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The effects of green tea consumption and/or exercise for 12weeks on body weight and select bio-
chemical markers in plasma were evaluated in obese adolescents with a fat ratio of greater than 25%.
The subjects were randomly divided into a control group (n=9), green tea consumption group (n=9),
exercise group (n=9) and green tea consumption with exercise group (n=9). Subjects in both green tea
consumption group and green tea consumption with exercise group were given more than five cups
of green tea extract in hot water (90C) daily, equivalent to 1.5-1.7 g dry green tea, for 12 weeks.
Subjects in both the exercise group and green tea consumption with exercise group participated in
a training program (HRmax 60-70%, 60 min/day) for 12 weeks. Control subjects were only given wa-
ter equal to the quantity of green tea being given to the subjects of green tea consumption. No sig-
nificant changes body weights were seen in any of these treatments, but the waist to hip ratio was
reduced with treatments of both green tea and exercise. The control group showed no significant
changes in TNF-o, IL-6 and leptin levels. Green tea consumption reduced leptin (p<0.05), TNF-0, and
leptin levels. Exercise lowered TNF-o (2<0.05), IL-6 (p<0.01), and leptin (p<0.05) concentrations.
Meanwhile, a combination of green tea consumption and exercise lowered TNF-o, IL-6 (7<0.05) and
leptin (p<0.05) levels. These results indicate that green tea consumption and exercise both had a pos-
itive effect on the reduction of inflammatory cytokines, TNF-a, IL-6 and leptin, in obese adolescents,
but no synergistic effect on the reduction of these cytokines.
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Table 1. Effect of green tea and exercise treatments on the body
weight of subjects for 12 weeks

Body weight (kg/person)

Treatment” Prior to Post P:_‘tl;z?
treatment treatment

Control 713710237 70701041  1.05

Green Tea 74281242 73911209 0.57

Exercise 74.59+5.84 72.61£5.89 1.73

Green Tea & Exercise  74.32+5.48 74.07+6.37 017

UGreen tea extract (1.5-1.7 g dry weight/120 ml tap water, 907)
was daily given to a subject for 12 weeks. Strength and dura-
tion of exercise were shown in Materials and Methods.

’Mean+SD of 9 individuals.

23 ATHp0.05). et Abd B
AA3ke] A7k ANCOVA B3} Aol

AWES FHdo R

Table 3. Effect of green tea and exercise treatments on waist/hip
ratio of subjects for 12 weeks

waist/hip ratio

1) - Paired
Treatment Prior to Post t-test
treatment treatment
Control 0.86+0.067  0.86+0.07  -0.26
Green Tea 0.90£0.05 0.89+0.04 0.98
Exercise 0.87+0.04 0.86+0.04 0.25
Green Tea & Exercise  0.94+0.05 0.92+0.06 234"

Green tea extract (1.5-1.7 g dry weight/120 ml tap water, 90°C)
was daily given to a subject for 12 weeks. Strength and dura-
tion of exercise were shown in Materials and Methods.

IMean+SD of 9 individuals.

"p<0.05.

Table 4. Change in TNF-a concentration in bloods from subjects
treated with green tea extract and exercise for 12
weeks of treatments

TNF-a (pg/dl)

1) - Paired
Group Prior to Post t-test
treatment treatment
Control 8512967 565374 217
Green Tea 3.42+1.18 2.68+1.31 2.07
Exercise 4.77+1.95 3.05+1.58 243
Green Tea & Exercise  5.53+1.73 4.62+3.02 1.06

Green tea extract (1.5-1.7 g dry weight/120 ml tap water, 90C)
was daily given to a subject for 12 weeks. Strength and dura-
tion of exercise were shown in Materials and Methods.

IMean+SD of 9 individuals.

"p<0.05.

Table 2. ANCOVA for biomarkers in bloods from subjects treated with green tea extract and exercise for 12 weeks

Parameter Source ss" dr ms? F p’

Body weight Contrast 16.56 3 5.52 0.56 0.65
Error 305.87 31 9.87

Waist/hip ratio Contrast 0.02 3 0.01 2.77 0.06
Error 111.91 31 3.61
Contrast 6.80 3 227 0.38 0.77

INF-a Error 186.77 31 6.03

L6 Contrast 1.23 3 041 0.11 0.96
Error 118.75 31 3.83

Leptin Contrast 4.45 3 148 0.22 0.88
Error 212.54 31 6.86

TG Contrast 43991.56 3 14663.85 444 0.01
Error 102442.90 31 3304.61
Contrast 325.37 3 108.46 241 0.09

HDL-C Error 1394.74 31 44.99

1
Sum of square.

Degree of freedom.
Mean square

F value.

P value.

RIS
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Table 5. Change in IL-6 concentration in bloods from subjects
treated with green tea extract and exercise for 12 weeks
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Table 7. Change in TG concentration in bloods from subjects
treated with green tea extract and exercise for 12 weeks

IL-6 (pg/dl)

1) - Paired
Group Prior to Post t-test
treatment treatment
Control 3934517 3.09+3.97 0.50
Green Tea 0.97+0.56 0.66+0.56 1.68
Exercise 2.01+0.64 0761065  4.02"
Green Tea & Exercise  2.14%3.43 0.74+0.81 244

TG (mg/dl) Paired

Group" Prior to Post t-test
treatment treatment

Control 70.56+13.13% 103.89+76.48%) -1.47

Green Tea 108.44+62.62 187.56+95.01° -4.15"

Exercise 792244427  94.00+4759"  -1.29

Green Tea & Exercise 131.33+96.20 112.33+96.98" 0.93

Green tea extract (1.5-1.7 g dry weight/120 ml tap water, 90C)
was daily given to a subject for 12 weeks. Strength and dura-
tion of exercise were shown in Materials and Methods.

“MeantSD of 9 individuals.

"p<0.05, and " p<0.01.

Table 6. Change in leptin concentration in bloods from subjects
treated with green tea extract and exercise for 12 weeks

Leptin (pg/dl)

UGreen tea extract (1.5-1.7 g dry weight/120 ml tap water, 90T)
was daily given to a subject for 12 weeks. Strength and dura-
tion of exercise were shown in Materials and Methods.

“Mean+SD of 9 individuals.

IDifferent superscripts in the same column differ significantly
at 5% level by Bonferroni test.

" pR0.01.

Table 8. Change of HDL-C concentration in bloods from subjects
treated with green tea extract and exercise for 12 weeks

1) . Paired
Group Prior to Post t-tost
treatment treatment
Control 6.26+6.417  510+3.48 091
Green Tea 11.58+7.21 6.43+3.00 250
Exercise 6.96+3.67 4.53+4.08 321
Green Tea & Exercise  13.41+8.26 7.65+£3.90 297

HDL-C (mg/dl)

Green tea extract (1.5-1.7 g dry weight/120 ml tap water, 90°C)
was daily given to a subject for 12 weeks. Strength and dura-
tion of exercise were shown in Materials and Methods.

’Mean+SD of 9 individuals.

"p<0.05.

1) - Paired
Group Prior to Post -t
-test
treatment treatment
Control 475045807  46.26+829  0.70
Green Tea 46.83+6.91 47.31+6.53 -0.23
Exercise 55.49+7.46 56.52+8.10 -0.29
Green Tea & Exercise 48.92+5.76 44.34+6.22 234

UGreen tea extract (1.5-1.7 g dry weight/120 ml tap water, 90C)
was daily given to a subject for 12 weeks. Strength and dura-
tion of exercise were shown in Materials and Methods.

’Mean+SD of 9 individuals.

"p<0.05.
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