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Abstract : Studies were performed to determine the effect of red ginseng and white ginseng on jejunal crypt survival,
endogenous spleen colony formation, and apoptosis of jejunal crypt cells in irradiated mice. The radioprotective effect
of ginseng was compared with the effect of diethyldithiocarbamate (DIDC). Jejunal crypts were protected from irradiation
by pretreatment of red ginseng (50 mgfkg B.W., LP. at 36 and 12 hours before irradiation} and white ginseng (50 mg/
kg B.W., LP. at 36 and 12 hours before irradiation). Red ginseng administration before irradiation and both pretreatment
and posttreatrnent (50 mg/kg B.W., LP. at 30 minutes after irradiation} of white ginseng resulted in an increase of the for-
mation of endogenous spleen colony. The frequency of radiation-induced apoptosis in intestinal crypt cells was also
reduced by both pretreatment and postireatment of red ginseng, and pretreatment of white ginseng. The radioprotective
effect of DDC (1000 mg/kg B.W., LP. at 30 minutes before irradiation) on jejunal crypt survival and apoptosis was similar
to those of ginseng treatment. Treatment with DDC showed no significant modifying effects on formation of endogenous
spleen colony. These results indicated that ginseng might be a useful radioprotector. Further studies are needed to char-
acterize effective radioprotective components and mechanism of ginseng.
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Table 1. Effect of red ginseng, white ginseng or DXC on intestinal
crypt survival in irradiated mice (Mean £ SD)

Groups Crypts per circumference
Untreated control 163.17%8.79
Irradiation control {12 Gy) 40.3315.61
Red ginseng (pretreatment)” 54.5+11.39*%
Red ginseng (posttreatment)® 62.51£2640
White ginseng {pretreatment)® 75.6 12027
DDC (pretreatment)® 82.25+22 3%

*Extract of ginseng (50 mg/kg B.W.) was given ip. at 36 and 12
hours before irradiation.

YExtract of ginseng (50 mg/kg B.W.) was given ip. at 30 minutes
after irradiation.

*DDC (1000 mgfkg B.W.) was given 1.p. at 30} minutes before irra-
diation.

*p<0.05, **p<0.005 as compared with irradiation control group.

Fig. 1. Photomicrograph of transverse sections of mouse jejunum.
(A) 3.5 days after 12 Gy of gamma radiation. H-E stain, X
40. (B) 3.5 days after 12 Gy of gamma radiation treated
with effective material. The number of surviving crypts
was significantly increased compared with those in the
irradiation control.
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Table 2. Effect of red ginseng, white ginseng or DDC on endogenous
spleen colonies of irradiated mice at ninth day after irradia-
tion (Mean + SD)

Groups Number of colony
Irradiation control (6.5 Gy) 1254+1.282
Red ginseng {pretreatment)® 3.75%£2.188*
Red ginseng (posttreatment)® 46251 6.346
White ginseng (pretreatment)® 9.75L6.77 7%
While ginseng {posttreatment)® 13.857 £ 14.450*
DDC (pretreatment)® 1.636+1.237

*Extract of ginseng (50 mg/kg B.W.} was given ip. at 36 and 12
hours before imadiation.

PExtract of ginseng (30 mg/’kg B.W.) was given i.p. at 30 minutes
after irradiation.

*DDC (1000 mg/kg B.W.) was given i.p. at 30 minutes before irra-
diation.

*p<0.01, **p<0.005 as compared with irradiation control group.

Fig. 2. The macroscopic finding of endogenous spleen colony
formation. Mice were exposed to whole body irradiation
with single doses of 6.5 Gy. Nine days after the spleens
were removed and fixed in Bouin's solution.
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Fig. 3. Intestinal crypts of mice 6 hours after exposure to gamma
radiation. (A} Exposure to 2 Gy gamma radiation. Cells
exhibiting pyknosis of nuclei are seen, H-E staining, X
330, (B) In situ end labelling (ISEL) demons-trating
numerous apeptotic cells in the crypts. ISEL, chromogen
diaminobenzidine and hematoxylin counterstaining, X
330.

Table 3. Effect of red ginseng, white ginseng or DDC on incidence
of cell death by apoptosis in crypt of intestine following
irradiation (Mean = S D))

Apoptotic cell per crypt

Groups
Base Total
Untreated control 0.071+ 0.035 0.091£0.031
Irradiation control (2 Gy) 3.2444 (0,256 3.506% 0.319

Red ginseng (pretreatment)® 19381+ 0.299*  2.069+% 0.270*
Red ginseng (posttreatment)® 2719+ 0.226%*  2.938+ 0.310**
White ginseng (pretreatment)* 2.431% 0.419%*  2.6561 0.453**
DDC (pretreatment)® 20434 0.185%** 2275+ (.236%**

"Extract of ginseng (50 mg/kg B.W.) was given ip. at 36 and 12 hours
before irradiation.

PExtract of ginseng (50 mg/kg B.W.) was given ip. at 30 minutes after
irradiation.

‘DDC (1000 mg/kg B.W.} was given i.p. at 30 minutes before irra-
diation.

*p<0.005, *¥p<0.05, ***p<0.001 as compared with irradiation control
group.
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