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ABSTRACT : Group of 40 male and 40 female ICR mice was given daily per oral treatment with the
combination of enalapril plus Ginkgo biloba extract (EGb 761), 3+9 mg/kg/day (low dosage group), 10+
30 mg/kg/day (middle dosage group), 30+90 mg/kg/day (high dosage group) for 3 months in drinking
water according to Established Regulation of Korean National Institute of Safety Research (1994. 4. 14).
Appearance, behavior, mortality, and food consumption of mouse of treated groups were not affected
during the experimental periods. No significant the combination of enalapril plus Ginkgo biloba extract
(EGb 761)-related changes were found in urinalysis, hematology, serum chemistry, and organ weight.
Lung edema were observed and the weight of lung were increased in low dosage treated group of the
male mice, which might be associated with enalapril treatment, but these changes were not found in
middle and high dosage group. Our results suggest that no toxic changes were found in rat treated

orally with the combination of enalapril plus Ginkgo biloba extract (EGb 761) for 3 months.
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Fig. 1. Body weight changes of mice administered orally with the
combination of enalapril and Ginkgo biloba extract for 3 months.
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Fig. 2. Food and Water consumption of male mice administered
orally with the combination of enalapril Ginkgo biloba extract for 3
months.
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Fig. 3. Food and Water consumption of female mice administered
orally with the combination of enalapril and Ginkgo biloba extract
for 3 months.
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Table 1. Hematological results of mice treated orally with the combination of enalapril and Ginkgo biloba extract for three months

WBC

Lymph.

Mono.

Granul.

RBC

HGB

Platelet

Sex Dose (10°/mm’) (%) (%) (%) (10°mm®) (/dh (10°*/mm’)
control 11.1+04 732413 41407 227+16 82403 137406  4623+352
e low 13.9+1.1 755415 38+1.0 196518 76405 131407  396.3+332
middle 108412 76.143.0 42405 19.8+2.5 8301  140+01  368.8+26.7*
high 126+1.1 75.542.0 45407 200+2.1 78401 132402  4222+401
control 112415 72.6+19 4.8+0.7 22.6+2.1 85+£0.1 150402  408.1+20.1
fommale low 10.4+1.0 777522 40%0.7 183% 16 83404 141405  340.9+17.6*
middle 103412  820%25*  43%06 15.7+2.1% 83+02 144402  443.0+419
high 97409 832110%** 48408 132708*** 86101 144101  4349+230

Values are represents mean+S.E. (n=10).

*, *** Significantly different from control (p<0.05, 0.001).
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Table 2. Blood biochemistry of male mice treated orally with the combination of enalapril and Ginkgo biloba extract for three months

compound control fow middle high
Glucose (mg/dl) 107.4£3.6 108.0+4.4 120.2+12.4 123.6+12.3
Protein (g/dl) 6.4+14 6.4+0.2 6.1+0.1 6.1+0.2
Albumin (g/dl) 29402 2.7+0.1 29+0.1 2.8+0.1
Cholesterol (mg/d/) 96.4+6.5 89.0+3.9 100.6+7.3 101.2+5.1
Triglyceride (mg/d/) 100.4£3.8 82.8+5.8* 101.1+8.4 96.0+4.8
Bililubin (mg/dl) 0.2+0.04 0.21+0.04 021+0.02 0.21+0.02
BUN (mg/dl) 274+14 27.9+2.6 28.11+2.6 27.5+23
Creatinine (mg/d/) 0.5+0.1 04+0.1 0.4+0.1 0.38+0.0
AST (U/L) 69.2+82 70.21+1.0 572158 69.6+7.2
ALT (U/L) 322438 39.4+5.6 32.0+£538 352435
ALP (U/L) 26.8+15 29.6+3.7 29.4+3.0 278123
Ca"™ (mg/dl) 9.5+0.7 9.7+0.6 9.5+0.4 8.8+0.5
Na' (mmol/}) 150.6+1.8 151.0£3.9 151.1+2.1 148.0£2.0
CI' (mmol/]) 111.0+1.6 113.8+22 114.84+-2.6 109.61-1.4
P (mg/dl) 8.4+0.9 7.8+0.6 8.0+0.5 7.4+03
K" (mmol/l) 54103 5.0+0.2 54+0.3 55+0.1

Values are represents mean = S.E. (n=10).
*Significantly different from control (p< 0.05).

Table 3. Blood biochemistry of female mice treated orally with the combination of enalapril and Ginkgo biloba extract for three months

compound control low middle high
Glucose (mg/dl) 102.6+8.9 97.6-£4.3 95.4+5.4 110.0+6.5
Protein (g/dl) 58+0.1 59+0.3 55+0.2 55+0.3
Albumin (g/dl) 3.0+0.1 3.1+0.1 27+£00 29101
Cholesterol (mg/dl) 99.6+4.4 103.8+6.4 94.4+6.0 95.2+2.7
Triglyceride (mg/dl) 97.9+2.5 100.2+6.4 125.2+11.2¢ 110.3+9.7
Bililubin (mg/di) 0.321£0.05 0.40+0.03 0.44+0.05 0.58+0.05
BUN (mg/dl) 23.1x1.5 21.2+10 31.7+6.0 39.5+8.1
Creatinine (mg/dl) 0.4+00 0.4+0.1 0.410.1 0.5+0.1
AST (UL) 75.6+8.8 70.2+5.2 65.2+8.3 64.0+11.4
ALT (U/L) 404+5.0 38.6+23 38.4+4.7 40.0+£3.5
ALP (UL) 392149 46.0+3.1 348+1.9 344+19
Ca" (mg/dl) 9.7+0.1 9.5+0.2 9.2+0.2 9.5+0.1
Na' (mmol/l) 1458+1.1 147.2+2.1 145.0+0.7 146.2+1.2
Cl' (mmol/l) 109.2+1.1 112.0+09 110.4+0.9 114.2+13
P (mg/dl) 7.7£0.5 73+0.5 57+0.8 6.0+0.6
K' (mmol/]) 49+0.2 5.0+0.2 45+0.2 44+0.2

Values are represents mean £S.E. (n=10).
*Significantly different from control (p<0.05).
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Table 4. Number of mice in urinalysis after three months oral treatment with the combination of enalapril and Ginkgo biloba extract

Sex male female
Group control low middle high control low middle high

No. of animal 10 10 10 10 10 10 10 10
Glucose - 10 10 10 10 10 10 9 0
(mg/100 m)) + - - - - - - 1 -
Protein - 1 3 0 1 2 0 4 2
(mg/100 mi) 10 9 7 10 9 8 10 6 8
pH. 5~6 3 3 2 5 10 7 6 3
6~7 6 6 7 5 - 3 4 7

7~8 1 1 1 - - - 0 -
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Table S. Absolute and rclative organ weight of male mice treated arally with the combination of enalapril and Ginkgo biloba cxtract for threc

months
organ unit control low middle high
Brain g 0.47+0.01 0.47+0.01 0.49£0.02 0.50+0.01
% 1.10+0.03 1.14+0.04 1.13+£0.05 1.16+0.04
Thymus g 0.071+0.04 0.05+0.01 0.05+0.00 0.05+0.00
% 0.161+0.08 0.12+0.02 0.12+0.01 0.10+0.01
Lung g 0.31+0.02 0.45+0.05* 0.28+0.01 0.27+0.01
% 0.721+0.04 1.13+0.13* 0.65+0.03 0.62+0.02*
Heart g 0.18+0.01 0.17+0.01 0.18+0.01 0.16+0.01
% 0.42+0.02 0.41+0.03 0.40+0.02 0.38+0.02
Liver g 1.65+0.06 1.73+0.06 2.11+0.05%** 2.11+0.06***
% 3.92+0.22 4.18+0.16 4.81+0.16** 4.631+0.27
Stomach g 0.32+0.02 0.321+0.02 0.331-0.01 0.30+0.02
% 0.75+£0.06 0.77+0.04 0.75+0.03 0.69+0.04
Spleen g 0.251+0.03 0.331+0.03 0.18+0.01 0.17+0.01
% 0.59+0.07 0.81+0.07* 0.43+0.03 0.40+0.03
Right Kidney g 0.271+0.02 0.30+0.02 0.32+0.01 0.3210.01
% 0.641+0.04 0.73£0.05 0.724+0.03 0.73+0.02
Right Adrenal g 0.01+0.00 0.01+0.00 0.00£0.00 0.000.00
% 0.01+0.001 0.01+0.001 0.01+0.001 0.011+0.001
Seminal vesicle g 0.33+0.03 0.37+£0.01 0.40-+0.02 0.40+0.02
% 0.771+0.05 0.88+0.03 0.90+0.06 0.92+0.05
Right Testes g 0.141+0.01 0.15+0.01 0.13+0.01 0.15+0.01
% 0.32+0.02 0.36+0.02 0.30+0.01 0.34+0.01

Values are represents as mean = S.E. (n=10).
*, **, *** Significantly different from control (p<0.05, 0.01, 0.001).

Table 6. Absolute and relative organ weight of female mice treated orally with the combination of enalapril and Ginkgo biloba extract for

three months

organ unit control low middle high
Brain g 0.5240.01 0.49+0.03 0.51+£0.01 0.51+0.01
% 1.394-0.05 1.39+0.10 1.45+0.04 1.57+0.03**
Thymus g 0.07+0.01 0.07+0.00 0.06+0.00 0.05:£0.00
% 0.36+0.18 0.331+0.14 0.31+0.13 0.14+0.01
Lung g 0.22£0.01 0.21+0.01 0.21+0.00 0.22+0.01
%o 0.5210.02 0.58+0.03 0.60+0.10 0.66£0.01**
Heart g 0.13+0.00 0.13+0.01 0.131+0.00 0.12+0.00
% 0.35+0.01 0.38+0.01 0.36+0.01 0.36+0.01
Liver g 1.64+0.09 1.57+0.08 1.71+0.05 1.63+0.07
% 4.36+0.13 4.44+0.12 4.84+0.13 4.95+0.12
Stomach g 0.30+0.02 0.32+0.03 0.35+0.02 0.31+0.01
% 0.80%£0.05 0.98+0.12 1.00+0.04 0.94+0.03
Spleen g 0.171+0.02 0.17+0.01 0.16+0.01 0.15+0.01
% 0.45+0.04 0.50+0.03 0.46+0.02 0.44+0.03
Right Kidney g 0.20+0.01 0.19+0.01 0.191+0.01 0.18+0.01
% 0.53+0.02 0.54+0.01 0.54+0.01 0.56+0.02
Right Adrenal g 0.01+0.001 0.01+0.001 0.011:0.003 0.0110.001
% 0.02+0.001 0.02£0.002 0.02+0.001 0.0240.002
Uterus g 0.15+0.01 0.16+0.01 0.15+0.01 0.164+0.01
% 0.40+0.03 0.471+0.04, 0.42+0.03 0.49+0.03
Right Ovary g 0.02+0.00 0.02+0.01 0.02+0.00 0.021:0.00
% 0.06+0.01 0.06+0.02 0.06+0.01 0.05+0.003

Values are represents as mean=+S.E. (n=10).
** Significantly different from control (p<0.01).
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Table 7. Abnormal number on the visual examination of the organs in mice treated orally with the combination of enalapril and Ginkgo biloba

extract for three months

Sex male female
Group control low middle high control low middle high
No. of dmmal 10 10 10 10 10 10 10 10
deney 0 0 0 0 0 0 0 0
Spleen 0 0 0 0 0 0 0 0
Liver 0 0 0 0 0 0 0 0
Stomach 0 0 0 0 0 Q 0 0
Heart 0 0 0 0 0 0 0 0
Lun, 0 3 0 0 0 0 0 0
Adrenal gland 0 0 0 0 0 0 0 0
Reproductive-system 0 0 0 0 0 0 0 0

Flg 4. Hlstopathologlcal examination of the liver (top) kldney
(middle) and lung (bottom) tissue in mice treated orally with high
dose of the combination of enalapril and Ginkgo biloba extract for
three months. H & E (X 200).
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