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Mice with High and Low Dose of Radiation
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Abstract : Studies were performed to determine the effect of Korean red ginseng (extract powder,
spray-dried), it is made of choice 6-year-old raw ginseng roots, and processed by steaming and dry-
ing, on jejunal crypt survival, endogenous spleen colony formation, and apoptosis in jejunal crypt
cells of irradiated mice. Jejunal crypts were protected by pretreatment of red ginseng (1 mg/head,
single 1.P. at 24hours before irradiation, p<0.05). Red ginseng administration before irradiation (1
mg/head, single IP. at 24hours before irradiation) resulted in an increase of the formation of en-
dogenous spleen colony (p<0.05). The frequency of radiation-induced apoptosis in intestinal crypt
cells was also reduced by treatment of red ginseng both pretreatment (P.O.:2 mg/ml of drinking

water for 7 days, p<0.005, L.P.:

1 mg/head, single LP. at 24 hours before irradiation, p<0.005) and

posttreatment (1 mg/head, single LP. at 30 minutes after irradiation, p<0.05). These results in-
dicated that Korean red ginseng might be a useful radioprotector, especially since it is a relatively
nontoxic natural product. Further studies are needed to characterize better the promotion nature of

red ginseng and its fractions.
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Table 1. Intestinal crypt survival in mice treated
with gamma radiation and red ginseng

o oo} Y48

Crypts per circumference

Groups (mean+S.D.)
Untreated control 163.28+5.71
Irradiation control (12 Gy) 40.33£5.61
Red ginseng (2 mg/m/ of
drinking water, for 7days) 54.73+16.16

+irradiation

Red ginseng (1mg/head,
single [.P.at 24hrs. before
irradiation)+irradiation

54.54+11.39"

Irradiation+red ginseng

(2 mg/ml of drinkingwater, 49.8+14.41
for 3.5 days)

Irradiation+red ginseng

(1 mg/head, single I.P.at 62.5+26.40

30 min. after irradiation)

*p<(.05 as compared with irradiation control group.
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Fig. 1. Photomicrograph of transverse sections of
mouse jejunum. (A) 3.5 days after 12Gy of
gamma radiation. About 40 crypts can be seen
per circumference, X40. (B) 3.5 days after 12
Gy of gamma radiation treated with LP. in-
jection of red ginseng before irradiation. About
55 crypts can be seen per circumference, X40.
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Table 2. Effect of red ginseng on endogenous spleen
colonies of irradiated mice at ninth day aft-
er irradiation (M%S.D.)

Groups Number of colony
Irradiation control (6.5 Gy) 1.25+1.282
Red ginseng (2 mg/m/ of drinking
water, for 7days)+irradation 515.855
Red ginseng (1 mg/head, single
I.P. at 24 hrs. before irradiation) 3.751+2.188
+irradiation
Irradiation+rde ginseng (2 mg/m/ o s
of drinking water, for 9 days) 12.625+15.212
Irradiation+red ginseng
(1 mg/head, single LP. 30 min. 4.625+6.346

after irradiation)

"p<0.05 as compared with irradiation control group.
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Fig. 2. The macroscopic finding of endogenous
spleen colony formation. Mice were exposed
to whole body irradiation with single doses of
6.5Gy. Nine days after the spleens removed

and fixed in Bouin's solution.
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Table 3. Effect of red ginseng on body weight, spleen weight, thymus weight, number of WBC and bone mar -

row cell of 6.5Gy irradiated mice (mean=+S.D.)

Groups Body Spleen Thymus Number Number of
Untreated control 30.85%£2.47 6.6+043 1.78+0.46 70.67+17.16 130.5+19.91
Irradiation control 29.70+1.24 1.68+0.28 1.05+0.26 6.74+2.42 3.46+1.55
Red ginseng (2 mg/ml of drinking water,
7 days) +irradiation 28224194 1681028 1051026 5384248  283+093
Red ginseng (1 mg/head, single LP. at e , )
95 hre. before irradiation) +irradition 202+292 1644029 1464028 4.77+195  351-1.98
Irradiation+red ginseng (2 mg/mi of

2653+1.85 1.74+046 1.19+0.3 6.45+3.16 3.99+4.14

drinking water, for 8 day)
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Fig. 3. Intestinal crypts of mice 6 hours after ex-
posure to gamma radiation. (A) Exposure to 2
Gy gamma radiation. Cells exhibiting pyknosis
of nuclei (arrow) are seen. H&E staining, x
330. (B) In situ end labelling(ISEL) demon-
strating numerous apoptotic nuclei and bodies
in the crypts. ISEL, chromogen diamino-
benzidine, hematoxylin counterstaining, > 330,
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Table 4. Effect of red ginseng on incidence of cell
death by apoptosis in crypt of intestine fol-
lowing irradiation (M+S.D.)

Apoptotic cell per crypt
Base Total

Untreated control 0.084+0.032 0.084%0.024
Irradiation control (2Gy) 3.244+0.256  3.506+0.319

Red ginseng (2 mg/ml
of drinking Water, for
7 days)-+irradiation

Red ginseng (1 mg/head,
single L.P. at 24 hrs.
before irradiation)+
irradiation

Groups

1.725+0.102* 1.826+01.57*

1.938+0.299* 2.069+0.270*

Irradiation+red ginseng
(1 mg/head, single

LP. at 30 min after
irradiation)

2.719£0.226** 2.938+0.310**

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