
Note: This document is the provisional translation of the evaluation by Ministry of Health, Labour and Welfare, Ministry of 

Economy, Trade and Industry, and Ministry of the Environment under the Chemical Substances Control Law 

 

Dicofol 

 

 Dicofol (see Attachment 1) is an existing chemical substance. Examination of existing 

chemical substances conducted by the Ministry of Economy, Trade and Industry identified the 

physical properties of dicofol to be highly chemically stable (persistent) and readily accumulative in 

organisms (highly accumulative) as shown below. Additionally, assessment and investigation were 

conducted for potential adverse effects in the long-term toxicity of dicofol on human health for cases 

where dicofol is continuously ingested, based on currently available findings on the toxicity etc. The 

results of the investigation are shown below. 

 From these results, it is considered appropriate to designate dicofol as Class I Specified 

Chemical Substances corresponding to Article 2, Paragraph 2 of the Act on the Evaluation of 

Chemical Substances and Regulation on Their Manufacture, etc. (Act No. 117 of 1973). 

 

 

 

1. Degradability 

As described in Attachment 2, dicofol is persistent. 

[Summary of test results] 

Average degradation rate by BOD: 0% (0,0) 

Average degradation rate by GC: 3% (1,6) 

 

2. Accumulative property 

As described in Attachment 2, dicofol is highly accumulative. 

[Summary of test results] 

BCFss (Concentration 1): 8200 

BCFss (Concentration 2): 6100 

 

3. Long-term toxicity on human health 

As described in Attachment 3, dicofol is considered to have long-term toxicity equivalent to Class I 

Specified Chemical Substances. As a side note, there are reports made on the effects of dicofol on 

the avian reproduction as described in Attachment 4. 

  



(Attachment 1) 

 

IUPAC name: 2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol 

Generic name (English name): Dicofol, kelthane 

Official gazette reference number (Japan): 4-0226 

CAS No.: 115-32-2 

Molecular formula: C14H9Cl5O 

Molecular weight: 370.50 

Chemical structural formula: 

 

 
 

Application etc.: Acaracide (mite control agent) 

Quantity of production or import: None (from “Survey of Import/Manufacturing Volume of 

Chemical Substances in fiscal 2002”) 

Environmental distribution and monitoring data: 

Results of environmental research conducted by the Ministry of the Environment are as follows. 

FY1978 Water: not detectable, sediment: not detectable 

FY1998 Water: not detectable, sediment: not detectable, soil: not detectable 

 Fish: not detectable to 43 ppm 

FY2000 Water: not detectable to 0.01ppm, sediment: not detectable 

 Fish: 5-66 ppm 

 

  



*1 From attached documents supplied by Tokyo Organic Chemical Ind. Ltd.    *2,4  From attached documents supplied by Wako Pure Chemical Ind. Ltd.    *3 From attached documents supplied by 
Hayashi Pure Chemical Ind., Ltd.    *5 From Hazardous Substances Data Bank (U.S. National Library of Medicine) (2002/8).    *6 All material data covered by PRTR•MSDS under Act on Confirmation, 
etc. of Release Amounts of Specific Chemical Substances in the Environment and Promotion of Improvements to the Management Thereof (Chemical Daily Co., Ltd.).    *7 From “14102 no kagaku shohin” 
[14102 Chemical Products] (Chemical Daily Co., Ltd.).    (1) Degradability test and concentration test    (2) Physicochemical property test    (3) Concentration test    (4) Degradability test  

NEDO No.: 248                                                           (K-328, 4-0226) Degradability test Degradability test Degradability test 
1,1-bis(p-chlorophenyl)-2,2,2-trichloroethanol Instruction: November 29, 1976 Project fiscal year: Fiscal 2003 Contract date: 
[Other names: Kelthane, dicofol] (115-32-2) Test period: 1977.8.10-1977.11.7 Test period: 2003.11. 7-2004. 2.20 Test period:         .    .    -        .    . 
[PRTR 1-215] Test apparatus:     Standard    Volatile Test apparatus:     Standard    Volatile Test apparatus:     Standard    Volatile 
Structural formula (rational formula), physicochemical properties: 
 

 
Molecular formula: C14H9Cl5O      Molecular weight: 370.49 

Test concentration Test concentration Test concentration 
Test substance 100 mg/L Test substance 100 mg/L Test substance   mg/L 

Sludge   30 mg/L Sludge   30 mg/L Sludge   mg/L 
Duration of the test:            2 weeks Duration of the test:          4 weeks Duration of the present test:       weeks 
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Purity: 
(1) 83.4%*1 (2) 99.3%*2 
(3) 97.9%*3 (4) 98.2%*4 

Appearance: White crystalline powder    
Solubility (water, etc.): 
 
Water 0.776 mg/L (25°C) 
Ethyl acetate ≥100 g/L 
Methanol ≥100 g/L 
Acetonitrile ≥10 g/L 

   
Impurity*4 (substance name, content): 

Unknown for other components 

Assessment Committee Meeting    38 th 

Held on December 22, 1977 

Review Committee Meeting    33 th 

Held on April 23, 2004 

Review Committee Meeting       th 

                Held on 

Melting point*4: 73.3°C Assessment result:         × Assessment result: Assessment result: 
Boiling point*5: 180°C (0.1 mmHg) 1-octanol/water partition coefficient*5 

Log KOW = 4.28 
Notes:        Sample (1) 
 
1. Recovery rate 
(Water + test substance) system    96.0% 
 
2. Executing agency 
• Chemicals Evaluation and Research Institute, Japan 

Notes:        Sample (4) 
Instructed for retesting on FY2003 
 
1. Recovery rate 
(Water + test substance) system    96.6% 
(Sludge + test substance) system    95.4% 
 
2. Executing agency 
• Chemicals Evaluation and Research Institute, Japan 

Notes: 
Specific gravity*5: 1.130 (20°C) 
 
LD50*6: 
 

>5 g/m3/4H (rat, inhalation) 
575 mg/kg (rat, oral) 
420 mg/kg (rat, oral) 

Stability: 

Existence of IR chart:      Yes      No 
Application*7: Acaracide 
Production volume (year): 

Sample: 

(1) Provider: Tokyo Organic Chemical Ind., Ltd. 
(2) Supplier: Wako Pure Chemical Ind., Ltd.  Kelthane standard 
(3) Supplier: Hayashi Pure Chemical Ind., Ltd. Dicofol 
(4) Supplier: Wako Pure Chem. Ind., Ltd.  For residual pesticide test  RWL9077 

Date released on Official Bulletin of 
Economy, Trade and Industry: 

Dec 12, 1978 (persistent, moderately accumulative) 
Oct 14, 2003 (highly accumulative) 

(Attachment 2) 



Instruction for bio-accumulation test                                 January 13, 1978 Bio-accumulation test             Project fiscal year        Fiscal 2002  Toxicity study 
Test period    1978. 1.27-1978. 6.15 Test period    2002.10.28-2003. 2.28 

Re
qu

es
t YYYY/MM/DD 

Test apparatus:    Standard    Volatile LC50 value: 1.14 mg/L (48hr) Fish species (Oryzias latipes) Test apparatus:    Standard    Volatile LC50 value: >0.500 mg/L (96hr) Fish species (Oryzias latipes) 
Water tank nominal concentration (µg/L) Water tank nominal concentration (µg/L) 
 

Test substance 
Dispersant  

Test substance 
Dispersant Development 

HCO-20 HCO-100  Acetone   
Concentration 1 10 25 25  Concentration 1 1 20000   
Concentration 2 1 2.5 2.5  Concentration 2 0.1 20000   
Concentration 3     Concentration 3     

Bio-concentration Factor                                          Lipid content  – Bio-concentration Factor       Lipid content                               
Before 4.22% 

Fish species (Carp) 
After    4.94% 

 1W 2W 4W 6W 8W  13 days 27 days 41 days 48 days 60 days 

C1 
Tank conc. (µg/L) 12.4 10.7 10.5 10.3 10.4 

C1 
Tank conc. (µg/L) 0.978 0.979 0.914 0.968 0.917 

BCF 
2500 5500 6600 6700 1100 

BCF 
7100 9500 8000 7700 6200 

2800 3300 10000 4500 2500 8700 9000 10000 8600 8000 

C2 
Tank conc. (µg/L) 1.15 1.01 0.92 0.92 0.96 

C2 
Tank conc. (µg/L) 0.0965 0.0928 0.0934 0.0948 0.0931 

BCF 
3100 3600 1600 3300 4500 

BCF 
6600 6800 6100 5700 5700 

3600 5100 1500 2300 1800 6900 6700 6800 7000 5200 

C3 
Tank conc. (      )      

C3 
Tank conc. (      )      

BCF 
     

BCF 
     

          
Assessment Committee Meeting    44th    Held on July 14, 1978 Review Committee Meeting    25th    Held on June 20, 2003 
Assessment result                           Moderately accumulative Assessment result                                                × 
Notes:        Sample (1) 
[Recovery rate] 
Test solution Concentration 1 93.4% 
 Concentration 2 89.0% 

Test fish  85.0% 

Notes:        Sample (3) 
[BCF in steady state] Concentration 1 8200 
 Concentration 2 6100 
[Recovery rate] [Determination limit concentration] 
Test solution 90.4% Test solution C1 0.046 µg/L 
   C2 0.0046 µg/L 
Test fish 81.3% Test fish 24 ng/g 
[Executing agency] Chemicals Evaluation and Research Institute, Japan 

 



Attachment 3 

 

Hazard Information Investigation Report 

 

1. Dicofol 

Generic name (English name): Dicofol, kelthane 

CAS No.: 115-32-2 

Chemical name: 2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol 

Molecular formula: C14H9Cl5O 

Molecular weight: 370.50 

Properties: Appearance Pure dicofol is colorless solid. Industrial dicofol is viscous dark-amber 

oily liquid. 

 Solubility Insoluble to water. Soluble to most aliphatic and aromatic solvents. 

 Stability Stable to acid. Decomposable by alkaline. Slightly corrosive to metals. 

Impurities: Generally, industrial dicofol (purity of >95%) contains p,p’-dicofol (80-85%), o,p’-

dicofol (15-20%), and DDT-related (DDTr) impurities (<0.1%; e.g., DDT, alpha-chloro-DDT, DDE, 

DDD) 

 

2. Toxic effects on experimental animals and in vitro systems 

(1) Acute toxicity tests 

o The results of acute toxicity tests are summarized in Table 1. 

 Decrease in locomotion activity, ataxic gate, passivity, drowsiness, and frequent tremor 

were commonly observed. 

Table 1: Results of Acute Toxicitytests on Dicofol 
Species Sex Administration method  Result (purity of sample) Reference (year) 
Rat (CD) Male Oral LD50 595 mg/kg (94-96%) Krzywicki et al. (1985) 
Rat (CD) Female Oral LD50 587 mg/kg (94-96%) Krzywicki et al. (1985) 
Mouse (CRJ:CD-1 ICR) Male Oral LD50 669 mg/kg (94-96%) Onishi (1989) 
Mouse (CRJ:CD-1 ICR) Female Oral LD50 675 mg/kg (94-96%) Onishi (1989) 
Rabbit (New Zealand White) Both Dermal LD50 >2500 mg/kg (94-96%) Krzywicki et al. (1985) 
Rat (Crl:CDBR) Both Inhalation LC50(4hr) >5 mg/L air (94.4%) R&H (1987) 
Rat (Wistar) Both Intraperitoneal LD50 1150 mg/kg deGroot (1974) 

 

(2) Repeated dose toxicity studies 

o Dicofol (purity 95.6%, DDTr <0.1%) was administered via the diet to mice (CD-1 ICR. 10 males 

and 10 females per group) for 13 weeks at doses of 0, 10, 125, 250, 500, or 1000 ppm (equivalent 

to 0, 1.6, 18, 38, 84, or 180 mg/kg/day for males and 0, 2.1, 29, 56, 110, or 190 mg/kg/day for 

females). The body weight decreased for female groups dosed 125 ppm or higher. Serum 

biochemical examination showed an increase in GPT for a dose of 250 ppm or higher and an 



increase in the protein and lipid levels for a dose of 500 ppm or higher for both males and 

females. The relative and absolute organ weight of the liver increased for male groups dosed 250 

ppm or higher and female groups dosed 125 ppm or higher. The hepatic mixed-function oxidase 

(MFO) activity increased for groups dosed 125 ppm or higher, for both males and females. 

Additionally, centrilobular hepatocellular hypertrophy and necrosis or vacuolization of enlarged 

hepatocytes were observed for groups dosed 250 ppm or higher. Regressive changes in kidneys 

were detected for females dosed 500 ppm or higher. Hypertrophy of adrenocortical cells was 

observed for groups dosed 500 ppm or higher. From the above, the NOAEL was suggested to be 

10 ppm (equivalent to 1.6 mg/kg/day). (Goldman and Harris, 1986b) 

 

o Dicofol (purity >95%) was administered via the diet to mice (B6C3F1. 10 males per group) for 13 

weeks at doses of 0, 250, 500, or 750 ppm (equivalent to 0, 36, 71, or 107 mg/kg/day). The body 

weight, food intake and the heart weight decreased for groups dosed 500 ppm or higher. 

Histopathologically, centrilobular hypertrophy, increased acidophilic changes, hyalinization and 

multinucleated of hepatocytes were identified for all administered groups. The NOAEL was not 

determined. (Sato et al., 1987) 

 

o Dicofol (purity 95.6%, DDTr <0.1%) was administered via the diet to rats (Crl-CD(SD), 10 

males and 10 females per group) for 13 weeks at doses of 0, 1, 10, 100, 500, or 1500 ppm 

(equivalent to 0, 0.07, 0.64, 6.5, 32, or 96 mg/kg/day for males and 0, 0.08, 0.78, 7.8, 36, or 110 

mg/kg/day for females). Five males and 8 females died during the administration period for the 

groups dosed 1500 ppm. A decrease in the body weight and food intake, increase in the liver 

weight, decrease in the serum corticosterone levels, and an increase in the frequency of 

adrenocortical vacuolization were observed for groups dosed 500 ppm or higher. Increased 

hepatic MFO (mixed function oxidase) activity and hepatocellular hypertrophy were observed for 

groups dosed 100 ppm or higher, and hepatocellular necrosis was observed for groups dosed 500 

ppm or higher. Thyroid follicular epithelial cell hypertrophy was observed for male groups dosed 

10 ppm or higher and female groups dosed 500 ppm or higher. From the above, the NOAEL was 

suggested to be 1 ppm (equivalent to 0.07 mg/kg/day). (Goldman et al., 1986a) 

 

o Kelthane MF-B® (dicofol 44.8%) was administered dermally to rats (Crl-CD BR, 6 males and 

females per group) for 4 weeks (2 control groups administered with water or vehicle, and 4 test 

groups administered at 1, 2.5, 4, or 40 mg active ingredient/kg/day, 6 h/day, and 5 days/week). 

As a result, an increase in the relative organ weight of the liver and an increase in centrilobular 

hepatocellular hypertrophy accompanied by increased acidophilic cytoplasm were observed for 

both sex groups with the highest dose. An increase in GPT, inflammatory changes in the liver, 



and suppression of body weight gain were also observed for the male group with the highest dose. 

Using the effects on the body weight and liver as the basis, the NOAEL was suggested to be 4 

mg/kg/day. (Lampe and Baldwin, 1990) 

 

o Dicofol (purity 93.3%, DDTr <0.1%) was administered via the diet to dogs (Beagle. 6 males or 6 

females per group) for 13 weeks at doses of 0, 10, 100, 300, or 1000 ppm (equivalent to 0, 0.29, 

3.3, 9.9, or 26 mg/kg/day for males and 0, 0.31, 3.4, 9.8, or 27 mg/kg/day for females). The 

group dosed 1000 ppm resulted in the death of 5 of 6 dogs for both males and females. Excessive 

hypersalivation, inanimation, coordination disturbance, and reddish diarrhea with dehydration 

were observed for groups dosed 300 ppm or higher. As for adverse effects related to the liver, an 

increase in the relative organ weight and changes in relevant biochemical parameters were 

identified for groups dosed 300 ppm or higher. Extension in the QT and PR time in the heart 

function test and decreased spermatogenesis were also observed for groups dosed 300 ppm or 

higher. A reduction in the secretion of cortisol induced by ACTH stimulation was observed for 

groups dosed 100 ppm or higher, and the NOAEL was considered to be 10 ppm (0.29 mg/kg/day). 

(Shellenberger et al., 1986) 

 

o Dicofol (purity 93.3%, DDTr <0.1%) was administered via the diet to dogs (Beagle. 6 males and 

6 females per group) for 52 weeks at doses of 0, 5, 30, or 180 ppm (equivalent to 0, 0.12, 0.82, or 

5.7 mg/kg/day for males and 0, 0.13, 0.85, or 5.4 mg/kg/day for females). Toxic changes were 

identified mainly on the liver and adrenal glands for the groups with the highest dose. Using a 

significant decrease in the secretion of cortisol induced by ACTH stimulation, hepatocellular 

hypertrophy, increase in ALP levels, reduction in albumin levels, increase in the relative organ 

weight of the liver (male) and an increase in the absolute organ weight of the brain (male) as the 

basis, the NOAEL was suggested to be 30 ppm (0.82 mg/kg/day). 

* The EPA’s Peer Review Panels concluded that it is appropriate to reduce the NOAEL to 5 ppm 

(0.12 mg/kg/day) according to the reducing trend in the secretion of cortisol induced by ACTH 

stimulation. 

(Tegeris and Shellenberger, 1988) 

 

o Kelthane MF® (dicofol 40.7%) was administered dermally to rabbits (New Zealand White. 6 

males and females per group) for 4 weeks (2 control groups administered with water or base 

material, and 3 test groups administered at 4.1, 10.2, or 61.1 mg active ingredient/kg, 6 h/day, 

and 5 days/week). Significant suppression of body weight gain was observed for male groups 

dosed 10.2 mg/kg or higher and for the female group with the highest dose, and the NOAEL was 

suggested to be 4.1 mg/kg. (Bonin et al., 1986) 



 

(3) Long-term dose toxicity studies and carcinogenicity studies 

o Dicofol (purity 90%, DDTr <1%) was administered via the diet to mice (B6C3F1. 50 males and 50 

females per group (20 males and 20 females for control groups)) for 78 weeks at average doses of 

0, 264, or 528 ppm for males and 0, 122, or 243 ppm for females (equivalent to 0, 36.9, or 79.2 

mg/kg/day and 0, 18.3, or 36.5 mg/kg/day, respectively), and the feed was then changed to 

normal for 14 weeks. The survival rate at the end of test period was 35% (control), 76% (low 

dose) and 76% (high dose) for males and 95% (control), 84% (low dose) and 96% (high dose) for 

females. Body weight in the 122 or 234 groups was lower after 40 weeks, compared with that in 

the control group.  Incidence of the hepatocellular carcinoma and adenoma was increased 

significantly in administered males with dose relation. (NCI, 1978) 

 

o Dicofol (purity 93.9%, DDTr <0.1%) was administered via the diet to rats (Crl-CD BR. 100 

males and 100 females per group) for 24 months at doses of 0, 5, 50, or 250 ppm (equivalent to 0, 

0.22, 2.2, or 11 mg/kg/day for males and 0, 0.27, 2.7, or 14 mg/kg/day for females). A reduction 

in the body weight by 15-28% was observed for the groups dosed 250 ppm for both males and 

females, and a reduction in the food intake was observed for female groups dosed 50 ppm or 

higher and the male group dosed 250 ppm. Grossly, the hepatic lobular structure was apparent 

and normal hepatic color was changed.  Histopathologically, the centrilobular hepatocellular 

hypertrophy and acidophilic changes were observed for groups dosed 50 ppm or higher, and the 

hepatic MFO (mixed function oxidase)  activity was increased in these groups up to 12 months. 

Additionally, focal hepatocellular hyperplasia and basophilic foci were observed for females with 

the high dose. Diffuse vacuolization in the fascicular and reticular zones of adrenal cortex was 

observed for groups dosed 250 ppm after 18 months and for groups dosed 50 ppm or higher after 

24 months. Furthermore, chronic cystitis was observed for the 24-month high-dose female group. 

No carcinogenicity was identified for any group. The toxicological changes in the liver and 

adrenal glands observed for groups dosed 50 ppm or higher. Therefore, the NOEL was suggested 

to be 5 ppm (equivalent to 0.22 mg/kg/day). (Hazelton and Harris, 1989) 

* EPA and JMPR concluded the NOAEL of dicofol from this study to be 0.22 mg/kg/day. 

 

o Dicofol (purity 87-93%, DDTr <1%) was administered via the diet to rats (Osborne-Mendel, 50 

males and 50 females per group (20 males and 20 females for control groups)) for 78 weeks at 

average doses of 0, 471, or 942 ppm for males and 0, 380, or 760 ppm for females (equivalent to 

0, 23.6, or 47.1 mg/kg/day and 0, 19, or 38 mg/kg/day, respectively), and then the normal diet 

was given  for 34 weeks. The survival rate at the end of test period was 55% (control), 64% (low 

dose) and 72% (high dose) for males and 80% (control), 92% (low-dose) and 88% (high dose) for 



females. While the body weight of the administered groups was lower than the control groups 

throughout the administration period, no carcinogenic changes were observed. (NCI, 1978) 

 

(4) Reproductive and developmental toxicity studies  

o A two-generation reproduction test (one-two litter test) was carried out in rats (Crl:CD BR. 25 

males or 25 females per group (P1)) for dicofol (purity 93.3%) through administration via the 

diet at doses of 0, 5, 25, 125, or 250 ppm (equivalent to 0, 0.5, 2.1, 10, or 21 mg/kg/day for males 

and 0, 0.5, 2.2, 11, or 18 mg/kg/day for females). The administration period for P1 was from 10 

weeks before mating, through mating, gestation, delivery, and to weaning of F1, and that for a 

part of F1 (P2) was from the growth, through two childbirths (F2a and F2b), and to weaning of 

F2b. 

An increase in the body weight and a reduction in the food intake were observed prior to mating 

for female P1 groups dosed 125 ppm or higher. Histological changes were observed in the liver, 

adrenal glands and the ovaries. In the liver, centrilobular hepatocellular hypertrophy was 

observed for both males and females over two generations for groups dosed 25 ppm or higher, 

and centrilobular hepatic vacuolization was also observed for the male groups. Additionally, the 

bile duct hyperplasia was observed for the female group with the highest dose. In adrenal glands, 

diffuse hypertrophy and cytoplasmic vacuolization of adrenocortical cells were observed for 

female P1 and P2 groups dosed 250 ppm or higher. In the ovaries, hypertrophy and vacuolization 

of interstitial cells potentially associated with enhanced steroidogenesis were observed for female 

P1 groups dosed 250 ppm or higher and female P2 groups dosed 25 ppm or higher. No effects in 

the mating, gestation or delivery were identified for either P1 or P2. However, the stillbirth rate 

was increased for F2 in groups dosed 250 ppm, and a reduction in the body weight and survival 

rate of newborns during lactation was observed for F1 in the group dosed 250 ppm and for F2 in 

groups dosed 125 ppm or higher. From the above, the NOAEL of the present study was 

suggested to be 5 ppm (0.5 mg/kg/day). (Solomon and Kulwich, 1991) 

 

o Dicofol (purity 95.6%) was orally administered to rats (Crl:CDBS CD(SD BR). 25 females per 

group) during the period from the 6th to 15th day of gestation period at doses of 0, 0.25, 2.5, or 

25 mg/kg/day. Excessive hypersalivation was observed for groups dosed 2.5 mg/kg/day or higher, 

and a reduction in the body weight and food intake as well as centrilobular hepatocellular 

hypertrophy were observed for the group dosed 25 mg/kg/day. No effects of the administration 

were detected in the child animals. From the above, the NOAEL of maternal toxicity was 

specified to be 0.25 mg/kg/day and that of developmental toxicity 25 mg/kg/day. No 

teratogenicity was observed. (Hoberman and Christian, 1986b) 

 



o Dicofol (purity 95.6%) was orally administered to rabbits (New Zealand White. 20 females per 

group) during the period from the 7th to 19th day of gestation period at doses of 0, 0.4, 4, or 40 

mg/kg/day. For dams, histopathological changes in hepatocytes (acidophilic change and 

hyalinization) were observed for groups dosed 4 mg/kg/day or higher, and suppression of body 

weight gain was observed for groups with the highest dose. The abortion rate in the the highest 

dose group (4 in 19 cases) was higher than that in the control group (1 in 18 cases). From the 

above, the NOAEL of maternal toxicity was suggested to be 0.4 mg/kg/day and developmental 

toxicity was to be 40 mg/kg/day. No teratogenicity was observed. (Hoberman and Christian, 

1986a) 

 

(5) Neurotoxicity studies 

o An acute neurotoxicity screening test was carried out for dicofol (purity 95.5%) through single 

oral administration to rats (Crl:CDR BR VAF/PlusR. 10 males and 10 females per group) at doses 

of 0, 15, 75, or 350 mg/kg. While increased frequency of ataxia and non-coordinated landing as 

well as a tendency to sleep were observed for the female group with the highest dose, no 

histopathological changes were observed for the central or peripheral nervous systems. 

Suppression of body weight gain and a reduction in food intake were observed for groups dosed 

75 mg/kg or higher, and the NOAEL was specified to be 15 mg/kg. (Foss, 1992) 

 

o A subchronic neurotoxicity test was carried out for dicofol (purity 95.1%) through administration 

via the diet to rats (Crl:CCDR BR VAF/PlusR. 10 males or 10 females per group) for 90 days at 

doses of 0, 5, 100, or 500 ppm (equivalent to 0, 0.3, 5.6, or 27.8 mg/kg/day for males and 0, 0.3, 

6.5, or 31.3 mg/kg/day for females). No histopathological changes were observed for the central 

or peripheral nervous system. A reduction in the amount of activity and an increase in the liver 

weight were observed for the groups dosed 500 ppm, and the NOAEL was suggested to be 100 

ppm (5.6 mg/kg/day). (Foss, 1993) 

 

(6) Mutagenicity studies 

o The results of mutagenicity studies are summarized in Table 2 below. 

Table 2: Summary of mutagenicity test results 
Test system Object/dose Metabolic activation system Result Source 
Reverse mutation (Ames) 
test 

S. tryphimurium 
*TA100, TA1535, TA1537, TA98 
(3.3-1000 µg/plate) 

± 
(rat and hamster S9) 

Negative Mortelmans et al. 
(1986) 

Sex-linked recessive lethal 
mutation test 

D. melanogaster 
100,000 ppm mixed in feed or injection 

 Negative Woodruff et al. 
(1985) 

Chromosomal aberration 
test 

CHO 
50-500 µg/ml 

 
± 

Negative Galloway et al. 
(1985) 

in vitro sister chromatid CHO  Negative Galloway et al. 



exchange test 5-50 µg/ml 
50-500 µg/ml 

- 
+ 

(1985) 

(7) Pharmacokinetics 
o A single administration of 14C-p,p’-dicofol or 14C-o,p’-dicofol (marked on aromatic ring) was 

carried out to rats (Crl:CD BR. 4 females per group) at a dose of 50 mg/kg. Both isomers were 
excreted mainly into feces, where p,p’-dicofol exhibited slower decrease in the level; the half-life 
was 1.5-4 days for o,p’-dicofol while that was 4-7 days for p,p’-dicofol. The concentration 
reached a peak in 6 hours in most tissues and in 1-2 days in adipose tissues. At the peak, 51% of 
p,p’-dicofol and 26% of o,p’-dicofol were accumulated in adipose tissues which account for 
approximately 7% of the total body weight. The order of tissue concentration of p,p’-dicofol after 
10 days was, adipose tissues (144 ppm), followed by adrenal glands (30), thyroid (16), liver (6), 
and whole blood (1). Meanwhile, the order of tissue concentration of o,p’-dicofol after 10 days 
was, adipose tissues (3 ppm), followed by adrenal glands (1), thyroid (1), whole blood (0.6), and 
liver (0.5). (DiDonato et al., 1987) 
 

o Single oral administration of 14C-p,p’-docofol was carried out to rats (SD. 4 males or 4 females per 

group) at a dose of 50 mg/kg. By 7 days 78% of the total radioactivity was lost from the body for 

males, and 51% for females. Of which, excretion into feces accounted for 32-61%, and the remaining 

16-19% was excreted into urine. The tissue concentration 7 days after the administration was 30 ppm 

for males and 148 ppm for females in adipose tissues and 2 ppm for males and 8 ppm for females in 

the liver; females tended to have higher concentration than males. While 80-90% of the radioactivity 

in adipose tissues remained non-metabolized for both males and females, FW-152 accounted for 70-

80% in the liver. When it comes to excretion into feces, while FW-152 and DCBH accounted for the 

majority for males, FW-152 and OH-DCBP accounted for the majority for females. Excretion into 

urine was DCBH-glycine, OH-DCBP and DCBH. While DDE (metabolite of DDT) was detected in 

adipose tissues (0.2% of extract, 0.34 ppm) and in the liver (0.25-0.34%, 0.02-0.29 ppm), its 

percentage in metabolites was small, indicative of different metabolic pathways for DDT and dicofol 

(Figure 1). (Tillman and Mazza, 1986)  

 



Figure 1: Metabolic pathway of dicofol and DDT 

3. Effects on human health 

(1) Acute toxicity 

o In 1979, 78 cases of exposure to dicofol were reported by the Pesticide Incident Monitoring 

System of United States Environmental Protection Agency (EPA). Of which 14 cases were 

involved with dicofol alone, and 8 of these reported symptoms. For 1 case where dicofol was 

orally taken (amount unspecified), nausea, dizziness, and vomiting were detected. Among 3 cases 

of inhalation exposure to dicofol, dizziness, listlessness and nausea were seen for 2 cases, and 

nasal obstruction was observed for 1 case. Among 2 cases of dermal exposure, skin inflammation 

was observed in 1 case, and a rash was observed in the other. (USEPA, 1979) 

 

o A 12-year-old male accidentally fell into a paddle created by spilled undiluted dicofol 

formulation, resulting in an abrasion and contaminated clothing. The patient exhibited nausea, 

dizziness, disorientation, confusion, lethargy and headache as initial symptoms. Horizontal 

nystagmus and a reduction in the sense of balance were also observed. These symptoms 

disappeared in 3 weeks, where the plasma concentration of dicofol was 1.1 mg/L and the adipose 

tissue concentration was 0.153 mg/kg. Dicofol was not detected in plasma 16 weeks after the 

exposure. Impairment in cognitive functions such as auditory reflex, immediate memory and 

suppression of inappropriate reaction was observed 8 months after exposure. Cognitive disorder 

and emotional disturbance were observed for over 18 months after exposure. (Lessenger and 

Riley, 1991) 

 

(2) Epidemiological study 

o From 1990 to 1992, a multisite case-control study was carried out for 5 regions in Italy for the 

purpose of investigating exposure to pesticides over 35 years in the past (1950-85) and assessing 

its association with prostate cancer. As a result of investigation for 124 cases of prostate cancer, 

the risk of prostate cancer was relatively higher than that of cancer in other parts for agricultural 

workers exposed to organochlorine pesticides and acaracides (odds ratio (OR) = 2.5, 95% 

confidence interval (CI) = 1.4-4.2), especially DDT (OR = 2.1, 95% CI = 1.2-3.8) and dicofol 

(OR = 2.8, 95% CI = 1.5-5.0).  (Settimi et al., 2003) 

 

4. Assessment of toxicity 

(1) Neuroethological toxicity is observed for dicofol in acute and repeated dose toxicity studies on 

experimental animals and acute toxicity symptom cases reported for humans. 

 



(2) Toxicity mainly on the liver and adrenal glands is commonly observed in repeated dose toxicity 

studies. Effects on testes, thyroids and kidneys were also reported. The NOAELs in 13-week 

repeated dose toxicity studies were reported to be 1.6, 0.07 and 0.29 mg/kg/day for mice, rats 

and dogs, respectively. 

 

(3) Long-term repeated toxicity studies and carcinogenicity studies were carried out in mice and 

rats, and resulted that toxicity mainly on the liver and adrenal glands was observed. An 

increased incidence of hepatitis was also observed for mice. From a 24-month repeated dose 

test in rats, the NOEL was specified to be 0.22 mg/kg/day. 

 

(4) Mutagenicity was negative both in vitro and in vivo systems. 

 

(5) An epidemiological study on humans identified potential association between exposure to 

dicofol and prostate cancer. 

 

(6) A two-generation reproduction test in rats identified effects of dicofol on ovaries potentially 

associated with increased steroidogenic activity, and the adverted effects on offspring were also 

reported. Induction of abortion is identified in rabbits. 

 

(7) Regarding pharmacokinetics, absorbed dicofol tends to be accumulated in adipose tissues in 

non-metabolized forms, and the level of p,p’-dicofol decreased approximately two times slower 

than that of o,p’-dicofol. In rats the level of dicofol decreased slower in females than in males, 

and the half-life was reported to be 1.5-4 days for males and 4-7 days for females. The main 

metabolic mechanism is dehalogenation and hydroxylation of the benzene ring, where the 

percentage of DDE (DDT metabolite) in dicofol metabolites is small. 

 

(8) The International Agency for Research on Canter (IARC) classifies the carcinogenicity of 

dicofol as Group 3 (“Unclassifiable as to carcinogenicity in humans”). (IARC, 1987) 

 

(9) The Joint Meeting on Pesticide Residues (JMPR) of WHO/FAO calculated the acceptable daily 

intake (ADI) of dicofol for humans to be 0-0.002 mg/kg/day by applying an uncertainty factor 

of 100 to the NOAEL of 0.22 mg/kg/day specified in a 24-month repeated dose test in rats. 

(JMPR, 1992) 

 



(10) The Registration Eligibility Decision (RED) of US EPA calculated the chronic reference dose 

(RfD) value of dicofol to be 0.0004 mg/kg/day by applying an uncertainty factor of 300 to the 

NOAEL of 0.12 mg/kg/day specified in a 52-week repeated dose test in dogs. (RED, 2000) 

 

5. Overall judgment of toxicity 

Regarding the toxicity of dicofol, toxic effects which are not considered minor are observed 

mainly on the liver and adrenal glands, and continuous intake may cause adverse effects (long-term 

toxicity) on human health. The degree of development of long-term toxicity of dicofol is 

approximately at the same level as that of the existing Class I Specified Chemical Substances, and 

dicofol is considered to have long-term toxicity equivalent to that of Class I Specified Chemical 

Substances. 
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Attachment 4 

 

Dicofol «Effects on avian reproduction» 

 

 A 10-day repeated dose toxicity test in Japanese quail (Coturnix coturnix japonica) 

NOEC: 160 mg/kg/day 

An aqueous solution of dicofol (purity 21%) was repeatedly administered to male and 

female Japanese quails for 10 days at doses of 0, 160, 320, 640, or 1280 mg/kg/day. 

Low body weight was observed for groups dosed 320, 640, or 1280 mg/kg/day. There were 

cases of regurgitating immediately after administration and cases of mortality for groups dosed 640 

or 1280 mg/kg/day. For the cases of mortality, piloerection and dyspnea were observed before dying, 

and autopsy identified swelling in the gallbladder and bile duct. 

(Huntington, 1965) 

 

 A 133-day reproductive toxicity test in bobwhite quail (Colinus virginianus) via the diet 

NOEC: 120 ppm 

Dicofol (purity 93.3%) was administered via the diet to mature male and female bobwhite 

quails for 133 days (19 weeks) at doses of 0, 30, or 120 ppm. 

No mortality, change in body weight or food intake, or any obvious toxic effects originating 

from the administration were observed for all groups during the administration period. No effects on 

the reproductive parameters were observed for all groups either. 

(Frank et al., 1986) 

 

 A 126-day reproductive toxicity test in mallards (Anas platyrhynchos) via the diet 

NOEC: 0.5 ppm 

Dicofol (purity 93.3%) was administered via the diet to mature male and female mallards 

for 126 days at doses of 0, 0.5, 2.5, 10, or 40 ppm. 

No mortality, change in body weight or food intake, or any obvious toxic effects on number 

of eggs laid or nesting behavior originating from the administration were observed for all groups. A 

slight reduction in the hatching rate and a reduction in the survival rate of hatched fledglings were 

observed for the group dosed 40 ppm. A dose-dependent reduction in the strength of egg shells was 

observed for groups dosed 2.5 ppm or higher, and a reduction in the thickness of egg shells and an 

increase in the rate of broken eggs were observed for the group dosed 40 ppm. 

The residue in the body reached a steady state to the same level as the dose level in 3-6 

weeks. The level was also the same in the eggs, yet the level in hatchlings were half the dose level. 

While more than 95% of the residue was p,p’-dicofol except in the liver, p,p’-dicofol accounted for 



only 25% of residue in the liver with the remaining attributed to metabolite p,p’-FW152. The in vivo 

half-life of dicofol was 17-20 days, and that of all residues including DDE was 34-36 days. The 

thickness of egg shells exhibited a negative correlation with the logarithm of the p,p’-dicofol 

concentration in eggs. Effects on the reproductive rate were observed for the group dosed 40 ppm, 

and on the properties of egg shells for groups dosed 2.5 ppm or higher. 

(Beavers et al., 1988) 

 

 

 

 

 

 

 

 

 

 

(Source: IUCLID) 
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