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7  [Abstract
Green tea polyphenols, especially the catechin, (-)—epigallocatechin
gallate (EGCG), have been proposed as a cancer chemopreventative
based on a variety of laboratory studies. For clear assessment of
the possible physiological effects of green tea consumption, we
injected pure green tea catechins ip into rats and studied their
acute effects on endocrine systems. We found that EGCG, but not
related catechins, significantly reduced food intake; body weight;
blood levels of testosterone, estradiol, leptin, insulin,
insulin-like growth factor I, LH, glucose, cholesterol, and
triglyceride; as well as growth of the prostate, uterus, and ovary.
Similar effects were observed in lean and obese male Zucker rats
suggesting that the effect of EGCG was independent of an intact
leptin receptor. EGCG may interact specifically with a component of
a leptin-independent appetite control pathway.:----- ] (980HELW
175 WLEER LM S5 1T)
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4 [Materials and Methods
Animals
Adult Sprague Dawley (Harlan Sprague Dawley, Inc., Indianapolis, IN)
rats (male BW, 170-190g; female BW, 125-145 g) and lean and obese
Zucker (15) (Charles River Laboratories, Inc., Wilmington, MA) rats
(lean male BW, 240-260 g:; obese male BW, 420-440 g) were given free
access to a standard rat chow diet and water unless indicated. |
(98O0EATH1 674V 221T)
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™ Tln vivo treatment
EGCG and other catechins (98% pure) were isolated from green tea
(Camellia sinensis) in our laboratory as described previously (6).
Catechins were dissolved in water for oral administration and in
sterile PBS for ip injection. Rats in control groups received
vehicle only. Testosterone propionate (TP) and
Sa-dihydrotestosterone propionate (DHTP) were dissolved in sesame
oil, and 4 mg in 0.5 ml sesame oil (16 mg/kg BW) were injected sc
daily when indicated.
Food-restricted, male Sprague Dawley rats were given 12 g rat chow
daily, which was about 50% of the amount consumed daily by each
control rat. The body weight and the amount of food and water
consumed were monitored daily. Food consumption was monitored in
rats caged in groups of three to five animals by weighing food
pellets every 24 h. On the final day, rats were anesthetized with
methoxyflurane, and blood was collected by heart puncture. Sera were
col lected after centrifugation (10,000 x g for 20 min at 4C) for
biochemical analysis.] (9 8 OEAT#H 174U L 161T)
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T [Results
Body weight

Intraperitoneal injection of EGCG, but not other structurally
related green tea catechins, such as EC, EGC, and ECG (Fig. 1),
caused acute body weight loss in Sprague Dawley male (Figs. 2A and
3A) and female (Fig. 4A) rats within 2-7 days of treatment. In male
Sprague Dawley rats, the effect of EGCG on body weight was dose
dependent (Fig. 2). Doses of 5 or 10 mg EGCG (26 and 53 mg/kg BW)
injected daily were not effective or were less effective in reducing
the body weight than 15 mg (~85 mg/kg BW). Male Sprague Dawley rats
injected daily ip with 26 and 53 mg EGCG/kg BW gained body weight by
17-24% relative to their initial body weight, but lost 5-9% relative
to the control animals after 7 days of treatment (Fig. 2A). Male
Sprague Dawley rats daily injected ip with 85 mg EGCG/kg BW lost
15-21% of their body weight relative to their initial weight and
30-41% relative to the control weight after 7 days of treatment
(Figs. 2A and 3A and Table 1). Control rats continued growth and
increased their body weight by 25-34% relative to their initial
weight (Figs. 2A, 3A, and 4A and Table 1). Female Sprague Dawley
rats injected daily ip with 12.5 mg EGCG (~92 mg/kg BW) lost 10% of
their body weight relative to their initial weight and 29% relative
to the control weight after 7 days of treatment (Fig. 4A).
Therefore, an EGCG dose of 70-92 mg/kg BW was used in most
experiments. ] (98 1EHATHW774HLVL 3 21T)
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Z  [Sex hormones, leptin, IGF-I, insulin, LH, and GH
Rats treated with EGCG had significant changes in various endocrine
parameters. ------ In both male and female Sprague Dawley rats, 7 days
of EGCG treatment caused significant reduction in blood levels of
leptin, IGF-I, and insulin (Fig. 5, A-D, and Table 1).
Dose-dependent effects of EGCG in male Sprague Dawley rats were also
observed on levels of serum testosterone, leptin, IGF-I, and insulin
(Fig. 5A). | (98 3EHAM3I%LIL154T)
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$#  TEffect of EGCG on food intake
We found that EGCG-treated Sprague Dawley male (Fig. 7, A and B) and
female (Fig. 7C) rats consumed about 50-60% less food than control
rats. Similar effects of EGCG on food intake were observed with
obese male Zucker rats (Fig. 7D). Therefore, body weight loss was
due to reduced intake of food. ------ These effects of EGCG,
administered ip, were diminished or absent when EGCG was
administered orally (Table 3).1 (98 3EAWMTHAD4L4{THZLINLO 84
HA#E81T)
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* [The effects of EGCG on body weight loss, hormone level
changes, and food intake depend on the route of administration. The
effects of EGCG were not observed or were less when the same amount
of EGCG was given to rats orally for 7 days. This may be due to
inefficient absorption of EGCG (13, 18, 19) and suggests that the
effects of EGCG administered ip were not caused by interaction of
EGCG with food or by EGCG action inside the gastrointestinal
%?%§(984EEﬁT#68EhLXﬁ)
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9 [The effect of EGCG, but not those of other related
catechins, on food intake is interesting. A 50% decrease in food
intake was seen by the second day of treatment with 80 mg EGCG/kg
BW. The EGCG effect on food intake was not dependent on an intact
leptin receptor, as the leptin receptor-defective obese Zucker rats
also responded to EGCG. EGCG may interact specifically with a
component of a leptin receptor—independent appetite control pathway
and reduce food intake. As food intake is regulated by a variety of
peripheral factors and by central neuroendocrine systems (23, 24),
we measured plasma levels of peptides, such as ACTH, neuropeptide Y,
CRF, urocortin, and galanin, in male Sprague Dawley rats after they
were treated with 83 mg EGCG/kg BW for 2 days. EGCG did not change
plasma levels of these neuropeptides (our unpublished observations).
Whether hypothalamic neuropeptide gene expression is altered by EGCG
is being investigated. Various hormones, including cholecystokinin,
glucagon—-1|ike polypeptide-1, glucagon, substance P, somatostatin,
and bombesin, have been reported to inhibit food intake (23, 24).



Further study is required to determine whether any of these
components is responsible for the effect of EGCG on food intake. |
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4 [Male Sprague Dawley rats were given 15 mg EGCG/rat (orally,
81 mg/kg BW; ip, 85 mg/kg BW) daily for 7 days either orally or
in%ected intraperitoneally.] (9 8 5EHZX 3 FTEp#4174LvL 217)
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