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Abstract

We performed this study to determine the effect of green tea on jejunal crypt survival, endogenous spleen
colony formation, and apoptosis in jejunal crypt cells of mice irradiated with high and low dose of gamma-
irradiation. The radioprotective effect of green tea was compared with the effect of diethyldithiocarbamate
(DDC). Jejunal crypts were protected by pretreatment of green tea (p<0.01). Green tea administration before
irradiation resulted in an increase of the formation of endogenous spleen colony (p<0.05). The frequency of
radiation-induced apoptosis in intestinal crypt cells was also reduced by pretreatment of green tea (p<0.05).
The radioprotective effect on jejunal crypts and apoptosis in the DDC treated group appeared similar to those
in the green tea treated groups. Treatment with DDC showed no significant modifying effects on the formation
of endogenous spleen colony. These results indicated that green tea 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 green tea and its components.
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Fig. 1. Photomicrograph of transverse section of mouse jejunum.
(A) Irradiation control. At 3.5 days after exposure to gamma-rays of 12 Gy, mouse jejunum was collected and stained with hema-
toxylin-eosine. (B) Treatment group. Jejunum collected from mouse treated with effective prescription or ingredient before or after

irradiation (12 Gy).

Table 1. Effect of green tea on intestinal crypt survival in
irradiated mice

Groups 'Crypts ber
circumference
Untreated control 1592+ 817

Irradiation control (12 Gy) 92% 45

Green tea (p.o.)" +irradiation 30.1x139
Green tea (ip)”+ irradiation 332165
Irradiation +green tea (p.o. ) 212127
Irradiation + green tea (1 p)? 31.8%x28.1
Dlethy]dlthlocarbamate +irradiation 33.1+120°

1,259 water extract of green tea leaf was prepared by passing
400 mL of hot water through 5 g of tea leaves in a brewing

‘7)machine. The extract was given for 7 days before irradiation.

“Dried extract of green tea (50 mg/kg of body weight) was

_given ip. 36 and 12 hours before irradiation.

$1.25% water extract of green tea leaf was given for 4 days
after irradiation.

“Dried extract of green tea (50 mg/kg of body weight) was given

_ip. 30 minutes and 24 hours after irradiation.

“Diethyldithiocarbamate was given (1000 mg/kg of body weight)

i.p. 30 minutes before irradiation.

Each datum represents the mean* SD of six mice in which

the cross-sections of four different parts of the jejunum were

examined in each mouse.

*p<0.01 as compared with irradiation control group.
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Fig. 2. The macroscopic finding of endogenous spleen col-
onies formed after irradiation.

Mice were exposed to whole body irradiation with single doses
of 6.5 Gy. Nine days after irradiation, the spleens were removed
and fixed in Bouin’s solution.

Table 2. Effect of green tea on endogenous spleen colonies
in irradiated mice at the ninth day after irradiation

Groups Number of colonies
Irradiation control (6.5 Gy) 444+ 332°
Green tea (p.0.)" +irradiation 10.10% 928
Green tea (i.p.)”+irradiation 16.90*13.43"
Irradiation + green tea (p.0.)¥ 1.17%= 194
Irradiation + green tea _(i.p.)“ 790% 7.44
Diethyldithiocarbamate® + irradiation 327+ 3.18

U1.259% water extract of green tea leaf was prepared by passing
400 mL of hot water through 5 g of tea leaves in a brewing
machine. The extract was given for 7 days before irradiation.

"Dried extract of green tea (50 mg/kg of body weight) was
glven 1.p. 36 and 12 hours before irradiation.
$1.25% water extract of green tea leaf was given for 9 days
after irradiation.

*Dried extract of green tea (50 mg/kg of body weight) was given

_ip. 30 minutes and 24 hours after irradiation.

“Diethyldithiocarbamate was given (1000 mg/kg of body weight)
i.p. 30 minutes before irradiation.

®FEach datum represents the mean*SD of nine mice.

*p<0.05 as compared with irradiated control group.
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Fiz. 3. Intestinal crypts of mice 6 hours after exposure to 2 Gy gamma radiation.
(A) Cells exhibiting pyknosis of nuclei (arrow) are seen. H and E staining, *330. (B) In situ DNA end labelling (ISEL) demonstrating
apoptotic nuclei and bodies in the crypts. ISEL, chromogen diaminobenzidine, hematoxylin counterstaining, X330.

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

Apoptotic cells per crypt

(Grroups

Base Total
Untreated control 0.071%+0.035" 0.091£0.031
I-radiation control (2 Gy) 3.750£0.331 4.125%0.378

(ireen tea (p.o.)" +irradiation 2.314+0.374° 2.509%0.382°
(ireen tea (i.p‘)')+irradiatio(n 1.975+0.808" 2.313£1.103"
I-radiation +green tea G.p)? 3.481 £0.848
Di ithi P .
1.ethyl.d1t.hlocarbamate 0774+ 0.342
irradiation

2.925+0.704
2.241+0.296°

11,259 water extract of green tea leaf was prepared by passing
400 mL of hot water through 5 g of tea leaves in a brewing

.))rlachine. The extract was given for 7 days before irradiation.

“Diried extract of green tea (50 mg/kg of body weight) was given

ip. 36 and 12 hours before irradiation.

PDried extract of green tea (50 mg/kg of body weight) was given
ip. 30 minutes after irradiation.

“Diethyldithiocarbamate was given (1000 mg/kg of body weight)

_ip. 30 minutes before irradiation.

“Tach datum represents the mean® SD of four mice in which
£() crypts sections were scored in each mouse.

*1<0.01, **p<0.05 as compared with irradiated control group.
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