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Abstracts : This study was carried out to investigate the protective effect of crude saponin from red ginseng efflux (RGE-
CS) on biochemical parameters in male rats acutely exposed to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Forty male
rats (200 + 20 g) were divided into 4 groups. Normal control group (NC) received vehicle and saline; only TCDD-treated
group (TT) received TCDD (5 pg/kg, single dose) intrperitoneally; RGE-CS 20 received 20 mg/kg of crude saponin ip.
for 4 weeks from 1 week before TCDD-exposure; RGE-CS 40 also received 40 mg/kg of crude saponin i.p. for 4 weeks
from 1 week before TCDD-exposure. Body weight of TT group was significantly decreased after TCDD-exposure. How-
ever, body weight of crude saponin groups increased throughout the experimental period, although the increasing rate was
slower than that of NC group. Decrease in body weight was not observed during the experimental period in RGE-CS 40.
Increases in triglyceride (TG), total cholesterol (TC), low-density lipoprotein (LDL), AST, ALT and Fe?" levels by TCDD
intoxication were significantly attenuated by the RGE-CS treatment. Decrease in glucose, amylase, lactate dehydrogenase
(LDH) and creatinine kinase (CK) by TCDD also were inhibited by the RGE-CS. These results suggest that saponin from
red-ginseng efflux might be a useful protective agent against TCDD, an endocrine disruptor.
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Fig. 1. Protocol for the treatment of TCDD and crude saponin
from red-ginseng efflux (RGE-CS)
Note : Normal control (NC group) rats received vehicle
(corn oil and small amount of acetone containing trace
amount of dimethylsulfoxide) and saline. TCDD-treated
(TT group) rats received TCDD and saline. Crude
saponin from red-ginseng efflux (RGE-CS) was ip.
administered TCDD-exposure in doses of 20 mg/kg
(RGE-CS20 group) and 40 mg/kg (RGE-CS40 group)
before 1 week at a single dose of 5 pg /kg,b.w. Each
group consists of 10 male rats. TCDD was injected (i.p.)
after 1 week of RGE-CS treatment. Crude saponin from
red ginseng efflux (RGE-CS) was adminstered ip. at
daily dose of 20 or 40 mg/kg for total 4 weeks.

RGE-CS
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Fig. 2. Effect of crude saponin from red ginseng efflux (RGE-

CS) on body weight changes in male rats exposed to
TCDD

Note on group designations are the same as in Fig. 1.
-@-: NC, -O-: TT, -a-: RGE-CS20, -m-: RGE-CS40.
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Table 1. Effect of crude saponin from red ginseng efflux (RGE-CS) on organ weights in male rats exposed to TCDD.
Testis Kidney Spleen
Group -
organ weight (g)
NC 3.5+04 11.1+£0.8 23403 0.9+0.2
TT 29+0.6* 7.9+1.9%* 2.1£0.2 0.5£0.1%*
RGE-CS20 3.2+0.3 7.9+1.9%* 1.9+0.1 0.5+0.2
RGE-CS40 3.7+02° 11.8+ 1.5+ 2.0+0.1 0.6+0.1

*, *¥*%p<0.05, p<0.01 vs NC group. #, ## p<0.05, p<0.01 vs TT group. Note on group designations are the same as in Fig. 1. The values are

expressed as mean = S.D.
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Table 2. Effect of crude saponin from red ginseng efflux (RGE-CS) on blood biochemical parameters in male rats exposed to TCDD.

Group WBC RB6C") HCT® PL3T‘D
0%/l (10%/ul) (%) (10°/ul)
NC 93+£33 6.5+1.9 328494 732.3+203.1
TT 32.943.4 8.1+0.9 41,5+4.0 27934 134.1%%
RGE-CS20 120429 84x1.5 423439 489.0+102.2
RGE-CS40 102432 6.8+0.6" 40.742.5 637.4+82.9%

*, %% p<().05, p<0.01 vs NC group. # p<0.05 vs TT group. Note on group designations are the same as in Fig. 1. WBC?: white blood cell,
RBCY: red blood cell, HCT®: hematocrit, PLT®: platelet. The values are expressed as mean+S.D.

Table 3. Effect of crude saponin from red ginseng efflux (RGE-CS) on parameters related to lipid and glucose metabolism in male rats exdosed

to TCDD.
Group Triglyceride TCH LDL-CY HDL-C® Glucose Amylase
(mg/dl) (mg/dl) (mg/dl) (mg/dD) (mg/dl) (I0/L)
NC 72.4+185 493+6.4 49+1.5 36.1+ 5.4 1645+18.9 5,118.0+4€4.0
TT 9174237 113.7+582" 448+53 42.0+18.7 933436.0%%  2,7248+4¢8.7"
RGE-CS20 90.0£39.0 115.3446.7 427448 44.0+12.5 94.0+13.7 2,635.0+161.8
RGE-CS$40 74.8+18.1 59.5+19.5% 41.5+5.0 43.5£10.0 140.8+17.5% 4,703.8+146.0"

Note on group designations are the same as in Fig.1. T.C®: total cholesterol,
LDL-CY": tow density lipoprotein cholesterol, HDL-C® : high density lipoprotein

cholesterol. The values are expressed as mean+S.D.
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Table 4. Effect of crude saponin from red ginseng efflux (RGE-CS) on parameters related to cardiac and renal function in male rats exposed to

TCDD.
Group LDH?Y CKY CRE® BUNY UAY
(TU/L) (TU/L) (mg/dl) (mg/dl) (mg/dl)
NC 1,026.3+147.1 246.0+97.0 0.6+0.1 213+1.9 2.0:03
TT 819.8+126.3 78.3+17.8%* 0.4+£0.2%* 253=6.1 1.6+0.7
RGE-CS20 813.2+186.4 79.2+£12.8%%* 0.320.1 232+1.2 1.9+0.3
RGE-CS40 928.5+113.2% 80.5+25.3 0.4+0.1 20.0+2.4 1.6+£0.3

* *% p<(0.05, p<0.01 vs NC group. # p<0.05 vs TT group. Note on group” designations are the same as in Fig. 1. The values are expressed
as meantS.D. LDHa): lactate dehydrogenase, CK: creatinine kinase, CRE®: creatinine, BUN: blood urea nitrogen, UAe): uric acid.

Table 5. Effect of crude saponin from red ginseng efflux (RGE-CS) on inorganic ions of blood in male rats exposed to TCDD.

Group Ca”' Fe' TIBC?
(mg/dl) (mg/dl) (mg/dl) (mg/dl)
NC 15.9+2.0 162+23 9744249 662.1£76.0
TT 13.5+1.3*% 10.643.1% 282.6+62.5%* 59921304
RGE20 14.8+0.7 10.1£0.9 237.0+=114.1 651.0£139.8
RGEA40 15.8+1.4" 15.1+1.1% 194.7+£34.8 657.2+30.9

Note on group designations are the same as in Fig.1. The values are expressed as mean=S.D. TIBC?: total iron binding capacity.
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Table 6. Effect of crude saponin from red ginseng efflux (RGE-CS) on parameters related to liver function in male rats exposed to TCDD

Group TPY Albumin ASTY ALTY ALPY
(g/dl) (g/dD) (IU/L) (TU/L) (IU/L)
NC 8.1+03 34402 132.8+17.1 148.1+£25.1 368.8+112.2
TT 7.0+1.5 43422 616.3+80.5%* 166.8+39.3 376.0+155.1
RGE-CS20 7.8+0.4 33+02 420.5+68.2" 158.8+30.0* 367.5+110.9
RGE-CS40 7.8+0.3 32402 244.0+52.4" 147.7+48.1 370.8+112.3

*, % p<0.05, p<0. 01 vs NC group. # p<0 05 vs TT group. Note on
as mean£S.D, TPY: total protein, AST?: aspartate transferase, ALT*:
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