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Abstract : We performed this study to determine the effect of Jiegeng (Platycodon grandiflorum), Danggui
(Angelica sinensis), Gancao (Glycyrrhiza glabla), Chaihu (Bupleurum falcatnosa), Shoudehuang (Rehmannia
glutinosa), Huangqi(Satragalus membranaceus), Muxiang (Saussurea lappa), Yuanzhi(Polygala tenuifolia),
Rensen (Panax ginseng) and Baishaoyao(Paeonia lactiflolia), as Oriental radices herbs, on jejunal crypt
survival, endogenous spleen colony formation and apoptosis in jejunal crypt cells of mice irradiated with
high and low dose of 7y-radiation. Jiegeng (p<0.005), Danggui (p<0.0005), Gancao (p<0.005), Chaihu
(p<0.05), Muxiang (p<0.05), Rensen (p<0.005) and Baishaoyao (p<0.005) were effective in intestinal crypt
survival. Danggui (p<0.05), Chaihu (p<0.05), Shoudehuang (p<0.05), Huanggi (p<0.05), Rensen (p<0.005)
and Baishaoyao (p<0.05) increased the formation of endogenous spleen colony. The frequency of radiation
induced apoptosis was also reduced by pretreatment with Chaibu (p<0.05), Muxiang (p<0.005), Yuanzhi
(p<0.05), Rensan (p<0.05) and Baishaoyao (p<0.05). Although the mechanisms of this effect remain to
be elucidated, these results indicated that Danggui, Chaihu, Muxiang, Rensan and Baishaiyao might be a
useful radioprotector, especially since it is a relatively nontoxic natural product.

Key words : Danggui (Angelica sinensis), Chaihu (Bupleurum falcamosa), Muxiang (Saussurea lappa), Rensen
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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.

Table 1. Effect of herbs on intestinal crypt survival in
irradiated mice (Mean+SD)

Groups Crypts per circumference

Untreated control 1571 14.81
Irradiation control (12 Gy) 19.641+6.09
Jiegeng + irradiation 47.07+ 19.66*
Danggui + irradiation 5124 11.95%*
Gancao + irradiation 59.78126.49*
Chaihu + irradiation 35.34 6.54x%:*
Shoudehuang + irradiation 26.34+7.64
Huanggi + irradiation 26.71£15.56
Muxiang + irradiation 2895 7. 77k**
Yuanzhi + irradiation 25.79+8.44
Rensan + irradiation 37.8+10.13%*
Baishaoyao + irradiation 45.05+ 15.64*

Water extract of herbs (1 mg/animal) were given i.p. at 36
and 12 hours before irradiation.

*p<0.003, **p<0.0005, ***p<0.05 as compared with irradiation
control group.
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Table 1).
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Apoptosis &3
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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 6.5 Gy. Nine days after the spleens were removed
and fixed in Bouin's solution.
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Table 2. Effect of herbs on endogenous spleen colonies
of irradiated mice at ninth day after irradiation

Table 3. Effect of herbs on incidence of cell death by
apoptosis in crypt of intestine following irradiation

(Mean* SD) (MeanzSD)
Groups Number of colony G Apoptotic cell per crypt
TOoups
Irradiation control(12 Gy) 1.13+1.25 P Base Total
Tiegeng + irradiation 158+ 127 Untreated control 0071£0036 0091%0032
Danggui + irradiation 6-5:~_’ 6.30 Irradiation control (2Gy)  4.688+1.138  4.938+1.194
Gancao + irradiation bl Jiegeng + irradiation 64882453 7269 1.194
Chaihu + irradiation 3.92£3.39 Danggui + irradiation 386110469 4.081%0387
Shoudehuang + irradiation 3.38+2.88* Gancao + irradiation 5.128+1296 5488+1.956
Huangqi + irradiation 13.38414.75% Chaihu + irradiation 294410.405% 3275+ 0.448*
Muxiang + irradiation 3.79+4.03 Shoudehuang + iradiation  3.1£0975 3369+ 1.080
Yuanzhi + irradiation 5.5748.22 Huangqui + imadiation ~ 3.244+0490  3.581%0.453
Rensan + irradiation 9.5+ 6.68% Muxiang + imadiation  2.006:0.224%* 2,138+ 0.317%
Baishaoyao + irradiation 15+17.33* Yuanzhi + irradiation 2.84410.754% 30631 0.697*
Water extract of herbs (1 mg/animal) were given i.p. at 36 Rensan + irradiation 2.76910.208 3.12610.382*
and 12 hours before irradiation. Baishaoyao + irradiation ~ 2.5941+0.464*% 2.80610.429%

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

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(arrow) are seen. H-E staining, X 330.

(B) In situ end labelling(ISEL) demonstrating numerous
apoptotic nuclei and bodies in the crypts. ISEL,
chromogen diaminobenzidine, hematoxylin counterstaining,
X 330.

Water extract of herbs (1 mg/animal) were given i.p. at 36
and 12 hours before irradiation.

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