - IF "55" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Growth rate inhibition measurements.

	Result
	:
	Exposure period: 11.5 to 15.5 hr

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Organisms:
The strain of E.Coli used was purchased from the American
Type culture Collection. Stock cultures were maintained on
agar slants at room temperature.

-Exposure:
From agar cultures the culture broth was inoculated and
allowed to grow for 12 to 16 h at 37 °C. Test cultures were
prepared by dilution with culture medium (1E4 cells / mL)
and 150 mL portions were transfered to 1 L Erlenmeyer
culture flasks. After 0.5 h the toxicant was added. Samples
from incubated cultures were taken every 45 min and the
number of bacteria was determined with a Coulter Counter.

	Test substance
	:
	2,4-DCP purchased from Aldrich at the highest grade of
purity.

	Reliability
	:
	(3) invalid

	
	
	Results are not reliable as the test was not performed
according to a standardised method.

	05.06.2002
	(129)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Nitrobacter sp. (Bacteria)

	Exposure period
	:
	4 hour(s)

	Unit
	:
	mg/l

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	Two sources of nitrobacter culture samples were selected.
One was a wastewater treatment facility of the Greater
Peoria Sanitary District and the other, the Princetown
Sewage Treatment Plant.
For the Peoria sample: EC21 = 30 mg/L
For the Princetown sample: EC77 = 30 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Endpoint : inhibition of nitrite intake

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Results are not reliable as the test was not performed
according to a standardised method. No information about the
test substance was given.

	06.06.2002
	(198)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Nitrosomonas sp. (Bacteria)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= .79 - IF ".79" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: The inhibition of ammonia consumption 

	Year
	:
	1991

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	The inhibition of ammonia consumption was used as the
criterion for toxic inhibition of Nitrosomonas.
IC50 = 0.79 mg/L = 4.84 µmol/L (MW of 2,4-DCP = 163).
Log IC50 = 0.69 µmol/L.
The authors found that compounds with Log IC50 values less
than 1.5 µmol/L had questionably accurate results for
Nitrosomonas (without indicating the reasons why).

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The seed bacteria was obtained from the mixed liquor of an
activated sludge plant treating meat-packing, rendering and
hide-curing waste-water. The reactor vessel was a 20 -L
glass bottle. Diffused aeration provided complete mixing and
aeration. The culture was fed two times per day
approximately 1000 mg/l ammonia-nitrogen. The hydraulic
retention time equaled the solids retention time of 25 days.
The inhibition of ammonia consumption was used as the
criterion for toxic inhibition of Nitrosomonas. Ammonia was
measured at the end of the 24 H assay period using an
ammonia selective electrode. Nitrite was checked to ensure
that only toxicity to Nitrosomonas and not toxicity to
Nitrobacter was controlling the rate of metabolic activity.
Test temperature: 25°C; pH 6.5-8; shaking; sealed flasks.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	The authors found that for 2,4-DCP, results were
questionably accurate and did not use these data neither for
interspecies comparisons and correlations (this
publication), nor for their QSAR modelling (Blum & Speece,
1991, ecotoxicol. environ. safety, 22:198-224). Moreover,
test substance purity and its source are not given.

	05.07.2002
	(21)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 5.9 - IF "5.9" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: DIN 38412 L34 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	The assay procedure was performed according to the German
Industrial Standard (DIN 38412 L34)

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	There is no information concerning the test substance purity
and its source.

	05.06.2002
	(166)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 3 - IF "3" <> "" "." 
-
  

	EC20
	:
	= 1 - IF "1" <> "" "." 
-
  

	EC80
	:
	= 8 - IF "8" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: DIN 38412, part 341 

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The luminescence inhibition of Photobacterium phosphoreum
was measured according to DIN 38412, Part 341 (1993)

	Test substance
	:
	2,4-DCP of analytical grade, from a chemical company.

	Reliability
	:
	(1) valid without restriction

	05.06.2002
	(187)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 3.2 - IF "3.2" <> "" "." 
-
  

	EC20
	:
	= .94 - IF ".94" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other: ISO 11348 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The test was performed with the microtox toxicity system as
described in the ISO draft standard (1994). The instrument
was equipped with 30 incubation wells capable of maintaining
the test temperature at 15 +/- 0.2 °C and a reagent well.
Freeze-dried marine luminescent bacteria (Vibrio fisheri
strain NRRL B-11177) were diluted in deionised water
containing 2% NaCl (pH 7.2 +/- 0.2). The toxicity testing
was performed with the same pH and salinity. 
Following incubation of the bacterial suspensions at 15°C
for 15 min, the light emission was measured in the absence
of the test chemical. Then, the test substance was added
from serial dilutions, and the light emission was monitored
after 5, 15 and 30 min.

	Test substance
	:
	2,4-DCP
Commercially available and of analytical purity.

	Reliability
	:
	(1) valid without restriction

	
	
	Test performed according to standardised guidelines but the
test substance source is not mentioned.

	05.06.2002
	(120)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	5 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 2 - IF "2" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: microtox test 

	Year
	:
	1991

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Data obtained by Microtox test.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Test substance purity and its source are not given.

	05.06.2002
	(21)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	15 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 1.55 - IF "1.55" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	other: microtox test 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	EC50 = 1.55 mg/L at pH = 7
EC50 = 1.77 mg/L at pH = 7.3
T°: 15°C
pH was measured in all samples after the 15-min exposure.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP
97% pure, from Aldrich Chemie, Steinheim, Germany.

	Reliability
	:
	(1) valid without restriction

	05.06.2002
	(189)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	15 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 3.55 - IF "3.55" <> "" "." 
-
  

	EC20
	:
	= 1.27 - IF "1.27" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: microtox test 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The analytical luminescent photometer LUMINO M 90a.
T°: 15°C

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	No data was given concerning the test substance.

	05.06.2002
	(95)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	15 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 4.06 - IF "4.06" <> "" "." 
-
  

	EC25
	:
	= 1.47 - IF "1.47" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	other: microtox test 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The bacterial strain used contained the V. fisheri luxCDABE
genes.
They were resuscitated in 2% NaCl at a temperature of 4 °C
and used immediately. A series of dilutions of 2,4-DCP
ranging from 0 to 11.64 mg/L was adjusted to 2% NaCl. The
cells were read in the luminometer after 15 min.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	No information was given concerning the test substance.

	05.06.2002
	(179)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	15 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 5.78 - IF "5.78" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: microtox test 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	endpoint: bioluminescence inhibition

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The test was conducted using the Microtox toxicity analizer
(DXY-2, made by the Institute of Soil Science, Academia
Sinica, Nanjing, China).
The concentration values causing 50% reduction of
bioluminescence were performed at 20°C according to the
procedures described in the Instrumental Manual. All
bioassays were carried out in duplicate or triplicate for
statistical purpose.

	Test substance
	:
	2,4-DCP
It was purchased commercially at a sufficient level of
purity for testing (i.e. > 95%)

	Reliability
	:
	(2) valid with restrictions

	
	
	The test substance purity is not maximal.

	05.06.2002
	(210)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	15 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 5.8 - IF "5.8" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: microtox test 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	T°: 20°C

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	No data was given concerning the test substance purity.

	05.06.2002
	(80)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	15 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 5.8 - IF "5.8" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other: microtox test 

	Year
	:
	1998

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	T°: 20 +/- 2°C

	Test substance
	:
	2,4-DCP
Purchased commercially, purity > 95%.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test substance purity is not maximal.

	05.06.2002
	(209)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Photobacterium phosphoreum (Bacteria)

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 5.5 - IF "5.5" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: microtox test 

	Year
	:
	1983

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	15 min exposure: EC50 = 5.03 mg/l
5 min exposure: EC50 = 4.7 mg/l

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Microtox test. Measure of the light emitted reduction.
NaCl (2%) was added to the test solution.
T): 15°C
Each test was carried out at least twice/ concentration

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	No information related to the test substance was given

	05.06.2002
	(151)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Pseudomonas putida (Bacteria)

	Exposure period
	:
	16 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 133 - IF "133" <> "" "." 
-
  

	EC20
	:
	= 32 - IF "32" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: ISO / DIS 10712 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS


	Method
	:
	ISO (1992) Pseudomonas cell multiplication inhibition test.
International Organization for Standardization. Document
ISO/TC147/SC 5/WG 1 N 133. Draft International Standard, DIS
10712

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The culturing of the test bacterium, was performed by using
a glucose medium (ISO, 1992). 
10 mL of test medium and 30 mL of inoculum were added to
sterile 250 mL conical flasks with an aqueous solution of
the test substance and sterile deionised water, giving the
final liquid volume of 100 mL. 
Triplicate flasks with serial dilutions of test chemical and
controls without test chemical were incubated at 20 °C on a
rotary shaker for 16h.
The increase in the cell density was determined as Oxygen
Demand after ended incubation.

	Test substance
	:
	2,4-DCP
Commercially available and of analytical purity.

	Reliability
	:
	(1) valid without restriction

	
	
	Test performed according to a standardised protocol.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(120)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Pseudomonas putida (Bacteria)

	Exposure period
	:
	16 hour(s)

	Unit
	:
	mg/l

	LOEC
	:
	= 6 - IF "6" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: according to Bringmann 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Endpoint: Inhibition of cell multiplication

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- Incubation at 25°C for 16h.
- cell multiplication measured turbidimetrically at 436 nm.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described but no data was given concerning the
test substance.

	05.06.2002
	(31) (33)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Saccharomyces cerevisiae (Fungi)

	Exposure period
	:
	10 day(s)

	Unit
	:
	mg/l

	CE100
	:
	= 9.78 - IF "9.78" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Endpoint : growth inhibition

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The antifungal activity was tested by agar dilution
techniques on slants of Mueller-Hinton agar in a volume of 5
mL. 
The compounds were incorporated into the test medium by
dilution in Dimethyl Sulfoxyde. The medium was prepared no
later than 5 days before the test and kept in the dark.

	Test substance
	:
	2,4-DCP
Commercial product (purity >= 98 to 99 %), was further
purified by recrystallisation.

	Reliability
	:
	(3) invalid

	
	
	The protocol was not enough detailed and not performed
according to a standardised procedure.

	05.06.2002
	(156)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	40 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= .09 - IF ".09" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Short-term and static protocol.
Endpoint: growth inhibition
This assay fulfils the conditions of the TETRATOX test
Protocol.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Results are not reliable as the test was not performed
according to standardised Guidelines and no data were given
concerning the test substance.

	05.06.2002
	(162)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	40 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 15 - IF "15" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Population growth impairment was tested with the common
ciliate T. pyriformis (strain GL-C). This 40-h assay is
static in design and uses population density quantitated
spectrophotometrically at 540 nm as its end point.
Following range finding, each chemical was tested in three
replicate tests.
Two controls were used. The first control had no test
material and was inoculated with T. pyriformis. The other, a
blank, had neither test material nor ciliates.
The 50% growth inhibitory concentration was determined for
each compound tested by Probit Analysis of Statistical
Analysis System software.

	Test substance
	:
	2,4-DCP
Obtained from Aldrich Chemical Co., Milwaukee, WI. 
At sufficient purity (> 95%) that made further purification
unnecessary.

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to a standardised
protocol. Test substance concentrations are not controlled
during the exposure.

	05.06.2002
	(163)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	46 hour(s)

	Unit
	:
	mg/l

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Endpoint: population density after 46 hours.

Five laboratories from 4 OECD countries took part in the
Pilot Ring Test. However, one laboratory performed the tests
in a slightly modified form using a volume of 80 mL instead
of 50 mL.

	Result
	:
	2 different types of test were carried out:
-the 2 mL tests were performed in 12 mL glass tubes, EC50
were measured with a spectrophotometer:
EC50 with synthetic medium: 9.19 +/- 6.94 mg/L
EC50 with PP medium: 12.6 +/- 6.4 mg/L
-the 50 mL tests were made in 250 mL Erlenmeyer flasks:
Synthetic medium, spectrophotometrical measure, EC50 = 4.47
+/- 1.11 mg/L
Synthetic medium, electronic cell counting, EC50 = 8.07 +/-
4.43 mg/L
PP medium, electronic cell counting, EC50 = 8.83 +/- 4.74
mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-organisms:
For test purposes stock cultures are maintained in PP
(Proteose-Peptone) medium at 28°C.
-2 different media: 
A complex medium 0.5 % PP and 0.5 % glucose, enriched with
yeast extract and a lipid free synthetic medium. Both media
were buffered with 10 mM TRIS and adjusted to pH 7.35.
-Test design:
Each test concentration and controls in duplicate.
All tests were conducted in an incubator at 28°C in the
dark.
No shake and aeration during the exposure.
The inoculum was taken from a log phase pre-culture (cell
density of 1-4 10E5 cells/mL) which was set up one day prior
to the test and kept under exactly the same culture
conditions as the test. The initial cell density of the
experimental cultures was 2500 cells/mL in the synthetic
medium and 100 cells /mL in the PP medium.
Test were run for 46 hours. The cell density is measured at
regular intervals.

	Test substance
	:
	2,4-DCP
From Aldrich, Milwaukee, USA.
Of the highest purity available.

	Reliability
	:
	(2) valid with restrictions

	
	
	International pilot ring study.
Test well described and test substance purity maximal.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(113)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	46 hour(s)

	Unit
	:
	mg/l

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Endpoint: Effect on generation time.

Five laboratories from 4 OEDC countries took part in the
Pilot Ring Test. However, one laboratory performed the tests
in a slightly modified from using a volume of 80 mL instead
of 50 mL.

	Result
	:
	2 different types of test were carried out:
-the 2 mL tests were performed in 12 mL glass tubes, EC50
were measured with a spectrophotometer:
EC50 with synthetic medium: 7.70 +/- 3.68 mg/L
EC50 with PP medium: 9.6 +/- 1.70 mg/L
-the 50 mL tests were made in 250 mL Erlenmeyer flasks:
Synthetic medium, spectrophotometrical measure, EC50 = 6.64
+/- 4.06 mg/L
Synthetic medium, electronic cell counting, EC50 = 7.97 +/-
1.79 mg/L
PP medium, electronic cell counting, EC50 = 11.2 +/- 5 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-organisms:
For test purposes stock cultures are maintained in PP
(Proteose-Peptone) medium at 28°C.
-2 different media: 
A complex medium 0.5 % PP and 0.5 % glucose, enriched with
yeast extract and a lipid free synthetic medium. Both media
were buffered with 10 mM TRIS and adjusted to pH 7.35.
-Test design:
Each test concentration and controls in duplicate.
All tests were conducted in an incubator at 28°C in the
dark.
No shake and aeration during the exposure.
The inoculum was taken from a log phase pre-culture (cell
density of 1-4 1E5 cells/mL) which was set up one day prior
to the test and kept under exactly the same culture
conditions as the test. The initial cell density of the
experimental cultures was 2500 cells/mL in the synthetic
medium and 100 cells /mL in the PP medium.
Test were run for 46 hours. The cell density is measured at
regular intervals.

	Test substance
	:
	2,4-DCP
From Aldrich, Milwaukee, USA.
Of the highest purity available.

	Reliability
	:
	(2) valid with restrictions

	
	
	International pilot ring study.
Test well described and test substance purity maximal.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(113)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	46 hour(s)

	Unit
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	The unit of the EC values is not mentioned in the
publication, it is assumed that the unit is mg/L according
to the other relevant results.

	Result
	:
	Endpoint: Growth inhibition
In PP-medium: EC50 = 4 mg/L
In E.coli 1-medium: EC50 = 3.4 mg/L
In E.coli 6-medium: EC50 = 4.6 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Test organisms:
For test purposes, stock cultures of Tetrahymena pyriformis
GL are maintained in PP-medium at 28°C and subcultured
weekly. 
-Culture media:
All media were sterile, buffered with 10 mM Tris and
adjusted to pH 7.35.
Axenic media: PP-medium, containing 0.5% proteose peptone,
0.5% glucose, enriched with yeast extract and inorganic
salts, and Synthetic medium, a lipid free medium.
Bacteria based media: E. coli 1: 1g/L lyophilised E.coli, 1
g/L glucose and E. coli 6: 6 g/L E. coli, 3.75 g/L glucose.
-Test protocol:
Test performed in an incubator at 28°C in the dark with 2 mL
of culture for 46h. The cultures were not shaken and not
aerated during the exposure.
-Determinations were made photometrically in the axenic
media. A calibration curve between the optical density and
the cell count was made for each medium. In both E. coli
media the cells were counted microscopically. For each
measurement a 25 µL aliquot was removed aseptically from the
culture to a microplate well. Samples were then diluted 1:12
with 2% glutardialdehyde solution (fixative) and counted
after allowing the organisms to sediments.

	Test substance
	:
	2,4-DCP
From Aldrich, of the highest purity available.

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to standardised
Guidelines, moreover, the results unit is not secured.

	05.06.2002
	(136)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	60 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= 15 - IF "15" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Endpoint : growth inhibition

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Static conditions.
Cell-population levels were estimated
spectrophotometrically.
Each chemical tested was assayed in duplicate for a minimum
of 3 replicates. Cultures without test chemical served as
controls.
Biological response was determined using probit analysis.

	Test substance
	:
	2,4-DCP purchased from commercial source and not repurified

	Reliability
	:
	(3) invalid

	
	
	Results are not reliable as the test was not performed
according to a standardised method.

	05.06.2002
	(164)

	
	
	

	Type
	:
	aquatic

	Species
	:
	other bacteria: Nitrifying bacteria

	Exposure period
	:
	2 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= .15 - IF ".15" <> "" "." 
-
  

	EC20
	:
	= .007 - IF ".007" <> "" "." 
-
  

	EC80
	:
	= 3 - IF "3" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: Nitrification Inhibition Test 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	BASF AG, Ecology laboratory, 67056 Ludwigshafen, Germany
Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Nitrifying bacteria:
A laboratory-scale wastewater treatment plant with a total
volume of 7.1 liters was seeded with nitrifying municipal
activated sludge and progressively acclimated to ammonium
concentrations of about 180 mg / L. 
The feed rate was 1 L/ day. The pH was adjusted to 7.3. 
The oxygen concentration in the aeration bassin was about 
4-5 mg / L.
-Performance of the test:
20 mL of suspended biomass removed from the reactor and mix
with 50 µL of a 1 M (NH4)SO4 stock solution (pH 7.3).
This suspension was incubated for 2 hr under stirring and
aeration. A parallel sample was treated in the same way but
with 100 µL / 20 mL of an allylthiourea solution (5g/L, pH
7.3) was added to inhibit nitrification. After the
incubation period, the oxygen uptake rate (OUR) of both
samples was measured with an electrode. The difference
between the OUR of the untreated sample and the
allylthiourea-treated sample gave the nitrification
activity. The OUR of the untreated sample gave the total
respiration activity and the OUR of the
allylthiourea-treated sample gave the heterotrophic
respiration activity.

	Test substance
	:
	2,4-DCP of analytical grade, from a chemical company.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was not conducted following the ISO 9509 (1989)
test guideline but the study is well  documented.

	Flag
	:
	Critical study for SIDS endpoint

	06.06.2002
	(187)

	
	
	

	Type
	:
	aquatic

	Species
	:
	other fungi

	Exposure period
	:
	10 day(s)

	Unit
	:
	mg/l

	CE100
	:
	= 9.7 - IF "9.7" <> "" "." 
-
 162 

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Media containing the test substance inoculated with
yeastlike fungi were incubated in the dark for 2 days at
35°C.
Media with moldlike fungi were incubated for 10 days at
22°C.

	Test substance
	:
	2,4-DCP
Commercial product (Purity >= 98-99%) and further purified.

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to standardised
guidelines and not sufficiently described.

	05.06.2002
	(156)

	
	
	

	Type
	:
	aquatic

	Species
	:
	other protozoa: Tetrahymena thermophila

	Exposure period
	:
	46 hour(s)

	Unit
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	The unit of the EC values is not mentioned in the
publication, it is assumed that the unit is mg/L according
to the other relevant results.

	Result
	:
	Endpoint: Growth inhibition
In PP-medium: EC50 = 2 mg/L
In E.coli 1-medium: EC50 = 1.1 mg/L
In E.coli 6-medium: EC50 = 1.2 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Test organisms:
For test purposes, stock cultures of Tetrahymena thermophila
B III are maintained in PP-medium at 32°C and subcultured
weekly. 
-Culture media:
All media were sterile, buffered with 10 mM Tris and
adjusted to pH 7.35.
Axenic media: PP-medium, containing 0.5% proteose peptone,
0.5% glucose, enriched with yeast extract and inorganic
salts, and Synthetic medium, a lipid free medium.
Bacteria based media: E. coli 1: 1g/L lyophilised E.coli, 2
g/L glucose and E. coli 6: 6 g/L E. coli, 3 g/L glucose.
-Test protocol:
Test performed in an incubator at 32°C in the dark with 2 mL
of culture for 46h. The cultures were not shaken and not
aerated during the exposure.
-Determinations were made photometrically in the axenic
media. A calibration curve between the optical density and
the cell count was made for each medium. In both E. coli
media the cells were counted microscopically. For each
measurement a 25 µL aliquot was removed aseptically from the
culture to a microplate well. Samples were then diluted 1:12
with 2% glutardialdehyde solution (fixative) and counted
after allowing the organisms to sediments.

	Test substance
	:
	2,4-DCP
From Aldrich, of the highest purity available.

	Reliability
	:
	(3) invalid

	
	
	The test was not performed according to standardised
Guidelines, moreover, the results unit is not secured.

	05.06.2002
	(136)

	
	
	

	Type
	:
	soil

	Species
	:
	Escherichia coli (Bacteria)

	Exposure period
	:
	15 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	= 12.61 - IF "12.61" <> "" "." 
-
  

	EC25
	:
	= 11.64 - IF "11.64" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	other: Luminescent bacteria test 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	Another test was carried out in the same conditions with
other lux-marked strains: P. fluorescens.
EC50 = 38.28 mg/L
EC25 = 34.18 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The lux-marked strains used in this set of experiments were
E. coli HB101 pUCD607 ond P. fluorescens pUCD607 which
contained the luxCDABE genes as multicopy plasmids. All the
cultures were freeze-dried and resuscitated for 2 h in 10 mL
of Luria-Bertani medium at 25 °C in an orbital shaker. 
A 100 µL aliquot of washed cells was added to 900 µL of a
dilution of 2,4-DCP ranging from 0 to 175 mg/L in a 1-mL
luminoter cuvette.
The cells were read after 15 min.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	No information was given concerning the test substance and
the test was not performed according to standardised
Guidelines.

	05.06.2002
	(179)

	
	
	

	Type
	:
	soil

	Species
	:
	other bacteria: Burkholderia sp.

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	= .0013 - IF ".0013" <> "" "." 
-
  

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Burkholderia sp. RASC c2 was chromosomally marked with
luxCADBE and tetracycline resistance genes.
Luxmarked bacteria cells were grown in
peptone-tryptone-yeast extract-glucose/ 10 broth
supplemented with 12.5 µg/ mL or tetracycline and harvested
during the mid-exponential phase by centrifugation in the
presence of 0.1 M CaCl2.
Cell metabollic activity was determined by scintillation
counting of bioluminescence after 48h at 25°C.
Air-dried (gravimetric water content: 0.12 g/g)  and sieved
(2.7 mm) Brick Earth Littlehampton soil was used for all
experiments. Prior testing, soil was extracted with 0.01 M
CaCl2

	Test substance
	:
	2,4-DCP obtained from Aldrich (purity > 99%)

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised method.

	05.06.2002
	(172)

	
	
	

	Type
	:
	soil

	Species
	:
	other bacteria: natural microflore extract from a soil

	Exposure period
	:
	28 day(s)

	Unit
	:
	mg/kg soil dw

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Endpoint: Biomass by estimating the deshydrogenase activity
inhibition using a spectrophotometer
2 concentrations are tested:
At 5 mg/ kg of soil dry weight, inhibition of 8 % is
observed after 28 days.
At 50 mg/ kg, Inhibition level is 8 % at the test beginning,
31 % at the day 14 and 52 % at the end of the test.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-soil caracteristics:
clay: 6.9%
peat: 39%
sand: 54.1%

pH: 6.8
maximal water capacity: 22.1%
organic content: 0.9%
-Reference Substance: Aretit (herbicide)
-Test substance: mixed with sand prior to the test exposure
-Test conditions: 
22 °c in dark
Humidity: 60 % of the water capacity

	Test substance
	:
	2,4-DCP
Purchased from Merck, Darmstadt, Germany. 
Purity > 98%.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described and approved by the German authorities.

	Flag
	:
	Critical study for SIDS endpoint

	14.06.2002
	(154)

	
	
	

	Type
	:
	soil

	Species
	:
	other bacteria: natural microflore extract from a soil

	Exposure period
	:
	28 day(s)

	Unit
	:
	mg/kg soil dw

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Endpoint: Biomass by estimating the deshydrogenase activity
inhibition using a spectrophotometer.
2 concentrations are tested:
At 5 mg/ kg of soil dry weight, inhibition of 15 % is
observed after 14 days.
At 50 mg/ kg, Inhibition level is 31 % at the test
beginning, 38 % at the day 14 and 37 % at the end of the
test.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-soil caracteristics:
clay: 29.5%
peat: 35.9%
sand: 34.6%

pH: 7.3-7.4
maximal water capacity: 33.4%
organic content: 2.2%
-Reference Substance: Aretit (herbicide)
-Test substance: mixed with sand prior to the test exposure
-Test conditions: 
22 °c in dark
Humidity: 60 % of the water capacity
-Endpoint: Biomass by estimating the deshydrogenase activity
inhibition using a spectrophotometer

	Test substance
	:
	2,4-DCP
Purchased from Merck, Darmstadt, Germany. 
Purity > 98%.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described and approved by the German authorities
but the endpoint is not suitable for an hazard assessment.

	05.06.2002
	(154)

	
	
	

	Type
	:
	soil

	Species
	:
	other fungi: Rhizobium leguminosarum

	Exposure period
	:
	77 day(s)

	Unit
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	A "significant" decrease in the rhizobial population is
taken as a 10-fold decrease or more when compared to control
soils.

After 35d, the water control soil contained 240000 cells/ g
dry soil; After 77 d the number had declined to 120000.
For the test, 4.7 mg/ kg dry soil of 2,4-DCP were added (=
2.08 mg C/ kg dry soil). The test soil contained 120000
cells/ g dry soil after 35d and 80000 after 77d.

The number of cells in the soil treated with 2,4-DCP was not
significantly different from the control soil.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-soil caracteristics:
the soil used is a sandy loam. It has a pH of 6.5, organic C
content of 1.59% and a total N content of 0.093%. The heavy
metal content of the soil was (mg/kg): 38 Zn, 7 Cu, 8 Ni,
<0.2 Cd, 8 Cr, and 5 Pb. 2,4-DCP was dissolved in water
prior to addition. Control soil was treated with water only.
During and after treatment, the soils were thoroughly
stirred using an electric miwer. They were then placed in
plastic bags, their moisture content adjusted to 50 % water
holding capacity before loosely tying and storing at 20 °C.
-Test protocol:
The most probable number (MPN) was used to estimate the
number of indigenous rhibozia using a 10-fold dilution
series and white clover as the trap host.
Rhibozial numbers were estimated 5 and 24 weeks after
dilution. 3 replicate plant infection tubes were inoculated
with 1 mL aliquots at each dilution step and the tubes
placed in a controlled environment growth cabinet with 14 h
days at 20 °C, 9.55 W/mE2 light energy and 16°C nights. 
All tubes were calculated using the MPNES computer program.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol. No
information concerning the test substance was given.

	05.06.2002
	(44)


4.5.1
CHRONIC TOXICITY TO FISH

	
	
	

	Species
	:
	Pimephales promelas (Fish, fresh water)

	Endpoint
	:
	other: survival, growth

	Exposure period
	:
	28 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .29 - IF ".29" <> "" "." 
-
  

	LOEC
	:
	= .46 - IF ".46" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line draft "Early Life Stage Test (ELS-Test)"

	Year
	:
	1982

	GLP
	:
	no

	Test substance
	:
	other TS: reagent grade


	Result
	:
	* The above results are related to survival.
* LOEC for growth of larval and juvenile stages = 1.24 mg/l 
NOEC for growth = 0.77 mg/l 
LOEC for hatching inhibition > 1.24 mg/l

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The exposure system consisted of a modified proportional
diluter with a dilution factor of 0.6. Flow rate averaged 53
ml/min and replacement time for 90 % of the test water was 5
hours.
Water was obtained from Lake Superior. Temperature was
maintained at a constant temperature within 25 +- 2°C.
Total hardness : 46.0 (44.6-47.0) as CaCO3
pH 7.2 to 7.9
Mean dissolved oxygen 7.7 m/l (6.5-8.5)
Dissolution of the substance in water for making the stock
solution.
Water samples were taken from the quadruplicate tanks so
that toxicant concentrations were measured in all tanks once
a week. 2,4-DCP was analysed with the automated
3-methyl-2benzothiazolone hydrazone (MBTH) method. 
Embryos were obtained from the stock culture unit maintained
at the Environmental Research Laboratory - Duluth.
Group of 50 eggs (< 24 h after spawning) were distributed
randomly to each of 24 exposure tanks (quadruplicates). At
complete hatch (in cups), 25 normal larvae from each cup
were placed in their respective tanks for exposure to the
test solutions.
Feeding : alive San Francisco Bay brine shrimp (< 12 h old)
Surviving fish were counted at 96h , 1, 2, 3 and 4 weeks.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2002
	(77)

	
	
	

	Species
	:
	Oryzias latipes (Fish, fresh water)

	Endpoint
	:
	other: hatching of embryos and survival and growth of juveniles

	Exposure period
	:
	40 day(s)

	Unit
	:
	mg/l

	MATC
	:
	= .32 - IF ".32" <> "" "." 
-
 .63 

	Method
	:
	

	Year
	:
	1988

	GLP
	:
	

	Test substance
	:
	


	Result
	:
	Both hatching of embryos and survival of juveniles were
significantly reduced by exposure to 0.63 mg/L of 2,4-DCP,
whereas the growth rate was not affected at the highest
concentration tested, 1.25 mg/L.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Japanese language. Only the summary was in English.

	18.06.2002
	(175)


4.5.2
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Species
	:
	Daphnia magna (Crustacea)

	Endpoint
	:
	other: parent mortality, reproduction rate and appearance of the first offspring

	Exposure period
	:
	21 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	=  - IF "" <> "" "." 
-
 .21 measured/nominal

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	reproduction-21d NOEC = 0.32 mg/L as expressed in nominal
concentration
reproduction-21d NOEC = 0.21 mg/L as expressed in minimal
concentration.
Reproduction rate was the most sensitive endpoint.
EC50/NOEC = 12

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Test conducted in accordance with the "Provisional
procedure: extended toxicology test with Daphnia magna
(determination of NOEC for reproduction rate, mortality and
the time of the first appearance of offspring; 21d)" as of
1/01/1984, issued as the "recommendation of the Federal
Environmental Agency on the performance of testing according
to section 5, para 1, N° 3 of the regulation on application
documents and evidence under the chemicals act" (Federal
Environmental Agency).
-Dilution water: synthetic freshwater (DIN-German Institute
of Standardisation, 1982a,b); Total hardness: 2.5 mmol/L (Ca
and Mg); pH: 8+/-0.2; aerated up to the water saturation
level
-Stock solution of 2,4-DCP was prepared at 50 mg/l in
dilution water by magnetic stirring for 24 h.
-Test concentrations were prepared by dilution of the stock
solution in the range in which effects were to be expected
in accordance with the results from the acute 24h D. magna
test and a preliminary 3d D. magna test (same conditions as
in the 21d reproduction test). tested concentrations range:
0.08-10 mg/L.
-Photoperiod: lit from 7 a.m. to 4 p.m. with fluorescent
lamps.
-Four parallel test vessels per concentration level and the
control comprising at least four vessels, were filled with
24h-old Daphnia - 1 animal/50ml- and this meant 20 test
animal per concentration.
-Semi-static exposure with freshly prepared media 3 times a
week.
-3 times a week, dead parent animals were removed, the
offspring were counted, the total number for each test
vessels was recorded and pH and O2 were measured in two test
vessels per concentration level.
-To record the day on which the first offspring appeared,
the test and control preparations were observed daily.
-Daphnia were fed daily; COD of 15-20 mg/l as the daily feed
amount.
-Unlike the procedure proposal, the temperature of the test
area was set at 25 +/- 1°C in order to be sure of meeting
the stipulated quality criteria.
-Test concentration analysis: 2 analysis were made, the
first sampling on one of the transfer days befor the 7th
day, the second between the 16th and 21st day.

NOEC was determined with reference to the nominal
concentrations, unless chemical analysis showed a loss of
the tested substance of more than 20%, then the lowest
analysed concentration obtained during the test was also
given for the NOEC.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(2) valid with restrictions

	
	
	This study was carried out in accordance with the DIN
standards but the purity and the origin of the test
substance is not mentioned.

	Flag
	:
	Critical study for SIDS endpoint

	08.07.2002
	(109)

	
	
	

	Species
	:
	Daphnia magna (Crustacea)

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	21 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .74 - IF ".74" <> "" "." 
-
  

	LCEC
	:
	= 1.48 - IF "1.48" <> "" "." 
-
  

	Analytical monitoring
	:
	yes

	Method
	:
	other: consistent with OECD guideline 211 

	Year
	:
	1988

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	LOEC for growth = 2.96 mg/l 
LOEC for survival = 1.48 mg/l

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The brood stock was maintained in Lake Huron water, at 20 ±
1°C, with a 16 h daylight photoperiod.
24 hours before testing, multiparous females were isolated
and the neonates produced by these adults were used in the
chronic test.
Static renewal procedure with batchwise replacement of the
test and control solutions on a Monday, Wednesday and Friday
basis.
The test concentrations ranged from 0.38 mg/l to 6.0 mg/l
and were prepared by diluting a stock solution in water.
Test organisms were fed with Selenastrum capricornutum at a
rate equivalent to 2.5 mg dry wt/l dilution water. One
neonate daphnid was placed in each uniquely labeled tube.
Each test
concentration and the controls had 4 replicates, resulting
in 20 daphnids being exposed to each concentration.
Duration : 21 days. Observations, oxygen and pH measurements
each renewal day.
Water concentrations of 2,4-DCP were determined using HPLC.
On each Monday, Wednesday and Friday during study, analyses
were performed on a replicate from each test concentration
and control.

	Test substance
	:
	2,4-DCP
Obtained from Kodak and had a purity of 99.9 % (as analysed
by chromatography)

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	08.07.2002
	(67)

	
	
	

	Species
	:
	other: Hydropsyche slossonae Larvae (Trichoptera)

	Endpoint
	:
	other: the net-spinning behavior

	Exposure period
	:
	20 day(s)

	Unit
	:
	mg/l

	LCEC
	:
	= .0035 - IF ".0035" <> "" "." 
-
  

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-dynamic flow system.
-40-L aquariums where the larvae will reside and spin their
nets.
-70 larvae/ aquarium acclimated to laboratory conditions for
2 weeks.
-Reconstituted water: 40 mg CaCO3/ L.
-All exposure tests were duplicated.
-Larvae fed with 1 g of frozen Artemia sp. / aquarium twice
a week.
-Water changed every 4 h for the first 24 h, after: daily.
-The renewed water contained the nominal exposure
concentration, however the authors assumed that the actual
concentration should be close to the nominal 2,4-DCP
concentration tested, since the water is changed daily.
-Photoperiod: 16h/8-h day/night.
-T°: 15 +/- 1°C.
-Every five days, all nets spuns were collected.
-The water chemistry was measured every 2 days.

	Test substance
	:
	2,4-DCP obtained from Aldrich, purity 99%

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was not performed according to a standardised
protocol but test conditions are well described.
Nevertheless, there is no relevant proof in this work that
net anomalies could have an impact on population and some
further tests may be needed to be able to use this data for
PNEC derivation.

	Flag
	:
	Critical study for SIDS endpoint

	21.08.2002
	(193)


4.6.1
TOXICITY TO SEDIMENT DWELLING ORGANISMS

4.6.2
TOXICITY TO TERRESTRIAL PLANTS

	
	
	

	Species
	:
	Avena sativa (Monocotyledon)

	Endpoint
	:
	growth

	Exposure period
	:
	14 day(s)

	Unit
	:
	mg/kg soil dw

	NOEC
	:
	= 10 - IF "10" <> "" "." 
-
  

	EC50
	:
	= 316 - IF "316" <> "" "." 
-
  

	Method
	:
	OECD Guide-line 208 "Terrestrial Plants, Growth Test"

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	The growth inhibition begins at 100 mg/ kg. At this
concentration, growth is inhibited by 11 %, at 1000 mg/ kg,
growth is totally inhibited. 
By probit transformation, the growth inhibition EC50 value
is estimated to be 316 mg/ kg.
Results are valid when the weight of the 6 control plants is
> 800 mg.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Soil caracteristics:
organic content: 2.29%
Particle < 20 µm: 10.1%
pH: 5.6
cation exchange capacity: 9.7 +/- 0.3
N-Total: 0.17 +/- 0.03
Maximal water capacity: 44%
-Test exposure:
Incubation in 500 mL glasses at 20 °C, 16/8 h L/D, Light >
7000 lux
Soil humidity: 80% of the maximal water capacity
Test substance mixed with quartz sand
Plants grow in polystyrol 500mL-containers
-Reference substance: tri-chloro-acetic-acid
-Concentrations tested: 0, 1, 10, 100, 1000 mg/kg

	Test substance
	:
	2,4-DCP
Purchased from Merck, Darmstadt, Germany. 
Purity > 98%.

	Reliability
	:
	(1) valid without restriction

	
	
	Test performed according to the OEDC Guidelines 208 and
approved by the German authorities.

	Flag
	:
	Critical study for SIDS endpoint

	11.10.2002
	(154)

	
	
	

	Species
	:
	other terrestrial plant: cabbage (Chinese)

	Endpoint
	:
	growth

	Exposure period
	:
	5 day(s)

	Unit
	:
	mg/l

	EC50
	:
	= 17.1 - IF "17.1" <> "" "." 
-
  

	Method
	:
	OECD Guide-line 208 "Terrestrial Plants, Growth Test"

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Authors indicate they conducted the tests according to the
OECD 208 TG, but perform the tests in aqueous solutions
which is not in accordance with the OECD 208 TG.

	Result
	:
	The 120h-EC50 values are based only on the germinated seeds.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Test organisms:
Cabbage (chinese) was sterilised, soaked and washed before
use.
-Test protocol:
A stock solution was prepared in aqueous solution. Deionized
water was used as the control and diluent. For the toxicity
tests, six concentrations, arranged in geometric series in a
ratio of 1.5 to 2, were selected.
The experiments were conducted using 100 x 15 mm disposable
petri dishes and Whatman No.1 filter paper; each dish
contained 5mL test solution containing different
concentrations of 2,4-DCP or deionized water control. These
solutions were renewed each 12h to achieve semi-static
exposure, while oxygen content and pH were measured.
The pH ranged from 6.85 to 7.12. 15 pretreatead seeds were
placed on the filter paper. After 120h of incubation in the
dark at 25 +/- 1°C, the root elongation of each seed was
measured to 1 mm, 4 replicates were conducted for each test.
The concentration of test compound at which root length was
50% of that in the control, expressed as 120h-EC50, was
calculated by plotting the inhibition rate (%) in root
elongation against the logarithm of the concentration.

	Test substance
	:
	2,4-DCP obtained from chemical source without further
purification, and purity was >= 95%

	Reliability
	:
	(3) invalid

	
	
	TDespite what the authors state, the test was performed not
according to a standardised guidelines. The test substance
purity is not controlled prior to use.

	05.06.2002
	(62)

	
	
	

	Species
	:
	other terrestrial plant: soybean

	Endpoint
	:
	growth

	Exposure period
	:
	 

	Unit
	:
	

	EC50
	:
	= 6.5 - IF "6.5" <> "" "." 
-
  

	Method
	:
	other: TOXSCREEN 

	Year
	:
	1991

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Primary publication was not available.

	05.06.2002
	(138)

	
	
	

	Species
	:
	other terrestrial plant: Barley

	Endpoint
	:
	growth

	Exposure period
	:
	 

	Unit
	:
	mg/l

	EC50
	:
	= 31 - IF "31" <> "" "." 
-
  

	Method
	:
	other: TOXSCREEN 

	Year
	:
	1991

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(4) not assignable

	
	
	Primary publication was not available.

	05.06.2002
	(138)


4.6.3
TOXICITY TO SOIL DWELLING ORGANISMS

	
	
	

	Type
	:
	artificial soil

	Species
	:
	other: Poecilus cupreus (carabidan)

	Endpoint
	:
	other: Feed rate of Calliphora

	Exposure period
	:
	14 day(s)

	Unit
	:
	mg/kg soil dw

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	At a concentration of 5 mg/ kg, the feed rate of Calliphora
is reduced by 41 % in comparison with the control.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Test organisms:
4 replicates/ concentration
4- 12 weeks old
acclimated in laboratory at least 1 week prior to the test
beginning
-Soil caracteristics:
quartz sand (particle size: 0.1- 0.4 mm)
99.7% Silicium dioxide
Humidity: 70% of the maximal water capacity
46 mL of water deionised / 250 g of sand
-Test substance:
Mixed and diluted with quartz sand
-Reference substance: Afugan (fungicide) which should induce
60-100 % of mortality at a concentration of 1 L/ ha.
-Test exposure:
3 male and 3 female/ Plastic container with 250 mg of sand
T°: 20 - 24 °C
each 2-3 days, organisms are fed with Calliphora
-Result analysis:
Analysis of variance

	Test substance
	:
	2,4-DCP
Purchased from Merck, Darmstadt, Germany. 
Purity > 98%.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test approved by German authorities but the endpoint is not
suitable for an hazard assesment.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(154)

	
	
	

	Type
	:
	artificial soil

	Species
	:
	Eisenia fetida (Worm (Annelida), soil dwelling)

	Endpoint
	:
	mortality

	Exposure period
	:
	14 day(s)

	Unit
	:
	mg/kg soil dw

	NOEC
	:
	= 192 - IF "192" <> "" "." 
-
  

	LC50
	:
	= 253 - IF "253" <> "" "." 
-
  

	LC100
	:
	= 577 - IF "577" <> "" "." 
-
  

	Method
	:
	OECD Guide-line 207 "Earthworm, Acute Toxcity Test"

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	As it was shown in another part from the same study (cf
chap. 3.5.), the 2,4-DCP should be degraded by 50 % in a few
minutes in open system. The opinion of the authors was that,
by precaution, the nominal concentrations values should be
divided by 2 for the calculation of the results.

	Result
	:
	At 192 mg/kg, no death occurs and at 333 mg/ kg only one
earthworm was still alive.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Earthworms: 10/ test concentration, 3 months old, 250-600
mg, acclimated to the soil at least 1 day before the
exposure beginning.
-Artificial soil: 70% quartz sand, 30 % Kaolin; pH= 6 +/-
0.5
; humidity: 35 %
-Reference substance: Chlorazetamid
-Prior to use, the test substance is mixed and diluted with
quartz sand to obtain the appropriate concentrations. Then
the test substance concentrations were not measured during
the test.
-Exposure conditions: 10 organisms/ 1.2 L-container
(surface: 200 cm2), T°: 20 +/- 2°C; Light: 400-800 lux in
continuous light.
-Results estimated by Probit-analysis.

	Test substance
	:
	2,4-DCP
Purchased from Merck, Darmstadt, Germany. 
Purity > 98%.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test performed according to the standard Guideline and
approved by the German authorities. 
Nevertheless, the measured values are to be reconsidered and
divided by 2, as suggested by the authors, because of the
dissipation of the test substance.

	Flag
	:
	Critical study for SIDS endpoint

	06.06.2002
	(154)

	
	
	

	Type
	:
	artificial soil

	Species
	:
	Folsomia candida (Arthropod (Collembola), soil dwelling)

	Endpoint
	:
	mortality

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/kg soil dw

	LC0
	:
	= 10 - IF "10" <> "" "." 
-
  measured/nominal

	LC50
	:
	= 55 - IF "55" <> "" "." 
-
  measured/nominal

	LC100
	:
	= 100 - IF "100" <> "" "." 
-
  measured/nominal

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Results are expressed in nominal concentrations.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Test organisms:
4 replicates/ concentration
20 adults, size: > 3 mm
-Soil caracteristics:
Organic content: 1.21 %
pH: 5.9 - 6.4
Humidity: 40 - 50 % of the maximal water capacity
10 g of soil are used for this test.
containers: 100 mL
-Test substance:
Mixed and diluted with quartz sand
-Result analysis:
Probit analysis

	Test substance
	:
	2,4-DCP
Purchased from Merck, Darmstadt, Germany.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described. Approved by German authorities.

	06.06.2002
	(154)

	
	
	

	Type
	:
	artificial soil

	Species
	:
	Folsomia candida (Arthropod (Collembola), soil dwelling)

	Endpoint
	:
	other: mortality and reproduction

	Exposure period
	:
	34 day(s)

	Unit
	:
	mg/kg soil dw

	Method
	:
	other: ISO 11267:1999 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Reproduction test of 34 days.
-Endpoint: adult mortality:
EC10: 0.7
EC50: 3.5
EC90: 18.7

-Endpoint: Reproduction rate:
EC10: 3.8
EC50: 7.1
EC90: 13.3

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Test organisms:
4 replicates/ concentration
10-12 d old
-Soil caracteristics:
Organic content: 1.21 %
pH: 5.9 - 6.4
Humidity: 40-50 % of the maximal water capacity
30 g of soil are used for this test.
containers: 100 mL
-Test substance:
Mixed and diluted with quartz sand
-Test exposure:
T°: 20 +/- 2°C
Light: 250-500 lux
At day 0 and day 14, organisms are fed with 2 mg of yeast
-Result analysis:
Probit analysis

	Test substance
	:
	2,4-DCP
Purchased from Merck, Darmstadt, Germany. 
Purity > 98%.

	Reliability
	:
	(1) valid without restriction

	
	
	Test well described. Approved by German authorities.

	Flag
	:
	Critical study for SIDS endpoint

	05.06.2002
	(154)

	
	
	

	Type
	:
	other

	Species
	:
	Eisenia fetida (Worm (Annelida), soil dwelling)

	Endpoint
	:
	mortality

	Exposure period
	:
	2 day(s)

	Unit
	:
	other:mg/ kg

	LC50
	:
	= .00021 - IF ".00021" <> "" "." 
-
  

	Method
	:
	other 

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The duration of the contact test was 2 days.
Animals were tested individually in a control-treatment
pair, with no animal mortalities in the control groups.
Test follows standard protocols.

	Test substance
	:
	2,4-DCP

	Reliability
	:
	(3) invalid

	
	
	No information concerning the test substance (source,
purity) were given. Moreover, the test conditions are poorly
described, the test period is too short.
For a contact test, it sounds unconsistent to express the
results in mg/kg.

	14.06.2002
	(41)


4.6.4
TOX. TO OTHER NON MAMM. TERR. SPECIES

4.7

BIOLOGICAL EFFECTS MONITORING

	
	
	

	Memo
	:
	Acute toxicity test to rana japonica tadpoles


	Remark
	:
	year:2000

	Result
	:
	LC50 value was 16.4 mg/L after a 24h exposure period.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Test organisms:
Rana japonica eggs were collected from a single frog-pond in
Nanjing. All eggs had been laid no more than 2 days prior to
collection. Eggs and the resulting tadpoles were maintained
at room temperature(22-25°C) in aerated stream water
laboratory. Tadpoles were fed daily, feeding was halted 24
hours before each test.
Average body weight: 0.09 =/- 0.01 g
Average body length: 2.5 +/- 0.1 cm

-Test exposure:
10 tadpoles/ 500mL solution filled glass beaker.
Each assay was set up in triplicates
Solutions were renewed every 6 hours to achieve semi-static
exposure.
Aerated water without test compound served at blanc.
LC50 were determined using linear regression analysis.

	Test substance
	:
	Provided by the department of Chemistry at Nanjing
University. It was at sufficient purity (analytical purity)
and further purification was not necessary.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test not performed according to a standardised protocol, but
conditions of the test are well described.

	06.06.2002
	(199)

	
	
	

	Memo
	:
	Biological early warning system - Onchorhynchus mikiss


	Result
	:
	The observed effect was characterized by coughing, followed
by moderate swimming with orientation perpendicular to the
flow of water, followed by increased swimming og the rainbow
trout.
NOEC = 10 µg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The Bio-Sensor, a biological monitoring system, was used for
this test. In this system, 12 exposure chambers, each of
which held one fish, received a continuous flow of water for
testing. Within each tank, non contact submerged electrodes
received bioelectric signals generated by each fish. The
microvolt signals, resulting of the summation of
neuromuscular activities of the fish, were interfaced to a
computer, as waveforms, for subsequent analyses. Ultimately,
these waveforms represented the ventilatory and certain
locomotion behaviors of the fish.
The exposure period was 30 min. Conductivity, pH, dissolved
oxygen, and temperature were continuously monitored with a
physicochemical monitor.
The test fish were the rainbow trout, Oncorhyncus mykiss.
The test water was taken from the Grand River of Waterloo,
Ontario, Canada.

	Test substance
	:
	It was concentrated in a stock solution of 2g/L methanol.

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol. No
information concerning the test substance were given.

	28.12.2001
	(68)

	
	
	

	Memo
	:
	Neutral red assay


	Remark
	:
	year: 1996

	Result
	:
	EC50 with S9 = ca. 50mg/L
EC50 without S9 = ca. 100 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Cytotoxicity test performed in RTG-2-cells from Oncorhynchus
mykiss with and without an exogeneous bioactivation by
S9-Mix from liver of rats.

	Test substance
	:
	Not specified

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol. No
information concerning the test substance were given.

	22.10.2001
	(78)

	
	
	

	Memo
	:
	Pollen tube growth test


	Remark
	:
	year: 1996
The pollen tube growth test could be suitable as a
prescreening or complemenyary short-term test for monitoring
aquatic toxicity.

	Result
	:
	The IC50 value corresponds to the 50% growth inhibitory
concentration.
IC50 = 14.1 +/- 2.4 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Suspensions of pollen, while producing pollen tubes, were
incubated with increasing concentrations of the test
chemical for 18h at 27°C in the dark.
The Alcian Blue staining method for the photometric
quantification of pollen tube mass production was used.

	Test substance
	:
	Purity > 98%

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol.

	28.12.2001
	(165)

	
	
	

	Memo
	:
	Pollen tube growth test


	Remark
	:
	year: 1997

	Result
	:
	The IC50 value corresponds to the 50% growth inhibitory
concentration.
IC50 = 20.52 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The test was performed as described by Kristen and Kappler
(1995). Pollen of tobacco plants (Nicotinia sylverstris
Spegazz and Comes) were suspended in aqueous culture medium,
and growth of the pollen tubes was quantified
photometrically with the alcian blue staining method (Kapler
and Kristen 1988). The test exposure was 24h.

	Test substance
	:
	Unspecified

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol. No
information concerning the test substance were given.

	22.10.2001
	(166)

	
	
	

	Memo
	:
	Pollen tube growth test


	Remark
	:
	year: 1994

	Result
	:
	The IC50 value corresponds to the 50% growth inhibitory
concentration.
IC50 = 13 +/- 1 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The alcian blue staining method for the photometric
quantification of pollen tube mass production was used.
Pollen of tobacco plants (Nicotania sylvestris) were
collected during early stages of anthesis and suspended in
aqueous culture medium containing 10% sucrose, 0.01% boric
acid, and 3 mmol/L Ca(NO3)2. 
Suspensions of pollen, while producing pollen tubes, were
incubated with increasing concentrations of the test
chemical for 18 h at 27°C in the dark.
Each experiment was repeated at least 3 times, and each
dosage group was assayed in triplicate.

	Test substance
	:
	Sigma product.

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol.

	22.10.2001
	(11)

	
	
	

	Memo
	:
	Submitochondrial particles assay


	Remark
	:
	year: 1995
The SMP bioassay could be suitable as a prescreening or
complemenyary short-term test for monitoring aquatic
toxicity.

	Result
	:
	EC50 represents the concentration at which the NADH
production rate is diminished by 50%.
EC50 = 1.4 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The NADH production rate is quantified by measuring
spectrophotometrically the absorbance at 340 nm. 
The SMPs were prepared from beef heart mitochondria
according to the method of Hansen and Smith (1964). 
The test was performed with a concentration of 50 mg
protein/mL, during 12h at 28°C.

	Test substance
	:
	Purchased from Aldrich, dissolved in dimethyl sulfoxide
(DMSO) prior to use.

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol. No
information concerning the test substance purity were given.

	22.10.2001
	(6)

	
	
	

	Memo
	:
	Test battery for the assessment of aquatic toxicity


	Remark
	:
	year: 1997
The results show that the in-vitro tests are less sensitive
than traditional organismic tests.

	Result
	:
	-NR: EC50 = 74.5 mg/L
-KB: EC50 = 34.1 mg/L
-GAP: EC50 = 297 mg/L

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Neutralred assay (NR): Cytotoxicity was tested according to
Borenfreund and Puerner (1985) in BCF-2 fish cell cultures,
but washing the cells was performed with phosphate-buffered
saline (pH 7.4) instead of formaldehyde.
-Kenacidblue assay (KB): Protein concentrations per well as
a parameter for cell proliferation  were determined
according to Knox et al. (1986) subsequent to the NR assay.
-Glycerinaldehydephosphate Dehydrogenase (GAP): The enzyme
activity was determined according to Bergmeyer (1983).

	Test substance
	:
	Obtained in highest available purity from Merck, dissolved
in dimethyl sulfoxide (DMSO).

	Reliability
	:
	(3) invalid

	
	
	Test not performed according to a standardised protocol.

	04.06.2002
	(202)


4.8

BIOTRANSFORMATION AND KINETICS

4.9

ADDITIONAL REMARKS

	
	
	

	Memo
	:
	Endocrine disruption


	Result
	:
	2,4-DCP reduced slightly the binding of tritiated
17B-estradiol to the receptor (50% binding reduction in the
presence of 5.10-3 M of 2,4-DCP, thus at the concentrations
ratio 2,4-DCP/17B-estradiol of 10+6). Whether this
inhibitory effect was due to direct competition was not
determined. The ability of 2,4-DCP to stimulate the
transcriptional activity of the estrogen receptor directly
has not been tested.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The initial examination for estrogenicity was carried out on
various substances including 2,4-DCP by measuring direct
binding of the chemicals to the fish estrogen receptor,
using a cytosolic extract from the liver of rainbow trout.
Livers were frozen immediately after being removed from the
fish, in liquid nitrogen, and subsequently stored at -80°C.
They were thawed and homogenized on ice in 2.5 vol of buffer
(50 mM TrisHCl, 0.1 mM EDTA, 10 mM sodium molybdate, and 1
mM monothioglycerol, pH 7.4). The homogenate was centrifuged
at 10000 g for 30 min at 2°C. The cytosol was then incubated
on ice for 30 min in the presence of dextran-coated charcoal
to remove any endogenous steroids and then spun at 50000 g
for 1 hr at 2°C. The final supernatant was carefully
aspirated, decanted, and a saturation analysis was carried
out on this cytosolic extract to establish the concentration
in [2,3,7,-3H]17B-estradiol (86 Ci/mmol) that saturated the
receptor preparation (generally between 2 and 10 nM).
Thereafter, cytosol samples with a protein content of 2-5
mg/ml were incubated in triplicate with a saturating
concentration of 5nM tritiated 17B-estradiol, both alone and
in the presence of competing ligands at a wide range of
concentrations (up to 1 mM). The unbound fraction was
removed by addition of charcoal and specific binding was
quantified. Experiments were repeated at least 3 times.

	Test substance
	:
	No data

	Conclusion
	:
	The authors stated that these experiments enlightened that a
surprisingly large proportion of environmentally persistent
chemicals are weakly estrogenic and thus introduced the
hypothesis that "there may be hundreds, or even thousands,
of chemicals in the environment which possess some
estrogenic activity"... Although apparently, their method is
not enough specific to insure an estroegnic actitivity of
the compounds.

	Reliability
	:
	(2) valid with restrictions

	
	
	The conditions of the test are well described, even if there
are no data on the test substances. The number and the
values of the concentrations used are not known.

	07.06.2002
	(90)


5.0

TOXICOKINETICS, METABOLISM AND DISTRIBUTION

5.1.1
ACUTE ORAL TOXICITY

	
	
	

	Type
	:
	LD50

	Value
	:
	= 1276 - IF "1276" <> "" "." 
-
 1352 mg/kg bw

	Species
	:
	mouse

	Strain
	:
	CD-1

	Sex
	:
	male/female

	Number of animals
	:
	8

	Vehicle
	:
	other: corn oil

	Doses
	:
	

	Method
	:
	other: similar to OECD Guide-line 401 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	LD50 = 1276 (982-1569) mg/kg for males and 1352 (1094-1670)
mg/kg for females. All deaths occurred within 6-24 hours
after dosing. All animals displayed signs evocating CNS
disorders within 10-15 min after dosing: ataxia, loss of
righting reflex, slight tremors, salivation, labored
breathing and depression. At necropsy, no gross
abnormalities were noted in dead animals nor in survivors
after a 2-week observation period.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	10 ml/kg were administered by gavage to 6 week-old male and
female CD-1 ICR mice (8 animals/sex/group; 5 dose levels, 1
animal/cage).
Continuous observation for 1 h after dosing, hourly for next
4 h, and twice daily for the next 14 d.
T°: 22°+/-2°C
Humidity: 40-60%
Light cycle: 12h/d
All animals that died and survivors were necropsied.
Calculations of LD50 by probit analysis and
Litchfield-Wilcoxon test.

	Test substance
	:
	Chemical from Aldrich (99% purity confirmed prior to
initiation of the study).

	Reliability
	:
	(1) valid without restriction

	
	
	This study was performed with mouse.

	17.01.2002
	(22) (23)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 2830 - IF "2830" <> "" "." 
-
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	Sprague-Dawley

	Sex
	:
	male

	Number of animals
	:
	6

	Vehicle
	:
	no data

	Doses
	:
	10,000 - 1,000 - 100 mg/kg

	Method
	:
	other: Smyth et al. (1962) Amer. Ind. Hyg. Ass. J. 23, 95-107. Range-finding method 

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	no data


	Remark
	:
	LD50 value range: 2050 - 3890 mg/kg bw.
200-300 g rats were used.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed in a way consistent with the OECD
Guidelines 401. There is no data on the test substance.

	18.01.2002
	(197)

	
	
	

	Type
	:
	LD50

	Value
	:
	ca. 4000 - IF "4000" <> "" "." 
-
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	Sprague-Dawley

	Sex
	:
	male/female

	Number of animals
	:
	6

	Vehicle
	:
	no data

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1972

	GLP
	:
	no

	Test substance
	:
	no data


	Result
	:
	LD50 males = 3670 (3040-4450) mg/kg
LD50 females = 4500 mg/kg

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	SD rats weighting 160 to 285 g before dosing (6
animals/sex/dose) were used.
doses: 2, 2.25, 3 g/kg bw.

	Reliability
	:
	(4) not assignable

	
	
	Japanese language. Only the summary was in English.

	07.01.2002
	(103)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 580 - IF "580" <> "" "." 
-
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	no data

	Sex
	:
	no data

	Number of animals
	:
	

	Vehicle
	:
	other: fuel oil

	Doses
	:
	

	Method
	:
	

	Year
	:
	1943

	GLP
	:
	no

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	As 20% solution in fuel oil.

	Reliability
	:
	(3) invalid

	
	
	There is not enough information about the method used.
Administration was performed as 20 % solution in fuel oil.

	07.01.2002
	(49)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 1630 - IF "1630" <> "" "." 
-
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	ICR

	Sex
	:
	male/female

	Number of animals
	:
	6

	Vehicle
	:
	no data

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1972

	GLP
	:
	no

	Test substance
	:
	no data


	Result
	:
	LD50 males = 1630 (1180-2250) mg/kg b.w. 
LD50 females = 1630 (1210-2180) mg/kg b.w.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Mice weighting 27 to 43 g before dosing were used
(6/sex/group).
doses: 0.667, 1, 1.5, 2.25 g/kg bw.

	Reliability
	:
	(4) not assignable

	
	
	Japanese language. Only the summary was in English.

	23.10.2001
	(103)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 1630 - IF "1630" <> "" "." 
-
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	other: CF-1 mouse

	Sex
	:
	male

	Number of animals
	:
	6

	Vehicle
	:
	no data

	Doses
	:
	10,000 - 1,000 - 100 mg/kg

	Method
	:
	other: Smyth et al. (1962) Amer. Ind. Hyg. Ass. J. 23, 95-107. 

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	no data


	Remark
	:
	LD50 value range: 1010 - 2620 mg/kg bw.
22-28 g mice were used.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed with mouse in a way consistent with
the OECD Guidelines 401. There is no data on the test
substance.

	18.01.2002
	(197)


5.1.2
ACUTE INHALATION TOXICITY

	
	
	

	Type
	:
	LC50

	Value
	:
	= .97 - IF ".97" <> "" "." 
-
  mg/l

	Species
	:
	rat

	Strain
	:
	Sprague-Dawley

	Sex
	:
	male/female

	Number of animals
	:
	5

	Vehicle
	:
	other: no vehicle, aerosol of the TS melted at 55°C

	Doses
	:
	from .97 mg/l (131 mg/kg) to

	Exposure time
	:
	4 hour(s)

	Method
	:
	other: similar to OECD Guide-line 403 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	Deaths were observed from .97 mg/l (131 mg/kg); they
occurred after 3 hours of inhalation up to 2 hours after the
end of exposure. Non lethal doses produced few signs, during
the exposure and few hours later: initial restlessness,
signs of eye irritation (see 5.2.2) and nasal mucosa
irritation, salivation, titubation, swelling of the
extremities, dyspnea, polypnea, low reactivity to sound
stimuli, slight spasms and decubitus. At lethal doses, the
severity of spasms increased; in addition early loss of
righting reflex and cyanosis before death were noted. All
these signs were no longer present 24 hours after treatment.
At all doses, decrease in mean body weight gain or slight
body weight loss were recorded on days 1 and 3; they were
reversible within one week. At necropsy, treatment-related
gross changes consisted of red spots on the lungs at all
doses.
No significant difference between results obtained for males
and females

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	as prescribed by 1.1 - 1.4; melted at 55 degree C

	Test substance
	:
	Sprague Dawley rats; 150 to 200 g; 5/sex/concentration;
rats were placed for 240 min into an inhalation chamber
(volume: 100 l) and test substance was delivered by
aerosol at concentrations of .77 - .84 - .97 - 1.07 and 1.13
mg/l (concentrations measured by spectrophotometry UV),
corresponding to inhaled doses of 105, 112.5, 131.5, 143.7
and 155.5 mg/kg respectively. Air changes were 1000 l/hour.
Animals were observed for clinical signs on day 0 during and
after the inhalation exposure then daily up to day 14. Body
weight was recorded on days 0-1-3-7-14. Necropsy of the
unscheduled dead animals and all survivors on day 14 was
carried out.

	Reliability
	:
	(3) invalid

	
	
	The substance was provided by Rhone-Poulenc but no
analytical check of the purity was performed (no certificate
of analysis was provided), no particule size distribution
have been determined, there is no control groups, and the
temperature of the substance inhaled is unknown.

	10.10.2002
	(148)


5.1.3
ACUTE DERMAL TOXICITY

	
	
	

	Type
	:
	LD50

	Value
	:
	= 780 - IF "780" <> "" "." 
-
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	Sprague-Dawley

	Sex
	:
	male/female

	Number of animals
	:
	5

	Vehicle
	:
	other: substance melted at 40°C to be liquid

	Doses
	:
	200-300-1400 and 2000 mg/kg

	Method
	:
	OECD Guide-line 402 "Acute dermal Toxicity"

	Year
	:
	1992

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	No death occurred at 200 mg/kg in both sexes. Minimal lethal
dose was 300 mg/kg in males. There was 4/5 deaths at 2000
mg/kg in males and females. Death occurred within 6 days
after application. Slight decrease in motor activity was
noted from 200 mg/kg and was no longer present 24 hours
after application. Marked decrease in motor activity and
respiratory impairment was observed from 300 mg/kg and 1400
mg/kg ; these signs were still present up to 6 and 9 days
respectively after treatment.

 At 2000 mg/kg, coma, soft feces and blood-like coloration
in urines were observed. Locally, at all doses, marked to
severe irritation resulting in skin necrosis was noted after
removal of the patch, hardly reversible within 2 week. 

Decrease in body weight gain (200 mg/kg) or body weight loss
(300 mg/kg and higher) were noted during the first 5 days of
observation. At necropsy, presence of a liquid black in
color in the urinary bladder of one male and one female at
2000 mg/kg.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The test substance was melted at 40 °C to obtain the liquid
form to be tested. This was done in order to obtain a more
pronounced toxic effect which can mimic accidents (but
there, T° was 60°C). It was applied under semi-occlusive
patches during 24 h to the skin of SD rats at a volume
taking into consideration the density of the substance
(d=1.38). The dose levels were 200-300-1400 and 2000 mg/kg
in males (5 animals/dose) and 200 and 2000 mg/kg in females
(5 animals/dose). The treated skin surface ranges between 2
cm2 (200 mg/kg dose) and 30-35 cm2 (2000 mg/kg dose).

	Test substance
	:
	Purity: 99,6%

	Reliability
	:
	(1) valid without restriction

	10.10.2002
	(149)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 3100 - IF "3100" <> "" "." 
-
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	no data

	Sex
	:
	no data

	Number of animals
	:
	

	Vehicle
	:
	no data

	Doses
	:
	

	Method
	:
	other: no data 

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(4) not assignable

	
	
	Primary publication is not available.
Rhodia to provide the report.

	23.10.2001
	(3)


5.1.4
ACUTE TOXICITY, OTHER ROUTES

	
	
	

	Type
	:
	LD50

	Value
	:
	= 430 - IF "430" <> "" "." 
-
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	no data

	Sex
	:
	male

	Number of animals
	:
	4

	Vehicle
	:
	other: olive oil

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	other: Thompson (1947) Bact. Rev., 11, 115.

	Year
	:
	1958

	GLP
	:
	no

	Test substance
	:
	no data

	Result
	:
	Death occurred within 3 hours after administration. Clinical
signs consisted of CNS disorders (rapid onset of hypotonia
after injection, followed by prostration and hyporeactivity)
and occasional muscular twitches.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Male albino rats; 125-175 g; 4 rats/dose; fasted for 24h;
administration volume of 10 ml olive oil/kg.

	Reliability
	:
	(3) invalid

	
	
	No information related to the test substance are provided.
The strain of rats  and the duration of observation are not
specified.

	27.08.2001
	(61)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 163 - IF "163" <> "" "." 
-
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	no data

	Sex
	:
	no data

	Number of animals
	:
	5

	Vehicle
	:
	CMC

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	other

	Year
	:
	1975

	GLP
	:
	no

	Test substance
	:
	other TS

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Albino mice; 20-25g; 5/dose;
Dimethyl sulfoxide solutions of test compound were
administered intraperitoneally (some preliminary experiments
were carried out in order to rule out the possibility of
toxic effects of DMSO).
All mice were observed for their death rate over a period of
24h.

	Test substance
	:
	Obtained from a commercial source

	Reliability
	:
	(3) invalid

	
	
	The protocol of this study is not enough detailed and no
information concerning the test substance are given.

	23.10.2001
	(16)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 1730 - IF "1730" <> "" "." 
-
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	no data

	Sex
	:
	no data

	Number of animals
	:
	

	Vehicle
	:
	other: fuel oil

	Doses
	:
	

	Route of admin.
	:
	s.c.

	Exposure time
	:
	 

	Method
	:
	other

	Year
	:
	1943

	GLP
	:
	no

	Test substance
	:
	no data

	Remark
	:
	CNS effects were observed in rats given lethal doses.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	20% solution in fuel oil

	Reliability
	:
	(3) invalid

	
	
	The protocol of this study is not enough detailed

	21.06.2001
	(49)


5.2.1
SKIN IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	80 %

	Exposure
	:
	

	Exposure time
	:
	1 minute(s)

	Number of animals
	:
	

	Vehicle
	:
	water

	PDII
	:
	

	Result
	:
	highly corrosive

	Classification
	:
	highly corrosive (causes severe burns)

	Method
	:
	

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	no data


	Method
	:
	Rabbits are exposed to the substance at concentration of 80%
in water, during 1 minutes, 5 minutes, 15 minutes and 20
hours. The observation was done after 24 hours and 8 days.

	Result
	:
	From 15 minutes to 20 hours time exposition, there was
persistent strong necrose, oedeme and turning red and there
wasn't reversibility for the necrose.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	BASF

	Reliability
	:
	(2) valid with restrictions

	
	
	This result is cited in BUA and has been used to classify
the substance as corrosive by INRS (Mrs Cheron).

	08.10.2002
	(12)

	
	
	

	Species
	:
	rat

	Concentration
	:
	 

	Exposure
	:
	Semiocclusive

	Exposure time
	:
	24 hour(s)

	Number of animals
	:
	5

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	corrosive

	Classification
	:
	corrosive (causes burns)

	Method
	:
	other: acute dermal toxicity study (see 5.1.3) 

	Year
	:
	1992

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	Locally, at the site of application, marked to severe
irritation occurred followed by skin necrosis; skin lesions
were slightly reversible at low doses and hardly reversed at
high doses after 2 weeks of observation.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The test substance was applied undiluted as a liquid form
(melted at 40 degrees Celsius) on skin surfaces ranging
between 2 cm2 (200 mg/kg dose) and 30-35 cm2 (2000 mg/kg
dose). 5 animals/sex/dose were used.

	Reliability
	:
	(3) invalid

	
	
	The test was performed in order to assess the dermal acute
toxicity of the substance and not the skin irritation. There
is no score, no dermal irritancy index.

	14.01.2002
	(149)


5.2.2
EYE IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	.1 other:ml

	Dose
	:
	 

	Exposure time
	:
	.5 minute(s)

	Comment
	:
	rinsed after (see exposure time)

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	

	Classification
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	


	Remark
	:
	sever corneal damage occured in the eyes of rabbits after a
single direct application of 0.1 ml 2,4-Dichlorophenol ;
washing of the eye 30 seconds after application did not
prevent the corneal damage
The complete results will be given by DOW

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	11.10.2002
	(74)

	
	
	


	Remark
	:
	2,4-DCP is classified as skin corrosive. Thus, the
performance of an eye irritation study would not be
appropriate.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.01.2002
	

	
	
	

	Species
	:
	rat

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	240 minute(s)

	Comment
	:
	

	Number of animals
	:
	5

	Vehicle
	:
	

	Result
	:
	corrosive

	Classification
	:
	risk of serious damage to eyes

	Method
	:
	other: acute inhalation study (see 5.1.2) 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	At concentrations of 0.77 to 1.13 mg/l in atmosphere, closed
eye lids and tears were observed; corneal opacity was noted
in one male at 0.77 mg/l, in one male at 0.97 mg/l, in two
males at 1.07 mg/l and one female at 1.13 mg/l. Corneal
changes were reversible within 24 hours after stop exposure.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(3) invalid

	
	
	The test was performed in order to assess the inhalation
acute toxicity of the substance and not the eye irritation.
The protocole is not suitable for eye irritation study.

	25.01.2002
	(148)

	
	
	


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	14.01.2002
	


5.3

SENSITIZATION

	
	
	

	Type
	:
	

	Species
	:
	guinea pig


	Remark
	:
	2,4-DCP is classified as skin corrosive, and it has been
shown that application onto rat skin could lead also to
corrosive effect. Thus, the performance of a skin
sensitisation study may not be achievable or to be done for
animal protection.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	21.01.2002
	


5.4

REPEATED DOSE TOXICITY

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	oral feed

	Exposure period
	:
	14, 90 days

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	No

	Doses
	:
	2500, 5000, 10000, 20000, 40000 ppm respectively around 200, 400, 800, 1500 and 3000 mg/kg b.w./d

	Control group
	:
	yes, concurrent no treatment

	NOAEL
	:
	= 5000 - IF "5000" <> "" "." 
-
  ppm

	equival/Female
	:
	 400 - IF "" <> "" "." 
-
  mg/kg bw

	Method
	:
	other 

	Year
	:
	1989

	GLP
	:
	no

	Test substance
	:
	other TS


	Remark
	:
	NOAEL for males = 10 000 ppm equivalent to 750 mg/kg bw

	Result
	:
	- Both studies:
All rats lived to the end of the studies. Final mean body
weights of rats that received 20,000 or 40,000 ppm were at
least 10 % lower than those of the controls. It could be
simply due to a decrease in food consumption due to the
palatability (odour of the substance).
- 14-day studies:
Feed consumption by males at 20,000 ppm and females at all
dietary concentrations was about 20-50% lower than that by
controls.
- 13-week studies:
Feed consumption by rats in the 40,000 ppm groups was about
75%-85% that by controls.
Dietary administration of 2,4-DCP at about 800 mg/kg bw/d
(10000 ppm) in females and at about 1500 mg/kg bw/d (20000
ppm) in males produced bone marrow degeneration. 
The NOAEL is 5000 ppm for females (400 mg/kg/d); it is 10000
ppm for males (800 mg/kg/d).
General appearance was affected at top dose.
No other overt signs of toxicity or tissue damage were
observed.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- 14-day studies:
The rats were 6 weeks old when placed on study.
Groups of 5 rats/sex/dose were used (5 animals/cage).
The rats were observed on days 0, 7 and 14.
A necropsy was performed on all animals.
T°: 21-23°C
Humidity: 40-60%
Fluorescent light: 12h/d
15 room air changes/h

- 13-week studies:
The rats were 4 weeks old when placed on study.
Groups of 10 rats/sex/dose were used (5 animals/cage).
The rats were observed twice per day.
Feed consumption was measured by cage.
Necropsy was performed on animals at the end of the 13
weeks.
T°: 21-23°C
Humidity: 40-60%
Fluorescent light: 12h/d
15 room air changes/h

	Test substance
	:
	Obtained from Dow Chemical USA (greater than 99% pure,
special laboratory-distilled).

	Reliability
	:
	(1) valid without restriction

	
	
	The results obtained were used to determine the
concentrations to be tested in the 2-year studies. The
estimation of the daily consumption of 2,4-DCP is not given
in the report.

	10.10.2002
	(134)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	B6C3F1

	Route of admin.
	:
	oral feed

	Exposure period
	:
	14, 90 days

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	No

	Doses
	:
	2500, 5000, 10000, 20000, 40000 ppm respectively around 750, 1500, 3000, 6000, 12000 mg/kg b.w./d

	Control group
	:
	yes, concurrent no treatment

	NOAEL
	:
	< 750 - IF "750" <> "" "." 
-
  mg/kg bw

	LOAEL
	:
	= 750 - IF "750" <> "" "." 
-
  mg/kg bw

	Method
	:
	other 

	Year
	:
	1989

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	- The above results (NOAEL, LOAEL) are for males.
- 14-day studies:
1/5 mouse that received 40,000 ppm died before the end of
the studies.
Final mean body weights of male mice that received 40,000
ppm were  lower than those of controls. This may be due to a
decrease in food consumption caused to the palatability
(odour of the substance).
- 13-week studies:
All the top-dose animals died within 3 weeks with kidney
damage.
Final mean body weights of male mice that received 20,000
ppm were at least 10 % lower than those of controls.
Effects on kidneys were not observed at the lower doses, but
mild liver damages were observed at all doses in males
consisting of necrosis and multi-nucleated hepatocytes, the
lowest dose (2500 ppm) being roughly equivalent to 750 mg/kg
bw/d.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- 14-day studies:
The mice were 7 weeks old when placed on study.
Groups of 5 mice/sex/dose were used (5 animals/cage).
The mice were observed on days 0, 7 and 14.
A necropsy was performed on all animals.
T°: 21-23°C
Humidity: 40-60%
Fluorescent light: 12h/d
15 room air changes/h

- 13-week studies:
The mice were 6 weeks old when placed on study.
Groups of 10 mice/sex/dose were used (5 animals/cage).
The mice were observed twice per day.
Feed consumption was measured by cage.
Necropsy was performed on animals at the end of the 13
weeks.
T°: 21-23°C
Humidity: 40-60%
Fluorescent light: 12h/d
15 room air changes/h

	Test substance
	:
	Obtained from Dow Chemical USA (greater than 99% pure,
special laboratory-distilled).

	Reliability
	:
	(1) valid without restriction

	
	
	The results obtained were used to determine the
concentrations to be tested in the 2-year studies. The
estimation of the daily consumption of 2,4-DCP is not given
in the report.

	10.10.2002
	(134)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	drinking water

	Exposure period
	:
	15 weeks, 24 months

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	

	Doses
	:
	3 - 30 - 300 ppm (ca. 0.3, 2, 15 mg/kg b.w./d)

	Control group
	:
	yes

	NOAEL
	:
	> 15 - IF "15" <> "" "." 
-
  mg/kg bw

	Method
	:
	other: part of a reproduction/ immunoresponse/ carcinogenicity-cocarcinogenicity study (see 5.7) 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Method
	:
	As part of a larger carcinogenicity-cocarcinogenicity study
(see 5.7), groups of 24-32 rats/sex were treated. These
animals were the progeny of dams exposed to the same
treatment from 3 weeks of age through weaning of their
offspring.

	Result
	:
	After 14 weeks of exposure, body weights were not
significantly affected by treatment.
In rats exposed to 300 ppm: liver and spleen weights were
significantly increased compared with controls. Thymus
weights were not significantly altered. 

Some hematologic parameters were altered after 24 months of
exposure. Numbers of RBC (Red Blood Cells) and hemoglobin
levels were significantly increased at 15 mg/kg/d 2,4-DCP
compared to the control group. These effects were most
evident following 14 months of exposure. The number of PCV
(Packed-Cell Volume) was not significantly altered.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Dams (12-14 animals/group) were exposed from 3 weeks (age)
through parturition (bred at 90 days) and lactation.
Progeny (24-28 animals/group) were weaned at 3 weeks and
treated thereafter 24 months (hematologic parameters) or 15
weeks (body, organ weights and immune function) with
2,4-DCP.

	Test substance
	:
	Aldrich, 99%

	Reliability
	:
	(3) invalid

	
	
	This is not a conventional method study (for example,
treatment of dams). this study combines a developmental
toxicity study with a carcinogenicity study and gives
informations on repeated toxicity but the effects were
observed on generation F1 and not on F0.

	15.10.2002
	(59) (60)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	CD-1

	Route of admin.
	:
	drinking water

	Exposure period
	:
	90 days

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	no

	Doses
	:
	200, 600 and 2000 mg/l (20 mice/sex/dose group); see remark

	Control group
	:
	other: absolute control (deionized water) and vehicle control (10% Emulphor)

	NOAEL
	:
	> 383 - IF "383" <> "" "." 
-
  mg/kg

	Method
	:
	Directive 84/449/EEC, B.7 "Sub-acute toxicity (oral)"

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	According to mean water consumption, the mean consumption of
test material for females and males respectively and
expressed in mg/kg body weight/day was:
at  200 mg/l concentration :  50 and  40 
at  600 mg/l concentration : 143 and 114 
at 2000 mg/l concentration : 491 and 383

	Result
	:
	The above NOAEL value is for males, the NOAEL for females is
491 mg/kg bw/d.
- At the end of the study period there were no significant
treatment-related changes in body weight and organ weights.
- Hematological changes were observed in males only and
included significant increases in leucocytes at high dose
and in polymorphonuclears at low dose. Blood chemistry
parameters were significantly altered in treated females
including a decrease in creatinine (low dose), an increase
in BUN/creatinine ratio (mid dose) and an increase in
alkaline phospatase (high dose).
As changes in hematological and blood chemistry parameters
were NOT DOSE-RELATED, they could not be clearly
attributable to treatment. 
- No effects on activities of hepatic mixed-function
oxidases were noted. There were no pathological findings at
tissue examination.
The authors concluded there were no toxicologically
significant alterations in serum enzyme or electrolyte
levels and hematology in male animals and few changes seen
in females do not appear to be treatment related. There were
no evidence of any effect of 2,4-DCP on the coponents or
acivity of hepatic mixed function oxidase system.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	20 male and 20 female adult mice per group.
Negative controls were tested.
Observation: twice daily
Fluid consumption: twice weekly
T°: 22°+/-2°C
Humidity: 40-60%
Light cycle: 12l/12d
Statistical analysis by Bartlett's test, Anova, Dunnett's
multirange test, Wilcoxon test (significance, p<= 0.05).

	Test substance
	:
	Substance was from Aldrich Chem. Co. (99% purity) and was
administered in water containing 21% Emulphor (intended to
enhance the solubility and the palatability of 2,4-DCP in
water).
The identity and the purity of the test substance were
confirmed prior to initiation of the study.

	Reliability
	:
	(1) valid without restriction

	
	
	The test protocol, similar to the OECD Guidelines 408, was
very well described. The study was performed on mice.

	15.10.2002
	(22) (24)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	CD-1

	Route of admin.
	:
	gavage

	Exposure period
	:
	14 d

	Frequency of treatm.
	:
	daily

	Post exposure period
	:
	no

	Doses
	:
	64, 128, 638 mg/kg

	Control group
	:
	other: absolute control (deionized water) and vehicle control (corn oil)

	NOAEL
	:
	> 638 - IF "638" <> "" "." 
-
  mg/kg bw

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	- At the end of the study period there were no significant
treatment-related changes in body weight and organ weights.

- Hematological changes were observed in males and females
only at 638 mg/kg dose (increase of glutathione, microsomal
protein and cytochrome b5).
- A decrease of bilirubin was observed among all treated
females.
- These effects are not significant compound-related adverse
effects.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	12 male and 12 female adult mice per group.
Negative and positive (cyclophosphamide at 25 mg/kg)
controls were tested.
Observation: twice daily
T°: 22°+/-2°C
Humidity: 40-60%
Light cycle: 12l/12d
Statistical analysis by Bartlett's test, Anova, Dunnett's
multirange test, Wilcoxon test (significance, p<= 0.05).

	Test substance
	:
	Substance was from Aldrich Chem. Co. (99% purity).

	Reliability
	:
	(1) valid without restriction

	
	
	The exposure period was 14 days. The study was performed on
mice.

	10.10.2002
	(24)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	male

	Strain
	:
	ICR

	Route of admin.
	:
	oral feed

	Exposure period
	:
	6 months

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	

	Doses
	:
	0.02, 0.05, 0.1 and 0.2 % (7 males per dose group)

	Control group
	:
	yes

	NOAEL
	:
	= 100 - IF "100" <> "" "." 
-
  mg/kg bw

	LOAEL
	:
	= 230 - IF "230" <> "" "." 
-
  mg/kg bw

	Method
	:
	other 

	Year
	:
	1972

	GLP
	:
	no

	Test substance
	:
	no data


	Remark
	:
	According to mean food consumption, the estimated average
uptake of 2,4-DCP was:
at 0.05% concentration:  45 mg/kg b.w./day 
at  0.1% concentration: 100 mg/kg b.w./day
at  0.2% concentration: 230 mg/kg b.w./day

	Result
	:
	A few animals at the high dose (230 mg/kg) displayed mild
liver changes: cell enlargement (1 animal out of 7) and
round cell infiltration (2 animals out of 7).
No changes were observed in behavior, body weight gain, food
consumption, red blood cells and white blood cells counts,
serum enzymes (ALAT, ASAT) and organ weights. No
pathological findings were noted in heart, kidneys, adrenals
or spleen.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(4) not assignable

	
	
	Only the summary was available in English.

	21.01.2002
	(103)

	
	
	

	Type
	:
	

	Species
	:
	guinea pig

	Sex
	:
	male

	Strain
	:
	other: Velaz Prague

	Route of admin.
	:
	gavage

	Exposure period
	:
	14 days

	Frequency of treatm.
	:
	6 doses during 14 days

	Post exposure period
	:
	1 day

	Doses
	:
	50 mg/kg of body weight

	Control group
	:
	

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	There was no significant effect of various Acid Ascorbic
(AA) intake or 2,4-DCP on body weight.
2,4-DCP administration significantly lowered cytochrome
P-450 and NADPH-cytochrome c reductase activity in liver
microsomes of guinea-pigs with the low AA intake (by 27% and
18%, respectively). Such decrease was not observed in
guinea-pigs exposed to 2,4-DCP with the high AA intake. In
the guinea-pigs exposed to 2,4-DCP, liver AA and GSH levels
were not apparently affected but exhibited a decreasing
tendency compared with control groups.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Male short-hair, three-coloured guinea-pigs  weighing 490
+/- 93 g were used. 
2 control groups received either low or high ascorbic acid
(AA) concentration in the drinking water. The AA consumption
in the drinking water was monitored for 4 months. The
average intake of AA in groups with the low AA intake was 2
mg of AA/animal/day and 50 mg of AA/animal/day in groups
with the high AA intake.
2 intoxicated groups were given 2,4-DCP p.o. in olive oil in
six doses (each dose contained 50 mg/kg of body weight)
during 2 weeks. The AA intake in these groups was the same
as in the control groups.
After overnight fasting and 24 hours after the last dose of
2,4-DCP, the guinea-pigs were killed by decapitation. In
frozen liver microsomes, cytochrome P-450, NADPH-cytochrome
c reductase activity and total GSH in the liver were
determined using a dual-wavelength spectrophotometer. AA in
the liver was determined by the dinitrophenylhydrazine
method.

	Reliability
	:
	(3) invalid

	
	
	The aim of this study was not to assess the direct toxicity
of 2,4-DCP, but to assess the possible protective effect of
ascorbic acid (AA) against 2,4-DCP toxicity. Moreover, there
was no information concerning the test substance.

	21.01.2002
	(126)


5.5

GENETIC TOXICITY ‘IN VITRO‘

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	Salmonella typhimurium TA98, TA100, YG1021, YG1024, YG1026, YG 1029

	Test concentration
	:
	no data

	Cycotoxic concentr.
	:
	no data

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	no data


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(3) invalid

	
	
	Test conditions and 2,4-DCP concentrations tested are not
mentioned. There are no data related to the cytotoxicity of
the test compound. Only 2 usual strains were used.

	08.01.2002
	(192)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	salmonella typhimurium TA98, TA100, TA1535, TA1537

	Test concentration
	:
	0.5; 5; 50 or 500 µg/plate (0.003, 0.03, 0.3, 3 µmol/plate)

	Cycotoxic concentr.
	:
	500 µg/plate

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Ames et al. (1975) basis of the OECD 471 Guidelines (1983)

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	No significant increase in revertant colonies at any
concentration tested.
The number of colonies were comparable at 0.5, 5 and 50 µg,
but at 500 µg the number of colonies decreased due to the
toxic effect of the compound.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- The bacteria used were Salmonella typhimurium tester
strains originating in strain LT2.
- They were tested by evaluating the histidine requirement,
spontaneous mutations, chrystal-violet sensitivity,
sensitivity to UV-light and to ampicillin, respectively.
2,4-DCP was tested both in the presence and absence of
S-9Mix.
- The S9-mix contained 0.1 mL S9/ mL. The liver homogenate
was from male Wistar rats, 2-3 months old, induced by
Aroclor 1254 5 days before sacrifice.
- The numbers of revertant colonies were calculated after
incubation of 48 h at 37°C. 
- Benzo(a)pyrene (10 µg), 2-aminofluorene (10 µg),
9-aminocridine (100 µg) and MNNG (5 µg/plate), served as
positive controls.

	Test substance
	:
	obtained from Fluka (reagent grade), dissolved in DMSO prior
to use.

	Reliability
	:
	(1) valid without restriction

	
	
	Test performed in a way consistent with the OECD Guide-line
471 (1983) except for the number of doses (there are only 4
concentrations tested, one being cytotoxic).

	08.01.2002
	(145)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	salmonella typhimurium TA100

	Test concentration
	:
	0.1, 1, 10, 100, 1000 µg/ plate (0.61, 6.1, 61, 610, 6100 pmol/plate)

	Cycotoxic concentr.
	:
	no data

	Metabolic activation
	:
	without

	Result
	:
	negative

	Method
	:
	other: according to Ames (1975)

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	no data


	Method
	:
	An Ames test (single plate) using a constant volume (0.4 mL)
of solution was carried out.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(3) invalid

	
	
	The test conditions are not sufficiently described. Only one
strain of bacteria was tested without duplication and
testing with metabolic activation was not performed. There
is no information concerning the test substance.

	08.01.2002
	(144)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	salmonella typhimurium TA98, TA100, TA1535, TA1537, TA1538

	Test concentration
	:
	up to 5 mg/plate (up to 30 µmol/plate)

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: according to Ames (1975)

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The chemical was tested with S9-mix prepared from livers of
rats pretreated with Aroclor 1254 (as described by Ames et
al. (1975)).
A wide range of doses was tested up to 5 mg/ plate (or a
dose which gave a toxic response whichever was lower).
Positive and negative (solvent) controls were included.

	Test substance
	:
	from commercial supplier, of the highest purity available.

	Reliability
	:
	(3) invalid

	
	
	The tested concentrations are not specified and there was no
information related to the cytotoxic concentration.

	08.01.2002
	(178)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	Salmonella typhimurium TA98, TA100, TA1535, TA1537

	Test concentration
	:
	0, 3.3, 10.0, 33.0, 100.0, 333.0 µg/plate (0, 0.02, 0.061, 0.2, 0.61, 2 µmol/plate)

	Cycotoxic concentr.
	:
	333 µg/plate

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: preincubation procedure

	Year
	:
	1983

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Test performed with Syrian hamster liver S9 fraction on
TA1535 gave a weak positive result (non significant).

	Result
	:
	At 333 µg/plate, complete clearing of background lawn was
observed.
Only one of the 4 tested strains gave positive results.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	2,4-DCP in addition to the solvent and positive controls
were tested in the presence or absence of S-9 mix. 3
replicates were used. The experiment was repeated no less
than 1 week after completion of the initial test.
Liver S9 fraction were prepared from male Sprague Dawley
rats and Syrian hamster that were induced with Aroclor 1254
5 days before sacrifice.

	Test substance
	:
	Aldrich substance, 99% purity
solutions prepared in DMSO

	Reliability
	:
	(2) valid with restrictions

	
	
	The tests were performed in a way consistent with the OECD
471 Guidelines, with acceptable deviations to the protocol
(preincubation procedure).

	08.01.2002
	(73)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	salmonella typhimurium TA98, TA100, TA1535, TA1537

	Test concentration
	:
	0-333 ug/plate

	Cycotoxic concentr.
	:
	no data.

	Metabolic activation
	:
	with and without

	Result
	:
	ambiguous

	Method
	:
	other: similar to the OECD Guide-line 471

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	No revertant colonies in strains TA98, TA100, TA1537 with or
without metabolic activation;
Ambiguous results with TA1535 with metabolic activation
only.

	Result
	:
	An equivocal response was observed for mutagenicity in S.
typhimurium strain TA1535 when exposure occurred in the
presence of Aroclor 1254-induced male Syrian hamster liver
S9. There was no increases in revertant colonies in strains
TA98, TA100, or TA1537 with or without Aroclor 1254-induced
male Sprague Dawley rat or Syrian hamster liver S9.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Testing was performed as reported by Ames et al. (1975) with
modifications. 
2,4-DCP was incubated with strains either in buffer or
S9-mix (metabolic activation enzymes and cofactors from
Aroclor 1254-induced male Sprague Dawley rat or Syrian
hamster liver) for 20 minutes at 37°C before the addition of
soft agar supplemented with L-histidine and D-biotin.
Incubation was continued for an additional 48 hours.
Each tests consisted of concurrent positive
(2-aminoanthracene on all strains in the presence of S9) and
negative controls and of 5 doses of 2,4-DCP.

	Reliability
	:
	(2) valid with restrictions

	
	
	There is no data concerning the test substance.

	08.01.2002
	(134)

	
	
	

	Type
	:
	Bacterial gene mutation assay

	System of testing
	:
	Salmonella typhimurium G46, TA1535, TA100, C3076, TA1537,D3052, TA1538, TA98
Escherichia Coli (WP2 and WP2 uvrA-negative)

	Test concentration
	:
	0.1 to 1000 µg/ml (16.3 mM to 163 M) (concentration gradient)

	Cycotoxic concentr.
	:
	no data

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Mc Mahon et al. (1979) Cancer Res. 39: 682-693

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Inocula of ten bacterial tester strains (8 histidine
auxotrophs of S. typhimurium and 2 tryptophan auxotrophs of
E. Coli) were steaked across agar plates containing a
concentration gradient of test compound. The concentration
range in plates were: 100 to 1000 µg/ml, 10 to 100 µg/ml, 1
to 10 µg/ml and 0.1 to 1 µg/ml. Mutagenicity was scored by
noting the number of tester strains showing mutant colonies
over a given concentration range.
For metabolic activation, a S9 fraction, derived from the
livers of Aroclor 1254 pretreated male Fischer 344 rats, was
mixed with appropriate co-factors and included in an agar
overlay on the gradient plates.

	Test substance
	:
	obtained from Eastman Kodak Co. (reagent grade), dissolved
in DMSO (< 1%) and not purified prior to use.

	Reliability
	:
	(2) valid with restrictions

	
	
	The method is consistent with the OECD 471 Guidelines. There
was no data related to the cytotoxic concentration of the
test compound.

	08.01.2002
	(142)

	
	
	

	Type
	:
	Cytogenetic assay

	System of testing
	:
	V79 Chinese hamster lung cells

	Test concentration
	:
	7 concentrations were used up to 259 mg/l (1.6 mM)

	Cycotoxic concentr.
	:
	163 mg/l (1 mM) (survival ratio reduced to 50%)

	Metabolic activation
	:
	without

	Result
	:
	positive

	Method
	:
	other

	Year
	:
	1987

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	At 0.4 mM (65 mg/l) of 2,4-DCP (concentration inducing 10%
c-mitosis) 80% of the cells were alive.
At 0.8 mM (129.5 mg/l) of 2,4-DCP, there were 50 % of alive
cells.

	Result
	:
	After 3 hr of treatment at 0.5 mM (81.5 mg/l) of 2,4-DCP 90%
of the cells were alive and the number of cells with > 22
chromosomes is significantly greater (p<0.01, Chi-square
test) than those of the controls: there were 13/103 (12.6%)
cells with > 22 chromosomes compared to controls (25/500,
5%, and 29/592, 4.9%).
After 30 min of treatment by 2,4-DCP at 0.4 mM (65 mg/l)
(concentration inducing 10% c-mitosis), 80% of the cells
were alive. There is a peak (1 mM) in the concentration
response curve for c-mitosis, the decrease with the higher
concentration may be due to severe toxicity and a fixation
can not be excluded. Results are only presented in graphs.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- Treatment:
10E6 cells were seeded and incubated for 20-24 h giving
asynchronously growing population. Solution (37°C, pH
7.2-7.4) containing 2,4-DCP was added and the cultures were
incubated at 37°C for 30 min (c-mitosis and survival assays)
or 3 h (aneuploidy and survival assays). Duplicates for each
dose were used except in the aneuploidy experiments.

- Survival:
After the 30-min treatments the rinsed cells were
trypsinized immediately and suspended in medium, counted and
reseeded. After 1 week the colonies formed were fixed and
scored.
The survival ratios after the 3-h treatments were determined
in the same ways except 1 h of recovery in medium was
allowed before trypsinization.

- c-mitosis:
Immediately after treatment the cells were fixed. Normal and
affected metaphases, anaphases and telophases were scored.
100 mitotic cells in these stages per slide and 2 slides per
dose were scored in each experiment. 

-Aneuploidy:
Treated and rinsed cultures were incubated in complete
medium for 26 h before harvest. Colcemid was added 2 h
befofore the end of this period. Hypoton treatment was then
performed for 15 min. The cells were fixed and stained. Only
those metaphases (100-200/ slide) with 21 or more
chromosomes were scored.

	Test substance
	:
	purified 2,4-DCP obtained from Ulf Edlund, Umea University.
Dissolved in acetone (< 0.25%) prior to test.

	Reliability
	:
	(3) invalid

	
	
	Aneuploidy: chromosomal aberration test performed more or
less according to OECD Guidelines 473 (1983). There was no
metabolic activation, no positive control, no duplication of
culture.
The purity of 2,4-DCP is unknown.

	08.01.2002
	(211)

	
	
	

	Type
	:
	Cytogenetic assay

	System of testing
	:
	HeLa cells

	Test concentration
	:
	0.163 - 1.63 - 4.1 - 8.2 - 16.3 - 40.8 - 81.5 mg/l (1, 10, 25, 50, 100, 250 and 500 µM)

	Cycotoxic concentr.
	:
	40.8 mg/l  (250 µM)

	Metabolic activation
	:
	without

	Result
	:
	negative

	Method
	:
	other: Activation of the human hsp70 gene

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	2,4-DCP induced a positive response only at cytotoxic
concentrations.

	Result
	:
	At 250 µM, 2,4-DCP induced the hsp 70 promoter. There was 0,
3, 9 and 568 pg CAT/mg protein at 25, 50, 100 and 250 µM
(CAT: chloramphenicol acetyl transferase).
The total proteins content was 99, 85, 67, 49 and 0% of the
control at 25, 50, 100, 250 and 500 µM.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Stably transfected HeLa cells carrying the human hsp70
promoter linked to the chloramphenicol acetyl transferase
(CAT) reporter gene.

-Promoter induction experiments:
Cells were seeded onto 24-well plates at a concentration of 
2 x 10E4 cells/well, and allowed to grow for 3 or 4 days
until they reached 80% confluence. Cells were exposed to the
test substance (control received only DMSO) for 16 h at 37
°C, washed and allowed to recover for 24h prior to
harvesting. Cells were then washed, lysed and lysates were
analysed by using a CAT ELISA kit.
Results are expressed as the ratio between the amount of CAT
detected and the total cellular protein content. The
measured CAT refers to the protein content of cells which
are still adherent to the culture dishes.

-Cytotoxicity:
Total protein contents were measured in exposed and control
cultures (expressed as percentage of control) at the end of
the induction experiments. Since the cell monolayers were
subconfluent at the start of the experiment, the cytotoxic
effect observed can reflect either cellular growth
inhibition or direct cell killing or both.

- All experiments were made in triplicate.

	Test substance
	:
	obtained from Sigma Chemicals (France), dissolved in DMSO 
(< 0.1%).

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described but the endpoint is not suitable for an
hazard assessment. There are no standardized guidelines for
this kind of test.

	08.01.2002
	(8)

	
	
	

	Type
	:
	DNA damage and repair assay

	System of testing
	:
	E. Coli (prophage induction)

	Test concentration
	:
	1.2 - 2.4 - 4.9 - 9.8 - 19.6 - 39.1 - 78 mg/l (7.5 - 15 - 30 - 60 - 120 - 240 and 480 µM)

	Cycotoxic concentr.
	:
	9.8 mg/l (60 µM) in the first assay, 78 mg/l (480 µM) in the second assay

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Microscreen prophage induction assay in E. Coli (Rosman et al. Env. mutagen. 6:59-69, 1984)

	Year
	:
	1990

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Acetone (> 0.1%) induces prophage. Because of the
dose-related response, the control plaque-forming units
(PFU) per plate were substracted from their corresponding
2,4-DCP values, giving the induced PFU/plate.
The highest concentration of acetone at which any of the
test compounds produced turbid wells was 2.5%. Thus, the
criterion for a positive response was a dose-related
increased of induced PFU/plate that reached or exceeded the
upper limit of the 99% confidence interval for 2.5% acetone.
If a compound reached or exceeded this value at only one
dose or at more that one dose but without generating a
dose-related response, the result for this compound was
scored as weak positive.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	-Bacterial strains:
The lambda lysogen WP2-s was derived from E. coli B/r.
The indicator strain TH-008 (Streptomycin-r) was derived
from E. coli C.
-Microsuspension assay in microtiter plates:
The first well received either 2,4-DCP or controls (medium
or acetone). The remaining wells received serial dilutions
of 2,4-DCP or controls. Positive controls were
2-aminoanthracene and 2-nitrofluorene. Each plate was
inoculated with 2x10E6 cells of the resuspended log-phase
culture of WP2-s and medium or S9 mix (2.5%), prepared by
using rat liver homogenate from male Sprague-Dawley rats,
and incubated overnight at 37°C.
- Assay for Plaque formation:
After incubation, the cells were scored for turbidity
(turbid wells: cells growth, clear wells: cytotoxicity
and/or inhibition of cell growth).
To determine the concentration of lambda phage, samples from
turbid wells were mixed with the log-phase indicator cell
(TH-008). 
The contents of the tubes were poured onto bottom agar made
of tryptone medium supplemented with Streptomycin to select
against the lysogen.
Plates were incubated overnight at 37°C, and plaques were
counted by hand. The dilution tubes were sampled in
duplicate, and all experiment were repeated at least twice.

	Test substance
	:
	obtained from the National Toxicology Program (Purity 98%),
dissolved in acetone and diluted in medium.

	Reliability
	:
	(3) invalid

	
	
	Test well described but not performed according to
standardised Guidelines. This is a prophage induction assay.
Discrepancies in the cytotoxicity results.

	08.01.2002
	(50)

	
	
	

	Type
	:
	DNA damage and repair assay

	System of testing
	:
	Primary rat hepatocytes

	Test concentration
	:
	32.6 - 65.2 - 97.8 - 130.4 mg/l (0.2 - 0.4 - 0.6 and 0.8 mM)

	Cycotoxic concentr.
	:
	 65.2 mg/l (0.4 mM)

	Metabolic activation
	:
	without

	Result
	:
	negative

	Method
	:
	other: measurement of DNA Double Strand Breaks (DSB)

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	According to the authors, cytotoxicity that is not
adequately measured  by the trypan blue dye exclusion assay
performed immediately after harvest (TBDE-0) could lead to
false  positive results of the DSB genotoxic assays.

	Result
	:
	-Alkaline elution assays:
The test substance produced evidence of dose-related
increases in the induced elution slope:
The induced slope was 0.005, 0.041, 0.101, 0.173 at 0.2,
0.4, 0.6 and 0.8 mM respectively. 

This positive result is due to the cytotoxicity of the
compound.

-Pulse-field gel electophoresis assays for DNA
fragmentation:
For all the concentrations tested from 0.2 to 0.8 mM, DNA
DSBs were equal to or greater than that produced by 40 Gy of
gamma radiation.

-Cytotoxicity assays (% of control): Dose related cytotoxic
effect was observed:
At 0.2 mM, TBDE-0 = 95; TBDE-3 = 86; ATP = 52
At 0.4 mM, TBDE-0 = 84; TBDE-3 = 31; ATP = 3
At 0.6 mM, TBDE-0 = 72; TBDE-3 = 32; ATP = 3
At 0.8 mM, TBDE-0 = 42, TBDE-3 = 12; ATP = 2
(TBDE = Trypan Blue Dye Exclusion)

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Primary rat hepatocytes from male Sprague-Dawley rats were
suspended in a culture medium. The initial viability of the
hepatocyte preparation ranged from 81-97%.
4x10E5 cells/mL were exposed to the test substance for 3 h
at 37°C under 5% CO2, in duplicate. Negative controls were
performed with solvent in quadruplicate.

- Alkaline elution assays:
Treated cells were lysed for 30 min with an alkaline
solution (pH 9.6). The lysis solution and then rinse
solution added were allowed to drip out from an elution
column into a collection vial.
The elution period was 9 h, 3 fractions of 3 each were
collected. After precipitation, DNA were quantified
fluorimetrically.
Cells treated with 0.2 µM aflatoxin B1 for 3 h or irradiated
with 3 Gy of gamma radiation served as controls.

Results are presented as "induced" slope values, i.e., the
arithmetic difference between the elution slope value for a
treatment dose level and the elution slope for the solvent
control.

- Pulse-field gel electophoresis (PFG) assays for DNA
fragmentation:
The relative frequency of induced DNA DSB is determined
semiquantitatively by visual inspection and/or densitometry
of ethidium bromide stained gels.
Cells harvested from untreated control plates at the end of
the 3-h incubation and irradiated on ice with 40 gy of gamma
radiation served as a positive control.

- Cytotoxicity assays:
Cytotoxic effects were determined by trypan blue dye
exclusion (TBDE) on cells harvested at the end of 3-h
incubation with test chemicals ("immediate" toxicity:
TBDE-0) or on aliquots (0.8 x 10E6) of the treated cells
which were centrifuged and replated in fresh medium without
test medium for an additional 3-h recovery incubation
("delayed" toxicity: TBDE-3).
Cellular ATP content per culture, as a percent of control,
was measured by bioluminescence using a luciferin/luciferase
assay (Armstrong et al., 1993).

	Test substance
	:
	obtained from Sigma-Aldrich Corporation, of the highest
purity commercially available. The test substance was
dissolved in 1% DMSO prior to use.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test not performed according to standardised guidelines but
well described.

	08.01.2002
	(54) (186)

	
	
	

	Type
	:
	HGPRT assay

	System of testing
	:
	V79 Chinese hamster cells

	Test concentration
	:
	0, 12.5, 25, 50 mg/L (= 76.7 ; 153.4 ; 306.7 µM)

	Cycotoxic concentr.
	:
	25 mg/L (153.4 µM)

	Metabolic activation
	:
	without

	Result
	:
	negative

	Method
	:
	other: similar to the OECD 476 Guidelines

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	At the concentrations tested, 2,4-DCP didn't produce
significant increases in the frequency of 6-thioguanine
resistant mutants.
(A chemical was considered to be mutagenic if the mutant
frequency exceeded the 99% upper confidence limit of the
historical background mutant frequency and a dose-related
increase in the mutagenicity was observed)

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- Cell culture:
V79 Chinese hamster cells were cloned to reduce the
spontaneous background frequency of 6-thioguanine-resistant
mutants. The cells were grown in an appropriate medium at
37°C.
No HATG (hypoxanthine, aminopterin, thymidine, glycine)
treatments were performed.

- Mutation assay:
The mutation assay was based on the replating method
described by McMillan and Fox (1979 Mutation Res., 60,
91-107). 1 x 10E6 cells were cultured for 24 h. 2,4-DCP was
then added. Duplicates were performed. Each experiment
included a solvent control and a positive control of Ethyl
Methane Sulfonate. After 24 h of treatment, cells were
dissociated and cell survival was determined by staining
with Giemsa. Colonies of at least 50 cells were counted and
survival was calculated relative to the solvent control.
1-2 x 10E6 survival cells were plated to allow phenotypic
expression. After a 6-day expression time, 10E5 cells were
plated in a medium containing 6-thioguanine. The number of
mutant colonies was determined 10 days later, after Giemsa
staining. The cell viability was determined at the time of
mutant selection.
Mutant frequencies were expressed as the numbers of mutants
per 10E6 viable cells.

	Test substance
	:
	Purchased from Fluka, purified and determined to be > 99.5%
pure by GC.
Stock solutions of 2,4-DCP (50 mg/mL in acetone) were
prepared immediately before use.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was well described but there are some differences
with the OECD 476 Guidelines: only 3 concentrations were
tested on the four required and there is no metabolic
activation.

	08.01.2002
	(89)

	
	
	

	Type
	:
	Mammalian cell gene mutation assay

	System of testing
	:
	V79 Chinese hamster cells (azaR and ouaR mutants)

	Test concentration
	:
	2, 3, 4 mg/l (=12, 18 and 24 µM)

	Cycotoxic concentr.
	:
	4 mg/l (24 µM)

	Metabolic activation
	:
	with

	Result
	:
	positive

	Method
	:
	other

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Treatments with 2,4-DCP at concentrations up to 100 mg/L
caused no decrease in cloning efficiency with V79 cells
alone. The results of the cell-mediated test showed a clear
dose-dependent effect on the cloning efficiency of the V79
cells.

	Result
	:
	The cell viability was 79.2 %, 54 % and 41.4 % of the
control at 2, 3 and 4 mg/l respectively.
The difference frequencies of azaR-mutants revealed a slight
mutagenic effect, which was statistically significant, for
the higher concentrations (18 and 24 µM).
The yield of ouaR-mutants showed a dose-dependent effect and
the statistical calculations showed some significance.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- Cell culture:
The Chinese hamster cell line V79/4 was used. The normal
fraction responsible for metabolism was provided by
secondary cultures from minced whole embryos obtained from
golden hamsters. These cells were irradiated with 5000R to
prevent their multiplication.

- Test procedure:
The procedure followed the method of Huberman and Sachs
(1974 Int. J. Cancer 13, 326-333). After treatment for 24 h
with 2,4-DCP, the V79 cells are plated for different
purposes: cloning efficiency (200 cells/dish), measurement
of azaR-mutants (2 x 10E4 cells/dish) and of ouaR-mutants
(10E5 cells/dish). 2 days later (expression time for
mutants), the selection of mutants starts with the addition
of 8-azaguanine and ouabain respectively.

A negative (medium) and a positive (benzo(a)pyrene) controls
were used.

	Test substance
	:
	provided by the Wallenberg Laboratory, University of
Stockholm, Sweden.

	Reliability
	:
	(3) invalid

	
	
	There are some differences with the OECD 476 Guidelines: the
mutants that were used are not those recommended by the OECD
Guidelines, only 3 concentrations were tested (one being
cytotoxic), there was no test without metabolic activation,
the duration of the treatment was 24 h. The test substance
purity is unknown.

	14.01.2002
	(63)

	
	
	

	Type
	:
	Mouse lymphoma assay

	System of testing
	:
	mouse lymphoma L5178Y cells

	Test concentration
	:
	10-60 mg/L (61-368 µM)

	Cycotoxic concentr.
	:
	60 mg/L (368µM)

	Metabolic activation
	:
	without

	Result
	:
	positive

	Method
	:
	OECD Guide-line 476

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	The number of trifluorothymidine-resistant cells was
significantly increased at 60 mg/L compared to the control.
At this concentration, the relative total growth was
significantly reduced (36% of the control).

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The experimental protocol used is as described by Myhr et
al; (1985). Tests are duplicated. 
Cells were treated for 4 hours at 37°C in medium, washed and
then resuspended in medium for 48 hours at 37°C.
Cloning efficiency and the relative total growth were
measured.
Methyl methane sulfonate was used as positive control.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed according to the standardised
guidelines but there is no data concerning the test
substance.

	11.10.2002
	(134)

	
	
	

	Type
	:
	Sister chromatid exchange assay

	System of testing
	:
	Chinese hamster ovary cells

	Test concentration
	:
	(-S9): 0.167-0.5-1.6-1.67-3-3.6-4-5-6.3-12.6 mg/L (1-77 µM) 
(+S9): 99.7-120-140-160 mg/L (611-981 µM)

	Cycotoxic concentr.
	:
	160 mg/L (981 µM) (+S9)

	Metabolic activation
	:
	with and without

	Result
	:
	positive

	Method
	:
	OECD Guide-line 479

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	2,4-DCP produced a significant increase in the frequency of
sister chromatid exchanges both in the absence (from 1.6
mg/L) and presence of S9 (from 120 mg/L).

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- In the absence of S9, cells were incubated with 2,4-DCP or
solvent (DMSO) for 2 hours at 37°C. Then BrdU
(Bromo-deoxy-Uridine) was added and incubation was continued
for 24 hours. Cells were washed, fresh medium containing
BrdU and colcemid was added, and incubation was continued
for 2-3 hours. Mitomycin C was used as positive control.
- In the presence of S9, cells were incubated with 2,4-DCP
or solvent (DMSO) for 2 hours at 37°C. The cells were then
washed, and medium containing BrdU was added. Cells were
incubated for 26 hours, with colcemid present for the final
2-3 hours. S9 was from the liver of Aroclor 1254-induced
male Sprague Dawley rats. Cyclophosphamide was used as
positive control.
4 trials without S9 and 1 with S9 were performed. At least 3
concentrations per trial were tested. All doses within an
experiment, including concurrent positive and solvent
controls, were replicated.
If significant chemical-induced cell-cycle delay was seen,
incubation time was lengthened to ensure a sufficient number
of scorable cells. 50 second-division metaphase cells were
scored for SCEs.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed according to the standardised
guidelines but there was no information concerning the test
substance and the number of replicates tested is not
mentioned.

	08.01.2002
	(134)

	
	
	

	Type
	:
	Unscheduled DNA synthesis

	System of testing
	:
	Primary rat hepatocytes

	Test concentration
	:
	81.5 µg/l to 163 mg/l  (0.5 to 1000 µM) (8 concentrations)

	Cycotoxic concentr.
	:
	> 50 µM (8.15 mg/l)

	Metabolic activation
	:
	without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	A compound was judged to have induced a positive response
for UDS when at least 2 successive concentrations produced
nuclear grain counts which exceeded those of the control by
at least 2  standard deviations of the control value.

	Result
	:
	At a concentration of 50 µM of 2,4-DCP (highest tested 
concentration without toxic effect) the nuclear silver
counts was 0.7 +/- 2.1. For the control (1% DMSO), it was
0.2 +/- 1.4.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- Primary cultures of adult rat hepatocytes were prepared by
in situ perfusion of the livers of 150-170 g male Fisher 344
rats.
- The Hepatocyte Primary Culture-DNA repair test was
conducted as described by Williams (1977 Cancer Res. 37,
1845-1851). Cells were plated in William's medium E.
Following an attachment period of 90 minutes, medium
containing  3H-TdR and the appropriate test compound
dilution was added to each culture. After incubation for 5 h
(exposure period), the medium was replaced with fresh
William's medium for an incubation period of 18-20 h (chase
period). Compounds showing a negative response were retested
as above, but the exposure period was 20 h and the chase
period was deleted.
The content in 3H-TdR was determined by autoradiography. UDS
was quantified by counting the number of silver grains over
the nucleus and over the cytoplasm using an automated colony
counter.

- 2-acetylaminofluorene (2-AAF) and
N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) were included as
positive controls.

	Test substance
	:
	obtained from Eastman Kodak Co., dissolved in DMSO (< 1%)
and used without purification prior to use.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described, performed in a way consistent with the
OEDC Guide-line 482 but only 20 cells instead of at least 50
were counted and the number of replicates used was not
specified.

	08.01.2002
	(142)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	Chinese hamster ovary cells

	Test concentration
	:
	(-S9) 40.2, 50.3, 75 mg/L (246, 308, 460 µM)
(+S9) 100.5, 125, 150, 176 mg/L (616, 766, 920, 1079 µM)

	Cycotoxic concentr.
	:
	176 mg/L (1079 µM) (+S9)

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	OECD Guide-line 473

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	2,4-DCP did not induce chromosomal aberrations with or
without S9 at any dose tested.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- In the absence of S9, CHO cells were incubated with
2,4-DCP or solvent (DMSO) for 8-10 hours at 37°C. Cells were
then washed, and fresh medium containing colcemid was added
for an additional 2-3 hours followed by harvest.
- In the presence of S9, cells were incubated with 2,4-DCP
or DMSO for 2 hours at 37°C. Cells were then washed, medium
was added, and incubation was continued for 8-10 hours.
Colcemid was added for the last 2-3 hours of incubation
before harvest. S9 was from the liver of Aroclor
1254-induced male Sprague Dawley rats.
100 or 200 first division metaphase cells were scored at
each dose for the chromosomal aberration test.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed according to the standardised
guidelines but there was no information concerning the test
substance and the number of replicates tested is not
mentioned.

	08.01.2002
	(134)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	Chinese hamster ovary (CHO) cells, clone WBL

	Test concentration
	:
	97.8 - 130.4 - 163 - 195.6 - 228.2 - 260.8 mg/l (0.6 - 0.8 - 1 - 1.2 - 1.4 - 1.6 mM)

	Cycotoxic concentr.
	:
	228.2 mg/l  (1.4 mM)

	Metabolic activation
	:
	without

	Result
	:
	positive

	Method
	:
	OECD Guide-line 473

	Year
	:
	1998

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	An unexpected and unexplained dose-response was seen with
2,4-DCP in which BrdUrd uptake decreased with increasing
dose, but then increased again at the highest dose. The
experiment was repeated, and gave the same result.

	Result
	:
	The cell count were 67 and 45 % of the control (DMSO 1%) at
1.2 and 1.4 mM of 2,4-DCP respectively.
The percentage of cell with aberrations were 4 and 9 % at
1.2 and 1.4 mM of 2,4-DCP respectively (1.49 % (0.5 to 3%)
in the control cultures). So, 2,4-DCP induces chromosomic
aberrations at cytotoxic concentration.
With the pulse treatment for the last 30 min of 3 h
incubation, the BrdUrd uptake of S phase cells was 18 and 33
% of the control at 1.2 and 1.4 mM of 2,4-DCP respectively.
So, 2.4-DCP suppressed DNA synthesis.
It was also demonstrated that 2,4-DCP blocks the cell cycle
in late phase S (the percentage of cells in S phase was 1.5
times those of the control, statistically significant) and
that there is an accumulation in G2+M phase (the percentage
of cells in G2+M phase was 3.4 times those of the control,
statistically significant).

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	About 24 h before treatment cells were seeded in flasks.
Parallel sets of cultures were incubated with 2,4-DCP for 3
h, with or without S9 (from phenobarbital / beta -
naphtoflavone induced Sprague Dawley rats). Then, cultures
were washed and refed with complete medium. One set of
cultures was incubated for an additional 17 h and harvested
for cytogenetic analysis. The remaining 3 sets of culture,
designated for flow cytometric analysis, each contained
duplicate cultures for each time point, and received
5-BrdUrd for the last 30 min of incubation with drug. After
removal of drug, one set of cultures was immediately
harvested (0 hour). The last 2 sets were incubated in medium
supplemented with thymidine for 5-17 h prior to harvest.

-Cytogenetic analysis:
Colcemid was added 2-3 h before cells were harvested and
fixed. 200 methaphase cells containing 19-23 chromosomes
were scored for each treatment. Gaps, polyploid and
endoreduplicated cells, and pulverized and double-minute
chromosomes were not included in aberrration totals.

-Flow cytometry:
Up to 5 x 10E6 fixed cells per culture were stained for
BrdUrd detection and total DNA.
Analysis was performed in flow cytometers. Information from
10E4 cells was collected from each sample.

- Aphidicolin and AraC were used as positive controls.

	Test substance
	:
	obtained from Aldrich (reagent grade), dissolved in 1% DMSO.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed in a way consistent with the OECD
Guidelines 473 using clone WBL of CHO cells. The results are
given only without metabolic activation.

	11.10.2002
	(65)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	Chinese hamster ovary (CHO) cells, clone WBL

	Test concentration
	:
	97.8 - 130.4 - 163 - 195.6 - 228.2 mg/l (0.6 - 0.8 - 1 - 1.2 - 1.4 mM)

	Cycotoxic concentr.
	:
	1 mM (with S-9 mix) and 1.4 mM (without S-9 mix)

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	OECD Guide-line 473

	Year
	:
	1998

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	A high frequency of aberrations in the long arm of the X
chromosome and endoreduplication were observed with 2,4-DCP.
This has been observed frequently in CHO cells with many
other chemicals when tested at toxic concentrations.

	Result
	:
	- Without S-9:  aberrations began to increase at 1.2 mM of
2,4-DCP, with 5% cells with aberrations compared with a
control of 1.5%. There was a significant increase to 14%
cells with aberrations at 1.4 mM, when the cell count was
reduced to only 27% of controls, and this was reproduced in
2 further assays.

- With S-9: The percentage of cells with aberrations is
significantly increased compared to the control at 0.6 and 1
mM, but at these doses the cell count was reduced to 54 and
40 % of the control, respectively.

- 2,4-DCP was not immediately very toxic since the viable
cell counts and the total ATP levels at the end of the 3-h
treatment were >= 74% of controls at all doses up to 1.4 mM
without S-9, and 2,4-DCP was toxic (floating cells) at 1 mM
with S-9.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- Cell culture:
CHO cells clone WBL were seeded the day before treatment at
1.2 x 10E6/10 mL.

- Treatment:
Cultures were incubated for 3h with 2,4-DCP (1.2 and 1.4 mM
without S9 mix and 0.6, 0.8 and 1 mM with S9 mix).
Aberrations were scored in cells harvested 20 h from the
beginning of treatment. Duplicate cultures were used, one
for aberration analysis and cell counts at 20 h, and one
taken at the end of the 3-h treatment for measurement of
cell counts, trypan blue dye exclusion and ATP levels.
Assesment of cytotoxicity was done at the end of treatment
by cell counts or by observation of monolayers.
Cultures to be used for the 20-h chromosome aberration and
cytotoxicity harvest were washed and incubated for a further
17 hr in fresh medium. Colcemid was added 2-3 h before
monolayers were harvested. A cell sample was counted to
assess toxicity.

-Metabolic activation:
The concentrations, at which a negative response was
observed, were retested with S-9 metabolic activation using
liver homogenate (15 µL/mL) from phenobarbital / beta-
naphtoflavone-treated male Sprague-Dawley rats.

-Chromosome aberration scoring:
200 metaphase cells containing 19-23 chromosomes from each
point were scored. Gaps (achromatic lesions equal to or less
than the width of a chromatid) were not included in
aberration totals.

	Test substance
	:
	from Aldrich, Milwaukee, Wisconsin. Dissolved in 1% DMSO
prior to use.

	Reliability
	:
	(1) valid without restriction

	
	
	The test was performed in a way consistent with the OEDC
Guideline 473, using clone WBL of CHO cells.

	08.01.2002
	(76)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	TK6 human lymphoblasts (WI-L2-NS cells)

	Test concentration
	:
	130.4 - 146.7 - 195.6 mg/l (0.8, 0.9 and 1.2 mM)

	Cycotoxic concentr.
	:
	146.7 mg/l  (0.9 mM)

	Metabolic activation
	:
	without

	Result
	:
	negative

	Method
	:
	OECD Guide-line 473

	Year
	:
	1998

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	In one experiment, 2,4-DCP gave a small increase (5% cells
with aberrations compared with a control of 0%) at 0.8 mM,
and this was reproduced in a second experiment (6% cells
with aberrations at 1.2 mM, control 1%) but at a very toxic
dose (1.2 mM, cell count 8% of controls).
These increases did not reach statistical significance with
a sample size of 100 cells scored, but are clearly outside
the control range for TK6 cells, and overall the results
were considered equivocal.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	- Cell culture:
The cell line W1-L2-NS have a mutation in p53. Cells were
maintained in an appropriate medium.

- Cell treatment and harvest:
Before treatment, cells were seeded at 0.5 x 10E6/mL.
2,4-DCP was added and cultures were incubated for 3 h at 37
°C, washed and refed with complete medium.
Since the optimal samping time has not been established for
this cell type, sequential harvests were done by taking cell
samples 17-35 h (cell cycle length: about 15-16 h) after
treatment. Colcemid was added 1-1.5 h prior to harvesting.
At harvest, samples were counted and the remaining cells
were fixed for cytogenic analysis.

	Test substance
	:
	from Aldrich (reagent grade). Dissolved in 1% DMSO prior to
use.

	Reliability
	:
	(3) invalid

	
	
	The test was performed with a particular cell line, the
optimal sampling time has not been established.

	08.01.2002
	(76)

	
	
	

	Type
	:
	Micronucleus test in vitro

	System of testing
	:
	Human lymphocytes

	Test concentration
	:
	12.5, 25, 50, 100 mg/l (= 76.7, 153.3, 306.7 and 613.5 µM)

	Cycotoxic concentr.
	:
	no data

	Metabolic activation
	:
	without

	Result
	:
	positive

	Method
	:
	other

	Year
	:
	1997

	GLP
	:
	no data

	Test substance
	:
	no data


	Result
	:
	The rate of cells with micronuclei per thousand cells was
22, 27, 29 and 41 at 12.5, 25, 50 and 100 mg/l,
respectively.
The 2,4-DCP was considered active as it generated a
logarithmic concentration-related response.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Lymphocytes were obtained from a healthy male donor free of
any known occupational exposure to genotoxical agents.
The cultures of whole blood were incubated at 37 °C in an
appropriate medium.
2,4-DCP dissolved in 10 µL DMSO was added to cultures and
mixed at 48 h after culture initiation, while 10 µL DMSO was
added to the control and mixed. Two duplicate cultures were
made. All cultures were incubated for additional 18 h after
treatment.
The number of cells with micronuclei among 2000 well-spread
metaphase cells in one culture was recorded. The rate of
micronuclei was calculated as the frequency of cells with
micronuclei per 1000 cells.

	Reliability
	:
	(3) invalid

	
	
	No information concerning the test substance was given.
There is no positive control. The cytotoxicity concentration
was not specified. Only 1 culture was used to record the
number of cells with micronuclei.
Draft Guidelines was submitted to the OECD secretariat but
an agreement on these Guidelines is not soon expected.

	08.01.2002
	(81)


5.6

GENETIC TOXICITY ‘IN VIVO‘

	
	
	

	Type
	:
	Micronucleus assay

	Species
	:
	mouse

	Sex
	:
	male

	Strain
	:
	Swiss

	Route of admin.
	:
	gavage

	Exposure period
	:
	48 hours

	Doses
	:
	160 mg/kg, 800 mg/kg

	Result
	:
	negative

	Method
	:
	other: according to Boller et Schmid (1970 HumanGenetik 11, 35-54) and Schmid (1975 Mutation Res., 9-15) 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	800 mg/kg/d produce signs of toxicity (severe prostation
signs were observed).

	Result
	:
	no clastogenic effect.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	25-30 g male mice were used, 10 animals/dose.
Mice were dosed twice at 24 h intervals.
Vehicle control group was treated with peanuts oil.
Positive control groups were treated with
methylmethanesulfonate at 65 mg/kg or cis-platine at 10
mg/kg.
The statistical analysis of results was performed by mean
comparison (Student test).

	Test substance
	:
	administration in peanuts oil vehicle.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test performed in a way consistent with the OECD Guidelines
474.

	30.04.2002
	(150)

	
	
	

	Type
	:
	Unscheduled DNA synthesis

	Species
	:
	mouse

	Sex
	:
	male

	Strain
	:
	B6C3F1

	Route of admin.
	:
	gavage

	Exposure period
	:
	24, 39 and 48 h

	Doses
	:
	300 and 600 mg/kg b.w.

	Result
	:
	negative

	Method
	:
	other 

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	The substance was judged as positive when RDS incidence
value was 0.4 % or more at 24, 39 or 48h after exposure.

	Result
	:
	For the control (cell viability: 78 +/- 5.4 %), the RDS
incidence was 0.2 +/- 0.09.
At 300 mg/kg of 2,4-DCP (cell viability: 76-80%), it was
0.18 +/- 0.1, 0.19 +/- 0.06, 0.2 +/- 0.04 after 24, 39 and
48 h respectively.
At 600 mg/kg of 2,4-DCP (cell viability: 71-79%), it was
0.18 +/- 0.1, 0.20 +/- 0.06, 0.23 +/- 0.10 after 24, 39 and
48 h respectively.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	8-week-old mice (4 or 5 per group) were administered 2,4-DCP
(300 mg/kg (1/2 MTD) or 600 mg/kg (MTD)) or corn oil
(control) by single oral gavage.
After 24, 39 or 48 h, hepatocytes were prepared with a
collagenase perfusion technique.
Hepatocytes viability was determined by using the trypan
blue exclusion test. Aliquots of 5 x 10E4 cells/ml were
incubated for 4 h with Williams' medium E containing
(methyl-3H)thymidine. Slides were dipped in autoradiographic
emulsion, exposed at 4°C for 7 to 10 days and stained.
Labelled nucleus were counted.

	Reliability
	:
	(2) valid with restrictions

	
	
	There are some differences with the OECD 486 Guidelines:
there is no positive control and the preparations of
hepatocytes were performed 24, 39 or 48 h after treatment,
instead of normally 12 - 16 h after treatment.

	08.01.2002
	(125)

	
	
	

	Type
	:
	Sister chromatid exchange assay

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	CD-1

	Route of admin.
	:
	drinking water

	Exposure period
	:
	24 h

	Doses
	:
	no data

	Result
	:
	negative

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	The compound was negative in the SCE assay.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	Substance was from Aldrich Chem. Co. (99% purity).

	Reliability
	:
	(3) invalid

	
	
	The test protocol is not fully described, even if the study
waspeer reviewed and is part of a complete experimental
design that has been approved in chapter 5.4., there is no
information on doses tested.

	11.10.2002
	(25)

	
	
	

	Type
	:
	Sister chromatid exchange assay

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	CD-1

	Route of admin.
	:
	gavage

	Exposure period
	:
	14 days

	Doses
	:
	64, 128, 638 mg/kg bw/d

	Result
	:
	negative

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Sister chromatid exchange rates in bone marrow cells of mice
exposed to 2,4-DCP were not above background rates.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	12 male and 12 female adult mice per group.
Negative (corn oil) and positive (cyclophosphamide at 25
mg/kg) controls were tested.
T°: 22°+/-2°C
Humidity: 40-60%
Light cycle: 12l/12d
Bone marrow cells were analysed for SCE and mitotic index.

	Test substance
	:
	Substance was from Aldrich Chem. Co. (99% purity).

	Reliability
	:
	(2) valid with restrictions

	
	
	The test protocol is not fully described, but the study was
peer reviewed and is part of a complete experimental design
that has been approved in chapter 5.4.

	15.01.2002
	(25)

	
	
	

	Type
	:
	Sister chromatid exchange assay

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	CD-1

	Route of admin.
	:
	drinking water

	Exposure period
	:
	90 days

	Doses
	:
	50, 150, 500 mg/kg bw/d

	Result
	:
	negative

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Sister chromatid exchange rates in bone marrow cells of mice
exposed to 2,4-DCP were not above background rates.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	20 male and 2O female adult mice per group.
Negative (distilled water and 10% Emulphor) controls were
tested.
Fluid consumption: twice weekly
T°: 22°+/-2°C
Humidity: 40-60%
Light cycle: 12l/12d
Bone marrow cells were analysed for SCE and mitotic index.

	Test substance
	:
	Substance was from Aldrich Chem. Co. (99% purity) and was
administered in water containing 21% Emulphor (intended to
enhance the solubility and the palatability of 2,4-DCP in
water).
The identity and the purity of the test substance were
confirmed prior to initiation of the study.

	Reliability
	:
	(2) valid with restrictions

	
	
	The test protocol is not fully described, but the study was
peer reviewed and is part of a complete experimental design
that has been approved in chapter 5.4.

	15.01.2002
	(25)


5.7

CARCINOGENICITY

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	oral feed

	Exposure period
	:
	2 years

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	no

	Doses
	:
	Females: 120, 250 mg/kg bw/d (2500, 5000 ppm); Males: 210, 440 mg/kg bw/d (5000, 10000 ppm)

	Result
	:
	negative

	Control group
	:
	yes, concurrent no treatment

	Method
	:
	OECD Guide-line 453 "Combined Chronic Toxicity/Carcinogenicity Studies"

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	NOAEL for females > 250 mg/kg bw/d
NOAEL for males > 440 mg/ kg bw/d
No overt toxic effects were reported and full tissue
microscopy only detected an elevated incidence of mild
degenerative changes in the mucosal lining of the nose in
male rats at both dose levels.

	Result
	:
	There was no evidence of carcinogenic activity by the
2,4-DCP.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The rats were 7-8 weeks old when placed on study.
Groups of 50 rats/sex/dose were used (5 animals/cage).
The rats were observed twice per day.
A necropsy was performed on all animals.
T°: 12-23°C
Humidity: 29-73%
Fluorescent light: 12h/d
15 room air changes/h
Three statistical methods were used to analyse tumor
incidence data: life table test , logistic regression and
Fisher exact/Cochran-Armitage trend test.
Results obtained with the concurrent control group and
historical control data of tumor incidence from the NTP were
used to estimate the tumor incidence induced by the
administration of 2,4-DCP.

	Test substance
	:
	Obtained from Dow Chemical USA (greater than 99% pure,
special laboratory-distilled).

	Reliability
	:
	(1) valid without restriction

	08.10.2002
	(134)

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	drinking water

	Exposure period
	:
	24 months

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	no

	Doses
	:
	3, 30, 300 ppm (about 0.3, 2, 15 mg/kg bw/d)

	Result
	:
	negative

	Control group
	:
	yes

	Method
	:
	other: see remark 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Microscopic examinations of major organs of rats exposed
pre- and postnatally to 2,4-DCP did not reveal a significant
change in tumor incidence, latency or types compared with
controls.

Tumor incidence in male and female rats treated with ENU and
exposed to 2,4-DCP (prenatally, postnatally or pre- and
postnatally) was not different from ENU-only treated
animals. The results of the 2,4-DCP-ENU study were
confounded by the lack of tumor development in the ENU-only
group.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	These experiments were designed to determine if 2,4-DCP was
carcinogenic in SD rats or if it acted as promotor or
cocarcinogen when given in conjunction with the known
carcinogen ENU.

Two control groups: 
- Dams (13-14) were given ENU (Ethyl-Nitroso-Urea) resulting
from 0.15% ethylurea (EU) in the feed and 1 ppm nitrite
(NO2) as sodium nitrite in the drinking water from days 14
to 21 of gestation. After parturition, their pups (24-28
animals) were not treated.
- Negative control: dams (12-13 animals) and their pups
(28-32 animals) received only control feed.

Four treated groups:
a. Rat dams (12-14 animals) were treated with 2,4-DCP from 3
weeks of age through weaning, breeding at 90 days,
parturition and lactation. Their offspring (24-28 animals
per sex) were treated on the same schedule until death or
until 24 months of age.

b. Three groups of dams received EU and NO2 on days 14 to 21
of gestation (concentration of 0.15% EU and 1-ppm NO2 were
used).
- Prenatal treatment consisted of exposing 3-week old
weanling female (13-14 animals) rats to 2,4-DCP continuously
through breeding (90 days of age) untill parturition. The
progeny (24-28 animals) of these females were weaned at 3
weeks and maintained on control feed for the remainder of
the experiment.
- Postnatal treatments consisted of exposing offspring
(24-28 animals) of non-treated female (13-16 animals) rats
to 2,4-DCP continuously from weaning age at 3 weeks untill
death or 24 months.
- Combined pre- and postnatal treatment consisted of
exposing 3 week-old weanling female rats (13-22 animals) to
2,4-DCP continuously through weaning, breeding at 90 days,
parturition and lactation. Their offspring (24-32 animals)
were treated on the same schedule from weaning until death
or until 24 months of age.

	Test substance
	:
	Aldrich product (purity 99%).

	Reliability
	:
	(2) valid with restrictions

	
	
	The test was performed in a way consistent with the OECD 451
Guidelines except that each dose group contained less than
50 animals of each sex.

	31.12.2001
	(60)

	
	
	

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	B6C3F1

	Route of admin.
	:
	oral feed

	Exposure period
	:
	2 years

	Frequency of treatm.
	:
	continuously

	Post exposure period
	:
	no

	Doses
	:
	410, 820 mg/kg bw/d (females), 650, 1300 mg/kg bw/d (males)

	Result
	:
	

	Control group
	:
	yes, concurrent no treatment

	Method
	:
	OECD Guide-line 453 "Combined Chronic Toxicity/Carcinogenicity Studies"

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Female 
NOAEL < 430 mg/kg bw

LOAEL = 430 mg/kg bw
The LOAEL for males is 800 mg/ kg bw/d.
-The growth was reduced in the females at both dose levels.
-Mild liver changes (multinucleated cells) were induced in
the males. Syncitial alteration of hepatocytes, a
chemical-related effect noted in the 90-d study, was also
observed in the 2-year study. 2,4-DCP may block normal cell
division in mouse hepatocytes by reducing the level of ATP.

	Result
	:
	There was no evidence of carcinogenic activity by the
2,4-DCP.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The mouse were 8 weeks old when placed on study.
Groups of 50 mouse/sex/dose were used (5 animals/cage).
The rats were observed twice per day.
A necropsy was performed on all animals.
Humidity: 29-73%
Fluorescent light: 12h/d
15 room air changes/h
Three statistical methods were used to analyse tumor
incidence data: life table test , logistic regression and
Fisher exact/Cochran-Armitage trend test.
Results obtained with the concurrent control group and
historical control data of tumor incidence from the NTP were
used to estimate the tumor incidence induced by the
administration of 2,4-DCP.

	Test substance
	:
	Obtained from Dow Chemical USA (greater than 99% pure,
special laboratory-distilled).

	Reliability
	:
	(1) valid without restriction

	
	
	These studies were performed with mice.

	07.01.2002
	(134)

	
	
	

	Species
	:
	mouse

	Sex
	:
	female

	Strain
	:
	other: Sutter

	Route of admin.
	:
	dermal

	Exposure period
	:
	15, 24 weeks

	Frequency of treatm.
	:
	twice weekly

	Post exposure period
	:
	no

	Doses
	:
	25 µl of a 20% solution in benzene: about 5 mg of 2,4-DCP per application

	Result
	:
	positive

	Control group
	:
	other: benzene control

	Method
	:
	other 

	Year
	:
	1959

	GLP
	:
	no

	Test substance
	:
	other TS


	Result
	:
	First group: after 15 weeks, among 27 survivors out of 33
mice, 48% beared papillomas and 11% beared carcinomas. The
average papillomas per survivor was 1.07. In the untreated
control group, among 15 survivors out of 20 mice, 7% beared
papillomas, 0% beared adenomas.
Second group: after 24 weeks, among 16 survivors out of 23
mice, 75% beared papillomas and 6% beared carcinomas. The
average papillomas per survivor was 1.62. After 39 weeks,
62% beared carcinomas. After 24 weeks, in the benzene
control group, among 27 survivors out of 32 mice, 11% beared
papillomas, 0% beared adenomas. 
This corresponded to a weak tumor promoting action, roughly
similar to that of phenol.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Promoting activity was assessed following a single
initiating dermal application of 0.3% dimethylbenzanthracene
(DMBA, initiator) in benzene. One drop of the
2,4-dichlorophenol was applied to the back of each female
mouse twice weekly for 15 and for 24 weeks. Mice were 2-3
months of age when study started. Percentages of surviving
mice bearing one or more local papilloma or carcinoma was
ascertained.

	Test substance
	:
	2,4-dichlorophenol from Aldrich (reagent grade) was used as
obtained.

	Reliability
	:
	(3) invalid

	
	
	The test is well described but not performed according to
standardized Guidelines. The 2,4-DCP was given in
conjunction
with an initiator, DMBA. The vehicule used is benzene.

	09.07.2002
	(27)


5.8.1
TOXICITY TO FERTILITY

	
	
	

	Type
	:
	One generation study

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	drinking water

	Exposure period
	:
	from 3 weeks of age until parturition (dams)

	Frequency of treatm.
	:
	continuously

	Premating exposure period
	 

	                          Male
	:
	untreated

	                          Female
	:
	treated from 3 weeks of age; bred to males at 90 days of age

	Duration of test
	:
	up to 13 weeks after parturition (147 days)

	No. of generation studies
	:
	

	Doses
	:
	0, 3, 30, 300 ppm (ca. 0.3, 2, 15 mg/kg/d); 13 dams/group;

	Control group
	:
	yes

	NOAEL F1 offspring
	:
	> 15 - IF "15" <> "" "." 
-
  mg/kg bw

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	According to Exon (1984), exposure of pregnant female rats
to levels of 3-300 ppm 2,4-DCP had no significant effect
with
An ANALYSIS OF VARIANCE AND GENERAL LINEAR MODEL
(Statistical Analytical Systems SAS) on reproduction
parameters such as conception, litter size and weight,
number of stillborn pups or survival to weanings. Liver and
spleen weights increased significantly  to 300 ppm in pre
and postantally exposure and spleen weights increased
significantly  in prenatally exposure to 300 ppm.

According to Exon (1985), litter sizes of female rats
treated with 300-ppm 2,4-DCP were significantly smaller with
ANALYSIS OF VARIANCE AND LEAST-SQUARE MEANS or CHI-SQUARE
ANALYSIS than the controls.
The percent stillborn pups tended to be increased in all
groups that received 2,4-DCP. Survival to weaning was
significantly less (87%, analysis of variance and chi-square
analysis) in the group of rats given 30-ppm 2,4-DCP than in
the other groups. numbers of Red Blood cells and hemoglobin
levels were generally increased significantly in all groups
to 300 ppm. this effects was most evident following 14
months of exposure. Liver and spleen weights increased
significantly  to 300 ppm in pre and postantally exposure
and spleen weights increased significantly  i prenatally
exposure to 300 ppm.

In any group, histopathologic changes were noted (lung,
heart, liver, spleen, kidneys, adrenal, intestine,
stomach,urinary bladder, and brain).

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	According to mean water consumptions, doses ranged from 0.3
to 15 mg/kg body weight per day.
Effects on reproduction were assessed by percent
conception,litter size, pup weight, number stillborn and
survival to weaning. 10 randomly selected animals from each
group of the F1 generation were weaned at 3 weeks and
continued on 2,4-DCP until 13 weeks of age.

	Test substance
	:
	Aldrich product, 99 % pure.

	Conclusion
	:
	The discrepancies between the conclusions of the two
publications are linked to the endpoints of the statistical
tests carried out. 
Whereas the positive ANOVA-chi square test indicates that
some groups are different from the others, the ANOVA-linear
test reveals that the effects are not dose related, however
a Fisher test was used also, which is a performant test.
None of those tests indicated any significant changes in the
reproductive parameters (litter size, percent stillborn,
birth weight, survival to weaning and weaning weight).  
Therefore, from a biological point of view, it should be
concluded that observed effects are not compound connected.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described but it was not performed according to
standardised Guidelines as only females were exposed to
2,4-DCP prior mating. No NOAEL for dams was evaluated.

	16.10.2002
	(59) (60)

	
	
	

	Type
	:
	One generation study

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	CD-1

	Route of admin.
	:
	drinking water

	Exposure period
	:
	90 days + mating and gestation period

	Frequency of treatm.
	:
	continuously

	Premating exposure period
	 

	                          Male
	:
	90 days

	                          Female
	:
	90 days

	Duration of test
	:
	90 days + 18 days after mating

	No. of generation studies
	:
	

	Doses
	:
	50, 150, 500 mg/kg bw/d

	Control group
	:
	other: absolute control (deionized water) and vehicle control (10% Emulphor)

	NOAEL parental
	:
	> 500 - IF "500" <> "" "." 
-
  mg/kg bw

	NOAEL F1 offspring
	:
	> 500 - IF "500" <> "" "." 
-
  mg/kg bw

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	The only effect observed was an increase in the resorption
rate at the mid dose (150 mg/kg bw/d), but this effect was
not statistically different from the control.
There were no consistent adverse compound-related effect.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	At the termination of a 2,4-DCP 90-day exposure study, 10
males and 10 females mice per group were randomly selected
for an in vivo fertility study. Dosing was continued
throughout mating and gestation. 18 days after mating all
females were sacrificed, and the following parameters were
measured or calculated: total implants, total resorptions,
total number live pups, weight of individual pups, and
fertility index.
Observation: twice daily
Fluid consumption: twice weekly
T°: 22°+/-2°C
Humidity: 40-60%
Light cycle: 12h/d
Statistical analysis by Bartlett's test, Anova, Dunnett's
multirange test, Wilcoxon test (significance, p<= 0.05).

	Test substance
	:
	Substance was from Aldrich Chem. Co. (99% purity) and was
administered in water containing 21% Emulphor (intended to
enhance the solubility and the palatability of 2,4-DCP in
water).
The identity and the purity of the test substance were
confirmed prior to initiation of the study.

	Reliability
	:
	(2) valid with restrictions

	
	
	Only 10 animals per sex instead of 20 were used. Pups were
not examined for histopathological parameters.

	21.01.2002
	(25)

	
	
	

	Type
	:
	other: in vivo and vitro reproductive effects

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	CD-1

	Route of admin.
	:
	drinking water

	Exposure period
	:
	90 days

	Frequency of treatm.
	:
	continuously

	Premating exposure period
	 

	                          Male
	:
	90 days

	                          Female
	:
	90 days

	Duration of test
	:
	

	No. of generation studies
	:
	

	Doses
	:
	50, 150, 500 mg/kg bw/d

	Control group
	:
	other: absolute control (deionized water)

	NOAEL parental
	:
	> 500 - IF "500" <> "" "." 
-
  mg/kg bw

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	There were no effects on penetration of sperms in mouse
Ova.The in vivo findings confirm the in vitro tests.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Sperm and ova were removed and evaluated from the animals
exposed subchronically. 4 or 5 experiments were carried out
at each dose level, about 100 mouse ova per dose level were
observed.

	Test substance
	:
	Substance was from Aldrich Chem. Co. (99% purity) and was
administered in water containing 21% Emulphor (intended to
enhance the solubility and the palatability of 2,4-DCP in
water).
The identity and the purity of the test substance were
confirmed prior to initiation of the study.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described. There are no existing Guidelines.

	21.01.2002
	(25)

	
	
	

	Type
	:
	other: in vitro reproductive effects

	Species
	:
	mouse

	Sex
	:
	male

	Strain
	:
	other: B6C3F1 females and CD1 males

	Route of admin.
	:
	drinking water

	Exposure period
	:
	90 days

	Frequency of treatm.
	:
	continuously

	Premating exposure period
	 

	                          Male
	:
	90 days

	                          Female
	:
	

	Duration of test
	:
	

	No. of generation studies
	:
	

	Doses
	:
	50 - 150 and 500 mg/kg bw/day/male

	Control group
	:
	yes

	NOAEL parental
	:
	> 500 - IF "500" <> "" "." 
-
  mg/kg bw

	Method
	:
	other: treatment in vivo of males, examination of the fertility progeny in vitro 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	There were no adverse effects on penetration, the sperm
motility and acrosome integrity were not affected.
Results showed that there was no adverse effect on male
fertility.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	At the end of a 90-day exposure to 2,4-DCP or vehicle (10%
emulphor), sperm were collected and added to control ova for
an in vitro penetration assessment. Sperm motility and
acrosome integrity were also evaluated by microscope
examination.

	Test substance
	:
	from Aldrich (reagent grade) prepared with 10% Emulphor in
water.

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described but not performed according to
standardised Guidelines.

	21.01.2002
	(169)

	
	
	

	Type
	:
	Two generation study

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	other: Wistar Hannover

	Route of admin.
	:
	oral feed

	Exposure period
	:
	10 weeks of pre-mating / 0-2 weeks of mating / 3 weeks of gestation / 3 weeks of lactation; 
Total exposure period was about 17 to 18 weeks per generation.

	Frequency of treatm.
	:
	

	Premating exposure period
	 

	                          Male
	:
	10 weeks

	                          Female
	:
	10 weeks

	Duration of test
	:
	

	No. of generation studies
	:
	2

	Doses
	:
	0, 500, 2000 and 8000 ppm
(equivalent to 0, 33.4, 134, and 543 mg/kg/day in males and 0, 49.1, 194, and 768 mg/kg/day in females, respectively)

	Control group
	:
	yes

	other: NOAEL (fertility)
	:
	  - IF "" <> "" "." 
-
 500 ppm

	other: NOAEL (adult general toxicity)
	:
	  - IF "" <> "" "." 
-
 2000 ppm

	other: NOAEL (offspring general toxicity)
	:
	  - IF "" <> "" "." 
-
 2000 ppm

	Method
	:
	other: modified method of OECD TG416 enhanced by adding the endpoints examining for some endocrine functions such as blood hormone levels, uterine weights of weanlings, ano-genital distance (AGD) of pups etc. 

	Year
	:
	2003

	GLP
	:
	yes

	Test substance
	:
	other TS


	Result
	:
	It was concluded that NOAEL for fertility was 500 ppm while
NOAELs for systemic toxicity on the parent animals and for
growth and development of the offspring is 2000 ppm. The
effects observed in this study and the reasons of the
estimation of NOAEL were described as below.

Effects of the substance on parental animals (Tables 1-1 to
1-4) :
No parental animal died in any of the dose groups. Swelling
was frequently observed in the F0 and F1 females after
weaning of their infants in all treated groups including the
control. The frequency of mammary swelling was higher in
treated groups than the control. This suggests that the
natural mammary involution after weaning is delayed.
However, this delay effect was not considered adverse for
the following reasons: 
- there was no difference between the highest dose group and
the control in blood hormone levels such as prolactin,
estrogen and in histopathology of the mammary gland;
- the change was transient and reversible; 
- no further effect was seen after recovery; and it was
observed even in a few of  the control. 
In the 500 ppm treated group statistically significant
increase in food consumption was noted in F0 males.    
Food consumption and body weight gain were decreased in F0
and F1 parent females from 2000 ppm and at 8000 ppm for F0
and F1 males. 
Terminal body weight was decreased at 8000 ppm in both F0
and F1 males and females (although not statistically
significant in F0 males), but no effects on body weights
were noted in both sexes at 500 and 2000 ppm.

In the 8000 ppm group, staining of the lower abdomen hair
was noticed in both males and females in the F0, F1
generation. Relative kidney weight was significantly higher
in F0 and F1 males, as well as frequency of the dilatation
of renal pelvis in the F0 males. Moreover, a significant
increase of relative brain weight was observed in females F0
and in both males and females F1. No other effect related to
the treatment was observed in any dose groups.
Therefore, regarding the effects on the parental animals F0
and F1, NOAEL = 2000 ppm.

 Effects of the substance on reproductive parameters (Tables
1-5 to 1-8): 
The number of implantation sites and the number of pups
delivered was slightly decreased in F0 and F1 females in the
2000 and 8000 ppm groups with a dose-related response
tendency. However, only the decrease in the number of
implantations in the F1 females at 8000 ppm was
statistically significant.
In F1 females in the 2000 ppm group, sexual maturation
(vaginal opening) was slightly precocious and this was
statistically significant at 8000 ppm. No other effect
related to the treatment was observed in any dose groups. 
In the F1 males, in 8000 ppm group, the age of sexual
development (preputial separation) was slightly delayed and
relative weight of testis was slightly increased. Sperm
analysis revealed no treatment-related alterations in any of
the treated groups. 
Therefore, NOAEL on fertility for F0 and F1 males and
females was judged as 500 ppm. 

Effects of the substance on growth and development for the
offspring:
In the 8000 ppm group, both male and female growths of F1
and F2 pups were delayed. The pups showed lower body weight,
and the values were statistically different from the control
on PND 7 or later. 
The completion rate of eye opening on PND 14 was also
significantly lower in both F1 and F2 generations. 
Both absolute and relative uterine weights in females were
significantly increased in the 2000 and 8000 ppm groups in
the F1 generation and 8000 ppm group in the F2 generation as
compared with the corresponding controls. 
In the histopathological examination of the uterus for ten
F2 females weanlings randomly selected from each dose group,
the increased height of  the epithelial cells in the uterine
horn was observed in 7 animals in the 8000 ppm group. No
other effect related to the treatment was observed in any
dose groups. At 8000 ppm, weight changes observed in other
organs (brain, thymus, spleen in F2 males and F1 and F2
females) were due to decrease in body weights.
In the 2000 ppm group, an increase in the uterine weight was
the only observed effect, however, the change was limited to
F1 weanlings with no adverse effects in the adulthood. The
effect was, thus, not considered as an adverse effect. 
Therefore, NOAEL on the growth / development for the
offspring F1 and F2 males and females was judged as 2000
ppm.


Summary of the results were outlined in the following
tables. Tables were separated by generations and sexes.
* = significantly different from the controls at p = 0,05.
** = significantly different from the controls at p = 0,01.

Table-1 Outline of study results

Table-1-1 Effects of 2,4-DCP on the parental animals: F0
Male
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
  500
   2000
       8000
------------------------------------------------------------
--------------------------------------------
Number of animals
24
   24
     24
      24
Mortality
       0/24
  0/24      0/24     0/24
Clinical signs
lower abdomen hair staining

               0/24
  0/24
   0/24
    17/24**
Body weight gain (g)
302
307
298
290 
Terminal body weight (g)435    440      431     423
Food consumption (g)17.7-21.118.0-22.4**8.3-21.616.7-21.2**
Mating index  
       24/24
24/24
   24/24   24/24
Number of sperm(x 106):
Testis

        236
  232
    241
     228
Caudal epididymis
137
  146
   144
     146
Sperm motility (%) 
79.9
  80.5
    77.5     80.5
Rate of morphologically normal spermatozoa (%)



          99.0
  98.8
    98.6     98.8
Organ weight
Absolute weight (g) (mg)

Brain

         2120
 2104
   2117
     2090
Pituitary gland (x10-2) 11.2
 10.7
  11.4
     10.5
Liver                   14137    14221    14123      14141
Kidney

        1311
1345
  1347
     1384
Testis

        1865
1844
   1838
     1809
Relative weight (%) 
Brain

        0.490
 0.480
  0.494
    0.499
Pituitary gland (x10-3)
2.60
2.43
   2.66
    2.50
Liver                   3.25    3.24       3.28     3.34
Kidney

       0.302
0.306
  0.313
   0.328**
Testis

       10.430
0.421
  0.429
    0.430
Autopsy findings
Kidney: dilatation of renal pelvis


        0/24
 1/24
  2/24
    5/24*
Histopathological findings
Kidney: dilatation of renal pelvis


         2/10
 2/10
   3/10
     3/10
------------------------------------------------------------
-----------------------------------------------


Table-1-2 Effects of 2,4-DCP on the parental animals: F0
Female
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
500
2000
8000
------------------------------------------------------------
-----------------------------------------------
Number of animals
23
24
24
24
Mortality      
       0/24
0/23
0/24
0/24
Clinical signs
lower abdomen hair staining
 
               0/23
0/24
0/24
16/24**
Mammary gland swelling


       0/23
9/24**
7/24**
14/24**
Terminal body weight (g)    
                       266      262     260     251*
Body weight gain (g)
Breeding period
       123
115*
114*
104**

Gestation period       110
109
104
100

Lactation period
23
17
23
23**

Food consumption (g)
Breeding period
 14.3-16.8 14.0-16.2 13.8-15.7*
13.3-15.3**

Gestation period 16.3-20.3 1534-20.5 15.7-19.7
15.6-18.9*

Lactation period 36.1-68.3 35.4-64.2 35.6-61.4
30.1-58.6**
Normal estrous cyclicity

                      24/24
24/24
24/24
24/24
Estrous cycle length (days)


      4.1
4.1
 4.0
  4.4
Mating index 
     24/24 
24/24
 24/24
  24/24
Fertility index      23/24      24/24
 24/24
  24/24
Gestation index
     23/23
24/24
 24/24
  24/24
Gestation length     22.1
22.1
 22.1
  21.9
Number of implantations

                     13.1
12.8
 12.0
  11.7
Number of pups delivered 
                     12.3
11.9
 11.3
  10.9
Organ weight
Absolute weight (mg)
Brain

     1931
1932
 1929
  1929
Pituitary gland (x10-2)  
                     15.0
14.3
 14.7
  14.1
Liver

     12231
11990
11769
  12342
Adrenal gland (x10-2)   
                     47.9
43.9
42.7*
   45.3
Kidney

    1066
1028
1025
  1068
Uterus

     575
527
514
   501
Ovary (x10-2)
    59.3
57.5
58.4
   53.2*
Spleen

     604
598
596
   599
Relative weight (%)
Brain

    0.728
0.740
0.744
   0.771*
Pituitary gland (x10-3)   
                    5.66
5.43
5.66
   5.62
Liver

    4.60
4.57
4.53
   4.91
Adrenal gland (x10-3) 
                    1.80
1.67
1.64*
   1.81
Kidney

    0.401
0.393
0.395
   0.426
Uterus

    0.217
0.201
0.198
   0.200
Ovaries (x10-3)     2.238
2.193
2.246
   2.124
Spleen

    0.228
0.228
0.229
   0.238
Autopsy findings
Kidney: dilatation of renal pelvis


     0/24
0/24
0/24
    1/24
Mammary gland: swelling


     1/24
0/24
1/24
    8/24*
Histopathological findings
Mammary gland: insufficient recovery from lactation
period


     3/10
ND
ND
    6/10
------------------------------------------------------------
-----------------------------------------------


Table-1-3 Effects of 2,4-DCP on the parental animals: F1
Male
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
500
2000
8000
------------------------------------------------------------
-----------------------------------------------
Number of animals
24
24
24
24
Mortality              0/24
0/24
0/24
0/24
Clinical signs
Hair staining
       0/24
0/24
0/24
12/24**
Body weight gain (g)
384
380
377
354*

Food consumption (g)

                  12.1-23.5 12.3-22.9 12.2-23.2 11.3-21.7**
Sexual maturation
Number of days before the completion of preputial separation


       41.2
41.2
41.3
42.2*
Body weight at the completion of preputial separation (g)


       179.3
179.3
179.5
171.1
Mating index
       24/24
24/24
23/24
24/24
Number of sperm(x 106):
Testis

        247
237
255
236
Caudal epididymis
152
152
163
169
Sperm motility (%)
79.9
79.1
78.6
79.4
Rate of morphologically normal spermatozoa (%)



        98.7
98.8
98.4
98.6
Organ weight
Absolute weight (mg)

Brain

        2113
2107
2103
2058
Pituitary gland (x10-2) 10.3
11.9*
10.2
11.3
Liver                  14682   14874   14458   13867
Kidney

        1354
1372
1341
1382
Testis

        1919
1865
1949
1870
Relative weight (%)
Brain

       0.470
0.474
0.478
0.502*
Pituitary gland (x10-3) 2.28
2.66**
2.32
2.74**
Liver                   3.24    3.32    3.25    3.36
Kidney

       0.300
0.306
0.302
0.336**
Testis

       0.426
0.418
0.442
0.456*
Autopsy findings
Kidney: dilatation of renal pelvis


        2/24
3/24
3/24
4/24
Histopathological findings
Kidney: dilatation of renal pelvis


        3/10
2/10
4/10
2/10
------------------------------------------------------------
-----------------------------------------------


Table-1-4 Effects of 2,4-DCP on the parental animals: F1
Female
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
500
2000
8000
------------------------------------------------------------
-----------------------------------------------
Number of animals
24
24
24
24
Mortality        
0/24
0/24
0/24
0/24
Clinical signs
Hair staining 
        0/24
0/24
0/24
22/24**
Mammary gland swelling


        2/24
13/24**
16/24**
18/24**
Terminal body weight    296     291     288     263**
Body weight gain (g)
Breeding period
        169
171
169
156*

Gestation period
106
102
92*
86**

Lactation period
26
19
21
23*

Food consumption (g)
Breeding period
11.1-16.9  10.9-16.5 11.1-16.3
10.9-14.6**
Gestation period 15.3-21.8 15.1-20.9 13.3-20.8
13.2-18.4**

Lactation period 37.4-67.9 35.2-64.6 33.7-60.5
29.9-57.4**
Sexual maturation
Number of days before vaginal opening


        32.2
32.7
31.7
31.5
Body weight at vaginal opening (g)


       108.0
109.5
102.2
95.2**
Normal estrous cyclicity

                       24/24
24/24
24/24
24/24
Estrous cycle length (days)


        4.1
4.1
4.0
4.1
Mating index          24/24
24/24
24/24
24/24
Fertility index
      23/24
22/24
23/24
23/24
Gestation index
      23/23
22/22
22/23
23/23
Gestation length
22.1
22.0
22.0
22.1
Number of implantations
12.7
12.8
10.8
10.2*
Number of pups delivered 11.7
11.7
10.4
9.3
Number of primordial follicles in ovary


        271
ND
ND
291
Organ weight
Absolute weight (mg)
Brain

        1885
1871
1884
1864
Pituitary gland (x10-2)


        14.0
13.4
13.6
12.5*
Liver

       14778
13974
13577*
13067**
Adrenal gland (x10-2)   46.5
43.9
44.6
42.9
Kidney

        1087
1038
1037
1001*
Uterus

        484
506
544
614
Ovary (x10-2)
        49.2
50.0
48.1
40.9**
Spleen

        623
589
606
518*
Relative weight (%)
Brain

       0.638
0.645
0.657
0.712**
Pituitary gland (x10-3)4.72
4.61
4.75
4.76
Liver

       4.99
4.81
4.73
4.97
Adrenal gland (x10-3) 1.57
1.51
1.56
1.64
Kidney

      0.367
0.356
0.361
0.381
Uterus

      0.164
0.175
0.190
0.233**
Ovary (x10-3)
      1.662
1.719
1.672
1.558
Autopsy findings
Kidney: dilatation of renal pelvis


       1/24
2/24
2/24
6/24
Mammary gland: swelling


       2/24  13/24*** 16/24***
18/24***
Histopathological findings
Mammary gland: insufficient recovery from lactation
period


      10/10
ND
ND
10/10
Hormone levels
LH (ng/mL)
      1.75
1.71
2.02
1.38
FSH (ng/mL)
      5.00
5.40
5.67
5.67
Prolactin (ng/mL)     3.32
3.70
6.12
3.68
Progesterone (ng/mL)  10.78
6.23
10.24
5.35
17 -Estradiol (ng/mL) 7.76
12.79
10.86
10.10
------------------------------------------------------------
-----------------------------------------------


Table-1-5 Effects of 2,4-DCP on the offspring: F1 Male
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
500
2000
8000
------------------------------------------------------------
-----------------------------------------------
Number of dams
       23
24
24
24
Viability (%)
PND 0

      99.3
99.5
99.3
99.0
PND 4

      100
100
99.1
98.6
PND 21

      99.5
100
99.5
100
Clinical signs
PND 0-21

No abnormality was noted
Body weight (g)
PND 0

      6.1
6.2
6.2
6.1
PND 7

     18.8
18.7
19.0
17.5*
PND 21

     59.8
57.7
57.9
50.0**
Growth and differentiation (completion rate, %)
Ear unfolding (PND 3)
                     100
99.3
99.5
96.8
Incisor tooth development (PND 11)


    97.8
97.3
94.2
91.7
Eye opening (PND 14)
                    91.3
89.6
92.8
51.7**
Reflex response
Righting reflex (PND 7, seconds)


     2.5
2.0
3.0
2.2
Negative geotaxis (PND 11, seconds)


    14.0
12.0
12.5
12.9
Air righting reflex (PND 18, %)


    88.4
86.8
81.1
82.3
Organ weight
Absolute weight (mg)
Brain

    1537
1537
1549
1527
Thymus gland
     262
275
266
233
Spleen

     279
290
276
270
Relative weight (%)
Brain

    2.00
2.08
2.04
2.17
Thymus gland (x10-2)


    33.8
36.4
34.6
33.0
Spleen (x10-2)
    36.2
38.5
36.0
38.2
------------------------------------------------------------
-----------------------------------------------


Table-1-6 Effects of 2,4-DCP on the offspring: F1 Female
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
500
2000
8000
------------------------------------------------------------
-----------------------------------------------
Number of dams        23
24
24
24
Viability (%)
PND 0

     99.3
99.5
99.3
99.0
PND 4

     100
100
99.1
99.0
PND 21

     99.5
100
99.5
100
Clinical signs
PND 0-21

No abnormality was noted 
Body weight (g)
PND 0

     5.8
5.9
5.9
5.7
PND 7

    18.3
18.2
18.5
16.9*
PND 21

    57.9
56.1
55.7
48.4**
Growth and differentiation (completion rate, %)
Ear unfolding (PND 3)
                     100
98.1
99.3
98.0
Incisor tooth development (PND 11)


    98.9
99.0
96.5
92.6
Eye opening (PND 14)94.6
97.6
96.9
65.3**
Reflex response
Righting reflex (PND 7, seconds)


     2.5
2.5
3.2
2.6
Negative geotaxis (PND 11, seconds)


    16.3
12.7*
14.1
13.2
Air righting reflex (PND 18, %)


    91.0
85.6
85.8
80.7**
Organ weight
Absolute weight (mg)
Brain

    1501
1484
1490
1481
Thymus gland
     264
262
267
233*
Spleen

     269
264
274
236*
Uterus

    59.1
62.3
74.1*
83.7**
Relative weight (%)
Brain

    2.06
2.06
2.07
2.23**
Thymus (x10-2)
    36.1
36.4
37.1
34.8
Spleen (x10-2)
    36.7
36.6
38.1
35.4
Uterus (x10-2)
    8.09
8.65
10.31*
12.64**
------------------------------------------------------------
-----------------------------------------------


Table-1-7 Effects of 2,4-DCP on the offspring: F2 Male
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
500
2000
8000
------------------------------------------------------------
-----------------------------------------------
Number of dams
        23
22
22
23
Viability (%)
PND 0

       99.5
99.0
99.7
99.7
PND 4

       99.2
99.6
98.2
100
PND 21

       100
100
100
98.9
Clinical signs
PND 0-21

No abnormality was noted
Body weight (g)
PND 0

       6.2
6.1
6.2
6.4
PND 7

      19.1
18.8
19.1
17.6*
PND 21

      59.2
57.8
57.5
50.4**
Anogential distance (mm, PND 4)


      4.97
4.83
4.91
4.92
Growth and differentiation (completion rate, %)
Ear unfolding (PND 3) 100
98.4
100
97.2
Incisor tooth development (PND 11)


      97.8
95.5
88.3*
93.3
Eye opening (PND 14)  89.1
95.5
91.7
50.5**
Reflex response
Righting reflex (PND 7, seconds)


      1.8
2.0
1.8
1.7*
Negative geotaxis (PND 11, seconds)


     16.5
15.7
14.7
13.5*
Air righting reflex (PND 18, %)


     82.7
80.9
79.7
76.1
Organ weight
Absolute weight (mg)
Brain
            1563
1547
1549
1512**
Thymus 
             306
309
288
252**
Spleen

     315
312
302
280*
Relative weight (%)
Brain

    1.91
1.93
1.93
2.07**
Thymus (x10-2)
    37.2
38.5
35.8
34.1

Spleen (x10-2)
    38.4
38.9
37.7
38.0
------------------------------------------------------------
-----------------------------------------------


Table-1-8 Effects of 2,4-DCP on the offspring: F2 Female
------------------------------------------------------------
-----------------------------------------------
Dose (ppm)

0
500
2000
8000
------------------------------------------------------------
-----------------------------------------------
Number of dams
        23
22
22
23
Viability (%)
PND 0

       99.5
99.0
99.7
99.7
PND 4

       99.2
99.6
98.2
100
PND 21

       100
100
100
98.9
Clinical signs
PND 0-21

No abnormality was noted
Body weight (g)
PND 0

       5.9
5.8
5.8
6.0
PND 7

      18.5
18.3
18.2
17.1*
PND 21

      57.0
55.2
54.9
48.7***
Anogential distance (mm, PND 4)


      2.26
2.25
2.29
2.31
Growth and differentiation (completion rate, %)
Ear unfolding (PND 3)100
100
100
99.1
Incisor tooth development (PND 11)
                     95.7
93.9
85.2
93.2
Eye opening (PND 14) 93.5
98.9
95.5
52.3**
Reflex response
Righting reflex (PND 7, seconds)


     3.2
2.8
2.1
2.5
Negative geotaxis (PND 11, seconds)


    19.4
18.3
16.6
12.8**
Air righting reflex (PND 18, %)


    80.8
83.2
82.8
82.0
Organ weight
Absolute weight (mg)
Brain

    1501
1492
1487
1463
Thymus gland
     289
298
270
242**
Spleen

     282
268
271
238**
Uterus

    69.9
69.7
71.6
83.9**
Relative weight (%)
Brain

    1.96
1.99
2.00
2.16
Thymus (x10-2)
    37.6
39.7
36.5
35.5
Spleen (x10-2)
    36.6
35.5
36.6
35.0
Uterus (x10-2)
    9.13
9.25
9.65
12.33**
------------------------------------------------------------
-----------------------------------------------

	Test condition
	:
	Twenty-four animals/sex were used per group.  They were
given the feed containing the test substance at
concentrations of 0, 500, 2000 and 8000 ppm, respectively.
After a minimum of 10 weeks of treatment, the F0 rats were
mated to obtain the F1 offspring. During the mating period
24 males were cohabitated with 24 females  on a 1:1 basis
from the same treatment groups for up to two weeks. The day
on which evidence copulation was found was designed as
gestation day 0. Pregnant F0 females were allowed to give
birth to F1 pups and the day all pups were delivered was
designated as day 0 of lactation. Litters were sexed and
examined for size, stillbirths, live births and gross
anomalies. They were weighed on day 0, 4, 7, 14 and 21 of
lactation. Litters size were randomly adjusted to 8  on day
4 of lactation. 
Three weeks after birth, 24 weanling rats of each sex from
each group were selected as F1 parents for producing F2
generation and the treatment day 0 for F1 started.  After a
minimum of 10 weeks of treatment, the F1 parents were mated
to obtain the F2 offspring. The F2 pups were sacrificed
after weaning.
Based on the observations during the reproductive period of
parental animals, the following indices were calculated as
endpoints for the parental reproductive capability:
preputial separation and vaginal opening; estrous cyclicity;
estrous cycle length; mating index; fertility index;
gestation index; duration of gestation (days); number of
implantations, number of pups delivered, sex ratio,
primordial follicles in ovary, and homogenization-resistant
sperm heads count; sperm motility; sperm morphology.
Blood samples were collected from all F1dams (24 for each
group) on the next day of weaning (PND22) to determine serum
LH, FSH, prolactin, progesterone, and estrogen levels by RIA
method.
F2 offspring were observed for clinical signs every day
during the lactation period.  The body weight of each animal
was individually measured on PND (post natal day) 0, 4, 7,
14 and 21. The ano-genital distance in F2 offspring was
measured on PND4.
All live pups in each litter were examined for the following
items to determine their completion rate: auricular
unfolding (PND3), incisive eruption (PND11), eye opening
(PND14).
All live pups from each litter were tested for the following
items to measure the time of response or completion rate by
sex: righting reflex (PND7, time required), negative
geotaxis (PND11, time required), air righting reflex (PND18,
completion rate).
The following organs were weighed in all the F0 and F1 male
and female parents: brain, pituitary gland, thyroid gland,
liver, kidney, spleen, adrenal gland, testis, epididymis,
seminal vesicle (including coagulating gland), prostate,
ovary and uterus.  In F1 and F2 weanlings, one male and one
female were selected from each litter to weigh the brain,
thymus, spleen and uterus. 
All the parents, pups not selected on PND4, and weanlings
not selected as the parental animals for the next generation
were sacrificed and necropsied. All pups found dead during
the lactation period were also necropsied.
Ten pairs of males and females yielding the weanlings were
randomly selected from the F0 and F1 parents in the control
and high-dose group for histopathological examination of the
reproductive organs (ovary, oviduct, uterus, vagina or
testis, epididymis, seminal vesicle, coagulating gland and
prostate), pituitary gland, thyroid gland, adrenal gland,
and mammary gland. The histopathological examinations of the
reproductive organs, pituitary, thyroid, and adrenal were
also performed for the pairs of males and females showing no
evidence of copulation or pregnancy in all groups including
the control. In addition, ten animals from all groups
including the control were randomly selected for the
histopathological examination of the kidney and liver,
because the significant increase in the relative kidney
weight was observed in both F0 and F1 parental males in the
high-dose group and because a slight but not significant
increase of the liver weight was observed in the F0 parental
females. Histopathological examinations of the uterus of F2
female weanlings (ten per group) was also conducted.

	Test substance
	:
	 Purity, 99.7% Wako Pure Chemical Industries Lot N°SHE 198

	Conclusion
	:
	Wistar Hannover rat (24/sex/group) were fed diet containing
2,4-DCP at concentration of 0, 500, 2000 and 8000 ppm
(equivalent to 0, 33.4, 134 and 543 mg/kg/day in males and
0, 49.1, 194 and 768 mg/kg/day in females) from 5 weeks of
age throughout mating, gestation and lactation. A minimum of
10 weeks of treatment has been performed before parents (F0
and F1) were mated to obtain the offspring (F1 and F2). The
F2 pups were sacrificed after weaning. Some effects have
been observed on the parental generations. At 0, 500, 2000
and 8000 ppm, mammary swelling was frequently observed in
the F0 and F1 females after weaning of their infants. This
effect was transient and was not considered adverse.
At 8000 ppm, in all groups lower abdomen staining was
observed. At this dose, in parents groups for F0 females and
F1 males and females, the food consumption and body weight
gain were decreased. The body weight of F0 females and both
F1 parents were lower than those in the control, relative
weight of the kidney was significantly higher in F0 and F1
males than the control. Moreover, at 8000 ppm a significant
increase of relative brain weight was observed in females F0
and in both males and females F1. 
It was concluded that NOAEL for systemic toxicity on the
parent animals is 2000 ppm 

In F1 females in the 2000 and 8000 ppm group, sexual
maturation (vaginal opening) was slightly accelerated. In F0
and F1 females, at 2000 ppm and 8000 ppm, the numbers of the
implantations and pups delivered were slightly less than
those of the control. The effects were statistically
significant in the 8000 ppm groups. However, body weight
gain of parental females in the 2000 ppm group was
significantly decreased at the end of the pre-mating period
in the P-generation and during gestation days 0-14 in the F1
generation (data not shown). Both absolute and relative
uterine weights and height of the epithelial cells in the
uterine horn were significantly increased in the 2000 and
8000 ppm groups in the F1 generation and 8000 ppm group in
the F2 generation as compared with the corresponding
controls.
In the F1 males, in 8000 ppm group, the age of sexual
development (preputial separation) was slightly delayed and
relative weight of testis was slightly increased. Sperm
analyses revealed no treatment-related alterations in any of
the treated groups.
Therefore, NOAEL on fertility was judged as 500 ppm.

In this study, serum concentrations of hormones in F1
parental female rats have been evaluated just after weaning
of their F2 pups. No difference has been observed in
hormonal levels (FSH, LH, prolactin, estradiol,
progesterone) according to the treatment.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	12.02.2007
	(5)


5.8.2
DEVELOPMENTAL TOXICITY/TERATOGENICITY

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	gavage

	Exposure period
	:
	day 6 to day 15

	Frequency of treatm.
	:
	once daily

	Duration of test
	:
	day 6 to day 15

	Doses
	:
	200 - 375 - 750 mg/kg bw/day (34 rats per group)

	Control group
	:
	other: corn oil at 4 mL/kg

	NOAEL maternal tox.
	:
	< 200 - IF "200" <> "" "." 
-
  mg/kg bw

	NOAEL teratogen.
	:
	> 750 - IF "750" <> "" "." 
-
  mg/kg bw

	Method
	:
	other: consistent with the OECD Guide-line 414 

	Year
	:
	1990

	GLP
	:
	no data

	Test substance
	:
	other TS


	Result
	:
	Maternal toxicity: affected general appearance and
decrease in body weight gain at all doses; deaths (4/34
dams) at 750 mg/kg. 
At high dose, delayed fetal development (ossification),
increased early embryonic death and decreased fetal weight
were noted.
No teratogenic effects were observed.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Fischer rats were bred (1 male : 1 female). Sperm-positive
females were allocated at random to one control group and
three treatment levels of 34 rats each. The bred females
were approximatively 22 weeks old at initiation of breeding.
2,4-DCP or vehicle was administered by gavage once daily
from gestation day 6 though gestation day 15.
The dams were observed daily. Body weights of the females
were recorded and dosages were adjusted on the most recent
body weight of individual dams.
Maternal animals were euthanized on Gestation Day 20 and a
cesarean section was performed. Organs were examined in situ
for macroscopic changes. The number and location of viable
and non viable fetuses and early and late resorptions were
recorded. Ovaries were examined and the number and location
of corpora lutea were recorded. All fetuses were examined
(tissue and skeleton).

	Test substance
	:
	2,4-DCP was from Dow chemical company, analysed by HPLC
(99.2% pure) prior to use, administered in corn oil.

	Reliability
	:
	(1) valid without restriction

	
	
	The test was performed in a way consistent with the OECD
Guide-line 414.

	21.01.2002
	(153)

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	

	Route of admin.
	:
	gavage

	Exposure period
	:
	day 1 of gestation to day 20 of gestation

	Frequency of treatm.
	:
	daily

	Duration of test
	:
	

	Doses
	:
	0.1 to 1 mg/kg bw/day (11 or 12 rats per group)

	Control group
	:
	yes

	NOAEL teratogen.
	:
	> 1 - IF "1" <> "" "." 
-
  mg/kg bw

	Method
	:
	

	Year
	:
	1976

	GLP
	:
	

	Test substance
	:
	


	Result
	:
	No data on maternal toxicity. There was no embryotoxic or
teratogenic effects. An increased incidence of blood
effusions to unnamed internal organs of the fetuses (12/34
vs 6/48 controls) was reported.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(4) not assignable

	
	
	Russian language.

	21.01.2002
	(105)

	
	
	

	Species
	:
	mouse

	Sex
	:
	female

	Strain
	:
	

	Route of admin.
	:
	s.c.

	Exposure period
	:
	day 6 to day 14 or day 15

	Frequency of treatm.
	:
	daily

	Duration of test
	:
	

	Doses
	:
	74 mg/kg bw/day

	Control group
	:
	

	NOAEL teratogen.
	:
	< 74 - IF "74" <> "" "." 
-
  mg/kg bw

	Method
	:
	

	Year
	:
	1968

	GLP
	:
	

	Test substance
	:
	


	Result
	:
	An increase in the number of foetuses with skeletal
abnormalities as well as a decrease in foetal body weight 
was reported.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(4) not assignable

	
	
	The original publication is in a book not available.

	10.08.2001
	(17)


5.8.3
TOXICITY TO REPRODUCTION, OTHER STUDIES

5.9

SPECIFIC INVESTIGATIONS

5.10
EXPOSURE EXPERIENCE

	
	
	


	Remark
	:
	One occupational death occurred following an accidental
splash to 2,4-dichlorophenol, melted at 60 degree C, on
approx. 10% body surface.
Post-mortem biological samples were analyzed for 2,4-DCP
utilizing a gas chromatography procedure.
The concentration detected was 24.3, 5.3, 18.7 and 1.2 mg/L
in blood, urine, bile and stomach contents, respectively.
The low level detected in urine strongly suggests that the
death occured very soon after application. Moreover, the
concentration of the stomach contents suggests an absorption
through the skin.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	20.07.2001
	(87) (97) (147)

	
	
	


	Remark
	:
	29 patients working in a chemical factory engaged in the
manufacture of 2,4-dichlorophenoxyacetic acid (based on
2,4-dichlorophenol) and 2,4,5-trichlorophenoxyacetic acid
exhibiting features of chloacne were studied for the
presence of porphyria cutanea tarda (PCT) by Bleiberg et al
(1964).
11 subjects with uroporphyrinuria and at least 3 subjects
with overt PCT had been found.
6 years later, a study in the same factory was carried out
by Poland, cases of chloracne (13 out of 73 workers) were
detected, but no clinical porphyria had been documented
(there was only one worker presenting persistent
uroporphyrinuria). According to Poland, possible reasons to
explain the disappearance of PCT include increased
encouragement of personal safety habits of workers, and
decrease in the contamination of PCT by the hepatotoxin,
TCDD, and perhaps simultaneously by porphyriagenic
chemicals.
Even if the etiologic agent was the same, no correlation
between PCT and chloracne occurences had been found.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	24.07.2001
	(20) (141)

	
	
	


	Remark
	:
	Several epidemiological studies have been published
concerning human cancer outcomes following occupational
exposure to chlorophenols, phenoxy herbicides (made from or
contaminated with chlorophenols) and chlorinated
dibenzo-p-dioxins and dibenzofuranes (microcontaminants
found in some chlorophenols and phenoxy herbicides). Most of
these studies (case-control and cohort studies) have been
described and reviewed in several publications by IARC
(1979, 1986, 1987). Equivocal relationships between
chlorophenols and cases of soft tissues sarcoma, malignant
lymphoma (Hodgkins disease and non-Hodgkins lymphoma), nasal
and nasopharyngeal cancer and lung cancer have been
reported. IARC concluded that there is a limited evidence of
carcinogenicity from occupational exposure to chlorophenols.
Epidemiological investigations should be followed-up and
updated.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	24.05.1994
	(84) (85) (86)

	
	
	


	Remark
	:
	Urinary concentrations of 2,4-DCP were measured in 1000
adults. 2,4-DCP was detected by 64% of these adults
(Needham, 1995).
Levels of 2,4-DCP in urine were measured by gas
chromatography in 122 persons employed in an industrial
waste incineration plant (Wrbitzky, 1995). These employees
were divided in 3 groups:
By the persons with contact with the incinerator, the mean
concentration detected was 2.14 µg/L (range: 0.12-16.42
µg/L).
By the periphery workers, the mean concentration detected
was 1.19 µg/L (range: 0.25-7.60 µg/L).
By the management workers, the mean concentration detected
was 0.67 µg/L (range: 0.06-1.62 µg/L).
Statistical comparison revealed significant differences
between persons with contact with incinerator and management
workers and between periphery workers and management
workers.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	20.07.2001
	(128) (203)

	
	
	


	Remark
	:
	A 29 year old man was sprayed with 2,4-DCP while working on
a tubing leak in october of 1998.The worker was apparently
trying to clean a shut down pump by passing hot pressurized
steam condensate through the pump to thaw frozen 2,4-DCP
inside. It is believed that pressurized material sprayed out
of a hole in the tubing connected to the pump. The hole had
previously been hidden and sealed by solid, 2,4-DCP but had
been subsequently washed off. The sprayed worker bypassed
the nearest safety shower to use the locker room shower
where he fell unconsciuos. immediate first-aid and
resuscitation was unsuccessful and the worker was pronounced
dead at the hospital one hour later. skin contamination with
2,4-DCP involved his forearms, knee, thigh, and face. Death
was attribuated to acute dichlorophenol intoxication, and
2,4-DCP was found in the victim's blood (7.2 µg/ml free
2,4-DCP, 13.1 µg/ml total 2,4-DCP), and urine (4.8 µg/ml
free 2,4-DCP, 6.2 µg/ml total 2,4-DCP).

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	07.06.2002
	(87)

	
	
	


	Remark
	:
	In September 1980, an accident involved a 45 year old man.
Accidental introduction of water into a high temperature
system resulted in violent vaporization and steam formation.
It is believed that the worker was sprayed by steam
containing 2,4-DCP resulting in skin and inhalation
exposure. the worker bypassed the nearest safety shower and
initiated decontamination in adressing area with an
unalarmed shower. he then left that shower and went to an
alarmed shower which set off an alarm to bring personnel and
ambulance. He received various thermal burns to his skin and
mouth, lost consciousness and died despite immediate
resuscitation attempts. The final pathologic diagnosis was
"acute steam and dichlorophenol exposure". Post-mortem
testing of serum for 2,4-DCP was negative. While steam was
considered to have been the primary cause of this fatality
at the time of the accident, the TSCA 8(e) submitter now
believes, based on awareness of limitations in the 1980
serum testing and additional experience and findings from
the more recent case, that the death was likely to have been
due to 2,4-DCP.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	07.06.2002
	(87)

	
	
	


	Remark
	:
	A 64 year old man died after being sprayed with 2,4-DCP. He
was reportedly attempting to unblock a clogged pump carrying
2,4-DCP in an operation where it was being used as a
feedstock for herbicide manufacture. Addistional details
obtained from a report in the magazine Health and Safety at
work indicate that steam was being used to clear the
blockage, that a pump seal gave way, that steam was being
used to clear the blockage, that a pump seal gave way, taht
steam and 2,4-DCP spurted out onto the worker's face and
neck, and that the death occured twenty minutes later.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	07.06.2002
	(87)

	
	
	


	Remark
	:
	In April 1985, a 33-year-old man working at an Arkansas
manufacturing facility was splashed with a solution
containing 51% 2,4-Dichlorophenol while moving a hose used
to transfer the material. The solution covered 60%-65% of
his body surface area (head, chest, neck, abdomen, arms,
thighs). When paramedics arrived, he was unconscious and
convulsing on the shower room floor. He was transported to a
hospital and pronounced dead approximately 90 minutes after
exposure. An autopsy revealed first-degree chemical burns on
exposed skin surfaces; swollen, red, sloughed mucosa of the
larynx, trachea, and bronchi; focal hemorrhage and
considerable hemorrhagic frothy fluid in the lungs (with
fluid extruding through his mouth and nostrils); blue/tan
swollen esophageal mucosa; and reddened mucosa and turbid
hemorrhagic fluid in stomach. Microsections of the brain
revealed intense congestion and petechial hemorrhages. serum
total dichlorophenol concentration at postmortem was 67
mg/l. The final pathologic diagnosis was "acute chlorinated
phenolic exposure and 60% chemical burns".

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	09.07.2002
	(135)


5.11
ADDITIONAL REMARKS

	
	
	

	Type
	:
	adsorption


	Remark
	:
	2,4 dichlorophenol strongly binds in vitro to whole human
serum and serum proteins, including albumin especially and
globulin.
Binding of 2,4-DCP to albumin involves primarily hydrophobic
bonds.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook.

	14.01.2002
	(93)

	
	
	

	Type
	:
	adsorption


	Method
	:
	In vitro mitogenic effects on cell growth (human breast
cancer cell lines, ZR-75).

	Result
	:
	2.4 DCP did not enhance breast cancer cell growth.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Human breast cancer cell linesZR-75 were growth initially in
phenol red-free Dulbecco's modified Eagles Medium w\ 10 %
(v/v) charcoal -stripped foetal calf serum containing no
hormone for 7 days. They were transferred into medium
containing no hormone, 10 nM 17b-oestradiol or 10E-5 M of
2,4-dichlorophenol. Cells were cultured for 10 days and
counted on days 0, 3, 6, 8 and 10. All experiments were
carried out in duplicate and repeated twice.

	Conclusion
	:
	The results are negative.

	Reliability
	:
	(2) valid with restrictions

	
	
	There is no data on test substance purity. 
The test conditions are well described.

	20.06.2002
	(90)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	2,4-dichlorophenol was identified as a strong uncoupler of
oxidative phosphorylation, the effect being due to
chlorophenate ion, while the convulsant activity is
attributed to the undissociated molecule. 
Chlorophenol toxicity may result from a general inhibition
on enzyme activity. 2,4 dichlorophenol has been found to
bind strongly to mitochondrial proteins and to exert direct
inhibition on the electron transport system in mitochondrial
respiration. In rat liver microsomal preparations, purified
compound selectively inhibited cyt P450 activity at the
terminal oxygenation step of the MFO enzyme system by
interfering with the coupling of flavin to this enzyme. 
2,4 dichlorophenol was shown to inhibit the activity of
kinases and deshydrogenases in an in vitro enzyme assay
system, by binding to a site on the enzyme which normally
binds the adenine group on the substrate.
In another in vitro system, 2,4-DCP was shown to inhibit the
electron transfer chain of Rhodobacter sphaeroides (purple
bacterium) by binding at one specific quinone binding site,
the quinone reductase site.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	14.01.2002
	(7) (58) (61) (124) (185) (200)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	Adult male rats were administered 163 mg/kg bw of 2,4-DCP.
The degree of alpha2-microglobulin-induced nephropathy was
determined by immunohistochemical staining of kidney
sections. 
The immunostaining for alpha2-µglobulin induced by 2,4-DCP
represented the physiological background in male control
rats.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	from Aldrich.

	Reliability
	:
	(1) valid without restriction

	
	
	The test is well described. Negative controls were used.

	14.01.2002
	(75)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	Samples consisting of 1% aqueous solutions of bovine
oxyhemoglobin were incubated at room temperature in air with
continuous doses of 500 ppm of 2,4-DCP.
After 5 hours the decrease of oxyhemoglobin was 22.6%,
2,4-DCP decreased the oxygen affinity of hemoglobin.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	99% pure.

	Reliability
	:
	(1) valid without restriction

	
	
	The test is well described. Negative controls were used.

	14.01.2002
	(39)

	
	
	

	Type
	:
	Distribution


	Method
	:
	Gas chromatography with an electron-capture detector.

	Remark
	:
	SD rats were given a single bolus intravenous injection of
2,4 dichlorophenol at 10 mg/kg. The highest concentration of
test substance was found in kidney, followed by liver, fat
and brain. Peak concentrations were equal to 17.7 mg/kg of
kidney, 10 min after injection, and to 10.5 mg/kg of liver,
4.1 mg/kg of fat and 3.2 mg/kg of brain at 15 min. 2,4
dichlorophenol concentration in plasma decreased from 1.64
mg/L at 10 min to 0.04 mg/L at 60 min.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	from Aldrich.

	Reliability
	:
	(1) valid without restriction

	14.01.2002
	(181)

	
	
	

	Type
	:
	Distribution


	Method
	:
	Gas chromatography

	Remark
	:
	Cattle and sheep were fed for 28 days with
2,4-dichlorophenoxyacetic acid at 2000 mg/kg diet dose.
2,4-dichlorophenol was detected as a metabolite in kidneys
(0.26 ppm in sheep and 1.06 ppm in cattle) and in liver
(0.16 ppm in sheep and 0.31 ppm in cattle).

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	The sensibility of the test was not checked by the use of a
standard reference.

	14.01.2002
	(45)

	
	
	

	Type
	:
	Distribution


	Method
	:
	Gas chromatography

	Remark
	:
	In hens fed Nemacid (O-(2,4-dichlorophenyl O,O-diethyl
phosphorothioate) at a dose of 800 mg/kg for 55 days,
2,4-dichlorophenol was identified as a metabolite in liver
(0.472 mg/kg tissue) and yolk (0.613 mg/kg yolk). It was not
detected in fat and breast muscle of hens.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(1) valid without restriction

	14.01.2002
	(173)

	
	
	

	Type
	:
	Excretion


	Remark
	:
	2,4-dichlorophenol is excreted as a conjugate of glucuronic
acid. Up to 16% may be excreted as sulfate in urine of
rabbits.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	14.01.2002
	(127)

	
	
	

	Type
	:
	Excretion


	Remark
	:
	After a bolus intravenous injection in rats of a 10 mg/kg
dose, 2,4-dichlorophenol was rapidly eliminated from brain
(half life = 6 min), from plasma and fat (half life = 10
min), from liver (half life = 15 min) and from kidneys (half
life = 30 min). After conjugation with sulfate or glucuronic
acid, the test substance was excreted mainly via kidneys.
Some is probably excreted via bile.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	from Aldrich.

	Reliability
	:
	(1) valid without restriction

	14.01.2002
	(181)

	
	
	

	Type
	:
	Excretion


	Remark
	:
	60 to 83% of the 2,4-dichlorophenol metabolized from
Nemacid disappared from the liver of hens within 21 days.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(1) valid without restriction

	14.01.2002
	(173)

	
	
	

	Type
	:
	Excretion


	Method
	:
	Gas chromatography with an electron-capture detector.

	Remark
	:
	Rats were exposed in feed to 5140 nmol of dichlofenthion;
3470 nmol of 2,4-dichlorophenol were found in their urine.
Excretion was complete within 3 days.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Reliability
	:
	(1) valid without restriction

	14.01.2002
	(170)

	
	
	

	Type
	:
	Immunotoxicity


	Remark
	:
	In a carcinogenicity study (see 5.7), rats were exposed
prenatally and postanally. At 15 mg/kg b.w./d spleen weight
was increased. Significant effects on the immune function
were observed (reduced DTH response occured at all doses and
significantly at 2 and 15 mg/kg b.w./d. Antibody production
was significantly enhanced at 15 mg/kg b.w./d).
Phagocytic activity of macrophages was not affected by the
treatment.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	from Aldrich (99% pure).

	Reliability
	:
	(3) invalid

	
	
	In this study rats were submitted to sequential immuzation,
first to induce antibodies and a week later to induce
delayed type hypersensitivity(DTH). This sequential
stimulation led to a slight increased antibody response and
to a similar and consequent dicrease of DTH which seems
normal. No conclusion can be taken on immunotoxic effect of
24DCP in such conditons.

	09.10.2002
	(59) (60)

	
	
	

	Type
	:
	Metabolism


	Method
	:
	Gas chromatography with an electron-capture detector.

	Remark
	:
	In rats after a bolus intravenous injection of a 10 mg/kg
dose, free 2,4-dichlorophenol did not accumulate in tissues
(the amount of free compound at 60 min was only about 1% of
the amount injected). It was rapidly metabolized to its
conjugates (presence of conjugates in plasma 10 min after
the injection). 
Glucuronide conjugates were the major metabolites found in
kidneys, liver brain and plasma; no glucuronide conjugates
were detected in fat.
The concentration of 2,4-DCP in plasma, liver, fat, and
brain was much less compared to its conjugates at 60 min.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	from Aldrich.

	Reliability
	:
	(1) valid without restriction

	14.01.2002
	(181)

	
	
	

	Type
	:
	Metabolism


	Remark
	:
	In a model of perfused rat liver, following perfusion with
2,4-dichlorophenol, ring methoxylation (formation of
dichloromethoxyphenol) was found in perfusate and organ
extract.
The principle metabolism of 2,4-DCP is the conjugation with
glucuronic acid and subsequent elimination in the bile.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	from Aldrich (99% pure).

	Reliability
	:
	(1) valid without restriction

	
	
	The absence of endogenous metabolites was checked.

	14.01.2002
	(182)

	
	
	

	Type
	:
	Metabolism


	Method
	:
	Identification of metabolites by Thin Layer Chromatography
followed by Gas Chromatography-Mass Spectrometry.

	Remark
	:
	In an in vitro assay, 2,4-DCP was metabolised into two major
metabolites identified as 2-chloro-1,4-hydroxyquinone and
2-chloro-1,4-benzoquinone in microsomal fractions and whole
cells of yeast expressing human cytochrome P450 3A4. 
A further metabolite, 1,2,4-hydroxybenzene, was also
detected during biotransformation by whole cells, but was
not observed in microsomal fractions.
2,4-DCP metabolism was dependent on NADPH in microsomal
fractions.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test substance
	:
	from Sigma.

	Reliability
	:
	(2) valid with restrictions

	
	
	No use of standard reference compounds. The presence of
endogenous metabolites was not checked.

	14.01.2002
	(122)

	
	
	

	Type
	:
	other: absorption


	Result
	:
	Permeability coefficient through whole skin: 0.125 cm/hr;
lag time = 18.9min.
Permeability coefficient through stripped skin: 0.136 cm/hr;
lag time = 3.3min.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The permeability of the skin of hairless mice (excised skin)
was assessed in vitro using a 0.4% aqueous solution of
2,4-DCP.

	Reliability
	:
	(3) invalid

	
	
	No use of reference substance. No examination of the skin
integrity at the end of the experiment.

	14.01.2002
	(82)

	
	
	

	Type
	:
	other: absorption


	Remark
	:
	The permeability coefficient across the stratum corneum was
established at 0.06 cm/hr.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The permeability of human epidermis was assessed in vitro
using a 0.5% saturated aqueous solution of 2,4-DCP.
Studies were made in duplicate. Integrity of the membranes
were examined at the end of each series.

	Reliability
	:
	(2) valid with restrictions

	14.01.2002
	(132) (152)

	
	
	

	Type
	:
	other: hormone disruption


	Method
	:
	Yeast two-hybrid assay based on the ligand-dependent
interaction of two proteins, a hormone receptor (Estrogene
Receptor alpha) and a coactivator (TIF2). Hormonal activity
is detected by Beta-galactosidase activity.

	Result
	:
	2,4-DCP was determined as an estrogenic compound.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Two expression plasmids were introduced into yeast cells
(Saccharomyces cerevisiae Y190), which carry a
Beta-galactosidase reporter gene and require tryptophan and
leucine for growth. After preincubation, the culture was
mixed with a DMSO solution of test chemical and incubated at
30°C for 4 h. After enzymatical digestion, the lysate was
mixed with ONPG and reacted until development of a yellow
color (usually 30 min). Absorbances at 420 and 550 nm were
read on a microplate reader to estimate estrogenic activity.

	Test substance
	:
	No data.

	Reliability
	:
	(3) invalid

	
	
	There is no data concerning the test substance purity and
concentrations. The number of replicates used in the
experiment is not mentioned.

	23.10.2001
	(131)

	
	
	

	Type
	:
	other: hormone disruption


	Method
	:
	Modulation of the human progesterone receptor activity in
yeast.

	Remark
	:
	The different concentrations tested are not mentioned except
1 µM.

	Result
	:
	At the concentrations tested, 2,4-DCP did not inhibit the
growth of the yeast and did not act as an agonist nor an
antagonist of hPR.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Yeast strain hPR-PRE (human Progesterone Receptor -
Progesterone Response Element) was created by transforming
strain DY150 with an expression plasmid for the B form of
the hPR and a lacZ reporter containing 2 progesterone
response elements.
DMSO or estradiol-17-Beta in the presence or absence of
2,4-DCP (prepared in DMSO, 0.1 %) at different
concentrations were mixed with fresh medium and added to the
culture.
The possibility that 2,4-DCP acted as antagonists of hPR was
tested by coincubation of strain hPR-PRE with 10 nM
progesterone and 1µM of 2,4-DCP.
Hormonal activity was detected by beta-galactosidase
activity.
3 independent experiments with 3 replicates were performed.

	Test substance
	:
	from Aldrich (99% pure)

	Reliability
	:
	(3) invalid

	
	
	The estrogenic potency is not determined directly. Most of
the concentrations tested are not mentioned.

	23.10.2001
	(194)

	
	
	

	Type
	:
	other: hormone disruption


	Method
	:
	E-Screen assay.

	Result
	:
	2,4-DCP did not show any estrogenic activity up to 0.1 mM.

	Source
	:
	Rhodia Recherches  Saint Fons
RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The MCF-7 cell-line, which is derived from a human
adenocarcinoma of the breast, were used in this in vitro
proliferation assay. MCF-7 cells have been recommended
because of their reproducible and stable estrogen
sensitivity.
All steroids were removed from the growth medium by
treatment with chaorcal-dextran. After a preincubation of 24
h, growth medium was replaced by experimental medium,
containing concentrations of 2,4-DCP up to 0.1 mM.
Each concentration was tested in quadruplicates. Four wells
per assay without hormones were the negative control.
17-Beta-estradiol in various concentrations between 10E-12 M
and 10E-8 M served as the positive control.
Five days later the assay was terminated during the late
phase of proliferation. The determination of the cell
proliferation in each well was assessed either by
measurement of total protein content or by the determination
of the mitochondrial metabolic activity.

	Test substance
	:
	from Supelco (98% pure).

	Reliability
	:
	(2) valid with restrictions

	
	
	Test well described, but the concentrations tested were not
specified.

	14.01.2002
	(111)

	
	
	

	Type
	:
	other: hormone disruption


	Method
	:
	An aliquot of the coumpound  was added to a reaction mixture
consisting of phosphate buffered saline, radiolabelled
thyroxine, and transthyretin receptor (TTR). The reaction
mixture was allowed to reach equilibrium for 30 minutes at
room temperature. After elution of the mixture,
radioactivity of eluate fractions was determined in a gamma
counter. The relative affinities are determined by 
[IC50(T4)/IC50 (chemical)].

	Remark
	:
	In a previous study Van den Berg (1990), where competition
had been tested between chlorinated phenols and thyroxine
with similar method, competition curves were made over
decade dilutions of chlorophenol . The displacement of T4
from TTR by chlorophenol differed greatly in the ability to
interact with binding site of TTR. The graph curves showed
for monochlorophenols( 2 or 3) the  weakest interaction (
relative affinity at 0.0004 or 0.0003), the dichlorophenols
(2,3 and 2,6) and trichlorophenols  indicate a stronger
competition between 2,6 dichlorophenol( 0.02) than 2,3
dichlorophenol(0.003). In this study 2,4 dichlorophenol has
not been tested, and the maximum range in potency of
interaction of chlorophenol congeners( IC50 of 2,6 at
2.2x10-6 and 1.3x10-5 for 2,3) is observed of about a factor
10+3 compared to L-Thyroxine (IC50 at 4x10-8) .
No detailed data or statistics are given in this study.

	Result
	:
	21 compounds of which 2,4 DCP are supposed to be moderate to
potent competitors for T4 binding at a concentration level
of 100µM.
The relative affinitie defined as [IC50(T4)/IC50 (chemical)]
for chlorophenols, amongst which 2,4 DCP, is set in the
highest group : +++ and is between : 0.001-1.
No data are reported in this study.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	 Competition test in vitro between radiolabelled thyroxin
(T4) and 65 differents compound to compete with
transthyretin receptor (TTR).Method described in the paper
of 199

	Test substance
	:
	highest purity, commercially available?

	Reliability
	:
	(3) invalid

	
	
	(3) invalid.
2,4 Dichlorophenol was tested with others chlorophenols, and
there is not informations about type of
interaction/competition between chemical and T4 binding
site. The range given for +++ is from 1.74 to 0.003. No
data, no statistics. Substance not clearly defined.

	26.06.2002
	(195) (196)

	
	
	

	Type
	:
	other: hormone disruption


	Method
	:
	other : proliferation assays Soto and co-workers

	Result
	:
	The 2,4-Dichlorrophenol was one of the least active
substance tested, causing an approximately 1,5 to 2,5- fold
increase cell numbers. Cmax was the highest non-toxic
concentration tested by limit of solubility (10E-4).  The
2,4-Dichlorophenol caused negative response similar as
response of the proliferation cultured as ethanol alone.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	The MCF-7 cells were plated out at 10E4 cells per well in 12
well plates. Medium was treated to remove endogenous
oestrogens. Triplicate wells were treated with either
EMEM/H- (negative control), 17B-oestradiol(positive control,
at concentration up to 10E-9 M) or test substance (at
concentration up to 10E-4 M) in EMEM/H- for 6 days.
Following this incubation, cell proliferation was assessed
using a fluorescein diacetate (FDA) uptake assay.
The fluorescence in each cells was measured against a
reagent blank using a Cytofluor 2350 fluorescence plate
number.
The ER content of MCF-7 cells was measured in cell cytosol
preparations, using a standard 3H-oestradiol saturation
binding assay.

	Test substance
	:
	The 2,4-Dichlorophenol was obtained from Aldrich, prepared
as stocks with ethanol and diluated to the desired
concentrations in culture medium.

	Reliability
	:
	(2) valid with restrictions

	
	
	Acceptable, well-documented publication.

	26.06.2002
	(92)

	
	
	

	Type
	:
	other: hormone disruption


	Method
	:
	Competitive binding assays based on the hydroxylapatite
procedure of Murdoch et al (1990) as described by Kramer et
al (1997).

	Result
	:
	The maximum concentration tested for 2,4-Dichlorophenol is
5. 10E-4 M. This substance is designed as no active because
no specific binding to calf uterine estrogen receptor had
been detected.

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	Test condition
	:
	Four concentration of substance were tested.
The cytosolic estrogen receptor (ER) was obtained from a
calf uterus.
Competitive binding curves were modeled after a normal
distribution to estimate the IC50, the concentration of
competitor predicted to cause a 50% reduction in specific
binding of radiolabeled 17B estradiol to the ER. 
Chemical substances causing less than a 15% reduction in
binding at the highest concentration tested were designated
as a "no active".

	Test substance
	:
	The 2,4-dichlorophenol came from Sigma Chemical or Aldrich
Fine Chemicals.

	Reliability
	:
	(2) valid with restrictions

	
	
	The method used is not describe. The study serve for
prediction of the general range of binding affinity with ER
to develop a quantitative structure-binding relationship
(QSBR) for an important class of environmental contaminants,
the OH-PCBs.

	21.06.2002
	(106)

	
	
	

	Type
	:
	other: hormone disruption


	Remark
	:
	In a Uterotrophic assay, ovariectomised 8-week-old Wistar
Hannover rats were treated orally with 2,4-DCP alone at
doses of 0, 100, 200 and 400 mg/kg/day (to detect the
oestrogenic effect) or in combination with 17
alpha-ethinylestradiol subcutaneously at 0.5 µg/kg/day (to
detect the anti-oestrogenic effect) for 3 days, but no
treatment-related abnormal changes were observed in the
uteine weight in either group (CERI 2001b).

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	03.07.2002
	(204)

	
	
	

	Type
	:
	other: hormone disruption


	Remark
	:
	In a Hersberger assay (carried out in accordance with the
OCDE Draft Guidelines) castrated 8-week-old Wistar Hannover
rats were treated orally with 2,4-dichlorophenol alone at
doses of 0, 50, 100 and 200 mg/kg/day or in combination with
testosterone propionate subcutaneously at 0.4 mg/kg/day for
10 days. However, no treatment-related abnormal changes were
observed in the weights of any male accessory reproductive
organs in either group (CERI 2001b).

	Source
	:
	RHODIA Services/Direction Product Stewardship  Lyon Cedex 06
Rhodia Organics  Lyon Cedex 06

	03.07.2002
	(205)
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