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The Effect of Green Tea on Radiation-induced Late Biological Effect in Mice
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Abstract : This study was performed to determine the effect of green tea on the late biological effect (survival,
hematological change, carcinogenesis) of mice irradiated with 3 Gy of gamma-radiation. There was little difference in
body weights between normal and irradiated mice. Survival rate were decreased in irradiated mice and the survival rate
and mean survival time of the groups treated with green tea were far better than the irradiation control group. An elevation
of mean number of total leukocyte or lymphocyte counts was seen at week 12 of the group treated with green tea.
Stimulated recovery by the extract from green tea was also observed in thrombocyte. Main gross findings of irradiated
mice were appeared as enlargement of spleen, thymus and liver, tumorous nodules in lung and cyst or mass in ovary.
Microscopically, there were various findings including hematopoietic and lymphoid tumor, lung cancer, ovarian cancer
and cancer of other lesions. Green tea reduced the incidence of tumor development. Further studies are needed to
characterize better the protective nature of active compounds.
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Table 1. Body weight (g) of mice administered with the green tea (Mean)
Treatment Weeks after irradiation
-4 0 8 16 24 32 40 48 56
Normal control 28.2 34.1 39.2- 48.7 439 45.9 49.2 50.9 49.4
Irradiation control (3 Gy) 28.2 339 373 453 44.0 43.1 43.0 48.8 45.1
Green tea + irradiation 28.8 327 40.3 47.1 46.3 449 48.1 494 1.1
Green tea was given (1 mg/ml of drinking water) p.o. from 4 weeks before irradiation to 60 weeks after irradiation.
Table 2. Hematological values in mice administered with the green tea on week 4 before irradiation (mean £ SD)
Test Unit Normal control Irradiation control Green tea
Erythrocyte M/ul 9.91x0.68 9.09£1.07 9.02+1.71
Hemoglobin g/dL 13.87£0.52 12.29+1.66 14.85+0.64
Hematocrit % 51.80+2.73 49.56+6.12 52.3+4.28
Thrombocyte K/ul 987+ 162 806+ 319 989+ 330
Leukocyte K/ul 8.02%1.37 7.81+0.55 8.18t1.45
Neutrophil K/ul 1.331£0.22 1.58£0.42 1.47+0.53
Lymphocyte K/ul 6.02+1.37 5.34+0.85 571x1.24
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Table 3. Hematological values in mice administered with the green tea on week 4 after irradiation (mean £ SD)
Test Unit Normal control Irradiation control Green tea +irradiation
Erythrocyte Ml 9.94+0.32 10.05+0.38 9.77£0.43
Hemoglobin g/dL 13.15£0.61 13.22+0.47 13.36£0.59
Hematocrit % 57.78+£3.43 58.50%2.50 58.561+3.46
Thrombocyte Krul 921£292 1052+£122 10361109
Leukocyte K/ul 6.58+1.59 4.8210.84 3.80+0.96
Neutrophil K/l 0.92£0.20 1.08£0.23 0.68+0.17
Lymphocyte K/l 5.37+£1.37 3.34+0.64 2.81£0.76
Green tea was given (1 mg/ml of dn'nking water) p.o. from 4 weeks before irradiation to the time of sample collection.
Table 4. Hematological values in mice administered with the green tea on week 12 after irradiation. (mean *+ SD)
Test Unit Normal control Irradiation control Green tea " +irradiation
Erythrocyte M/ul 9.37+0.56 9.38+£0.49 9.21+0.49
Hemoglobin g/dL 13.35£0.79 13.6610.29 13.64+0.39
Hematocrit % 52.77+3.78 52.46+3.26 51.00£2.21
Thrombocyte Ktul 10274217 1095+ 84 1255£207
Leukocyte Kral 7.89+2.93 7.031%2.38 9.53+3.97
Neutrophil K/l 1.23+£042 1.72+£1.35 1.391£0.46
Lymphocyte Knl 6.17+£2.35 4.69+1.92 7.59+3.45
Green tea was given (1 mg/ml of drinking water) p.o. from 4 weeks before irradiation to the time of sample collection.
Table 5. Hematological values in mice administered with the green tea on week 20 after irradiation (mean = SD)
Test Unit Normal control Irradiation control Green tea +irradiation
Erythrocyte M/ul 9.28+1.17 9.94£0.35 9.40+£0.47
Hemoglobin g/dL 12.60+1.66 13.36£0.80 12.96+0.45
Hematocrit % 49.35+7.39 55.06t4.64 50.4414.08
Thrombocyte K/l 12294332 784+ 134 1045+ 163*
Leukocyte K/l 6.731+2.05 6.451t2.47 6.35+1.88
Neutrophil K/ul 0.58+0.24 0.78+0.45 1.03£0.26
Lymphocyte K/ul 5.67+1.77 5.161£2.21 479+1.71

Green tea was given (1 mg/ml of drinking water) p.o. from 4 weeks before irradiation to the time of sample collection.

*p < 0.05 as compared with irradiation control group.
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Fig 1. Survival time of mice administered with the green tea
after irradiation with 3 Gy.
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Table 6. Organ weight of mice administered with the green tea on the time of death after irradiation with 3 Gy (mg/g B.W., mean £ SD)

Number Kidney Ovary
Treatment of Lung Heart Liver Pancreas Spleen Thymus Brain

mice Right  Left  Right  Left
1:33?511 50 128+155 48+19 55.1+157 4014 7.1+ 52 25112 104+29 7017 67x16 3.8+t92 2.1x22
Irf(‘)‘:}‘g‘é‘lm 48  158%117 55+15 729+348 60+24 157+157 62+99 123250 79+22 78+23 19+23 17.0£384
Green tea
. . 50 102+65 48%13 63.6£450 7316 123£10.8 42+57 114+30 79+21 72414 2.1+£32 56=%10.1
+irradiation

Green tea was given (1 mg/ml of drinking water) p.o. from 4 weeks before irradiation to 60 weeks after irradiation.

Table 7. Gross findings of mice administered with the green tea on the time of death after irradiation with 3 Gy

Number Mass in Mass or cyst of ovary Mass of
Treatment of Megalothymus Splenomegaly the 1 Hepatomegaly other
mice ¢ ung L R R&L  Total lesion
Normal 50 10 12 4 8 3 6 14 23 4
control (%) (20.0) (24.0) (8.0) (16.0) 46.0) (8.0)
Irradiation 48 18 27 14 16 9 9 7 25 8
control (%) (37.5) (56.3) (29.2) (33.3) (52.1) (16.7)
Green tea 50 11 21 13 7* 14 4 19 37* 4
+ irradiation (%) (22.0) (42.0) (26.0) (14.0) (74.0) (8.0)

Green tea was given (1 mg/ml of drinking water) p.o. from 4 weeks before irradiation to the time of death after irradiation.
*p < 0.05 as compared with irradiation control group.

Fig 2. Macroscopic findings in mice at 60 weeks after gamma irradiation with 3 Gy. A: Splenomegaly, B: Megalothymus, C:
Hepatomegaly, D: Neoplastic nodule-lung, E: Subcutaneous neoplastic mass, F: Neoplastic mass-ovary.
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Fig 3. Microscopic findings in mice at 60 weeks after gamma irradiation with 3 Gy. A: Lymphoma-spleen, B: Lymphoma-thymus,
C: Lymphoma-kidney, D: Adenoma-lung, E: Sebaceous cell adenoma and subcutis adenoma-skin, F: Fibrosarcoma-subcutis.

Table 8. Tumor development in mice administered with the green tea on the time of death after irradiation with 3 Gy

Number Hematop(?iet?c and Lung Ovary Other lesion
Treatment of lymphatic tissue :
mice No. % No. % No. % No. %
Normal control 46 10 21.74 4 8.70 0 0 4 8.70
Irradiation control 42 29 69.05 12 28.57 10 23.80 1 2.38
Green tea + irradiation 50 18* 36.00 8 16.00 0 0 4 8.00

Green tea was given {1 mg/ml of drinking water) p.o. from 4 weeks before irradiation to the time of death after irradiation.
*p < 0.01 as compared with irradiation control group.
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