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Abstracts : We performed this study to determine the effect of Korean favorite teas (green tea, ginseng
tea, coffee and barley tea) on jejunal crypt survival, endogenous spleen colony formation and apoptosis in
jejunal crypt cells of mice irradiated with high and low dose of 7 -radiation. Jejunal crypts were protected
by pretreatment of green tea (P.O.: 1.25 % water extract, for 7 days before imradiation., LP.: 50 mg/kg of
body weight, at 12 and 36 hours before irradiation, p<0.01) or ginseng (L.P.: 50 mg/kg of body weight, at
12 and 36 hours before irradiation, p<0.05). Green tea (p<0.05) or ginseng (p<0.05) administration before
irradiation (LP. at 12 and 36 hours before irradiation) resulted in an increase of the formation of
endogenous spleen colony. The frequency of radiation-induced apoptosis was also reduced by pretreatment
of green tea (P.O.. p<0.005, LP.: p<0.05), pretreatment of ginseng (P.O.. p<0.005, LP.: p<0.005) or
posttreatment of ginseng (LP.: 50 mg/kg of body weight, at 30 minutes after irradiation, p<0.05). Treatment
with coffee or barley tea showed no significant modifying effects on the radiation-induced damages. These
results indicated that green tea and 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
green tea, ginseng and its components.
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Table 1. Effect of green tea on intestinal crypt survival inirradiated mice(M* SD)

Groups Crypts per circumference
Untreated control 159.15 = 807
Irradiation control (12 Gy) 923 + 4.54
Green tea (P.O.)® + irradiation 3005 + 13.92°
Green tea (IP.)* + irradiation 3322 + 16.54°
Trradiation + green tea (P.O.) 2120 + 12.79
Irradiation + green tea (LP.)’ 31.80 + 28.11

a: Green tea (1.25% water extract of green tea leaf for drinking water) was given for 7 days before irradiation.
b: Green tea (50 mg/kg of body weight) was given LP. at 36 and 12 hours before irradiation.

c: Green tea (1.25% water extract of green tea leaf for drinking water) was given for 4 days after irradiation.
d: Green tea (50 mg/kg of body weight) was given LP. at 30 minutes and 24 hours after irradiation.

* p<0.01 as compared with irradiated control group.

Table 2. Effect of ginseng on intestinal crypt survival in irradiated miceM = SD)

Groups Crypts per circumference
Untreated control 163.65 + 5.75
Irradiation control (12 Gy) 1037 + 568
Ginseng (P.0.)" + imradiation 1473 £ 762
Ginseng (IP.)° + irradiation 2354 + 939"
Trradiation + ginseng (P.O.)° 1498 + 648
Irradiation + ginseng (LP.)° 1652 £ 776

a: Ginseng (2 mg/ml of drinking water) was given for 7 days before irradiation.
b: Ginseng (50 mg/kg of body weight) was given LP. at 36 and 12 hours before imadiation.

c: Ginseng (2 mg/ml of drinking water) was given for 4 days after irradiation.

d: Ginseng (50 mg/kg of body weight) was given LP. at 30 minutes and 24 hours after irradiation.
*p<0.05 as compared with irradiated control group.

Table 3. Effect of coffee and barley tea on intestinal crypt survival in irradiated mice(M = SD)

Groups Crypts per circumference
Untreated control 162.15 = 1007
Trradiation control (12 Gy) 6.17 £ 371
Coffee (P.0.)" + irradiation 1133 = 6.06
Coffee (IP.)> + irradiation 914 + 651
Irradiation -+ coffee (P.O.)° 542 = 418
Irradiation + coffee (IP.)" 912 £ 776
Barley tea (P.O.)' + irradiation 682 + 403
Barley tea (LP.® + irradiation 527 = 154
Irradiation + barley tea (P.O.)° 424 £ 325
Irradiation + barley tea (LP.)* 636 = 496

a: Coffee (2 mg/ml of drinking water) or barley tea (0.5% water extract of barley for drinking water) was given for 7 days
before irradiation.

b: Coffee (S0 mg/kg of body weight) or barley tea (50 mglkg of body weight) was given LP. at 36 and 12 hours before irradiation.

c: Coffee (2 mg/ml of drinking water) or barley tea (0.5% water extract of barley for drinking water) was given for 4 days
after irradiation.

d: Coffee (50 mg/kg of body weight) or barley tea (50 mg/kg of body weight) was given LP. at 30 minutes and 24 hours
after irradiation.
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Table 4. Effect of green tea on endogenous spleen colonies in irradiated mice at ninth day after irradiation(M = SD)
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Groups Number of colonies
Irradiation control (6.5 Gy) 444 £ 332
Green tea (P.O.)* + irradiation 10.10 = 928
Green tea (IP.)’ + irradiation 1690 + 1343
Irradiation + green tea (P.0.)° 317 £ 194
Trradiation + green tea (LP.)° 790 + 745

a: Green tea (1.25% water extract of green tea leaf for drinking water) was given for 7 days before irradiation.

b: Green tea (50 mg/kg of body weight) was given IP. at 36 and 12 hours before irradiation.

¢: Green tea (1.25% water extract of green tea leaf for drinking water) was given for 9 days after irradiation.
d: Green tea (50 mg/kg of body weight) was given LP. at 30 minutes and 24 hours after irradiation.

*p<0.05 as compared with irradiated control group.

Table 5. Effect of ginseng endogenous spleen colonies in irradiated mice at ninth day after irradiation(M =T SD)

Groups Number of colones
Irradiation control (6.5 Gy) 1250 + 1282
Ginseng (P.0.)" + irradiation 5000 + 5855
Ginseng (IP.)’ + irradiation 3750 = 2.188
Trradiation + ginseng (P.O.)° 12625 + 15212
Irradiation + ginseng (LP.)° 4625 + 6346

a: Ginseng (2 mg/ml of drinking water) was given for 7 days before irradiation.

b: Ginseng (50 mg/kg of body weight) was given LP. at 36 and 12 hours before irradiation.

c: Ginseng (2 mg/ml of drinking water) was given for 9 days after irradiation.

d: Ginseng (50 mg/kg of body weight) was given LP. at 30 minutes and 24 hours after irradiation.

*p<0.05 as compared with irradiated control group.

Table 6. Effect of coffee and barley tea on endogenous spleen colonies in irradiated mice at ninth day after irradiation

(M= SD)
Groups Number of colonies

Irradiation control (6.5 Gy) 622 + 533
Coffee (P.O.)" + irradiation 9.11 + 692
Coffee (ILP.)> + irradiation 1022 + 673
Irradiation + coffee (P.O.) 367 £ 250
Irradiation + coffee (LP.)’ 644 + 6.60
Barley tea (P.O.* + irradiation 367 = 572
Barley tea (IP.)° + irradiation 344 + 233
Irradiation + barley tea (P.O.)° 364 + 430
Irradiation + barley tea (LP.)" 456 + 425

a: Coffee (2 mg/ml of drinking water) or barley tea (0.5% water extract of barley for drinking water) was given for 7 days

before irradiation.

b: Coffee (50 mg/kg of body weight) or barley tea (50 mg/kg of body weight) was given LP. at 36 and 12 hours before

irradiation.

c: Coffee (2 mg/ml of drinking water) or barley tea (0.5% water extract of barley for drinking water) was given for 9 days

after irradiation.

d: Coffee (50 mg/kg of body weight) or barley tea (50 mg/kg of body weight) was given LP. at 30 minutes and 24 hours

after irradiation.
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Table 7. Effect of green tea on incidence of cell death by apoptosis in crypt of intestine following irradiation (M+SD)

Apopiotic cells per crypt

iy Base “Total
Untreated control 0071 + 0.035 0091 + 0031
Trradiation control (2 Gy) 375 + 0331 4,125 + 0378
Green tea (P.O.)* + irradiation 2314 + 0374 2509 + 0382"
Green tea (IP.)" + irradiation 1.975 + 0807 2313 £ 1103
Irradiation + green tea (LP.)° 2925 + 0704 3481 + 0.848

a: Green tea (1.25% water extract of green tea leaf for drinking water) was given for 7 days before irradiation.
b: Green tea (50 mg/kg of body weight) was given LP. at 36 and 12 hours before irradiation.

c: Green tea (50 mg/kg of body weight) was given LP. at 30 minutes after irradiation.

*p<0.005, **p<0.001, ***p<0.01, ****p<0.05 as compared with irradiated control group.

Table 8. Effect of ginseng on incidence of cell death by apoptosis in crypt of intestine following irradiation (M= SD)

Apoptotic cells per crypt

Ex]p Bose Total
Untreated control 0068 + 0032 0084 + 0024
Irradiation control (2 Gy) 3244 + 0256 3506 + 0319
Ginseng (P.O." + irradiation 1725 + 0.102° 1.826 + 0.157"
Ginseng (LP.)" + irradiation 1938 £ 0299 2.069 + 0270
Irradiation + ginseng (LP.)° 2719 + 0226 2938 + 03107

a: Ginseng (2 mg/ml of drinking water) was given for 7 days before irradiation,

b: Ginseng (50 mg/kg of body weight) was given LP. at 36 and 12 hours before irradiation.
¢: Ginseng (50 mg/kg body weight) was given LP. at 30 minutes after irradiation.

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

Table 9. Effect of coffee and barley tea on incidence of cell death by apoptosis in crypt of intestine following irradiation

(M= SD)
_— Apoptotic cells per crypt
Base Total

Untreated control 0069 = 0.035 0075 + 0032
Trradiation control (2 Gy) 3228 = 0238 3831 + 0236
Coffee (P.O.)" + irradiation 3.181 = 0367 3275 + 0417
Coffee (IP.)" + irradiation 3059 + 0430 3.150 + 0.535
Trradiation + coffee (IP.)° 3.569 = 0.551 3806 * 0.745
Barley tea (P.O.)" + irradiation 3363 = 0462 3438 + 0456
Barley tea (P> + irradiation 3669 *+ 0400 3856 + 0.528
Irradiation + barley tea (LP.)° 3344 + 0.565 3469 + 0.627

a: Coffee (2 mg/ml of drinking water) or barley tea (0.5% water extract of barley for drinking water) was given for 7 days
before irradiation.

b: Coffee (50 mg/kg of body weight) or barley tea (50 mgf/kg of body weight) was given LP. at 36 and 12 hours before
irradiation.

c: Coffee (50 mg/kg of body weight) or barley tea (50 mg/kg of body weight) was given LP. at 30 minutes after
irradiation.
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