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Introduction 
The chlorinated benzenes are important enviromnental contaminants that are used for both private 

and industrial applications '. A number of studies on the toxicity of chlorinated benzenes indicate that 
the liver and kidneys are their principal targel sites ^'''. However, several chlorinated benzenes, e.g., 
1,2-dichlorobenzene (1,2-DCB) and 1,2,4-ttichIorobenzene (1,2,4-TCB), have also been reported to 
cause a reduction in plasma thyroxine (T4) levels '*'*. 

In the preceding papers *'', we reported that the cortesponding dichlorophenyl methyl sulfones 
(DQ'S02Mes) were detected in the several tissues of rats dosed with 1,3-DCB, and the ttichlorophenyl 
methyl sulfones (TCPS02Mes) were detected in the several tissues of rats administered 1,2,4-TC^. 
The administration of these methylsulfone con^unds resulted in the effective induction of hepatic 
microsomal dmg-metabolizing enzymes in rals '""'. We showed that the effect of 1,3-DCB and 
1,2,4-TCB in inducing hepatic microsomal dmg-metabolizing enzymes is not atttibutable lo the actions 
of 1,3-DCB and 1,2,4-TCB per se but to those of their methylsulfonyl (MeS02) metabolites, 
3,5-DCPS02Me and 2,3,5-TCPS02Me, respectively ^'". However, the effecl of MeS02 metaboUtes 
of chlorinated benzenes on serum thyroid hormone levels have not yet been clarified. 

In this sludy, therefore we have investigated the potential abiUty of the MeS02 metabolites of 
chlorinated benzenes to reduce thyroid hormone levels in rats. 

Materials and Methods 
Chemicals. The MeS02 derivatives of chlorinated benzenes were prepared as described 

elsewhere .̂ All other chemicals used in the present experiments were commercially obtained. 
Animal treatments. Male Sprague-Dawley rats, weighing about 250 g, were housed three or four 

per cage with free access lo commercial chow and lap water, and maintained on a 12-hr dark/light cycle 
(8:00 a.m.-8:00 p.m. light) in a room with conttolled temperature (24.5 ± 1°C) and humidity (55 ± 5%). 
Rats received an intraperitoneal injection ofthe MeS02 derivatives of chlorinated benzenes dissolved 
in Panacete 810 (5 ml/kg). Conttol animals received an equivalent volume of vehicle. TTie rats were 
killed by decapitation on designated time, and the thyroid glands and Uver were removed and weighed. 
Blood was collected from animals between 10:30 and 11:30 a.m. After clotting at room 
temperature, serum was separated by centrifugation and stored at -50°C prior to determination of 
total thyroxine (T4) and thyroid stimulating hormone (TSH) levels by radioimmunoassay using 
Amerlex-MT4 (Ortho-Clinical Diagnostics Co.; Amersham, UK) and Biottak rTSH ['^'l] assay 
syslem (Amersham Life Science Ltd.; Little Chalfont, UK), respectively. 

Preparation of hepatic microsomes and enzyme assays. Microsomes were prepared according lo 
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the procedure described previously . The protein conient was determined by the melhod of Lowry et 
al. with bovine serum albumin as a standard. The microsomal activities of UDP-glucuronosyl-
tt-ansferase (UDP-GT) toward 4-nittx)phenol and chloramphenicol were determined as described by 
Isselbacher et al. and Ishii et aL''', respectively. 

Determination of MeSOi derivative of 1^-DCB in the liver. The concenttation of 
3,5-DCPS02Me present in the liver were determined witii HPLC as described previously ' witii some 
modification. 

Results and Discussion 
3,5-DCPS02Me and 2,3,5-TCPS02Me (two consecutive daily doses of 50 pmol/kg) significantly 

reduced the serum concenfrations of lotal T4 at days 1 and 2 after last dosing, while 
4-monochlorophenyl methyl sulfone (4-MCPS02Me), 2,3-, 2,4-, 2,5- and 3,4-DCPS02Mes, and 
2,4,5-TCPS02Me did not (Fig. 1). On the other hand, no change was observed in the semm 
concenttation of TSH after the administtation of 3,5-DCPS02Me and 2,3,5-TCPS02Me. A significant 
increase in Ihyroid weight was observed wilh 2,3,5-TCPS02Me tteattnenl. 

When 3,5-DCPS02Me (50 pmol/kg) was administered once daily for 1, 2, 3 and 4 days, the 
negative cortelation between the semm concentration of total T4 and the hepatic concenfration of 
3,5-DCPS02Me on days 1 and 2 was observed {r = -0.766, P<0.05) after the administtation. 

The hepatic concentt^ion of 3,5-DCPS02Me increased in proportion to dosages of 3,5-DCPS02Me 
(two consecutive daily doses of 5-50 pmol/kg). Two consecutive daily doses of 5 pmol/kg of 
3,5-DCPS02Me significantly reduced the serum concenttations of total T4. The methyl sulfone 
caused dose-dependent reductions in the concentration of total T4 (Fig. 2), and dose-dependenl 
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Fig. 1. Effects of MeSO, derivatives of chlorinated benzenes on serum total thyroxine concen
tration in rats. MeSOj derivatives of chlorinated benzenes (50 pmol/kg each) were given i.p. to 
rats once daily for two days. Results are expressed as the mean ± S.E. for five to eight animals. 
*P<0.05, significantly different from the conttoL 
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Fig. 2. Effects of graded doses of 3,5-DCPS02Me on serum tolal tiiyroxine concentratron in 
rats. Rats were given Lp. 3,5-EX3PS02Me twice with a 24 hr interval at the various doses 
indicated. Results are expressed as the mean ± S.E. for five to eight animals. *P<0.05, 
significantly different from the conttol. 

Increases in the activity of UDP-GT (UGTl A6) toward 4-nitrophenol in the range of 5-50 pmol/kg. 
Furthermore, 3,5-DCPS02Me and 2,3,5-TCPS02Me significantly increased tiie activity of UDP-GT 
toward T4. 

In conclusion, 3,5-DCPS02Me and 2,3,5-TCPS02Me possess the ability to reduce semm T4 
levels in rats. The results of the present study indicate that the reduction of semm T4 levels 
produced by 3,5-DCPS02Me and 2,3,5-TCPS02Me are caused by a mechanism in which increased 
hepatic T4 glucuronidation by induction of UGTIAI and UGT1A6 plays an important role. 

Acknowledgements 
The research was funded by a Grant-in-Aid for Scientific Research (C) (no. 12680549) from 

Japan Society forthe Promotion of Science, and by a Health Sciences Research Grants for Research 
on Environmental Health from the Ministry of Healtii and Welfare. 

References 
1. World Health Organization, (1991) International Programme on Chemical Safety, 

Environmental Health Criteria, 128. 
2. Chu I., Villeneuve D.C, Valli V.E. and Secours V.E. (1984) Drug Chem. ToxicoL 7, 113-127. 
3. C6t6 M., Chu I., Villeneuve D.C, Secours V.E. and Valli V.E. (1988) Drug Chem. ToxicoL 11, 

11-28. 
4. Kleiman de Pisarev D.L., Rios de Molina M. del C and San Martin de Viale L.C. (1990) Biochem. 

PharmacoL 39,^17-825. 
5. den Besten C, Vet J.J.RM., Besselink H.T., Kiel G.S., Van Berkel B.J.M., Beems R. and Van 

Bladeren P.J. (1991) ToxicoL Apple. PharmacoL 111, 69-81. 
6. Kimura R., Sano H., Itagaki K., Kogure T., Sato M. and Murata T. (1984) J. Pharmacobio-Dyn., 

7, 234-245. 

ORGANOHALOGEN COMPOUNDS 
Vol. 53 (2001) 52 



ENDOCRINE-POSTER 

7. Kato Y., Yamada S., Sato M. and Kimura R. (1993) ToxicoL AppL PharmacoL, 122, 214-221. 
8. Kimura R., Kawai M., Sato M., Aimoto T. and Murata T. (1983) Toxicol. Appl. Pharmacol., 67, 

338-345(1983). 
9. Kimura R., Kawai M., Kato Y., Sato M., Aimoto T. and Murata T. (1985) Toxicol. AppL 

PharmacoL, 78, 300-309. 
lO.Kato Y., Kogure T., Salo M. and Kimura R. (1988) J. Pharmacobio-Dyn., 11, 758-762. 
II.Kato Y., Kogure T., Sato M., Murata T. and Kimura R. (1986) Toxicol. AppL PharmacoL, 82, 

505-511. 
12. Lowry O.H., Rosebrough N.J., Farr A.L. and Randall R.J. (1951) J. BioL Chem. 193,265-275. 
13. Isselbacher K.J., Chrabas M.F. and (Juinn R.C. (1962) J. BioL Chem. 237,3033-3036. 
14. Ishii Y., Tsumda K., Tanaka M. and Oguri K. (1994) Arch. Biochem. Biophys. 315, 345-351. 

\ ORGANOHALOGEN COMPOUNDS 
I Vol. 53 (2001) 53 


