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Biochemical Siudies on Colon Tumor Non-Promoting Effect of

Green Tea Extract in Chemical Carcinogen-Treated Rats

Park, Hyun-Suh® - Shin, Ki-Jung
Department of Food and Nuirition, Kyung Hee University, Seoul 130-701, Korea

ABSTRACT

This study was designed to observe the effect of green tea on colon tumor incidence and biomarkers of colon carcinogenesis in 1,
2-dimethylhydrazine-treated rats. Male Sprague Dawley rats, at 7 weeks of age, were divided inlo two groups . control and green
tea{GT) groups. Control rats had distilled water as drinking water, but GT group received green tea extracts(2.5%, w/v water) as

drinking water throughout the experiment period. All rats were fed the experimental diet containing 15% fat by weight for 20 weeks

b

and were i.m. injected with DMH for 6 weeks 1o give total dose of 180mg/kg body weight. Tumor incidence was reduced in GT
group{39%) compared with control group(56%). Green tea significantly reduced cell proliferation (total cells per crypt, crypt length
and proliferative zone} in colonic mucosa and also significantly reduced the levels of preformed prostaglandin Eo(PGE,) and
thrombexane B{TXB.) in colonic mucosa, but the fatty acid prafile of total lipid in colonic mucosa was not significantly influenced
by green tea. However, the relative percent of C20 1 4 and the levels of preformed PGE. and TXB, were significantly higher in
tumer tissue compared with normal surrounding mucosa, Green tea increased the fecal excretion of total bile acid but not
secondary bile acid which is known as one of promoters for colon cancer. These results suggest that green tea could have preventive
effect against colon cancer when consumed daily by influencing on antioxidant effect and the mefabelism of arachidonic acid.

(Korean J Nutrition 33(6) * 632~ 638, 2000
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Table 1. Composition of expenmeniz) diet

Ingredients g/100g diet
Corn starch 53.5
Casein 220
L-methionine 0.3
Cellulose’ 4.0
Fat or Ol

Beel lallow 154

Com oil 1.5
Mineral mix® 40
Vitamin mix® 1.0
Choline bitartrate 0.2

'Powdered cellulose PC-200(Pfizer Ca)

*AIN 76 Mineral mixture: pkg of mix' Calcium phosphate, dibasic
500: Sodium chloride 74: Potassium cilrale, menohydrate 220 Po-
tassium sulfate 52. Magnesium oxide 24. Mangancus carbonate
(43— 48% Mn) 3.5. Feric citrale(16 - 17% Fe) 6. Zinc carbonate
(70% Zn0) 1.6: Cupnc carbonate{53 - 55% Cu) 0.3: Polassium
todate 0.01: Sedium selenite 0,01, Chiomium potassium sulfale (.55
Sucrose, finely powdered 118.03

*AIN 76 Vitamin Mixture: kg of mix  Thiamin hydrochloride 0.6:
Riboflavin 0.6: Pyridoxine hydrochloride 0.7: Micotinic acid 3.0:
D-calcium pantothenate 1.6, Folic acid 0.2. D-biotin ¢.02: Cyano-
cobalamine 0.001. Cholecalcifercli400,0001U/) 0.25: Managuinone
0.005. Ascorbic acid 0.2. Sucrose, finely powdered 392.324
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Tahle 2. Ffiect of green tea extract on colon tumor ncidence in
DiMH-treated rats
Rats Tumor Tolal  Avg tumors
Groups
with tumors incidence(®)  tumors per rat
Caontrol{18) 10 56 22 1.2
Green 1ea(l8) 7 39 ) 0.4

Tumor incidence was abserved at the end of 20 weseks of experi-
mental period ()2 number of rats

bile acid® 89 total bile acide) &3
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Table 3. Effect of green tea extract on tumor size and distnbution of tumors in Jarge intesline of DiviH-treated rats

Tumor size{dia, mm)

Number of tumors in tumor-bearing rats

Site of tumars in large intestine

Groups

1-3 4-6 7-9 1 2 3 4 3 Praxjmal Distal
Control 11 7 4 5 2 1 - 2 3 17
Creen tea 4 3 1 A 1 - - - 1 7
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Table 4. Effect of green tea extract on cell kinetic indices in calonic mucasa of DMH-treated rats
Groups Circumference Crypt length Total cells per erypl  Labeling index Proliferative zone LIPZ
Mo. o cells No. of cells No. of calls Yo % %
Control 26.30 + 0.71 4053 = 1.13 1270.317 = 82.11 433 + Q.36 3169 £ 3.29 16.80 + 2.25
Green tea 26,51 + 0.96 3590 = C.6O* 951 24 = 33.42* 3.62 + 0.70 2036 + 3.87* 2272 + 354
P-value < 0.0902 < 0.0258 < 00153 < 0.0910 <2 0.0331 < 0.1487

Mean+SE. n =5 # Significantly reduced at p < 0.03.
Total cells per crypt = crypt length X circumierence

Grypl length = total # of cells in each crypt.
Labeling index = (total # of labeled cells / crypt length) < 100

Proliferative zane = {position of highest labeled cell / crypt lengthi = 100
LIPZ = labeling incdex in proliferative zone = (total # of labeled cells / posinon of highest labeled celly» 100

Table 5. Effect of green tea extract on the distribution of labeled
cells in colan crypts of DMH-treated rats

l.abeling index in each quarter

Groups o) Qs o} 0,
o % %o %

Contro] 773 £ 1201021 £ 147 112 £ 074 0.21 £ 013

Green tea 8.84 £ 2.29 494 = 1.64* 0.25 = 0.25 000

Labeling index in each quarter of crypt was ohserved at 20 weeks
Means £ SF, n = 5. *Significantly reduced at p < 0 05

2

Table 6. Effect of green tea extract on ewcosanoid level in calonic
mucosa and lung tissue of DMM-treated rats

Colonic mucosa Lung hssue
TXB, PGE. TXB, PGE.
ng/mg tissue ng/mg tissue
Contrel 1.71 £ 0,09 313 +£0.19 541 £ 013 242 + 0.12
g;ee" 100 + 0.05% 137 + 0.23* 3.39 = 0.38* 1.74 — 0.12¢

Mucosal layers of 3 rats were ponled and treated with indomethacin
solution before eicosanoid assay. Mean + 5E, n = 6 pooled samples
* Significantly recuced at p < 0.0001
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Table 7, Comparison of arachidonic acid and eicosanoid levels
hetween normal mucosa and tumar tissue in DMH-treated rats

Arzzmﬂz’}"c TXByng/mg)  PGEsing/mg)
Coniralip) 514 4+ 295 171 £Q0.09 313 £ 319
Green tea(h) 4.18 + 053 1.00 &+ 0.05*% 1.37 £ 0.23*
Normal mucosa(12) 548 + 0.34 144 £ 010 248 £ 0.17
Tumaor(6) 20.24 + 143 308 £ 0617 757 + 1.12°
Mean + SE( ) : number of pooled sample

Mucosal layers of 3 rats were pooled and treated with indometha-
cin solution before eicosanoid assay

*, Significantly reduced at p < 0.00QT by green tea extract

§ Significantly increased at p <C 0.0001 in tumor tissue
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Table 8. Effect of green tea extract on fecal excrelion of bile acid in DMH-treated rats

Groups Dry feces Cholic acid Chenodec»lcy_ DEOXYFhOIIC Lithochalic acid Hyodemfychollc Total bile acids
-cholic acid acid acid
gfday pg/day pg/day vg/day pg/day pgfday mg/day
Control 236 £ 057 1839 + 406 862 + 178 6443 + 740 1237 22223 7472 21208 179 £ 0.22
Green tea 2,34 + 005 1859 £ 29.0 826 £ 11.7 776.5 £ 110.3 186.6 = 38.6 12551 — 1358 2.49 4+ 0.22~
Mean=+5E. n = 9 poaled samples(Dry feces of twa rats was pooled) *: Significant at p < 0.05
O Contral B GT
60 1600 27 40 - 25 - 4 [
1400 - a1 - I 35 - | 3.5 -
59 - ] )L
: 1200+ * A0 30 - 3
' *
AT 1000 i 7 25 - - - . z2sf
&) = = 38 - - z =
= 30 BBDO- 837_ * el réb oEczﬁ .
* eoor * T 15F 1T w15 F
20 36 c c
400 - 15 b 10 - 05t -
10 200 14 51 0.5
o 13 | a ) 0 ;
tumor total ceils per crypt length prahferative TXB. PGE.
incidence crypt zone

Fig. 1.

Effect of preen tea extracl an colen carcinogenesis in DMH-treated rats +  Sigmificantly different at p < 0.05
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