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Pathologic Comparative Studies on the Protective Effects by Panax
Ginseng and Panax Quinquefolium for Treating 2,3,7,8-tetro-
chlorodibenzo-p-dioxin-induced Toxicity in Male Rats

Dae-Young Kang, Moon-I1 Park, Sun-Young Na and Jae-Joon Wee'

Department of Pathology, Chungnam National University College of Medicine, Dagjeon;
Korea Ginseng & Tobacco Research Institute’, Korea

Background : Panax ginseng is known to decrease the 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD)-induced testicular toxicity. Thus, we aimed to reveal the differences between Panax
ginseng and Panax quinquefolium extract for their effects on TCDD-induced toxicity. Methods :
Forty rats were divided into four groups; the control group, the TCDD only group, the TCDD
plus Panax ginseng group, and the TCDD plus Panax quinquefolium-treated groups. Ginseng
extract was given orally to rats from day one to twenty-one. TCDD was intraperitoneally admin-
istered to rats at a single dose of 50 £g/kg on the seventh day. The pathologic changes were
then examined. The changes of body weight, cholesterol and GOT in the serum were also
examined. Results : The TCDD toxicity was prominent in the thymus, liver and testis. The
thymus showed atrophy and an inverse pattern of lymphocyte density in the cortex and medulla.
The liver revealed central necrosis with fatty changes. On electron microscopy, the seminifer-
ous tubules showed destruction of the spermatogonia, clear spaces or vacuolar changes and
degeneration in the Sertoli cells or germ cells. The above mentioned TCDD-induced changes
were reduced in the rats that were administered with Panax ginseng, whereas Panax quin-
quefolium did not reduce these changes. Conclusion : The protective effects of Panax gin-
seng on the TCDD-induced toxicity were more effective than those of Panax quinquefolium.

Key Words : 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD); Histopathology; Panax ginseng;
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Fig. 1. Effect of ginseng administration on changes of body weight.
KGWE and AGWE (150 mg/kg) have been daily administered to
rats per oral from day one to twenty-one. TCDD was injected int-
raperitoneally at the seventh day for one time.

NC, normal control; KGWE, water extract of Panax ginseng; AGWE,
water extract of Panax quinquefolium.
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Fig. 2. Effects of ginseng administration on levels of serum GOT (A) and total cholesterol (B). Administration of KGWE attenuated the ele-
veations of SGOT and total cholesterol, compared with those of AGWE.

NC, normal control; KGWE, water extract of Panax ginseng; AGWE, water extract of Panax quinquefolium.

*, the levels of Serum GOT and total cholesterol in the TCDD only treated group is significantly increased, compared with that of NC (p<
0.05); ', administration of KGWE significantly attenuated the elevation of total cholesterol, compared with that of TCDD only treated group

(p<0.05).
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Fig. 3. The lobule of the liver is well preserved in control group at the 3rd week (A). The TCDD only treated group showed central necrosis
and fatty change at 3rd week (B). The liver of KGWE administration group showed attenuation of the TCDD-induced toxic change (C), where-
as the AGWE administration group did not (D). KGWE, water extract of Panax ginesng; AGWE, water extract of Panax quinquefolium.
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Fig. 4. The seminiferous tubules in the control group (A) showed normal spermatogenesis, whereas those in the TCDD only treated group
(B) showed marked decrease of spermatogensis. The seminiferous tubules of the KGWE treated group (C) showed mild to moderate recov-
ery from the TCDD induced change, whereas those of the AGWE treated group (D) did not.
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Fig. 5. The seminiferous tubule of the testis in the control group (A) showed normal spermatogonia (black arrow) and Sertoli cells (white
arrow) attached to basal lamina, spermatocytes (arrowhead), round spermatid and elongate spermatid. The TCDD only treated group (B)
showed destruction and vacuolar degeneration of spermatogonia (black arrow), pyknosis and loss of the spermatocyte nuclei (black arrow-
head), widening of the intercellualr spaces and degeneration of spermatocytes. The KGWE treated group (C) showed mild to moderate
recovery (white arrowhead) from the TCDD induced change, whereas the AGWE treated group (D) did not (white arrowhead); (% 1,800).

Fig. 6. The lung of the control group (A, x 100) showed normal alveolar structure, whereas the TCDD only treated group (B, x 200) showed
massive and diffuse infiltrates of monocytes and polymorphonuclear leukocytes, and proliferation of fibroblasts and type Il pmeumocytes.
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Fig. 7. The thymus of the control group (A) showed the normal non- +

involved architecture with cortex and medulla. The TCDD only

treated group (B) showed lymphocyte depletion in the cortex with 1990dthell ©]28 TCDD7} WEH] w#aEd(dy 37452
an inverse pattern of lymphocyte density between the cortex and )2 A7k AP EAE Q07T glon AA7SH. AE
medulla areas, and an increase of interlobular septa. The KGWE T P e o ‘_4 co
treated group (C) showed slight recovery from the TCDD induced A RIS M9 Ash AAES 189 o=
change. FUEE Ao BIsEn! Jh) a7e peges

Fig. 8. The kidney of the control group (A, x 100) showed normal glomeruli and tubules, whereas the TCDD treated group (B, x 200) showed
marked edema and vacuolar degeneration of tubules.

Fig. 9. The spleen of the control group (A) showed normal white pulp and red pulp, whereas the TCDD treated group (B) showed focal
hemorrhage with many hemosiderin laden macrophages in the red pulp.
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