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Abstract : To examine the anti-obesity effects of tea catechins in humans, a trial study us-
ing healthy male subjects (27-47 years). Comprising in equal number a low dose catechin
(LDC) group (n=11) and high dose catechin (HDC) group (n=12). The groups were adminis-
tered catechins at 118.5 mg and 483.0 mg a day for 12 weeks, respectively. At 4 and 12 weeks,
effect evaluation was made based on change in weight, body mass index (BMLI), waist cir-
cumference, body fat ratio and abdominal fat as determined by computed tomography (CT)
and triacylglycerol, total cholesterol, free fatty acid, glucose, insulin and total plasminogen acti-
vator inhibitor-1 (PAI-1) in serum. In the HDC group, at 12 weeks, weight, BMI, waist cir-
cumference, body fat ratio, abdominal fat and total cholesterol, glucose, insulin, PAI-1 in
serum were noted to have significantly decreased from values at 0 week. In the LDC group,
only weight, BMI and insulin had changed. In the HDC group, BMI had decreased significantly
in 25 <BMI subjects compared to 25> BMI subjects. In the 25 <BMI subjects, BMI decreased
significantly more in the HDC group. Tea catechins are thus shown here for the first time to
have the anti-obesity effects in humans.

J. Oleo Sci. 50, 599-605 (2001).
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Abstract

We investigated the anti-obesity effects of tea

catechins in humans. Healthy men (27-47 years old) were
given either a low dose (118.5 mg, n=11) or a high dose
(483.0 mg, n=12) of tea catechins for 12 weeks. The
effects were evaluated after 4 and 12 weeks based on
change in body weight, body mass index (BMI), waist

circumference, body fat ratio, abdominal fat measured by

computed tomography, and serum concentrations of
triglycerides, total cholesterol, free fatty acids,
glucose, insulin and total plasminogen activator

inhibitor-1 (PAI-1). At the high dose, body weight, BMI,
waist circumference, body fat ratio and abdominal fat
and serum concentrations of total cholesterol, glucose,
insulin and PAI-1 at 12 weeks were significantly lower
than at baseline. At the low dose, only body weight, BMI
and serum insulin concentration changed. At the high
dose, BMI decreased significantly in the obese subjects
(BMI>25) when compared with the subjects whose body
weight was normal (BMI<25). 1In the obese subjects, the
decrease in the BMI was significantly greater in those
who took the high dose. These findings show for the
fist time that tea catechins have anti-obesity effects

in humans.

J. Oleo Sci. 2001;50:599-605.
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1. Introduction



Catechin is a general term for flavan-3-ol and is found
in many plants as the structural unit of condensed
tannins. Tea contains particularly high levels of
catechins, which make up 14% to 18% of the dry weight of
tea-leaves. The catechins found in tea-leaves include
catechin, epicatechin, gallocatechin, epigallocatechin,
catechin gallate, epicatechin gallate, gallocatechin
gallate and epigallocatechin gallate. Tea catechins are
reported to have a variety of physiologic effects,
including antioxidant activity,! antiviral activity,?
inhibition of plaque formation,:? antiallergic effects,®
anticancer effects,® radioprotective effects,®
antihypertensive activity,’ and reduction of blood
glucose levels.® Animal studies of the effects of tea
catechins on fat metabolism have also shown that oral
ingestion of catechins decreases blood concentrations of

0

triglycerides®'® and total cholesterol,® reduces fat

11.12 and inhibits increase in

accumulation in the liver,
body fat.!? The only study of the effects of tea
catechins on fat metabolism in humans has been a study
by Matsumoto et al.!’ showing that catechins increase
blood concentrations of high-density-lipid cholesterol.
Dulloo et al. recently reported that a green tea extract
promotes energy consumption in animal tissue' and in

humans,15

suggesting that green tea extracts may have
anti-obesity effects in humans. However, no-one has
directly demonstrated that tea catechins actually reduce
obesity in humans. In a previous study, we showed that
tea catechins have anti-obesity effects 1in an animal

model of obesity, using body weight and visceral fat

weight as indicators.?'®



The aim of the present study was to investigate the
effects of long-term tea catechin intake on obesity and

body fat metabolism in humans.

2. Methods

2.1 Test substance

Tea catechins were used as the test substance. The
catechins were prepared in accordance with the method of
vayabe et al.! and taken as a 500-ml drink. The
effects were investigated at a low dose (catechin
content: 118.5 mg) and a high dose (catechin content:
483.0 mg). The catechins in each drink were analysed as
described by Saijyo et al.'® and total polyphenols were
analysed according to the method of Ikegaya et al.®®
The composition of the catechins is shown in Table 1.
The tea catechins used in the study were a mixture of
catechin, epicatechin, gallocatechin, epigallocatechin,
catechin gallate, epicatechin gallate, gallocatechin
gallate and epigallocatechin gallate. The total
polyphenol content was 180.0 mg at the low dose and
625.0 mg at the high dose. The caffeine content was
75.0 mg at the low dose and 75.5 mg at the high dose.

Table1 Catechin Compositions of Test Diets.

Low dose High dose
Catechin Catechin

Catechin 55 6.5 f
Epicatechin » 5.5 8.0 e
Gallocatechin 2.0 2.0 I
Epigallocatechin 15.5 17.0
Catechin gallate 4.5 8.0
Epicatechin gallate 1.5 72.0
Gallocatechin gallate 26.0 49.0 < 7 ‘/.
Epigallocatechin gallate 32.0 300.5 EEREC
Total catechin 118.5 48.0 -
Poliphenols 180.0 625.0
Caffeine 75.0 75.5

mg/500ml



2.2 Subjects and Methods

The study conformed with the spirit of the Declaration

of Helsinki and the stipulations of the Kao Corporation

Ethics Committee.

The subjects were 23 healthy men who were aged between
27 and 47 years old and ranged from normal weight to
obese (grade 1) Dbased on body mass index (BMI) in
accordance with the criteria of the Japanese Society for
the Study of Obesity.?° Before the test substance was
taken, ©physical measurements were taken and blood
chemistry studies were conducted. The subjects were
then assigned to two groups such that the physical
measurements and test values were virtually the same in
the two groups. One group received the low dose of
catechins and the other received the high dose. The
characteristics of the subjects in each group are shown
in Table 2. There were no significant differences

between the two groups for any of the wvariables at

baseline.
Table2 Characteristics of Subjects.
Low dose Catechin High dose Catechin
(n=11) (n=12)
Age (y) 386 + 1.7 387 % 1.5
Weight (kg) 738 £ 2.9 73.0 = 1.9
Hight (cm) 1719 * 0.9 1739 * 1.8
Body mass index (kg/m®) 25.0 + 0.9 242 £ 06
Waist circumference {cm) 878 £ 15 87.0 £ 1.1
Body fat ratio (%) 250 £ 1.5 43 % 13
Total fat area (cm®) 274.5 £18.8 256.8 +18.4
Visceral fat area (cm?) 114.6 £12.9 1069 £ 9.8
Subcutaneous fat area (cm®) 159.9 + 89 149.8 *11.4
Triacylglycerol (mg/100 ml) 135.6 +£24.3 145.5 £16.2
Total cholesterol (mg/100 ml) 217.0 £11.3 2160 £ 9.8
Free fatty acid (mEq/) 0.38t 0.05 0.51% 0.07
Glucose (mg/100 ml) 949 £ 1.2 96.5 £ 3.5
Insulin (#U/ml) 8.5 £ 14 85 % 1.2
Plasminogen activator inhibitor-1 (ng/ml) 317 £ 7.2 429 £ 9.0

Values are means+ SEM



The subjects were required to take the test substance at
each evening meal and to keep a diary showing whether or
not they had taken it. At 4 and 12 weeks after dosing

was started, blood samples were collected, physical

measurements were taken and abdominal computed
tomography (CT) was performed and the images were
analysed. The physician determined whether any of the

blood chemistry wvalues were abnormal during the study

period.

Subjects with stable eating habits were selected for the
study based on an oral questionnaire conducted
beforehand. The subjects were instructed not to change
their eating or lifestyle habits after the start of the
study, apart from taking the test substance. At
completion of the study, eating habits, health status,
alcohol intake, smoking and use of medication during the

study period were determined by oral guestionnaire.

2.3 Collection of blood samples, physical measurements

and measurement of body fat ratio

The subjects were required to refrain from consuming
alcohol the day before blood samples' were taken, to
finish their evening meal by 21:00 and to refrain from
drinking or eating anything other than water after the
evening meal until blood samples had been collected.
Blood samples were taken from a vein 1in the flexor
portion of the upper arm and the serum and plasma from
the blood samples were used for the blood chemistry
studies. Physical measurements comprised height, body
weight and waist circumference. The waist circumference

was measured at the level of the navel with the subject



standing, as specified in the Japanese Society for the

Study of Obesity criteria.?°

The body fat ratio of each subject was measured with a
body fat meter using the leg impedance method (TBF-401
Tanita Body Fat Analyser, Tanita, Tokyo) at the time the

physical measurements were taken.

2.4 Analysis of serum and plasma samples

The concentrations of triglycerides, total cholesterol,
free fatty acids, glucose, insulin and total plasminogen
activator inhibitor-1 (PAI-1) in the serum and plasma
were measured at SRL (Tokyo). Triglycerides, total
cholesterol, free fatty acids and glucose were measured
by the enzyme method, insulin was measured by
radioimmunoassay using two antibodies and total PAI-1

was measured by latex photometric immunoassay.

2.5 Abdominal CT scan

Abdominal CT scans were performed the day before or
after physical measurements (Yabuki Clinic: Shiga-gun,
Tochigi Prefecture, TCT-300 CT scanner, Toshiba Medical;
and Juntendo University Hospital: Bunkyo-ku, Tokyo,
Toshiba X-Vision CT scanner, RIAL). Navel-level CT
scans were obtained during exhalation in accordance with
the criteria of the Japanese Society for the Study of
Obesity.?® The total fat area, visceral fat area and
subcutaneous fat area of the abdomen were then
determined from the CT images using the method described

by Tokunaga et al.?



2.6 Statistical analysis

The data are reported as the mean * standard error of
the mean. The values for the two groups at baseline, at
4 weeks and at 12 weeks were compared by paired t-test.
The significance of differences between the means for
the groups was analysed by t-test. Differences were

considered significant at P<0.05.

3. Results

3.1 Test substance intake and change in the eating and

lifestyle habits of the subjects during the study period

During the study period, the test substance was taken
93.8 £ .7% of the time by the subjects overall, 94.6 *

2.6% by the low-dose group and 93.0 £ 2.4% by the high-
dose group. There was no significant difference between
the low- and high-dose groups. The results of the oral
questionnaire at the end of the study also showed that
there were no changes in eating habits, health status,
alcohol consumption, smoking or use of medication in any
of the subjects during the study period. There were no
abnormal blood chemistry wvalues in any of the subjects

during the study period.

3.2 Changes in physical measurements and body fat ratio

At the low dose, body weight changed by -0.1 kg (-0.17%)

at 4 weeks and -0.6 kg (-0.88%) at 12 weeks when

compared with baseline. At the high dose, body weight

changed by -0.5 kg (-0.72%) at 4 weeks and -1.1 kg



(-1.48%) at 12 weeks. At the low dose, only body weight
at 12 weeks was significantly lower than at baseline
(P<0.05). However, at the high dose, body weight was
significantly lower at both 4 weeks (P<0.05) and 12
weeks (P<0.01).

Table 3 Changes in Rate of Variation in Body Composition (Total).

Low dose Catechin (n=11) High dose Catechin (n=12)

0 week 4 weeks 12 weeks 0 week 4 weeks 12 weeks
Weight 100 99.831+0.3 99.12x0.4* 100 99.28+0.4> 98.52%0.5°°
Body mass index 100 99.83£0.3 99.1210.4° 100 99.28+0.4° 98.52%0.5°°
Waist circumference 100 99.82+0.3 99.32%0.4 100 98.661+0.5° 98.32t0.5°°
Body fat ratio 100 99.03+1.6 97.67+1.8 100 97.19+1.9 93.47+1.5°"
Total fat area ' 100 96.91+1.8° 96.78%53 100 94.9713.0 93.29£2.6°
Visceral fat area 100 94.50+4.4 98.73%7.1 100 95.03+5.9 91.33t4.1°

Subcutaneous fat area 100 977819 95.24x51 100 94.9912.3° 95.01x3.1

Values are means+SEM
Significantly different from the value at Oweek, "p<0.05, **p<0.01, *""p<0.801

BMI, waist circumference and body fat ratio at 4 and 12
weeks are expressed as a percentage of the baseline
value (Table 3). At both the high and low doses, the
BMI, waist circumference and body fat ratio decreased
over time when compared with baseline. All three
measurements tended to be lower in the high-dose group.
At the low dose, none of the values except the BMI were
significantly lower than at baseline. At the high dose,
however, the BMI and waist circumference at 4 weeks and
all of the wvariables at 12 weeks were significantly
lower than at baseline. Changes at 4 and 12 weeks

(compared with Dbaseline) were as follows: the BMI
changed by -0.17 £ 0.3% and -0.88 * 0.4% (P<0.05) at the
low dose and -0.72 £ 0.4% (P<0.05) and 1.48 * 0.5%
(P<0.01) at the high dose; the waist circumference
changed by -0.18 £ 0.3% and -0.68 = 0.4% at the low dose

and -1.34 * 0.5% (P<0.05) and 1.68 * 0.5

feind

(P<0.01) at
the high dose; and the body fat ratio changed by -0.97 *

1.6% and -2.33 * 1.8% at the low dose and -2.81 * 1.9%

and -6.53 £ 1.5% (P<0.001) at the high dose.



Table4 Changes in Rate of Variation in Body Composition (BMI<25, 25SBMI). -

"Low dose Catechin (n=11) High dose Catechin (n=12) -
BM1 0 week 4 weeks 12 weeks - BMI - - 0 week ‘4 weeks 12 weeks
Weight - <25 (n=5) 100 99.80%0.5 99.20% 0.5 <25 (n=5) 100 99.70£0.4 99.901£0.3
’ 258 (n=6) 100 99.90%0.3 99.10 0.6 255 (a=7) 100 ©  95.00+0.4* 97.5010.6°"*
Body mass index <25 (n=5) 100 -99.80%0.5 99.20+ 0.5 <25 (n=5) 100 99.70+04 ~ 99.90%0.3

255 (n=6) 100 9$9.90%03  99.10% 0.6 258 (a=7) 100 99.00£0.4"  97.50£0.6°**
Waist circumference <25 (n=5) 100  100.40%0.5  99.20% 04 <25(a=5) 100 98.80+0.7  98.80:0.7
25% (0=6) 100 99.30%0.4  99.40% 0.8 255 (n=T) 100 98.60£0.6°  97.90£0.4°°

Body fat ratio <25 (n=5) 100 .| 98.40%3.1  99.30% 31 <25(n=5) 100  100.00&£22  91.50t14™*
25% (n=6) 100  99.60+18  9630% 2.2 255 (n=7) 100 95.20%2.0" 94.90£1.9"

Total fat arca <25 (a=5) 100  99.00%31  91.20%112 <25(n=5) 100 97.10£33  93.50%2.5
25% (n=6) 100 95.20%2.1° 101.40% 32 253 (=7) 100 93.40£3.5  93.20%3.6

Visceral fat area <25(n=5) 100  96.70+87  96.50%155 <25(@=5) 100 99.80£7.5  98.20%13.8

255 (n=6) 100 92.70+4.5 100.60+ 4.9 253 (n=7) 100 91.60+5.3 86.50%5.1"
Subcutaneous fat area <25 (n=35) 100 99.80%1.0 87.60% 9.9 <25 (a=5) 100 94.60+0.6° 89.90%2.2°
255 (n=6) 100 96.10+3.4 101.60%t 3.5 255 (n=7) 100 95.3014.0 98.7014.3

Values are means SEM

Significantly different from the value at 0 week, *p<0.05, **p<0.01

Significantly differest from normal body weight subjects (BMI<25) at 12 weeks, #p<0.05
Significandy different from low dose catechin subjects at 12 wecks, b <0.05

Table 4 shows changes in Dbody weight, BMI, waist

circumference and body fat ratio when the subjects were
divided into a normal body weight group (n=5; BMI: >18.5

and <25) and an obese group (grade 1; n=6-7; BMI: 225
and <30) Dbased on baseline BMI as specified in the
criteria of the Japanese Society for the Study of
Obesity.?® At the low dose, there were no significant
changes in any of the variables in either the obese
group (grade 1) or the normal weight group. At the high
dose, there were no significant decreases in any of the
variables, except the body fat ratio at 12 weeks, in the
normal weight group, but all of the wvariables were
significantly lower at 4 and 12 weeks in the obese group
(grade 1) when compared with baseline. In the subjects

in the obese group (grade 1) given the high dose, the

BMI was 25.64 * 0.21 kg/m* at baseline, 25.39 + 0.25
kg/m® at 4 weeks (-1.0%, significantly different from
baseline at P<0.05) and 25.01 * 0.29 kg/m? at 12 weeks

(—2.5%, significantly different from Dbaseline at
P<0.01), 1indicating a decrease with time. In the
subjects in the normal weight group who received the

high dose, the BMI was 22.18 * 0.97 kg/m’ at baseline,

10



22.08 = 0.90 kg/m2 at 4 weeks (—0.4%, ns) and 22.16 =«

0.97 kg/mzat 12 weeks (-0.1%, ns). There was therefore
no significant decrease 1in the BMI with time in the
subjects whose body weight was normal. The BMI at 12
weeks differed significantly between the obese group and
the normal weight group given the high dose (P<0.05).
The body weight and BMI in the obese group and the body
fat ratio in the normal weight group at 12 weeks also
differed significantly between the low and high doses
(P<0.05).

3.3 Changes in amount of abdominal fat determined by CT

scan

Table 3 shows changes 1in the relative amount of
abdominal fat determined from the navel-level scans. At
the low dose, total fat area, visceral fat area and
subcutaneous fat area tended to be lower, except for
total fat area at 4 weeks, but no significant
differences were noted. At the high dose, however, all
of the variables were lower than at the low dose and the
subcutaneous fat area at 4 weeks (P<0.05) and the total
fat area and visceral fat area at 12 weeks (P<0.05) were

significantly lower than at baseline.

Table 4 shows changes in the amount of abdominal fat as
a percentage of the baseline values when the subjects
were divided into a normal body weight group (n=5; BMI:
>18.5 and <25) and an obese group (grade 1; n=6-7; BMI:
>25 and <30) based on the BMI at baseline and as
specified in the Japanese Society for the Study of
Obesity criteria.?’ At the low dose, the only

significant decrease relative to baseline was the total

11



fat area in the obese group at 4 weeks (P<0.05). At the
high dose, however, the visceral fat area in the obese
group at 12 weeks (P<0.05) and the subcutaneous fat area
in the normal body weight group at 4 and 12 weeks
(P<0.05) were significantly lower than at baseline. The
visceral fat area at 12 weeks also differed
significantly between the obese subjects given the low
dose and the obese subjects given the high dose (P<0.05

respectively) .

3.4 Changes in blood chemistry values

Table5 Changes in Rate of Variadon in Serum MetaBiolic Indexes.

Low dose Catechin (n=10) - High dose Catechin (n=12)
0 week 4 weeks 12 weeks 0 week . 4 weeks 12 weeks
Triacylglycerol 100 125.56+13.0 129.17%15.5 100 91.18% 9.9 102.84% 6.4
Total cholesterol 100 98.45+ 3.3 95.81% 33 100 96.41% 2.5 94,581 1.2°°°
Free fatty acid 100 150.96+27.0° 119.44115.8 100 113.91x13.6 130.40%21.9
Glucose 100 9545+ 2.3° 97.62x 1.9 100 96.61% 1.9° 96.82% 1.6°
Iosulin - 100 100.84% 8.6 88.51+ 6.3° 100 96,21+ 8.9 . 90.78x 7.6"

Plasminogen activator inhibitor-1 100 107.37118.6 114.75+22.4 100 83.63116.1 77.63% 9.5°

Values are means£SEM
Significantly different from the value at Oweek, *p<0.05, =**p<0.001
Significantly different from low dose catechin subjects at 12 weeks, b <0.05

Table 5 shows the blood chemistry values at 4 and 12
weeks expressed as a percentage of the baseline values.

At the high dose, glucose at 4 weeks (P<0.05) and total

cholesterol (P<0.001), glucose (P<0.05), insulin
(P<0.05) and PAI-1 (P<0.05) at 12 weeks were
significantly lower than at baseline. Total cholesterol

decreased from 216.0 £ 9.8 mg/100 ml at baseline to
203.9 * 8.9 mg/100 ml at 12 weeks; glucose decreased
from 96.5 + 3.5 mg/100 ml at baseline to 93.0 * 2.5
mg/100 ml at 12 weeks; insulin decreased from 8.5 % 1.2
uU/ml at baseline to 7.2 * 0.9 MU/ml at 12 weeks; and
PAT-1 decreased from 42.9 + 9.0 ng/ml at baseline to

29.3 £ 4.5 ng/ml at 12 weeks.



At the low dose, the free fatty acid concentration at 4
weeks was significantly higher than at baseline (P<0.05)
and the glucose concentration at 4 weeks (P<0.05) and
the insulin concentration at 12 weeks (P<0.05) were

significantly lower than at baseline. The serum

concentration of free fatty acids at 12 weeks (0.60 =%
0.1 mEg/l) was significantly higher at the high dose
than at the low dose but was within the normal range.
The data from one of the subjects in the low-dose group
were not included in the totals because this subject
consumed alcohol the day before blood samples were

taken.

4. Discussion

We investigated the anti-obesity effects of catechins in
humans, using body weight, BMI, waist circumference,
body fat ratio and the results of abdominal CT image
analysis as indicators, and also determined whether
catechins reduce blood concentrations of total
cholesterol, glucose, insulin and PAI-1. This is the
first study to investigate the anti-obesgsity effects of
catechins in humans. It has been suggested that the
anti-obesity effects of tea extracts may be due to

caffeine as well as to catechins.??72®

However, the
caffeine content of the catechins used in the present
study was virtually the same for both the high and low
doses, suggesting that the differences in efficacy were

attributable to the catechin content rather than to

caffeine.

BMI is used worldwide as a criterion for obesity?’ and

the Japanese Society for the Study of Obesity has also

13



specified criteria for obesity based on BMT . %0 The
dose-dependent decrease in BMI seen in our subjects over
time therefore shows that tea catechins have anti-
obesity effects in humans (Table 3). In the Japanese
population, a BMI of 22 is considered normal and 1is
associated with the lowest incidence of concurrent

disease. The incidence of concurrent disease increases

in obese individuals with a high BMI (225) and in
underweight individuals with a low BMI (<18.5) 2028 In
our study, catechins administered at a high dose had

significant anti-obesity effects in the subjects who
were obese (grade 1; BMI: =225 and <30) but minimal

effect in the subjects whose body weight was normal

(BMI: 218.5 and <25) (Table 4). This not only shows
that tea catechins are effective in reducing obesity but
also demonstrates that individuals of normal body weight
are at little risk of becoming underweight (BMI<18.5) as
a result of catechin consumption, another observation

suggesting that tea catechins are safe.

Obesity 1s classified into visceral fat obesity and
subcutaneous fat obesity based on body fat distribution.
Visceral fat obesity 1s a risk factor for lifestyle-
related diseases such as diabetes mellitus,
hyperlipidemia, hypertension and arteriosclerosis.? %
Our results showed that administration of tea catechins
at a high dose resulted in a significant decrease in
waist circumference, a diagnostic indicator of wvisceral
fat obesity,?® at 4 and 12 weeks and a significant
decrease in the visceral fat area at 12 weeks (Table 3).
We also saw a significant reduction in the serum

concentration of PAI-1 (Table 5), an adipocytokine

produced by adipose tissue that is strongly correlated

14



0 These results show that

with visceral fat levels.?
intake of tea catechins reduces visceral fat obesity.
This, and the fact that tea catechin intake
significantly reduced the serum concentrations of total
cholesterol, glucose and insulin at 12 weeks (Table 5),
strongly suggests that catechins would be effective for
reducing obesity and preventing lifestyle-related
diseases. However, daily catechin intake of greater
than 118.5 mg is required to reduce obesity and visceral
fat obesity in humans, since our results showed no
significant change in body weight, BMI, waist

circumference or visceral fat area in obese subjects

(grade 1; BMI: 225 and <30) who received the low dose.

Accumulation of body fat is determined by the balance
between energy intake and expenditure. Studies of the
mechanisms by which tea catechins reduce energy intake
by inhibiting fat and sugar absorption have shown that
tea catechins increase excretion of total fat and

cholesterol into the feces in rats®' and decrease sugar

absorption through inhibition of d-amylase and sucrase
in the gastrointestinal tract.?® Ikeda et al.*? showed
that tea catechins inhibit absorption of cholesterol and
triglycerides and that the reduction in cholesterol
absorption is the result of decreased solubilisation of
cholesterol in micelles. The anti-obesity effects and
reduction in blood concentrations of total cholesterol
and glucose produced by tea catechins in our study may

have been partly attributable to these mechanisms.

Many studies have confirmed that the absorption of

catechins into the body after oral intake in humans is

33-38

related to blood and urinary concentrations. Kao et

15



al.39:40 recently showed that intraperitoneal

administration of epigallocatechin gallate in rats is
followed by an increase 1in blood concentrations and
inhibits weight gain. Borchardt et al.®' also reported
that tea catechins inhibit activity of catechol-0-
methyltransferase, a catecholamine-degrading enzyme
involved in fat metabolism. Dulloo et al. showed that a
green tea extract promotes fat oxidation in animal

tissue®?

and in humans!® by increasing energy expenditure
and decreasing the respiratory gquotient and suggested
that this may be due to inhibition of catechol-0-
methyltransferase activity by tea catechins. The
results of these studies strongly suggest that the anti-
obesity effects of tea catechins may be attributable not
only to reduced energy intake as a result of inhibited
fat and sugar absorption in the gastrointestinal tract,
but also to increased energy expenditure due to

promotion of metabolism after tea catechins are absorbed

into the body.

The findings of the present study show that tea
catechins have anti-obesity effects in humans and
suggest that intake of catechins may assist in the
prevention and treatment of lifestyle-related diseases
for which obesity and wvisceral fat obesity are risk

factors.
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