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Protective Effect of Panax ginseng on TCDD-induced Liver Toxicity
in Male Guinea Pigs
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This study was carried out to investigate the preventive and therapeutic effect of Panax ginseng water extract
(PG-WE) on the toxicity induced by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), one of the most notorious toxic
environmental pollutants belonging to the group of polyhalogenated aromatic hydrocarbons. Normal control (NC) group
guinea pigs (180~200 g) received vehicle and saline, and TCDD-treated (TT) group was given TCDD and saline. P100
and P200 group animals received PG-WE for 28 days since 1 week before TCDD exposure at daily doses of 100 mg/kg
b.w. and/or 200 mg/kg b.w., respectively. C100 and C200 group received PG-WE for 14 days starting 1 week after
TCDD-exposure. Toxicity was induced by a single intraperitoneal injection of TCDD (1 pg/kg b.w.). Abnormal increase
in AST and ALT activities in TT group was significantly improved by the administration of PG-WE. Microscopically,
there were mild to moderate swelling of hepatocytes, hyperchromatism of individual cells, acidophilic cytoplasm and
cytoplasmic vacuolation of some hepatocytes, slight to moderate variations of staining density, occasional single cell
necrosis, variable size and shape of some hepatocytes, small groups of degenerating hepatocytes surrounded by
mononuclear cells, dilated sinusoids of centrilobular zone and some loss of lobular architecture in TT group liver. From
these results, we could find the protective and therapeutic role of PG-WE in TCDD-induced liver toxicity by examining
the blood chemical parameters and histopathological observation.
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ctase®] SAEE Aol Bls] TCDD Y9EFoFoAwt
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=% P-450 isozyme?] types QI8}7] ¢35+ CYP 1A
specific monooxygenase$] ethoxycoumarin O-decthylase (ECOD)
9} CYP 2B marker enzyme2] 3142l benzphetamine N-de-

Table 1. Effect of PG-WE on liver function in TCDD-exposed male guinea pigs

Group TP (g/dl) Alb (g/dI) AST (IU/L) ALT (IU/L) ALP (IU/L) y-GT (IU/L)
NC 52403 33402 74113 78110 24717 07.2£3
TT 5.0£0.3 29402 1414£71% 104434¢ 277457 08.042

G100 5.7+0.4 2.9+0.5% 87£17 73£16 23516 12616

G200 53104 2.6£0.1% 9614 66+5" 19416} 10.0£1
P100 52404 3.0£0.2 83+18™ 80+13" 227470 13.0+7
P200 4.940.1 2.810.1 - 83+13" 6811™ 287£32 7.242

C100 5.4£0.2 27402 101£15" 73+14 18332 9.5+3

€200 5.4+0.2 2.840.1 10827 74+13" 168£13™ 7.0%1

Data were obtained from 15 animals for each group and expressed in mean  SD. tand fwere P<0.05 and P<0.01, respectively when
compared with NC; "and " are P<0.05 and P<0.01 when compared with TT group. Analyzed by student's #-test.
Abbreviation: TP, total protein; Alb, albumin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline

phosphatase; y-GTP, gamma-glutamy! transferase
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Table 2. Effect of PG-WE on liver microsomal enzyme in TCDD exposed male guinea pigs

Experimental groups Enymes

Cytochrome P-450? P-450 Reductase Cytochrome b5*? b5 Reductase®

NC 0.4191+0.028 0.088+0.042 0.681£0.063 1.83710.250

TT 1.203+0.320* 0.149£0.019" 0.745+0.209 1.757+0.158

G100 0.28310.152 0.08510.018 0.676£0.051 2.066£0.378

G200 0.276+0.111° 0.083%0.011 0.624+0.022 1.73910.204

P100 1.373£0.307 0.129£0.020" 0.71510.028 1.707£0.217

P200 1.016+0.260 0.10910.030° 0.677+0.047 1.695+0.193

C100 0.792+0.292 0.121£0.019 0.655%0.080 2.080+0.264"

C200 0.901+0.304 0.138+0.020 0.638+0.041 1.620%0.262

Notes as in Table 1

Table 3. Effect of PG-WE on cytochrome P-450-dependent
monooxygenases activity (ethoxycoumarin deethylase, benz-
phetamine demethylase) in TCDD-exposed male guinea pigs

Experimental groups ECOD? BPDM?
NC 2.537+0.566 5.822+1.487
TT 4.417+0.740° 14.643+4.,558"
G100 1.3741+0.286" 7.567+1.088
G200 1.64840.438 9.380+2.828
P100 4.27310.998 16.112£4.008
P200 4.347%0.997 14.051£2.162
C100 2.741£0.363" 11.305%1.112
€200 3.258+0.585 10.78010.441

Abbreviation: ECDE, ethoxycoumarin O-deethylase; BPDM,
benzphetamine N-demethylase. Notes as in Table ]

methylase (BPDM)®] BAEE SAIH ) Aol Hls)
TCDD-9+=5% o) Fe] ECOD =L ¢ 17w, zglx
BPDM2] A EE ¢F 25912 P-450 3ol vlelsle 2%
Folg Z71E JeEhisith 34 E5EE Aol e
TCDD-H=FojT 3} Hlwste] & of Fofgh Hijr}h s
7 FRov T4 BEFEE FREATNAME T ol v
dsto] FA5tA 2asd T4 EFEE 9EFAT
~l9] ECODE Aol Hlsl #rod ZAE Yved v
BPDM2 ozt &7Fehs ¢S YeRlii oy frojd2 8l
t} (Table 3).

ghH, 23 AR 94 Hx §39 MDA %2 TCDD
SRR ta FTIsg oy At ah Algatel B
& 25 ol wshyt BEEA 49kt (Table 4). B3, mi-
crosome 2ol NADPHS} ADP-Fe2 #7}ste] =& 4213}
kS-S Q9 H oz frate] nEAlzt Ao W MDA ¥

P

3

32

Table 4. Effect of PG-WE on MDA content in liver homogenate
and cytosol of TCDD-exposed male guinea pigs

MDA Content”

Experimental groups

liver homogenate liver cytosol

NC 0.473£0.047 0.56810.032
TT 0.540%0.038 0.760£0.193
G100 0.538%0.139 0.6111£0.097
G200 0.555+0.123 0.74210.138
P100 0.56510.036 0.648+0.119
P200 0.63310.140 0.75310.184
C100 0.733£0.105" 0.8931+0.104
C200 0.65910.171 0.74210.138

Notes as in Table 1
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el oy, Alzk Aol wel st Zrtste] 608 73
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Fig. 1. Time-dependent increase in MDA content in liver microsome of TCDD-exposed male guinea pigs

Fig. 2. Light micrograph of the hepatocyte in TCDD-exposed male guinea pigs. A (NC), B (TT), C (P200) and, D (C200) (20, H & E)
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Table 5. Effect of PG-WE on the hepatic lesions in TCDD-
exposed male guinea pigs

GO crosis  lobular smctre P20 change o
NC 0 0 0 0
T 3 3 3 9
Gl0 0 0 0 0
G200 0 0 0 0
P100 0 1 1 2
P200 0 0 0 0
C100 1 1 1 3
€200 I 0 i 2

Magnitude of liver damage was graded into 4 classes on each
parameter; the lower the digit the less damaged the liver is

W& A3} Table 4049} o] TTEIAH = 40 9HL U
E}%‘l ¥, TCDDY} QAFEEL W FI& ANPTolie
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deethylase (ECOD)$} CYP 2B marker enzyme®] 314+ benz-
phetamine N-demethylase (BPDM)2] A =& wiwgl 43 &
/A% ECODE &, BPDMY A X% p450 3kt
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