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Effect of Crude Ginseng Saponin on Clinical Pathological Parameters of the
Female Adult Guinea Pigs Exposed to 2,3,7,8-Tetrachlorodibenzo-p-dioxin
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This study was carried out to investigate the effect of crude ginseng saponin (CGS) on clinical pathological parameters
in adult female guinea pigs exposed to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). A total of 80 guinea pigs (800£20
g) were divided into 8 groups: group 1 (normal control group) was given vehicle (corn oil containing small amount of
acetone and DMSO) and saline; group 2 (single TCDD-treated) received TCDD (1 pg/kg, i.p.) and saline (Zp.); groups
3 and 4 were administered CGS at daily ip. doses of 10 and 20 mg/kg for 4 weeks, respectively; groups 5 and 6 were
administered CGS (10 and 20 mg/kg, respectively) for 5 weeks starting 1 week before TCDD-exposure; groups 7 and 8
were administered CGS (10 and 20 mg/kg, respectively) for 3 weeks from 1 week after TCDD-exposure. CGS was
prepared by Diaion HP-20 adsorption chromatography. Body weight of G2 was significantly decreased from the 2nd
week after TCDD-exposure (p<0.01). Body weights of the CGS-treated groups were also decreased by TCDD-exposure,
but the weight loss was greatly retarded compared with that of G2. Increase in blood glucose, amylase, lipase, total
cholesterol. triglyceride, AST and LDL-cholesterol levels by TCDD exposure was significantly attenuated by the
CGS-treatment (p<0.05). From these results, we found that saponin, the main active ingredient of ginseng, played a
protective role against TCDD-induced toxicity in not only male but female guinea pigs.
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Fig. 1. Effects of CGS on body weights of the TCDD-exposed
female adult guinea pigs. Group 1; guinea pigs received vehicle
[com oil (4.5 ml) and small amount of acetone (450 pl) containing
dimethylsulfoxide (50 pl) and saline; group 2 (single TCDD-
treated) received TCDD (1 pg/kg, i.p.) and saline (p.o.); group 3
and 4 received crude ginseng saponin (CGS) from Korean red
ginseng at daily oral doses of 10 and 20 mg/kg, respectively, and
vehicle (i.p.) for 4 wks; group 5 and 6 received CGS (10 and
20 mg/kg, respectively) for 5 wks starting 1 wk before TCDD-
exposure; group 7 and 8 received (10 and 20 mg/kg, respectively)
for 3 wks from 1 wk after TCDD-exposure. ’
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Table 1. Effects of CGS on hematological parameters of the TCDD-exposed female adult guinea pigs

Group RBC (X10%mm®) WBC (X10%mm?) Het (%) Hb (g/dl) PLT (X10%mm?®)
Gl 5341035 169452 43.1429 15.0£0.9 921%151
G2 4.94%0.24} 14.6£5.0 39.0£1.7* 13.840.4% 956£167
G3 5.29+0.29 17.3+6.4 426+29 14.8+0.9 9261101
G4 5.25+0.29 145437 42.113.1 14.7£1.17 9114137
G5 5.15£0.23 10.0+3.7" 417125 13.540.7 694+100™
G6 53940.23 12.3+3.6 44.112.8" 14310.8 622+101™
G7 5.46+0.38 14.6£7.3 448+4.1" 145+1.2 635167
G8 5.25+0.37 10.7£1.0 423+2.1" 13.9£0.8 776+100"

Notes as in Fig. 1. Data were obtained from 10 animals for each group and expressed as mean+SD. * and  were p<0.05 and p<0.01,
respectively when compared with G1; * and ™ were p<0.05 and p<0.01, respectively when compared with G2 group. Analyzed by
Student's t-test. Abbreviation: RBC; red blood cell, WBC; white blood cell, Het; hematocrit, Hb; hemoglobin, PLT; platelet
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Table 2. Effects of CGS on kidney-related parameters and inorganic matters of the TCDD-exposed female adult guinea pigs (Unit: mg/dI)

Group Cre BUN UA Ca® P Mg
Gl 0.510.1 32424 2.7%0.7 11.5+0.7 7.0%1.3 46102
G2 0.6%0.1% 36+3.1* 24%0.7 11.1+0.6 6.8%1.1 44105
G3 0.5%0.1 28439 2340.8 11.3£0.7 7.6+1.4 47106
G4 0.5%+0.1 30+3.1" 29409 11.6%1.1 8.1%1.1 48105
G5 0.610.1 33149 2.6+0.3 12.0+0.7" 7.010.7 44106
G6 0.7%0.1 34158 26105 12.9£0.9™ 82+1.1° 44105
G7 0.6%0.1 33+3.7 31405 12.0£0.4™ 8.5+1.2" 47+0.6
G8 0.6+0.2 294+3.0™ 28105 11.9%0.7" 74%12 4.81+0.5

Notes as in Table 1. Abbreviation: Cre; creatinine, BUN; blood urea nitrogen, Mg; magnesium, UA,; uric acid, Ca; calcium, P; phosphorus

Table 3. Effects of CGS on pancréa—related parameters of the
TCDD-exposed female adult guinea pigs

Group  Glucose (mg/dl) Amylase (IU/L)  Lipase (IU/L)
Gl 124422 45631158 16.4£8.6
G2 220+341 5133+253% 46.417.4*
G3 148420 4391£125 3.3+3.0!
G4 153126 44771139 4.1£4.5%
G5 202+30 4629+258" 24.9+7.7"
G6 171161" 45651309 54%2.7"
G7 234+40 4475+130 204433
G8 222454 4525+124" 19.9+26"

Notes as in Table 1
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Table 4. Effects of CGS on liver-related parameters of the TCDD-exposed fernale adult guinea pigs

Group TP (g/dl) Alb (g/dl) AST (IU/L) ALT (IU/L) ALP (IU/L) y-GT (IU/L)
Gl 59104 3.0£0.2 181135 8015 75+14 7243
G2 59104 3.0%0.1 20971} 62120 97+39 - 8.0%2
G3 59402 3.1%0.1 113145 61£11* 68+14 12.6£6
G4 59104 3.0£0.1 160+50* 79427 68+13 10.0£1
G5 5.8+0.2 3.1£0.1 96+35" 4719.0 81£17 13.07
G6 6.2£0.3 3.2+0.17 1074+48" 5249.0 76£18 72142
G7 6.010.2 3.1+0.1 164+45° 57+14 83+12 9.5+3
G8 6.21£0.4 3.2£0.2 162£50" 63£19 87£13 . 7011

Notes as in Table 1. Abbreviation: TP; total protein, Ab; albumin, AST; asparate aminotransferase, ALT; alanine ammotransferase ALP;

alkaline phosphatase, y-GT; gamma-glutamyltransferase

Table 5. Effect of CGS on lipid metabolism of the TCDD-exposed female adult guinea pigs

Group T. Cho (mg/dl) T.G. (mg/dl) HDL-C (mg/dl) LDL-C (mg/dl)
Gl 51£12 65+9.2 2.6+0.7 35£11
G2 82+36 244+40} 24%1.1 56+22"
G3 52+12 90+28" 2.8%1.1 31£15
G4 5249.0 57£30 2.910.5 37£11
G5 66110 192£70 2.7k14 24£11™
G6 88+12 189462 22404 - 31110
G7 75%13 159+43™ 20£1.0™ 41£16"
G8 120436 242£77 32+1.8 68+33

Notes as in Table 1. Abbreviations: T. Cho, total cholesterol, T.G.; triglyceride, HDL-C; high density lipoprotein-cholesterol, LDL-C;
low.density lipoprotein-cholesterol
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