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Abstract : Histopathological study has been carried out to elucidate the protective effect of Korean red ginseng
water extract (KRG-WE) on 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)-induced acute toxicity in male guinea
pigs. Forty male guinea pigs (200% 20g) were divided into 4 groups: normal controls (group 1) received vehicle
and saline; group 2 (single TCDD-treated) received TCDD (5 pg/kg, single dose) and saline; group 3 received
KRG-WE (200 mg/kg, i.p.) for 2 weeks starting 1 week before TCDD-exposure; group 4 received same dose
of KRG-WE for 7 days from the day of TCDD-exposure. Weights of liver, testis, kidney, spleen and lung of
the TCDD-exposed guinea pigs were significantly decreased. Thymus was severely shrunken, thereby could not
be distinguished from adipose tissue in group 2 animals. Focal interstitial inflammation and fibrosis were
observed from the lung parenchyma of group 2 animals. Furthermore, moderate swelling of hepatocyte, dif-
fused aggregates of hemosiderin-laden macrophages from the Prussian blue stained spleen, marked decrease in
spermatogenesis, and pyknotic and degenerative changes in the renal tubules were observed from intestinal
organs of group 2 animals. On the other hand, histopathological damage was moderately to markedly alleviated
in groups 3 and 4, but pretreatment of KRG-WE was more effective than the simultaneous treatment. In par-
ticular, TCDD-induced testicular atrophy was significantly attenuated by KRG-WE (p<0.01). From these
results, it could be suggested that Korean red ginseng might be a useful herb that prevented TCDD-induced tox-
icity on liver, testis, kidney and spleen.
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g. 1. Protocol for the treatment of KRG-WE and TCDD.
G1 guinea pigs received vehicle [com oil (4.5 m/)
and small amount of acetone (450 /) containing
dimethylsulfoxide (50 p/)} and saline; G2 received
TCDD (5 pg/kg, single dose, i,p.)] and saline. Korean
red ginseng water extract (KRG-WE) was admi-
nistered (ip.) for 2 weeks from 1 week before
TCDD-exposure (G3) or for 7 days from the date of
TCDD-exposure (G4) at daily dose of 200 mg/kg
b.w.
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Fig. 2. Effect of KRG-WE on organ weight in TCDD-
exposed male guinea pigs. Notes on group
designation are the same as in Fig. 1.
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Fig. 3. Effect of KRG-WE on lung of TCDD-exposed male
guinea pigs. A: G1, B: G2; massive and diffused
infiltrates of inflammatory cells, and proliferation of
fibroblasts were observed. Normal lung parenchyma
was rarely observed (X40, H & E), C: G3. greatly
improved when compared with that of G2 (X40,
H&E).
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Flg 4. Effect of KRG-WE on liver of TCDD- exposed male
guinea pigs. A: G1, B-C: G2; moderate swelling of
hepatocytes, hyperchromatism, acidophilic cytoplasm
and cytoplasmic vacuolation, single cell necrosis,
small groups of degenerating hepatocytes surrounded
by mononuclear cells and some loss of lobular
architecture were observed. D: G3; histological
damages was remarkably alleviated (X20, H & E).
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Fig. 5. Effect of KRG-WE on spleen of TCDD-exposed male guinea pigs. A: G1 (X10, PB), B; G2, many hemosiderin-laden
macrophages were observed and strongly positive to Prussian blue (X40, PB), C: G3; significantly decreased in number
of hemosiderin-laden macrophages and weakly positive to Prussian blue (X10, PB).
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Fig. 6. Effect of KRG-WE on kidney of TCDD-exposed
male guinea pigs. A: G2: all renal corpuscle
showed decreased and collapsed Bowman's
capsule; tubules show marked ballooning and
vacuolar degeneration (X20, H&E). B: G3, C: G4:
improved greatly when compared with that of G2
(X10, H & E).
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Table 1. Body and testicular weight of guinea pigs in each

group
Group B.W. (g) TW. (&)  TW/BW (%)
Gl 329+ 26 2941088 0.89
G2 207%35 1.54 2074 0.74
G3 251425 1.91£0.76 0.76
G4 24811 1.88:£0.76 0.76

Notes on group designation are the same as in Fig. 1. *B.W,;
body weight, T.W.; testicular weight. ¥ indicates p<0.01 when
compared with group . Data were analyzed Duncan's mul-
tiple range test.

Table 2. Diameter of seminiferous tubules in each group
Group (n=10)

Mean diameter of tubule

Gl 237226 (100)

G2 125+ 10" (52.7)
G3 2204 23* (92.8)
G4 2051 14* (82.6)

Notes on group designation are the same as in Fig. 1.
T indicates p<0.05 when compared with group 1. *indicates
p<0.05 when compared with group 2. Analyzed by student's

g

Fig. 7. Effect of KRG-WE on testis of TCDD-exposed
male guinea pigs. A: G1; represented good grade
of spermatogenesis (X40, H & E), B: G2; indicated
severe damage of spermatogenesis and semini-
ferous tubular atrophy (X40, H & E), C: G3;
improved significantly compared with that of G2
(X40, H & E), D: G4; less damaged than that of G2
but worse than that of G3 (X40, H & E).
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