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Abstract : To achieve a better understanding of protective effects of water extracts of Panax ginseng against TCDD-
induced toxicities, we monitored physiological and clinical changesin rat for 4 weeks after administrations of each Panax
Ginseng extract or TCDD, and co-administration of the two materials. For this study, 120 male Sprague-Dawley (SD) rats
weighing 190-210 g each (8 weeks old) were divided into four groups. TCDD-administered, co-administered group with
TCDD and ginseng extract, ginseng extract-administered, and control group. The TCDD-administered group received
single dose of TCDD in acorn oil vehicle (25 ng/kg body weight) by intraperitoneal administration on Day 1. The Panax
ginseng extracts-administered group received intraperitoneally 100 mg/kg body weight every other day for one month.
For the co-administered group with TCDD and ginseng extracts, Panax ginseng extracts were intraperitonealy admin-
istered to rats at 100 mg/kg body weight every other day for one month after a single intraperitoneal dose of 25 ug of
TCDD/kg body weight on Day 1. Panax ginseng extracts attenuated the mortality induced by TCDD administration. The
extracts aso dightly attenuated the TCDD-induced body weight loss. Administration of TCDD aone increased liver
weight at 2, 5, and 16 days after administration of TCDD. Administration of Panax ginseng extracts rather decreased liver
weight through whole the experimenta period, but which was statistically insignificant. Administration of TCDD alone at
25 ug/kg body weight increased both serum enzyme activities of aanine aminotransferase (ALT) and aspartate ami-
notransferase (AST) at 32 days, indicating that liver damage occurred maximally at that time. Ginseng extract admin-
istration caused insignificant changes in serum ALT, but gradually decreased in AST as the exposure time increased. Co-
administration of TCDD and ginseng extracts caused serum AST activity to significant recovery to norma vdue at 16
days and 32 days after exposureto TCDD. The extracts also significantly decreased the TCDD-induced ALT activity after
16 days of TCDD administration. These results suggest that Panax ginseng extracts may possess a protective effect
against TCDD-induced toxicities including hepatotoxicity in rats.
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Table 1. Mortality of SD rats after a single oral administration of TCDD and/or Panax ginseng extracts

Group Control Ginseng

TCDD Ginseng+TCDD

Day 1 7 14 21 28 1 7

14 21

28 1 7 14 21 28 1 7 14 21 28

Mortelity 0O O O O O O 0 O
Clinical Signs 0 0 0 1 0 0 0 0

0 1 3 4 0 0 0 O 1 2 1
0 O 0O O 1 O 0O 0 O 1 O
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Table 2. Effect of intraperitoneal injection of TCDD and/or Panax ginseng extracts on organ weights of male Sp.D rat
Experimenta Period (Day)
Organ Treatment 1 5 5 6 o
Control 1.79+01 1.73+£0.1 184+01 1.88+0.1 198+0.1
Whole Brain TCDP 182+0.1 177+01 184+01 1.83+0.1 191+01
TCDD+Ginseng 180+ 0.1 178+0.1 184+01 184+0.1 190+ 0.1
Ginseng 182+0.1 180+0.1 183+0.1 194+0.1 190+ 0.1
Control 87+0.3 94+07 10.3+ 0.6 103+15 136+12
Liver TCDD 86+0.7 106+ 0.8% 11.8+0.9% 124+13 138+ 0.4°
TCDD+Ginseng 93+05 105+0.7 1.2+15° 121+14 131+13
Ginseng 85+03 89+0.8 88+12 105+ 05 11.6+0.6°
Control 0.72+01 0.72+0.1 0.79+0.1 0.60+0.1 067101
Spleen TCDD 058+0.1 064+0.1 0.75+01 0.75+01 067+0.1
TCDD+Ginseng 058+0.1 071+0.1 0.72+01 081+01 0.89+0.1%¢
Ginseng 0.70+01 0.68+0.1 0.66+ 0.1 072+0.1 0.83+0.2
Control 200+01 201+01 209+02 233+03 278+02
Kidney TCDP 187+0.2 190+ 0.1 207+01 212+03 261+01
TCDD+Ginseng 179+01 187+0.1 194+0.2 220+0.2 259+0.2
Ginseng 183+0.1 189+0.2 208+0.2 238+01 278+0.2
Control 201+01 203+0.2 229+02 279+0.2 3.28+02
Testis TCDD 211+01 200+01 246+0.2 290+01 320+01
TCDD+Ginseng 206+0.2 237101 242+01 278+01 292+07
Ginseng 215+03 227+02 242+03 269+ 05 315+01
Note. Values are mean = S.D of five or six rats for each group
p<0 05, compared to Ginseng group
p<O 05, compared to Ginseng group
p<0 05, compared to Control group
p<0 05, compared to Control group
€p<0.05, compared to TCDD group
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Table 3. Urine analysis of male rats treated with TCDD and Panax ginseng extracts
Group Control Ginseng TCDD Ginseng+TCDD
Animals 4 4 2 2 2 4 4 2 2 2 8 8 4 4 4 8 8 4 4 4
Day 1 7 14 22 28 1 7 14 21 28 1 7 14 22 28 1 7 14 21 28
1.02 o o o o o o o0 2 1 1 1 3 4 0 O O O0 1 2 1
Specificgravity 1025 0 0 0 1 0 1 1 0 0O O O O O 1 1 0o O 3 0 1
>0 4 4 2 1 2 3 3 2 1 2 7 5 0 3 3 6 8 0 2 2
6 o 1 o o 1 o 1 0o O O 2 O O O O 4 1 0 o0 o
oH 6.5 i1 3 0 0o 0 2 2 O 1 O 5 4 0 O O 1 5 0 2 2
7 3 0 21 1 2 1 0 O 1 O 4 0 3 3 1 2 0 o0 o
>75 o o o 1.0 o 0O 2 1 1 1 0 4 1 1 2 0 4 2 2
- o 1 0o o 0o o 1 o 0 O 1 12 o 0 0 O 0 0 o0 o
) + o o o o o o 0O 0O 0OO1 2 0 0 0 0 0 0 o0 o
TOE""'g,Péft)e'” % 1 0 1 0 0 2 0 0 0 0 1 1 0 0 0 2 1 1 0 1
. 100 3 2 1 2 1 2 3 2 1 2 3 3 2 2 1 3 5 2 0 1
>300 o 1 o o 1 o 0 O 1 0 2 1 2 2 3 3 2 1 4 2
- 4 4 2 2 2 4 4 2 2 2 8 8 4 4 4 8 8 4 4 4
(%-g;gloge 0.1 0O 0 0o o o o o 0 06 0O OO0 O O O O O0O 0 0 o
2% 0 0 0 0 0O O O O o o o o O O o o o o o o
- 2 1 0 o 0 2 O O o o 7 4 0o O O 7 1 0 o0 o
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1+ o 0o 1 2 2 0 0O O 2 2 0 0 3 3 4 0 0 1 4 3
- o o0 2 1 1 0 1 2 1 1 O O 4 4 4 0 0 4 4 4
Bilirubin 1+ 4 4 0 1 1 4 3 0 1 1 8 8 0 O O 8 8 0 0 O
1++ o o o o o o 0 o 0 00O OO O O O O 0 o0 o
- 4 4 2 2 2 4 4 2 2 2 8 8 3 4 4 8 8 4 4 4
Occult blood * o o 0o 0o 0O 0O O 0O OO O OO 0O O O 0 o0 o0 o
1+ o o o o o o 0o o 0 00 0O12 0o 0 0O o0 0 o0 o
Nitrite - i1 0 1 0 2 1 2 O 1 O 2 1 O 3 3 O O 1 2 4
1+ 3 4 1 2 0o 3 2 2 1 2 6 7 4 1 1 8 8 3 2 0
0.1 i1 0 1 o0 o 1 2 1 0 2 O O O O 1 O O 3 0 1
Urobilinogen 10 o 1 1 2 2 o0 O 1 2 O 3 1 4 4 3 1 0 1 4 3
(EwdL) 20 2 2 0 0 0 2 1 0 O O 2 5 0 0O 0O 4 5 0 0 O
>4.0 11 o0 o0 0 1 1 0 0O O 3 2 O O O 38 3 0 0 O
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Fig. 1. Body weight changes in rats administered intraperitoneally
with TCDD and/or Ginseng extracts. TCDD and/or ginseng
extracts were administered as described in Materials and
Methods. Body weight was measured every day for 32
days. Data points on this figure are mean values of body
weights (n=10-12). @dgnificantly different from the weight
of control group, p<0.05.

Psignificantly different from the weight of control group, p<0.05.

Csignificantly different from the weight of Ginseng group, p<0.05.
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Fig. 2. Effect of TCDD and/or Ginseng extracts on the activity
of AST in rat serum. Values are mean + SD of three rats
for each group.
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Fig. 3. Effect of exposure to TCDD and/or Ginseng extracts on
the activity of ALT in rat serum. Values are mean + SD
of three rats for each group.
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