ok5}t3] %] 7 54 W A 6 & 522~528 (2010)
Yakhak Hoeji Vol. 54, No. 6

HAMK HENN HAEZA K57t LTS AL D|XEs g
ARE - QAR
o sha oFshoy st

(Received October 21, 2010; Revised November

Do

5, 2010; Accepted November 30, 2010)

The Effect of Estrogen Deficiency on Ethanol Metabolism in Ovariectomized Rats

Bo Yoon Chang and Sung Yeon Kim*
College of Pharmacy, Institute of Pharmaceutical Research and Development, Wonkwang University, Tksan 570-749, Korea

Abstract — This study was designed to examine the effect of estrogen deficiency on the metabolism of ethanol in ova-
riectomized rats. Female rats were assigned to an ovariectomy (OVX) and a sham (SHAM) surgery group. Gain body weight
was greater in incresed in OVX group and especially uterus weight significantly decrease depending on the concentration
of estrogen after 3 month of ovariectomy. Ethanol at the tolerative dose (6 g/kg) was injected to rats by oral administration
to measure the concentration of ethanol in blood. The area under the blood concentration time curve (AUC) was sig-
nificantly lower in OVX group than SHAM group. The significant decrease in AUC in OVX group indicates that the estrogen
deficiency leads to changes of the factors related to ethanol metabolism. Activity of hepatic alcohol dehydrogenase was not
significantly influenced by the ovariectomy and also the ethanol elimination rate in vivo was not different. Cytochrome P450
isozymes did not show any changes except CYP 1A1 and 2E1. Level of hepatic glutathione in OVX group was higher after
treatment of ethanol. Therefore the reduction of AUC appears not to be directly associated with the difference of ethanol
metabolizing enzyme, but to be related with the physical factors like body weight.
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Fig. 1 - Body weight changes in OVX and SHAM group for 12
weeks. Values are presented as mean=+standard deviation

(SD). *p<0.05 statistically significantly different from the
SHAM group.

Table I - Effect of estrogen deficiency on the body weight, liver and

uterus
Operation
Parameter
SHAM (0)%:¢
Body weight (g) 310.3+27.16 380.8+17.76%**
Liver weight (%) 2.99+0.28 3.26+0.34
Uterus weight (%) 0.221+0.034 0.027+0.003%**

Values are presented as mean=+standard deviation (SD).
**%5<0.001 statistically significantly different from the SHAM
group.

Table II - Estrogen level in OVX and SHAM group

Group Estrogen level (pg/ml)
SHAM 55.2+8.3
(0)0:¢ 17.6£2.7%%%*

Values are presented as mean=standard deviation (SD).
**%5<0.001 statiscally significantly different from the SHAM
group.
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Table III - Effect of estrogen deficiency on the area under the blood
concentration time curve (AUC)

Table IV - Effect of estrogen deficiency on hepatic alcohol dehy-
drogenase activiy

Group AUC (ugmin/m/)
SHAM 616.1+92.56
(0)%:6 489.5+90.44*

Values are presented as mean=standard deviation (SD).
*»<0.05 statistically significantly different from the SHAM
group.
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Fig. 2 — Blood concentration of ethanol in OVX and SHAM group.
Blood ethanol concentrations were measured after oral
administration of ethanol (6 g/kg) to rats. Values are
presented as meanzstandard deviation (SD). *p<0.05
statistically significantly different from the SHAM group.
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Alcohol dehydrogenase

Group (umole/mg protein/min)
SHAM 0.043+0.004
OvX 0.041+0.002

Values are presented as mean=+standard deviation (SD).
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Fig. 3 — Effect of estrogen deficiency on the hepatic cytochrome
P450 isozymes expression. Hepatic cytochrome P450 1A1,
2B1, 2C11, 2D1, 2E1, 3A1 and 3A2 were measured by
westernblot analysis. *Significantly different from the control
group (Student's #-test, p<0.05)

Total Glutathione (umolig liver)
w

SHAM ovX

Fig. 4 — Change of hepatic glutathione in OVX and SHAM group
induced by an ethanol administration. Rats were sacrificed
for the assay 18 hr following the ethanol treatment. Values
are presented as mean=standard deviation (SD). *»<0.05
statistically significantly different from the SHAM group.
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