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Abstract
The inhibitory effects of a black tea extract on fatty acid synthase were measured through inhibition kinetics. The Keemun
black tea extract showed more potent inhibitory activity on fatty acid synthase than green tea extract. Additionally, the
inhibitory ability of the black tea extract depended on the extracting solvent and the conditions used. Only 10–23% of
the inhibitory activity from the black tea was extracted by the general method of boiling with water. The results suggested that
the main fatty acid synthase inhibitors in black tea might be theaflavins. Which were more potent than epigallocatechin gallate
or C75. The reaction site on the fatty acid synthase and the inhibition kinetics for the extract were different from those of
epigallocatechin gallate or C75. In addition, Keemun black tea extract significantly reduced food intake, body weight and
blood triglyceride of diet-induced obesity SD rats via oral administration.
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Introduction

As reported by the World Health Organization in

1998, about 250 million adults around the world are

obese, and at least 500 million adults are overweight

[1]. Obesity is associated with many diseases such as

the type II diabetes [2], cardiovascular disease [3] and

certain kinds of cancer [4]. Therefore, medical

treatment of obesity may become necessary when

prevention is not possible.

Fatty acid synthase (acyl-CoA: malonyl-CoA

C-acyltransferase (decarboxylating, oxoacyl- and

enoyl-reducing and thioester-hydrolyzing), EC

2.3.1.85, ab. FAS) catalyzes the de novo synthesis of

fatty acids from acetyl-CoA and malonyl-CoA in the

presence of the reducing substrate NADPH [5]. It was

reported that FAS may play a role in the control of

feeding behavior, and that the treatment of mice with

the synthetic FAS inhibitor C75 can result in reduced

appetite and dramatic weight loss. The accumulation

of the substrate malonyl CoA through the inhibition of

FAS appears to inhibit the expression of neuropeptide

Y that promotes ingestion [6,7]. Therefore, FAS is a

potential therapeutic target for obesity.

Tea (Camellia sinensis) is one of the most prevalent

beverages in the world. Generally, bioactive com-

ponents in black tea are different from those in green

tea due to the different manufacturing methods. In the

manufacturing process of black tea, a large proportion

of monomeric flavan-3-ols such as catechins undergo

oxidative polymerization in the presence of poly-

phenol oxidase leading to the formation of theaflavins,

thearubigins, and other oligomers during a process

commonly known as “fermentation”. These chemicals

are responsible for the taste and the dark brown color

of black tea. The theaflavins (TFs) are a mixture of

theaflavin, theaflavin-3-gallate, theaflavin-30-gallate,

and theaflavin-3,30- digallate, with structures shown in

Figure 1 [8].

It has been reported that green tea can reduce body

weight [9,10]. As shown in our previous work [11],

green tea and some catechin such as epigallocatechin

gallate (EGCG) and epicatechin gallate (ECG) from

green tea were inhibitors of FAS [12,13].

ISSN 1475-6366 print/ISSN 1475-6374 online q 2005 Taylor & Francis

DOI: 10.1080/14756360500148841

Correspondence: W.-X. Tian, Department of Biology, Graduate School of Chinese Academy of Sciences, P.O.Box 3908, Beijing 100049,
People’s Republic of China. Tel: 86 10 88256346. Fax: 86 10 88256353. E-mail: tianweixi@gscas.ac.cn

Journal of Enzyme Inhibition and Medicinal Chemistry, August 2005; 20(4): 349–356

Jo
ur

na
l o

f 
E

nz
ym

e 
In

hi
bi

tio
n 

an
d 

M
ed

ic
in

al
 C

he
m

is
tr

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
M

al
m

o 
H

og
sk

ol
a 

on
 1

2/
24

/1
1

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



Here for the first time we report that a Chinese

black tea contains FAS inhibitors and theaflavins may

exert the main inhibitory effect. Moreover, our work

shows that the black tea extract (BTE) can reduce

body weight, food intake and triglyceride (TG) blood

content of rats through oral intubations.

Materials and methods

The preparation, storage and use of chicken liver FAS

was performed as described previously [14]. The final

purified enzyme was homogeneous on polyacrylamide

gel electrophoresis in the presence and absence of

SDS. Acetyl-CoA, malonyl-CoA, NADPH and thea-

flavins (purity . 80%) were purchased from Sigma.

Keemun black tea and green teas were purchased from

Zhang yi yuan tea shop at Qianmen, Beijing, which is

one of the most famous, highly reputed tea shops in

China. All other reagents were local products of

analytical grade.

The enzyme and reagents concentrations were

determined by absorption measurements using the

extinction coefficients according to the method

previously described [14].

The black tea leaf was extracted as follows. Crushed

black tea leaf (1 g) was put in 20 ml solvent and stirred

for 2 h at room temperature to get the BTE; the dry

weight was 221 ^ 8.8 mg after volatilizing solvent and

drying at 1208C for 2 h.

Activities of FAS for the overall reaction (OA),

ketoacyl reduction (KR) and enoyl reduction (ER)

were determined with an Amersham Pharmacia

Ultrospec 4300 pro UV–Vis Spectrometer at 378C

by following the decrease in NADPH at 340 nm. The

assay solution used for these reactions has been

described previously [12]. The reaction mixture for

the overall reaction contained 100 mM potassium

phosphate buffer, pH 7.0, 1 mM EDTA 3mM acetyl-

CoA, 10mM malonyl-CoA, 35mM NADPH and

10mg FAS in a total volume of 2.0 ml. The ketoacyl

reduction assay mixture contained 40 mM ethyl

acetoacetate, 35mM NADPH, 1 mM EDTA and

10mg FAS in 100 mM potassium phosphate buffer,

pH 7.0. The enoyl reduction reaction mixture

contained 40 mM ethyl crotonate, 35mM NADPH,

1 mM EDTA and 60mg FAS in 10 mM potassium

phosphate buffer, pH 6.3.

The inhibitor solution (1–10ml) was added to the

assay mixture, followed by the FAS solution to start

the reaction in a total volume of 2 ml. The activity of

FAS was assayed as Ai, and the control activity with

same solvent only was assayed as A0, and the Ai/A0 was

the relative activity. This inhibition was caused by the

non-covalent fast combination of inhibitor with

enzyme and was usually reversible. The concentration

of inhibitor for half inhibition (IC50) was obtained

from a plot of residual activity versus inhibitor

concentration.

After the enzyme solution was mixed with inhibitor

solution (in 50% ethanol for BTE) with the ratio of

50:1 (v/v), aliquots were taken to measure activity at

the indicated time intervals. It was checked that 1%

ethanol did not cause any changes in FAS activity at

the indicated time intervals. The activity of native

enzyme was used as the control. The time course of

remaining activity was obtained because of its

characteristic time-dependence and this inhibition

was chiefly irreversible due to the covalent reaction of

the inhibitor with the enzyme. The rate constant kobs

of inactivation was obtained from the slope of a

semilog plot of the time course.

The mature rats for experiments were the third

generation animals of S-D (Sprague-Dawley) close

type obtained from the Research Center of Experi-

mental Animal, Beijing. After being fed with a high-

calorie diet for 10 days, the weight of each rat was

around c. 320 g. During the course of the experiment,

the rats were fed with standard diet in the Animal

Center of Academy of Chinese Military Medical

Sciences. Extracted with the optimal solvents (50%

ethanol solution v/v), the BTEs were evaporated at

room temperature, and then dispersed in double

distilled water of the same volume. The mixtures were

centrifuged, and the supernatant stored at 48C ready

for use in the experiment. The supernatant contained

more than 35% of the inhibitory activity of the

extracts the in optimal solvent. The fenfluramine pills

(antiobesity drugs), a product of Shanghai Institute of

Pharmaceutical Industry, were crushed, dissolved in

double distilled water (1 mg/ml), and then stored at

48C for use.

A total of 30 rats were weighed and randomized

into 3 groups. The weight and food intake of the rats

Figure 1. Structure of theaflavins.

Y.-T. Du et al.350

Jo
ur

na
l o

f 
E

nz
ym

e 
In

hi
bi

tio
n 

an
d 

M
ed

ic
in

al
 C

he
m

is
tr

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
M

al
m

o 
H

og
sk

ol
a 

on
 1

2/
24

/1
1

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



were measured every other day and food intake was

calculated on the same day that the rats were weighed.

Three groups were dosed with 2 ml distilled water as

control, fenfluramine as positive control and Keemun

BTE aqueous solution per rat per day via oral

intubations, respectively over a period of 10 days.

The animals were then fasted, for about 12 h until they

were euthanized following the protocol for experi-

mental animals in the Biology Department, Graduate

School of CAS. After anaesthetizing, the arterial blood

was collected, placed into a pre-labelled tube

(10 mg/ml EDTA, 0.9% NaCl) and mixed.

The mixture was centrifuged at 2000 rpm for 60 s

and the supernatant was stored in an ice-box. The

blood sugar [15], cholesterol [16,17], triglyceride [18]

and low density lipoprotein [19,20] were measured.

The same procedure was repeated for all rats in all

groups. At the same time of taking the blood samples,

the whole rat liver in each group was rapidly weighed

and cooled with ice. Cold extracting buffer (0.1 M

potassium phosphate buffer, 0.07 M KHCO3, 1 mM

EDTA, 1 mM DTT, 1% glycerol and pH7.8) was

added to the livers of each group. The mixture was

homogenized, centrifuged twice (initially at 8000 rpm

for 30 min, and then at 18000 rpm for 60 min), and

the FAS activity of the supernatant measured.

Statistical analysis was performed using SPSS10.0

for Windows. Differences in mean values between

groups were estimated by Student’s t-test. Data was

expressed as mean ^ standard error of mean.

Results

Reversible inhibition on FAS by Keemun BTE

Different solvents with various polarities were tested

to extract Keemun black tea. The results in Figure 2

showed that 50% ethanol solution was the optimal

solvent for extracting the FAS inhibitor from Keemun

black tea leaf.

The IC50 values of extracts with 50% ethanol from

several kinds of well known Chinese tea are shown in

Figure 3. The data indicated that Keemun black tea

extract, which is a famous tea and produced in the

southern Anhui province of China, exhibited stronger

inhibitory ability on FAS than those of green teas.

Some other factors including temperature and time

of extraction and tea leaf form were tested and the

results are shown in Table I. It was found that the

solvent used was the most important factor, whereas

temperature and time were secondary ones. Whether

or not the tea leaf was crushed seemed to be of little

consequence.

What is very interesting is that the most general

method of extraction with boiling water is not the

optimal method to produce potent FAS inhibition.

The data listed in Table I shows that the IC50 values of

the BTEs which were obtained with boiling water for

10–720 minutes was higher (less potent) than those of

the BTEs which were obtained with 50% ethanol by

4.3–10 fold. This result means that only 10–23% of

the effective inhibitors of FAS were extracted out from

the black tea leaf by boiling water.

The inhibitory activity of Keemun BTE on the OA,

KR and enoyl reduction of FAS is shown in Figure 4.

KR and ER are two of the seven serial partial reactions

of FAS. The IC50 values of Keemun BTE were 3.1mg

dry weight/ml and 14.4mg dry weight/ml for OA and

KR respectively, while the extract did not exhibit an

obvious inhibitory effect on ER. The IC50 value on

KR was 5-fold that on OA. This ratio was lower than

that of EGCG which is the main inhibitor of FAS

existing in green tea [12].

Irreversible inhibition on FAS by Keemun BTE

Keemun BTE exhibited time-dependent inhibition of

FAS (Figure 5). With a BTE concentration of

100.6mg dry weight/ml, kobs values were 0.021,

0.012 and 0.0034 min21 for OA, KR and ER

respectively. The less than 2-fold difference in the

inactivation rate between OA and KR suggests that the

inhibition is mainly related to b-ketoacyl reductase

activity.

The result of substrate protection on the inhibition

of the BTE is given in Table II and it is seen that the

apparent rate constant was only reduced by about 30–

40% by preincubation with each substrate. Therefore,

all the substrates had no obvious protection effect.

Reversible inhibition of FAS by TFs

In the manufacturing process of black tea most

gallated catechins, which are the major FAS inhibitors

in green tea, undergo oxidative polymerization.

Figure 2. Extracting efficiency by different solvents. Keemun

black tea (1 g) was dipped in 10 ml different solvents respectively

with stirring for 2 hours and the extracts were collected. The extract

solution (1ml) was added to the assay system for OA activity before

initiating the reaction by FAS. The final enzyme concentration was

0.02mM. The relative activity of FAS was measured.
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However, inhibitory ability remains or even increases

in black tea. Therefore, TFs known as a major product

of fermentation of tea were tested as FAS inhibitors.

The inhibitory activities of TFs on the OA and KR are

shown in Figure 6. The IC50 values of TFs were

1.27mg/ml (1.77mM) and 3.58mg/ml (5.00mM) for

the OA and KR respectively. The IC50 value of TFs for

OA was much lower than that of EGCG and cerulenin

which was reported as 24 mg/ml (52mM) and

20mg/ml (53.7mM) for OA respectively [12,21].

Irreversible inhibition of FAS by TFs

The kinetics time course of inactivation on OA and

KR in the presence of 26.5mM (19mg /ml) TFs is

shown in Figure 7. The rate constant kobs was 0.01

and 0.004 min21 respectively. The results of substrate

protection on the inactivation of FAS by 34.9mM TFs

are listed in Table III. The inactivation was slowed by

NADPH. The result suggested that this time-

dependent inactivation may be related to NADPH

binding site on the b-ketoacyl reductase domain.

The dependence of the inactivation rate on TFs

concentration was examined. In these experiments

TFs concentrations of 12.5–37.5mg/ml (17.4–

52.3mM) were employed. The plot of kobs vs [TFs]

is shown in Figure 8A. This plot showed a hyperbola

and the double reciprocal plot (Figure 8B) was a

straight line. This result exhibited saturation kinetics,

suggesting that inactivation of FAS by TFs was an

affinity labeling reaction involving two steps. The first

step involves reversible association of inactivator with

the specific site of enzyme; then the enzyme-

inactivator complex (E 2 I) undergoes irreversible

Figure 3. Half-inhibition concentration (IC50) on FAS of extracts with 50% ethanol from several well known Chinese teas. The final enzyme

concentrations was 0.02mM.

Table I. Extraction efficiency of Keemun black tea under different conditions.

No. Solvent Time(min) Crushed IC50(mg tea/ml)

1 258C50% ethanol 120 Yes 14

2 258C50% ethanol 30 Yes 16

3 258Cwater 30 No 150

4 758C water 30 No 86

5 1008C water 10 No 130

6 1008C water 30 Yes 63

7 1008C water 30 No 56

8 1008C water 60 No 67

9 1008C water 720 No 68

Y.-T. Du et al.352
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chemical modification to give inactive EI as in

Equation (1).

E þ I ,
Ks

E 2 I !
k

EI

where k is the first-order rate constant of the

modification reaction, Ks is the dissociation constant

of the E 2 I complex. While k is rate-limiting, Ks is

the apparent half-saturation constant. The plot of

1/kobs vs 1/[I] shown in Figure 8B was linear and was

fitted to Equation (2).

1

kobs

¼
Ks

k½I�
þ

1

k

Values for Ks of 29.2mg/ml (40.7mM) and k of

0.035min21 were calculated from Figure 8B.

Inhibition kinetics of the BTE and TFs

The inhibition kinetics of Keemun BTE on OA and

KR of FAS for each substrate were studied. The

inhibition by BTE represented a mixed pattern of

competitive with noncompetitive inhibitor against

substrate NADPH, and showed noncompetitive

inhibition against the substrate acetyl CoA or malonyl

CoA. Ki values were obtained through secondary plots

of slopes or Y-axis intercepts of Lineweaver–Burk

plots vs [I], where Ki is the dissociation constant of the

enzyme-inhibitor complex. The inhibition patterns

and Ki values are listed in Table IV. For substrate

NADPH the results showed that the binding of

NADPH to FAS partly affected the binding of the

inhibitor. For substrate acetyl CoA or malonyl CoA

the noncompetitive pattern showed that the substrate

did not affect the binding of the inhibitor to the

enzyme.

For the b-ketoacyl reductase the Lineweaver–Burk

plot showed that BTE was a competitive inhibitor

against substrate NADPH so that the inhibitors may

compete with substrate NADPH for the same binding

sites on b-ketoacyl reductase.

The same experiments for TFs were performed and

similar kinetics results were obtained. The inhibition

patterns and Ki values of the BTE, TFs and EGCG

are summarized in Table IV. It was found that the

inhibition patterns of BTE for each substrate were the

same as those for TFs, and their inhibition patterns

against acetyl CoA were both different from EGCG.

The Ki values of TFs were much less than that for

EGCG indicating that TFs bound to FAS much more

tightly than EGCG did.

The effects of Keemun BTE on body weight, food

intake and blood lipid in rats

The body weight of rats dosed with fenfluramine

solution and Keemun BTE decreased substantially are

10 days (Figure 9A). Mean values for body weight

change of the control group and dosed groups showed

Figure 4. Inhibition of FAS by different concentrations of Keemun

BTE. The relative activity of the OA (V), KR (X), and ER (O) was

measured. The final enzyme concentrations were 0.02mM for OA,

0.02mM for KR, and 0.12mM for ER.

Figure 5. The inhibitory time course for OA (V), KR (X) and ER

(O) of FAS in the presence of BTE. The FAS solution and BTE

(in 50% ethanol) were mixed in the ratio 50:1 (v/v) in 0.1M

phosphate buffer pH7.0, the final concentration of FAS and BTE

being 1.9mM and 100.6mg dry weight/ml respectively, and aliquots

were taken to assay remaining activity in these three reactions at the

indicated time intervals. R.A. ¼ relative activity to control.

Table II. Rate constants for inactivation of FAS by Keemun BTE with protection by three substrates.

Substrate for protection no protection acetyl-Co malonyl-CoA NADPH

kobs(1023min21) 17.4 12.4 10.0 10.9

The concentration of FAS and the BTE was 1.9mM and 70.7mg dry weight/ml respectively.
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a significantly difference (P , 0.01). The mean values

for body weight decreased approximately 18.7 g (6%)

and 13.8 g (4%) for the groups dosed with BTE and

fenfluramine respectively over 10 days.

The average food intake values for the two dosed

groups also significantly decreased over 10 days

(Figure 9B). The mean values of food intake

decreased approximately 13% and 10% for the groups

dosed with Keemun BTE and fenfluramine respec-

tively over 10 days. The reduction of food intake was

consistent with that of the reduction in body weight.

The results of analysis for glucose, triglycerides,

cholesterol and LDL plasma levels, and FAS activity

in the rat livers are listed in Table V. The data showed

that only the mean value of triglycerides for the group

dosed with BTE when compared with that of the

control group (P ¼ 0.039) showed a significant

difference (76 ^ 8%), whereas the plasma other

indexes did not. FAS activities of each group were

obviously different. The FAS activities in the liver of

the groups dosed with fenfluramine and the BTE were

73 ^ 6% and 59 ^ 10% respectively when compared

with that of the control group. It is possible that BTE

inhibits liver FAS activity of rats after oral intubation.

Discussion

It was reported that gallated catechins in green tea are

inhibitors of FAS [12], and that EGCG, which is the

main gallated catechin in green tea (structure shown

in Figure 10), can reduce the body weight of mice [9].

Figure 7. The time course for inhibition of OA(B) and KR(X) of

FAS in the presence of TFs. The FAS and TFs solution were mixed

in 0.1M phosphate buffer pH7.0, the final concentration of FAS and

TFs were 1.9mM and 26.5mM respectively, and aliquots were taken

to assay the relative activity of these two reactions at the indicated

time intervals. R.A. ¼ relative activity to control.

Figure 6. Inhibition of FAS by different concentrations of TFs.

The relative activity of the OA (V), KR (†) was measured. The final

enzyme concentration was 0.02mM, and TFs concentrations were

0–2.6mg/ml (3.63mM) for OA and 0–7.7mg/ml (10.7mM) for KR.

Table III. Rate constants for inactivation of FAS by TFs with and without substrate protection.

Substrate for protection no protection acetyl-CoA malonyl-CoA NADPH

kobs(1023min21) 17.2 13 12.4 7.7

The concentration of FAS and TFs was 1.9mM and 34.9mM (25mg/ml) respectively.

Figure 8. The time course for inhibition of FAS by different

concentrations of TFs. The concentration of FAS in the inactivation

system was 2.0mM. (A) Observed first-order rate constants for

different concentrations of TFs. (B) Plot of 1/Kobs versus 1/[TFs].
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During the manufacturing process of black tea, most of

catechins in tea leaves are oxidized to form the various

quinones such as theaflavins and thearubigens [22].

Does the ability of inhibiting FAS and reducing body

weight still remain in black tea? Our results showed that

Keemun black tea can inhibit FAS and reduce body

weight significantly. Taking intoconsideration thatblack

tea is more popularly consumed than green tea in the

world, these results are encouraging and some black teas

could be promising in their application as antiobesity

food or beverage in the future.

The extraction method significantly affects the

efficiency of extracting FAS inhibitors from Keemun

black tea. The optimum solvent for extraction was 50%

ethanol which is over 4-fold more efficient than boiling

water. It is worth noting that the optimum extraction

method is not the generally used method with boiling

water. This result suggested that the use of black tea for

fat-reduction may need to be improved and optimized.

The potent inhibition of FAS by TFs and the similar

inhibition kinetics patterns given by TFs and BTE

suggested that TFs may be the main effective

components responsible for the FAS inhibitory activity

of black tea. The reversible inhibitory potency of TFs is

one order of magnitude greater than that of EGCG and

cerulenin. The IC50 of TFs, EGCG and cerulenin were

1.27mg/ml (1.77mM), 24mg/ml (52mM) [12] and

20mg/ml (53.7mM) [21] respectively. The irreversible

inhibitory potency of TFs is close to that of

C75. The kobs/[I] of TFs was 0.377 min21mM21

(0.01 min21/0.0265 mM), and the parameters for the

fast phase and slow phase of C75 were 1.02 and

0.134 min21mM21 (0.326 min21/ 0.32 mM and

0.043 min21/ 0.32 mM) respectively [12]. TFs seems

to be more promising than EGCG and C75 because of

their high activity and innoculous nature.

Figure 9. The effects on body weight and food intake by Keemun

BTE and fenfluramine. The results are expressed as means ^s.e. of

10 SD rats. (A)The effect on the body weight over 10 days (B) The

effect on the average food intake over 10 days. **P , 0.01vs.

Control group, n ¼ 10.

Table V. Lipid index in plasma and FAS activity in liver analysis for rats.

Item Control Fenfluramin Keemun BTE

Plasma Glucose (mmol/l) 5.44 ^ 0.78 4.65 ^ 0.43 5.13 ^ 0.21

Cholesterol (mmol/l) 1.27 ^ 0.13 1.63 ^ 0.33 1.26 ^ 0.40

Triglyceride (mmol/l) 0.29 ^ 0.05 0.32 ^ 0.05 0.22 ^ 0.05*

LDL (mmol/l) 0.53 ^ 0.06 0.71 ^ 0.2 0.56 ^ 0.2

Relative FAS activity 1.0 0.73 ^ 0.06 0.59 ^ 0.1

* t-test P , 0.05

Table IV. Inhibition patterns and parameters for EGCG, Keemun BTE and TFs.

EGCG BTE TFs

Substrate IP Ki(mg/ml) IP Ki(mg/ml) IP Ki(mg/ml)

OA Acetyl CoA C þ N 17 N 13 N 0.43

Malonyl CoA N 21 N 28 N 1.49

NADPH C þ N 9 C þ N 4.4 C þ N 0.2

KR NADPH C 22 C 5.6 C 2.8

IP ¼ inhibition pattern, C ¼ competitive, N ¼ noncompetitive, C þ N ¼ mixed pattern of competitive with noncompetitive.
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The inhibition behavior of TFs is different from that

of EGCG or C75. The proportion of the inhibition

of ketoacyl reaction in that of OA for TFs is lower

than that for EGCG calculated from their IC50 values

[12]. The inhibition pattern of TFs against acetyl

CoA is different from that of EGCG. C75 does not

exhibit reversible inhibition even though the C75

concentration is very high [12]. Inhibition by C75 is

a second-order reaction instead of affinity labeling

which is exhibited by TFs. However the structures of

TFs are distinct from that of EGCG and C75 so that,

TFs are considered as a new type of FAS inhibitor.

The effect of C75, a synthetic inhibitor of FAS, on

the expression of key orexigenic and anorexigenic

neuropeptide was studied, and the results indicated

that C75 primarily acts on the signal pathway leading

to the expression of neuropeptide Yand agouti-related

protein in lean and obese mice [23]. Our work showed

that the body weight, food intake and FAS activity of

the rat liver all decreased when treated with Keemun

BTE which provides a clue that some links might exist

among food intake, body weight and FAS activity.

It has been reported that the increase in malonyl

CoA is the primary reason for the inhibition of some

key neuropeptides [6,7]. Since it is self-evident that

the inhibition of FAS can lead to an increase in its

substrate malonyl CoA, theoretically all FAS inhibi-

tors can reduce food intake and body weight if these

compounds can pass through the barriers and reach

their target. All the main known FAS inhibitors such

as C75, cerulenin and EGCG behave in this way. Here

we showed that Keemun BTE significantly reduced

body weight and food intake of SD rats and the extract

contains a new type of FAS inhibitor. Therefore,

it is reasonable to consider FAS as an effective fat-

reducing target.
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