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Abstract : We performed this study to determine the effect of Bu-Zhong-Yi-Qi-Tang, as a
prescription of traditional Oriental medicine, and its major ingredients on jejunal crypt survival,
endogenous spleen colony formation, apopotosis in jejunal crypt cells, lethality and hematolo-
gical change of mice irradiated with high and low dose of y-radiation. Bu-Zhong-Yi-Qi-Tang
administration before irradiation protected the jejunal crypts (p<0.0001), increased the formation
of endogenous spleen colony (p<0.05) and reduced the frequency of radiation-induced apoptosis
(p<0.05). The survival rate and mean survival time of the groups treated with Bu-Zhong-Yi-Qi-
Tang within 30 days after the treatment were far better than the irradiation control group. In the
experiment on the effect of ingredients of Bu-Zhong-Yi-Qi-Tang, the result indicated that the
extract of Rensan (Panax ginseng), Danggui (Angelica sinensis), Shengma (Cimicifuga heracleifolia)
and Chaihu (Bupleurum falcatnosa) might have a major radioprotective effect. Although the
mechanisms of this inhibitory effect remain to be elucidated, these results indicated that BU-
Zhong-Yi-Qi-Tang might be a useful radioprotector, especially since it is a relatively nontoxic
natural product. Further studies are needed to characterize better the protective nature of Bu-
Zhong-Yi-Qi-Tang extract and its ingredients.
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Table 1. Effect of Bu-Zhong-Yi-Qi-Tang and its ingredients
on intestinal crypt survival in irradiated mice(Mean

+SD)

Groups Crypts per circumference
Untreated control 157.25+6.05
Irradiation control (12Gy) 38.48+4.34
Bu-Zhong-Yi-Qi-Tang +irradiation 64721423
Untreated control 15711481
Irradiation control (12Gy) 19.67 £6.09
Rensan-+irradiation 41941479
Gancao+irradiation 61.96+24.26°
Danggui+irradiation 54901787
Baizhu +irradiation 31.52+7.97
Huangqi +irradiation 26.7+£15.56
Chenpi +irradiation 30.45+13.39
Shengma-+irradiation 40.96+4.96
Chaihu+ irradiation 35.316.54°

Extracts of Bu-Zhong-Yi-Qi-Tang or its ingredient herbs (1mg/animal) were
given i.p. at 36 and 12 hours before irradiation.

* p<0.0001, b: p<0.005, ¢ p<0.0005, 4, p<0.05 as compared with
irradiation control group.

LAY oI B EFELAY : 2378 YR Ed
A WA B 4L WA AR T v 3
o AL 2AVA BAW FAZ FS HF 3.084((p
<0052 94 e F7HE YRR e 74 grd
A€ YHp<0.005), B, &7] D Al E(p<0.05) T
TAA F4 e F7HE UER) A ch(Table 2).

Apoptosis &3 : Apoptotic cell &9} 7| R F
2 YAH%om HEE G440 M d9483 Al x3
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Table 2. Effect of Bu-Zhong-Yi-Qi-Tang and its ingredients
on endogenous spleen colonies of irradiated mice
at ninth day after irradiation (Mean+ SD)

Groups Number of colony
Irradiation control (6.5Gy) 5+3.02
Bu-Zhong-Yi-Qi-Tang’ + irradiation 5.67+4.09

Bu-Zhong-Yi-Qi-Tang® +irradiation 15.38+11.10°

Irradiation+ Bu-Zhong-Yi-Qi-Tang" 6+6.78
Irradiation + Bu-Zhong—YrQi-Ta.ngd 5.78+3.15
Irradiation control (6.5Gy) 211+ l.‘69
Rensan®+irradiation 10.1£6.78°
Gancao® +irradiation 1.9412.55
Danggui®+irradiation 7216.24°
Baizhu®+irradiation 4381694
Huangqi® +irradiation 15.11+16.76°
Chenpi®+ irradiation 2.78+3.03
Shengma®+ rradiation 478+524
Chaihu®+irradiation 7441678

* Bu-Zhong-Yi-Qi:Tang was given as 2mg/ml of drinking water for 7 days
before iradiation. : Bu-Zhong-Yi-Qi-Tang or its ingredients were given
(1mg/animal) i.p. at 36 and 12 hours before irradiation. & Bu-Zhong-Yi-Qi-
Tang was given as 2mg/ml of drinking water for 9 days after irradiation. d:
Bu-Zhong-Yi-Qi-Tang was given (Img/animal) i.p. 30 min. after irradiation.
© p<0.05, f: p<0.005 as compared with irradiation control group.

ARAZ A % 0091707} B o0 FAA &
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9] apoptosist= % 7}8} %] th(Table 3)
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Table 3. Effect of Bu-Zhong-Yi-Qi-Tang and its ingredients on incidence of cell death by apoptosis in crypt of intestine following

irradiation (Mean+SD)
Groups Apoptotic cell per crypt
Base Total

Untreated control 0.071+0.035 0.091+0.031
Irradiation control(2Gy) 4.5401+0.646 5.111+0.529
Bu-Zhong-Yi-Qi-Tang +irradiation 3.43810.161° 3.8+0.176°
Untreated control 0.071+£0.036 0.091+0.032
Irradiation control (2Gy) 4.6881+1.138 4.938+1.194
Rensan + irradiation 2.769+0.208* 3.126x0.382°
Gancao +irradiation 5.246+1.835 5.743+3.136
Danggui +irradiation 3.8121+0.625 4.194+0.124
Baizhu + irradiation 4.189+1.905 4.22413.285
Huanggqi+irradiation 324440490 3.581+0.453
Chenpi+irradiation 3.288+0.165 3.6+0177
Shengma + irradiation 2.388+0.449° 2.619+0.452*
Chaihu +irradiation 2.94410.405 3.27510.448"

Extracts of Eu—Zhoug-YrQi-Tang or its ingredient herbs (1mg/animal) were given ip. at 36 and 12 hours before irradiation.
4 p<0.05, " : p<0.005, © p<0.01 as compared with imadiation control group.

Table 4. Hematological values in irradiated mice administered with Bu-Zhong-Yi-Qi-Tang on day 25 after irradistion (M+SD)

Test Unit Groups
Unirradiated control Irradiation control Bu-Zhong-Yi-Qi-Tang + irradiation
Erythrocyte M/ul 10.11+0.24 6.70+1.01 757+1.25
Hemoglobin g/dL 16.810.85 9.63+2.07 10.67+1.15
McCV fL 58.25+3.89 58.58£5.42 60.33+6.19
MCH Pg 16.6+0.42 14.28+1.58 14.17+£0.99
MCHC g/dl 28.55+1.06 2444144 23.57+1.39
Hematocrit % 58.95+5.30 39.619.19 46.37+6.32
Thrombocyte K/ul 6371228 5301329 7151204
Leukocyte K/ul 10.45+1.51 1.70£0.29 191+0.75
Neutrophil K/ul 2.491+0.56 0.3210.05 0.72+0.23
Lymphocyte K/ul 743+1.80 1.13+0.26 0.96+0.57
Monocyte K/ul 0.30+£0.18 0.22+0.05 0.221+0.08
Eosinophil K/ul 0.19+£0.05 0.02£0.02 0.01+0.01
Basophil K/ul 0.06+0.02 0.01£0.01 0.0010.00

Extract (1mg/animal) was given i.p, at 36 and 12 hours before irradiation. * p<0.05 as compared to the irradiation control group.
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Table 5. Effect of Bu-Zhong-Yi-Qi-Tang on 30-day lethality in irradiated mice

Groups Survival rate (%) Mean m&”fs‘g’;‘ (days)
Unirradiation control 0 30.00+0.00
Irradiation control (8Gy) 33.33 18.06+8.80
Bu-Zhong-Yi-Qi-Tang(1mg/animal) +irradiation 64.29 2371+8.77

Extract was given i.p. at 36 and 12 hours before irradiation.
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