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= Abstract =
Species Differences in Effect of Ethanol to Urinary Metabolites Excretion
of Trichloroethylene in Mice and Rats

Eun Yong Kang, Jung Duck Park, Yeon Pyo Hong, Im Won Chang

Department of Preventive Medicine, College of Medicine, Chungang University

This study was conducted to examine the species differences in the urinary ex-
cretion of trichloroethanol(TCE-OH) and trichloroacetic acid(TCA) of trichloroethylene
(TCE) metabolites and the effect of ethanol on these metabolites in mice and rats. TCE
administered to Male Sprague Dawley rats and ICR mice as a single oral dose(100, 200,
500, 1,000 or 2,000 mg/kg body weight) and ethanol(3.0 g/kg body weight) was taken
orally 12 hours before TCE administration. The metabolites in urine were measured 0,
12, 24, 36 and 48 hours after TCE administration.

The results of metabolite excretion were as follows;

Total trichlorocompounds(TTC) in urine increased with TCE dose in mice while
increased only below dose of 1,000 mg/kg TCE in rats. The net excretion of TCE met-
abolites was significantly greater in mice than rats, although the proportion of
TCE-OH to TCA was not different between mice and rats. These findings indicate that
mice were internally exposed to significantly higher concentration of TCE metabolites than
rats and this trend appeared to be more prominent with the increase of TCE dose.

Ethanol increased significantly TCE-OH in urine of rats while the increase of
TCE-OH induced by ethanol was not significant in mice, and didn’t increase TCA of
urine in both of rats and mice. This result suggests that the effect of ethanol on TCE

metabolism may be due to the increase of TCE-OH.
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Table 1, Cumulative amounts of urinary metabolites for 48 hours after oral administration of TCE at var

ious doses
" Unit : mg/kg body weight
Control group T Ethanol group
Species  TCE TTC TCE-OH CA TTC TCE-OH TCA
100 57.1%14.4 50.21+15.2 6.9%1.9 54.0+16.6 46.6+15.8 7.4+22
200 86.6 9.7 76.01+9.2 10.6x1.0 77.3+8.7 66.81+7.8 10.5+2.5
Mice 500 176.1£34.4 157.61+28.8 18.5+6.4 243,71+ 85.7 221.7+79.1 22.0+7.2
1000 335.3+31.4 295.3%21.7 40.0%15.6 395.8£86.1 345.4%72.0 50.4%16.1
2000 527.2:+87.1 " 483.5+78.5 43.7+11.2 589.6 +118.0 544911145 "44.7%59
100 32.0+6.7 26.8+6.8 5.2%1.2 43.31+4.2 36.714.6 6.6 0.9
200 49.5+6.5 42.4+5.7 7.1%+1.8 53.8%t14.4 46.2113.6 7.6%£1.9
Rats 500 79.9+13.7 69.81+10.7 10.1+3.2 81.7+11.2 70.5%10.1 11.2+5.3
1000 103.1+6.7 85.61+6.4 17.5%25 145.4+19.7 126.6+18.0 18.8+2.3
2000 112.4+14.8 94.7+14.7 17.7£1.7 172.34+29.9 152.0+28.8 20.3%1.7
700 4 | —e— control rats . .
--+-- ethanol rats rat ’ p<001
= —y— contol mice
'g) 600 - —a - ethanol mice
()
—~
3 500 4
>
T
o
£ 400 4
o
X
S 300
=
A
O 500 -
% S
| P < o SRR PPPPREEEL
&
100 A Es
0 T T T T
0 500 1000 1500 2000

Exposure dose(mg/kg body weight)

Fig. 1. Cumulative amount of total trichlorocompouds(TTC) excreted in urine for 48hours after oral
administration of TCE at various doses. Vertical bar indicates standard deviation.

—683—



700 4 | —e— control rats
<
= --=-- athanol rats rat : p<0.01 T
-g) —w— contol mice
‘D 600 § [ —m-- ethanol mice
3 =
> -~
Z 5004 T
L0 /'-»/ /// 7
] _ T

D 400 A -
S—
()]
E 300 -
I
(l) 200 -
Ll 1
400 £ ]

0 — LI !

0 500 1000 1500 2000

Exposure dose(mg/kg body weight)

Fig. 2. Cumulative amount of trichloroethanol(TCE-OH) excreted in urine for 48hours after oral admin-

istration of TCE at various doses. Vertical bar indicates standard deviation.
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Fig. 3. Urinry excretion amount of trichloroethanol(TCE-OH) by the lapse of time after oral administra-

tion of TCE at various doses.
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Fig. 4. Cumulative amount of trichioroacetic acid(TCA) excreted in urine for 48hours after oral admin-

istration of TCE at various doses. Vertical bar indicates standard deviation.

31F oA ethanol A X2l A¢] TCE-0H H|E %
2 izl HIEiA Fel3hA =%kom(p(o.01), E3]
1,000 mg ©)’3} &3l X @A A F7teisint. vhg-
2=l A ethanol AA] X 72| TCE-OH M EL ) ZF
of Bls) F7keke Al AR FAHLE f9
A B

U Bo & A7t whE wjdake] v}

2T AT =7l 3olM TCE Fof F ARE
7ol W& TCE-OH HdHL 3F9} vl BT
12217F 8ollA] XS R on, 1247 804
o viHZE 48AIZ T ujdFel] tist A
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Fig. 5. Urinry excretion amount of trichloroacetic acid(TCA) by the lapse of time after oral administra-

tion of TCE at various doses.

Ethanol A x]o]] W& TCA wjAd#L 39} n}-%
2 BN $o)8 el B2E7) aisich

L Fo] & HIA 7] mhE A ae] st

3F 9} ulg2o| A A7tel] wWE TcA BRAEFES 12
ARE QoA 4gAZt A iR 27 a1.6%St
39.2%, 2477 2004 33.4%9} 36.6% 2 36A17F &
oA 16.6%F 18.3%E TTCH TCE-OHO| B3l A)A]
3] B s e IS UJERITH Al W gEks

—687—

1A% AgolA Adea Pzze] TcA sjdzke

TCEE B7F & $48E St whEA F4
1, 2 A cytochrome P-4509 2ol tjAlEch
HAb %] oS TCEE 37]2 wjEE 1 tjApE9
DiRE-S TCE-0HS} TcaS) HEjE AWoE wWAs)



I Y87} €0, oxalic acid, DCA 5¢] 2 F7],
A 9 oz wiEHcHMiller® Guengerich,
1983; Davidson¥} Beliles, 1991). TCEE ¥ §3F 2
T7H8AE 2 daRHEe] vind 2 delA Qlof, A
goll Al BE8H A (biological monitoring)E F3}
of olgjgt §718A Z2E H7IE + Ut 48 7}
A a%lo] siehgAe] F47, £¥, tiAF 2 wjAe]
&2 o) 4= 9lon, £3 TeEoll 93 Azl 71
gt 24 d3= TCEY WA 3Hmetabolic acti-
vation)7t} 93 Rog R T YtHBubent
O'Flaherty, 1985). 18|02 TCES] Sa7A=R, Sajgk
2 Fo] 3 FTAZE So] tAREE Al mlAe o
&3t ol thgh 3] xto] & ethanolo] WALl 7|
e 9% 5ol 3 At H2E ZAY E4E
] Hrlel 88 AAEst 2  UE Aol

F AR 9F wjdee SAwog duks
A diAbEE A Hrleb]e ofel sy, TCE
o QARIES 2 Aoz widE I, 9F wiide
9] ¢F 90%E F thAMFES TCE-OHS} TCAZ} AHA]
k= Z#HMiller® Guengerich, 1983; Davidson¥}
Beliles, 1991)5 vl&02 2 A7 8F F AR
2l TCE-OH% TCAE St F-uhg-aA, 119
Zo] B ethanolo] WAl WXE F& 55 Yol
2} 3tk :

TCE 7 Fof § 48417 73 TTC w2 84
o} ohe-2o A AA g Apol7t AR, TTC HAEH
% TCE-OH$} TCAY] TAH|E F A= 87.4%t
12.6%, "H-2oAE 88.8%9F 11.2%% Fo &k
u Foll BAIGlol HIKSIATHE 1). TCE T ol u}
2 gAREE WA e TP uet
A&H o7 F71EI} 1,000 mg oA E3kE] o]
¥olHe FE vEhioY, mhe2dME 2,000
mg7tA] AFH o2 FrIE| et L3k Fof S
& T1C WidEs Follutet ¥lug 23 vppiolA
A EdktHp(o.01). ol2fF Aoe HFTFAA
TCE A} B0 X & 1,000mg o)Al A Z3hE|Q0
u, sR-2o A= 2,000 mg7kA] AP H oz F71g0)

¥ B3 (Prout 5, 1985)%} L-&F] TCE FoA| vh¢-
271 R 1FE9] TCE-0HSY TCAd ZZHS
THLarson¥} Bull, 1992)& .18} Y33k 2HE B
dg Bkl TCEE AT FAY AF w2l 84
B} 1EEe TCE-0HY TcAd #2E F &S
Arpelct FUZRY A% Stott 5(1982)
10~600 ppm TCEY] 6X|7 Z2A] upe-2of| A= F4
ZFl A9 100%7} Al o} tALE S} PojuiA] &
ko, FHNME 600 ppmol A} 2 79%7} thAlE] of
YA} doluls A0 B39 0, Dallas 5
(1991)2 FF oA A 500 ppme] TCEO 2A|7F E&A] o)
APES7L doldthal B uste] 7o wje} H]sst
AHE BoFSith. o] A7olA olgst Fol e
A9 Rlo7} TCES] WeHgell FES vl AL
2 B8k l=H, Sprague-Dawley #3 ¢} B6C3FL
nh$-22 tjaro 2 Tcrol| 93 Zhohd Aol thgk A
olA] % TcA% DCA FE7h ¥ vhg2oA 71
o] AIBI¥TH= ¥ l(Bull ¥, 1990; Larson® Bull,
1992)9} 857} wh--2of ula] TCE 2l THPLAY
of Ag4go] 2 2 dFlA TCEZ} TCAR tjA}
FojRle ol A7) Wil TCE7} vH-20 A= hep-
atic peroxisome proliferationS fE38FA% 21F oA
%A g& Aoz Aty QtHEIcombe, 1985;
Green¥} Prout, 1985). ¥ AFAE nlg2o)A o
Z ARIE =, TcAS} TCE-OHS] B dako] SlFno)
23 S718K9 1 53] Tcax WAEAITEE ZoA,
nk$-271 Rt 1% 59 TCA% TCE-OHY| Z&
2 T USE AT glen, 58] LFEA o]y
gk ol AA A ol AT= TCE AT F
of wat Aozt AR AR ARZA fald%H
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sojrof & Aoz AYzter ‘

TCE ZA7Fo & Al ol @& 3 tjARHE: o
Ao wslA, TTeE A8FEY] 3 Fol &7
#AQle] Bl&g WS eI TCE-OHE
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82.8%7}F wiAdslo] W widPYS UEhieH,
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ek 30A|7HE¢ A& E QTh= ¥ 3 (Davidson} Beliles,
1991)¢} H]5:3k ZAstolc). @A) fejutilA TcE %
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TCAZ AH3}A}7)7) B Th= TCE-OHZ S &A1
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