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Effects of Green Tea Powder Supplementation on Blood Glucose and Lipid
Concentrations in Rats with Streptozotocin-induced Diabetes

Mi-Ja Choi' and Sun-Hwa Kim
Dept. of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

Abstract

The study examined the effects of dietary green tea powder supplementation on blood glucose, and plasma and liver
lipid concentrations in diabetic rats. Twenty-five male Sprague-Dawley rats (body weight 2005 g) were divided into two
groups (diabetic and non-diabetic), which were each randomly divided into two subgroups that were fed a control and
1% green tea powder-supplemented diet. Serum and liver lipid concentrations were measured by established techniques.
Low density lipoprotein-cholesterol (LDL-C) was calculated from an established equation. Body weight gain and feed
efficiency ratio were lower in diabetic rats than in non-diabetic rats regardless of diet. There were no differences in weight
gain in diabetic and non-diabetic rats consuming the control and green tea powder-supplemented diets. The levels of
fasting plasma glucose, serum total cholesterol, triglyceride, LDL-C and atherogenic index of diabetic rats were significantly
higher than that of non-diabetic rats. Conversely, the levels of high density lipoprotein-cholesterol (HDL-C) of diabetic
rats was significantly lower than that of non-diabetic rats. Fasting plasma glucose, serum total cholesterol, triglyceride,
LDL-C and atherogenic index were significantly lower in diabetic rats fed the green tea powder diet than in rats fed the
control diet, and HDL-C was significantly higher in rats fed the green tea powder diet than in rats fed the control diet.
The content of liver total cholesterol and triglyceride of diabetic rats were significantly higher than that of non-diabetic
rats. Liver total cholesterol and triglyceride were significantly lower in diabetic rats fed green tea powder-supplemented
diet than in rats fed the control diet. It is concluded that green tea powder supplementation positively influences blood
glucose and lipid metabolism in diabetic rats. The present study, although not directly applicable to humans, may have
some implications for individuals who habitually consume green tea powder.
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Table 1. Compeosition of experimental diets (g/ kg diet)

Ingredients Control Green tea powder
Casein” 200 200
Corn starch 5295 519.5
Sucrose 100 100
Soybean oil 70 70
-Cellulose” 50 50
Min-mixture” 35 35
Vit-mixture® 10 10
L-cysteines) 3 3
Choline” 2.5 2.5
Tert-butylhydroquinone” 0.014 0.014
Green tea powder” - 10

"' Casein, Maeil Dairy Industry Co. Ltd. 480 Gagok-Ri, Jinwi-
Myun, Pyungtaek-City, Kyunggi-Do.

? ¢-Cellulose, supplied by SIGMA Chemical Company.

» Mineral-Mix, AIN-93G-MX, Teklad Test Diets, Medison, Wis-
consin, USA.

K Vitamine-Mix, AIN-93-VX, Teklad Test Diets, Medison, Wis-
consin, USA.

% L-Cysteine, Sigma Chemical Co., ST. Louis, MO, USA.

® Choline bitartate, Sigma Chemical Co., ST. Louis, MO, USA.

7 Tert-bultyl Hydroquione, Sigma-Aldrich Inc., St. Louis, MO. USA.

® Green tea powder. Dongsuh, Co. Ltd. 546 Dohoa-Dong, Ma-Fo,
Seoul. .
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Table 2. The effect of green tea powder on body weight and weight gain in rats
Non-diabetic rats Diabetic rats
Group
Control Green tea Control Green tea
Initial weight(g) 220.3+ 3.072 222.5+ 3.1° 227.3443° 2222+ 6.0°
Final weight(g) 411.4£12.2° 408.2429.7* 237.0+4.7° 243.6+15.1°
Weight gain(g) 191.0+13.0° 189.2423 3 14.4+8.2° 21.5+£13.5°
" Mean+S.D.
? Values with different superscripts within the row are significantly different at p<0.05 by Duncan's multiple range test.
v} =% HDL-cholesterol %%, LDL-cholesterol 5%, =73 Qul ¥ 22y A8 E w5 A vgdaaE G

3}x| S (athrogenic index)ell P]X)= G 8-E Table 59 YR A tzte] ZH2} 96.5 mg/dLS} 105.7 mg/dL, SAtto| 247}
88.8 mg/dL9} 882 mg/dLE =27F 7} o] AF Al EF

Table 3. The effect of green tea powder on food intake Z FY2HE 7 fHeR Witk

and food efficiency ratio (FER) in rats 3 2424 5o A4S v WyolX 7]
 =2) 1 J0] o3EEEe m|x olol- o
Non-diabetic rats Diabetic rats HAE SRR el fH9l S PIAA wgkont
Group

Control  Green tea Control ~ Green tea

o wgte] fejH o Wektt
Food intake(g) 20.9+0.3%? 21.3+1.6° 285+02° 28.6+0.6°

FhT YoM ZHapio] 64.1 mg/dLE &7 76.3 mg/dL

32 HDL-cholesterol FE+ H|GL oA tjzo

FER” 030£0.02°  0.29+0.03° 0.02+0.01° 0.02+0.01" Hlale] E=ajqto] o7k B A Hort FoFQl Aol
Y MeantS.D 7t 93, B WeldE s3] 165 mg/dLE 2T
? Values with different superscripts within the row are signifi- 9] 143 mg/dLell Wt FefHoE F7 tetsith. €%

cantly different at p<0.05 by Duncan's multiple range test. LDL-cholesterol 5% thzaol H|Ste] FZajgto] vkt
% FER(food efficiency ratio)= weight gain(g) / food intake(g). (65.9 mg/ dLS} 74.3 mg/dL)Z} FT(84.3 mg/dLS} 66.9

Table 4. The effect of green tea powder on plasma glucose concentrations in diabetic rats

Non-diabetic rats Diabetic rats
Group
Control Green tea Control Green tea
Blood glucose(mg/dL) 129.0+£12.07 93.2+14.5° 345.0£19.9° 286.7+25.5°
Y MeantS.D.

? Values with different superscripts within the row are significantly different at p<0.05 by Duncan's multiple range test.

Table 5. The effect of green tea powder on serum lipid concentrations and athrogenic index in diabetic rats

Non-diabetic rats Diabetic rats
Group .

Control Green tea Control Green tea
Total cholesterol(mg/dL) 96.5+2.3% 88.88+1.1° 105.7+5.1° 88.242.2°
Triglyceride(mg/dL) 68.122.2° 64.8+3.1° 76.3+3.9° 64.124.6°
HDL-cholesterol(mg/dL) 17.4£13% 18.5+1.0° 14.3+1.4° 16.5£0.6°
LDL-cholesterol(mg/dL) 743+1.9° 65.9+1.1° 84.3+5.8" 66.9+1.6°
Atherogenic index 4.6+0.4° 3.8+0.2° 6.5£0.9° 4340.1°

" Mean+S.D.
? Values with different superscripts within the row are significantly different at p<0.05 by Duncan's multiple range test.
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2002), 3HAF3E 2 8(Frei & Higdon 2003), E2(Venables MC
et al 2008)°1 v} @ A2 74 715 (Hooper L e al 2008)
2ol 4¥A Yo s3E F2 4808 A 54
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b B A3 =31 3 gl 100 mee] 7|10l 3
o} Stk B 3l(Peterson e al 2005 TAR dto] A%
B STZ-% % B d A% 100 ¢ 3 <F 63~8.3 mge] 7}E)
7o) FE 1% HA7HE Aol A st 1 AdE
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o2 yol Mg 97 A3 Goodman & Shihabi 1990, Cameron-
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g A7 o] ZAaHYThe 239 Janle e al(2005)9]
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39} LAt Bl v Bl viste] 85 & Z
2B &% LDL-cholesterol %7} k], o]AL STZ-#
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+8o] 3AY 2L a2 E Ho] Al EF A rlA=

Table 6. The effect of green tea powder on liver lipid concentrations in diabetic rats

Non-diabetic rats

Diabetic rats

Group
Control QGreen tea Control QGreen tea
Total cholesterol(m, 37.3+1.30% 345425 48.542.2° 36.7£1.2°
g
Triglyceride(mg/g) 23.6+1.9° 223+1.7° 35.142.2° 23.842.3°
Y MeantS.D.

? Values with different superscripts within the row are significantly different at p<0.05 by Duncan's multiple range test.
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