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Effect of Si-Wu-Tang and Si-Jun-Zi-Tang on the Survival of Jejunal
Crypt Cells and Hematopoietic Cells in Irradiated Mice
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Abstract

In order to investigate the radioprotective effect of Si-Wu-Tang (Korean name: Sa-Mul-Tang), a kind of trad-
itional Oriental medicine as a blood-building decoction (Oriental medical concept: Bu-Xie), and Si-Jun-Zi-
Tang (Korean name: Sa-Gun-Ja-Tang), one of the widely used Oriental herbal medicines as an energy tonic
(Chinese medical concept: Bu-Qi), the jejunal crypt survival, endogenous spleen colony formation, and apop-
tosis in jejunal crypt cells were observed in irradiated mice. Jejunal crypts were protected by Si-Wu-Tang pre-
treated both per os (2 mg/mL of drinking water for 7 days, p<0.05) and intraperitoneally (I mg/head, single
injection at 24 hours before irradiation). Si-Wu-Tang administration before irradiation(1 mg/head, single in-
jection at 24 hours before irradiation) resulted in an increase of the formation of endogenous spleen colony
(p<0.005). The frequency of radiation-induced apoptosis in intestinal crypt cells was also reduced by pre-
treatment of Si-Wu-Tang (p<0.01). However, the radioprotective effect of Si-Jun-Zi-Tang was not as sig-
nificant as that of Si-Wu-Tang. These results suggest that Si-Wu-Tang may be a useful radioprotective food,

especially since it is a relatively nontoxic natural product.
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Fig. 1. Photomicrograph of transverse sections of mouse
jejunum. (A) 3.5 days after 12 Gy of gamma radiation.
About 38 crypts (arrow) can be seen per circumference. X
40. (B) 3.5 days after 12 Gy of gamma radiation treated
with LP. injection of Si-Wu-Tang before irradiation.
About 78 crypts can be seen per circumference.

Table 1. Effect of Si-Wu-Tang (Sa-Mul-Tang) and Si-Jun-Zi-Tang (Sa-Gun-Ja-Tang) on intestinal crypt survival in

irradiated mice (M+SD)

Groups

Crypts per circumference

Untreated control
Irradiation control (12 Gy)

Si-Wu-Tang (1 mg/head, single LP. at 24 hr before irradiation) + irradiation
Si-Jun-Zi-Tang (1 mg/head, single LP. at 24 hr before irradiation) + irradiation

157.25+6.05
38.48+4.34
77.98+16.11"
27.40+6.12

"p<0.005 as compared with irradiation control group.

Table 2. Effect of Si-Wu-Tang (Sa-Mul-Tang) on endogenous spleen colonies of irradiated mice at ninth day after

irradiation (M +SD)

Groups

Number of colony

Irradiation control (6.5 Gy)

Si-Wu-Tang (2 mg/mL of drinking water, for 7 days) + irradiation
Si-Wu-Tang (1 mg/head, single 1.P. at 24 hr before irradiation) + irradiation
Irradiation + Si-Wu-Tang (2 mg/mL of drinking water, for 9 days)
Irradiation + Si-Wu-Tang (1 mg/head, single L.P., 30 min after irradiation)

3.5+4

10.0+7.730"

8.667+5.244"
4.668+6.144
8.625+5.999

Yp<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

Apoptosis & irradiation with single dosage of 6.5 Gy. Nine days after
Apoptotic cell& 22| 7| x| Fol] T2 A9l o the spleens removed and fixed in Bouin's solution.

Table 3. Effect of Si-Jun-Zi-Tang (Sa-Gun-Ja-Tang) on endogenous spleen colonies of irradiated mice at ninth day
after irradiation M +SD)

Gtoups Number of colony
Irradiation control (6.5 Gy) 4.268+3.976
Si-Jun-Zi-Tang (2 mg/mL of drinking water, for 7 days) + irradiation 4.814+2.818
Si-Jun-Zi-Tang (1 mg/head, single LP. at 24 hr before irradiation) + irradiation 6.1524-3.606
Trradiation + Si-Jun-Zi-Tang (2 mg/mL of drinking water, for 9 days) 5.282+4.229
Irradiation + Si-Jun-Zi-Tang (1 mg/head, single LP., 30 min after irradiation) 3.69412.482

Table 4. Effect of Si-Wu-Tang (Sa-Mul-Tang) on body weight, spleen weight, thymus weight, number of WBC and
bone marrow cell of mice irradiated with 6.5 Gy of y-ray at ninth day after irradiation (M+SD)

Body Spleen Thymus Number Number of
Groups weight weight weight of WBC bone marrow cell

(g (mg/g BW) (mg/g BW) (X 10°/mL) (X 10°/femur)

Untreated control 26.83+1.83 6.840.36 1.82+0.51 81.78+19.47 126.454-20.95
[rradiation control 26.19+3.12 1.57+0.32 1.37+0.63 4.6612.40 7.611+4.82
Si-Wu-Tang" + irradiation 26.54+4.31 1.68+0.31 1.27+0.37 5.44+0.89 8.48+4.47
Si-Wu-Tang” + irradiation 25.584:3.88 1.91+0.61 1.371:0.46 3.44+041 6.38+3.88
Irradiation + Si-Wu-Tang” 24.46+2.90 1.57+0.28 1.604-0.46 3.88+0.50 6.324+3.79
Irradiation + Si-Wu-Tang” 24.93+3.96 1.71+0.48 1.79+0.61 3.93+0.37 7.901:4.48

"'Si-Wu-Tang was administered to mice ad libitum for 7 days before irradiation as drinking water (2 mg/mL).
2Si-Wu-Tang (1 mg/head) was injected to mice intraperitoneally at 24 hr before irradiation.

“Si-Wu-Tang was administered to mice ad libitum for 9 days after irradiation as drinking water (2 mg/mL).
*Si-Wu-Tang (1 mg/head) was injected to mice intraperitoneally at 30 min after irradiation.

Table 5. Effect of Si-Jun-Zi-Tang (Sa-Gun-Ja-Tang) on body weight, spleen weight, thymus weight, number of WBC
and bone marrow cell of mice irradiated with 6.5 Gy of y-ray at ninth day after irradiation (M +SD)

Body Spleen Thymus Number Number of
Groups weight weight weight of WBC bone marrow cell

® (mg/g BW) (mg/g BW) (X 10°/mL) (% 10°/femur)

Untreated control 25.22+1.94 6.39+0.46 1.98+0.48 70.67+17.16 130.5£19.91
Irradiation control 24.17+£3.42 257+1.09 1.49+0.21 5.25+2.22 3.16+1.24
Si-Jun-Zi-Tang" + irradiation 23.24+3.44 2.16+0.61 1.07+0.22 10.74+11.83 4.13+1.30
Si-Jun-Zi-Tang” + irradiation 24.45+4.97 2.51+£0.48 1.67+£0.45 6.611+4.20 5.30+2.34
Irradiation + Si-Jun-Zi-Tang” 23.46+4.29 2.57+0.63 1.30+0.85 3.87+2.62 3.95+2.65
[rradiation + Si-Jun-Zi-Tang” 23.92+3.94 2.294+0.84 1.29+0.41 2.36+1.91 4.96+2.54

YSi-Jun-Zi-Tang was administered to mice ad libitum for 7 days before irradiation as drinking water (2 mg/mL).
9Si-Jun-Zi-Tang (1 mg/head) was injected to mice intraperitoneally at 24 hr before irradiation.

¥Si-Jun-Zi-Tang was administered to mice ad libium for 9 days after irradiation as drinking water (2 mg/mL).
“Si-Jun-Zi-Tang (1 mg/head) was injected to mice intraperitoneally at 30 min after irradiation.
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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 (arrow) are seen. H &
E staining, X 330. (B) In situ end labelling (ISEL) demonst-
rating numerous apoptotic nuclei and bodies in the crypts.
ISEL, chromogen diaminobenzidine, hematoxylin counters-
taining, X 330.
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Table 6. Effect of Si-Wu-Tang (Sa-Mul-Tang) and Si-Jun-Zi-Tang (Sa-Gun-Ja-Tang) on incidence of cell death by

apoptosis in crypt of intestine following irradiation (M +SD)

Apoptotic cell per crypt

Groups
Base Total
Untreated control 0.071+0.035 0.091+0.031
Irradiation control (2 Gy) 4.54010.646 5.1114+0.529
Si-Wu-Tang (1 mg/head, single L.P. at 24 hr before irradiation) + irradiation 3.600+£0.184" 3.919+0.2147
Si-Jun-Zi-Tang (1 mg/head, single 1.P. at 24 hr before irradiation) + irradiation 3.756+1.131 4.077+£1.119

p<() 05 as compared with irradiation control group.
“p<0.01 as compared with irradiation control group.
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