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W eight-reduction and fat-decrease effects in rats of extracts
fran five kinds of Chinese herbs

ZHAN G Chong-ben, ZHAN G Xiao-lan, SHAN G Ke-gang, DEN G Hong-kui, D NGM ing-xiao*
(Department of Cell Biology and Genetics, College of L ife Sciences, Peking U niversity, Beijing 100871, China)

Abstract: Object To evaluate the effectsof the extracts from five kindsof Chinese herbs (5ECH) on
w eight-reduction and fat-decrease in rats, asw ell as their mechanisns M ethods Ratsw ere fed by high-
calorie food and adm inistrated w ith wo different dosesof 5ECH as experimental groups, w ith Qumei and
Xuezhikang aspositive control groups, andw ith carboxymethyl cellulose sodium as negative control group
by ig administration w ith relevant drugs in each groups Concentrations of triglycerides (TG) and total
cholesterol (TC) in the bloodw ere detem ined by aH ITA CH I—7170A auto-biochemical analyzer. The ac-
tivities of fatty acid synthase (FA'S) and acyl-coenzyme A synthetase (ACS) were detemined by sec-
trophotometry and isotopic-labeling, regpectively. The itens of body weight increase (BW 1), body fat
(BF), and food intake (FI) w ere detem ined by regular w eighing Results 5ECH reducesBW |, BF, TG,
TC, and FI in a dose-dependent manner inhibits FA S activity, and enhancesA CS activity in a dose-depen-
dent manner. TheBW I ishighly correlated to the FI; the TG and TC levels in the blood are highly corre-
lated to the activities of FAS and ACS, and the BF is highly correlated to both the FI and the two
enzymes' activities Conclusion The 5ECH in this research has significant weight-reduction and fat-
decerase effectson rats T he effects are associated w ith appetite suppression, FA S inhibition, and ACS
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Obesity is seriously threatening human

health M any clinical trials have been made to con-
trol obesity by depressing energy intake Sibu-
tram ine and Orlistat are two drugs currently avail-
able to control obesity, suppress agppetite,

block fat aborption through the snall intestine,
[1-4]

and

respectively

Fatty acid synthase (FA'S, EC 2 3 1 85) and
acyl-coenzyme A synthetase (ACS, EC 6 2 1 3)
are wo key enzymes in fat synthesis and fat degra-
dationmetabolisn in vivo, regectively. It is be-
lieved that substances acting on one end of fat
metabolic pathway may fail to achieve significant
long-tem efficacy in the control of body w eight
and body fat, because of the decreases in fat syn-
thesisor increases in fat degradation result by com-
pensatory adjustments From this point of view,
FAS and ACS, the two key enzymes in lipid
metabolisn, may be very effective when used
together as screening targets for natural products
that can promote weight-reduction and fat-
decrease

FA S and ACSwere previously used as in vitro
targets to screen 40 Chinese herbsw idely used to
treat different types of obesity and hyperlipide-
mia®®. Three Chinese herbs extractsw ere found
to inhibit FA S activity, while two enhanced ACS
activity. Specifically, thew ater-extracts from cas
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sia seeds (Semen Cassiae, the dried ripe seed of
Cassia obtusif olia L. , L eguminosae), Oolong tea
[Camellia Sinensis, the dried buds and leaves of
Camellia sinensis (L. ) O. Ktze , Theaceae], and
chrysanthemum [Flos D endranthemate, the dried
(Ramat )
Tzvel , Compositae] strongly inhibit FA S activity
in vitro W ater-extracts from tangerine peel (Peri-

flower of Dendranthena morif olium

carpium Citri Reticulatae, the dried peel of Citrus
reticulata B lanco, Rutaceae), and corn silk (Stig-
ma M aydis, the dried stigna of Zea mays L. ,
Gramineae) significantly increase ACS activity in
vitro In the current studies, the w ater-extracts
from these five Chinese herbs (5ECH) were com-
bined and injected intragastrically in rats to evalu-
ate the extracts w eight-reduction and fat-decrease
effects and to examine the appetite suppression,
FA' S inhibition,

w ith these effects
1 Exper ment

11 M aterialsand anmals

and ACS activation associated

1 11 Chinese herb materials T he five kinds of
Chinese herbsw ere collected from A nguo Chinese
M edicine M arket in Hebei Province in 2001 and
identified by Prof. WAN G Zhao, from Institute of
T raditional ChineseM edicine, College of L ife Sci-
ence and T echnology, T singhuaU niversity.

11 2 A drug for obesity produced by Taiji En-



Chinese T raditional and Herbal D rugs 35 12 2004 12

1379-

terprise Group (China) with Sibutrimine as its
bioactive component (Q umei).

1 1 3 A drug for hyperlipidemia produced by
Beidawv eixin Company (China) with L ovastatin as
its bioactive component (X uezhikang).

114
male SpraqueD av ley rats, aged from 3—4w eeks,
were purchased from the Experimental Animal
Center of the A cadeny of M ilitary M edical Sci-
ence, Beijing, China The rats were randomly
placed into five groups Each rat was raised in a
single cage nunbered from 1 to 8 in each group.

Subjects and feeding conditions Forty

Food and w ater for all rats supplied at wiill
1 15 Dietprescription: The food for the rats is

prescribed according to © The Procedures and
M ethods for Health Food Evaluation” issued by
the Health Supervision Department of the Health
M inistry of the People’s Republic of China'®.

12 M ethods

121 Preparation of SECH and the sugpensions
The proportions of the five Chinese herbs and the
preparation of 5SECH w ere detem ined according to
the effectiveness of the w ater-extracts of the five
Chinese herbs in inhibiting FA'S and activating
ACS activities™®. Specifically, to mince separate-
ly 300 g cassia seeds, 180 g Oolong tea, 150 g
chrysanthenum, 150 g tangerine peel, and 120 g
corn silk; to dim separately the five materials in
two-time volume of distilledw ater of 20—30  for
2 hours, then cook at 90—100
to lay up and let cool, then combine the five to-

for 30 minutes

gether; to filtratew ith eight layers of gauze, then
to centrifuge the filtrates at 1 000x g for 15 min-
utes, and collect the supernatant The pH of the
supernatant should be ranged from 7. 2to 7. 4, and
luble olids in it should be ranged from 80 to 90
mg/mL. M aking the supernatant freeze dried,
about 120 g powder was obtained The pow der
should appear light yellow and completely w ater-
oluble 5ECH, Qumei, and Xuezhikang were all
made into sugensions according to the required
doses with car-boxymethyl cellulose sdium of
Q 8%.

1 2 2 Doses and administrations 5ECH (Q 5,

30 g/kg), Qumei (Sibutrimine 7 2 mg/kg),
Xuezhikang (Lovastatin 14 4 mg/kg), and car-
boxym ethy| cellulose sodium w ere adm inistrated to
rats intragastically once a day. T he feeding lasted
for fiveweeks Theadministration volume for each
tme in all five groupswas 1 OmL per rat

1 2 3 Iwlation, purification, and activity mea-
suranents of FA'S and ACS. Three of the eight
rats in each group w ere chosen for the detem ina-
tion of FA S and A CS activities The islation, pu-
rification, and activity measuramentsof FA S from
rat fat tissue follow ed the protocols described by
Takao T and Kohei H"®. The iwlation, purifica-
tion, and activity measuranents of ACS from rat
liver follow ed the protocols described by Fazal A
and Patricia A", Protein was quantitatively de-
temined by the methods of Snith P K™ using
bovine serum albumin as a standard

1 2 4 Blood sampling, rat killing, and fat collec-
tion: The blood of each rat was sampled from the
reto-orbital sinusof the eyes The ratsw ere sacri-
ficed follow ing blood sampling by decapitation af-
ter anesthesia The subcutaneous, perirenal, and
epididymal fat pads of each rat were carefully and
completely peeled, collected, andw eighed

125 TG and TC tests Concentrations of TG
and TC in the blood were detemined by a H I-
TACH |—7170A auto-biochemical analyzer.

1 2 6 Data statistics Data for all the testswere
expressed as a mean value * standard deviation
(xt 9). Oneway ANOVA was used for compari-
on betw een the groups Significant differencew as
accepted at values of P< Q 05 L inear regression
w as used for correlation coefficient (r) detem ina-
tion

2 Realts

2 1 Effectsof 5ECH on the body w eight increase
(BW 1): The 5ECH inhibits the BW | significantly
(P< Q 05, refer to Table 1). 5ECH, both at high
dose and at low dose could reduce the BW | by 9%
and 7%, regectively, indicating that 5ECH’s
w eight-reduction effect is dose-dependent Qumei
reduces the BW | by 22% compared to that of the
control These results show that, although not as
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effective asQumei, SECH has a significant effect
in reducing BW |

2 2 Effects of 5ECH on body fat (BF): 5ECH
decreases BF significantly (P < Q 05, refer to
Table 1). 5ECH at high dose, 5ECH at low dose,
Qumei, and Xuezhikang decrease BF by 28%,
16%, 23%, and 8%, regectively, compared to
that of the control This demonstrates that SECH
has a significant fat-decrease effect, and is more
effective than Qumei and Xuezhikang at its high
dose T he difference in the decrease of BF betw een
5ECH at low dose and SECH at high dose is signifi-
cant (P< Q 05, refer to Table 1), indicating that
5ECH’ s fat-decrease effect is dose-dependent

2 3 Effectsof 5ECH on the concentrationsof TG
and TC in the blood: S5ECH decreases TG and TC
concentrations in the blood significantly (P< Q 05,
refer to Table 1). Compared to the control, 5ECH
at high dose reduces TG and TC in the blood by
51% and 42%, regectively; SECH at low dose by
10% and 18%, regectively; Qumei by 7% and
5%; and Xuezhikang by 30% and 42%, regec-
tively. The above results indicate that SECH has a
significant inhibitory effect on the concentrations
of TG and TC in the blood
high dose, is similar to that of Xuezhikang The
differences in TG and TC between SECH both at
low dose and at high dose are significant (P< Q 05,

Its effectiveness, as at

refer to Table 1), indicating that 5ECH hasa dose-
dependent effect in reducing blood TG and TC

2 4 Effectsof 5ECH on food intake (FI): 5ECH
inhibits F1 significantly (P< Q 05, refer to Table
1). Compared to that of the control, 5ECH at high
dose, SECH at low dose, and Qumei reduce FI by
11%, 8% and 18%, regectively. The above data
suggest that SECH has a significant inhibitory ef-
fect on appetite, although the effect is not as effi-
cient asQumei The difference in FI between the
high dose and low doseof 5ECH is significant (P <

Q 05, refer to Table 1), indicating 5ECH’ s effect
of depressing appetite is dose-dependent

2 5 Effects of 5ECH on activities of FA'S and
ACS in vivo: 5ECH inhibits FA S activity and en-
hances A CS activity (P< Q 05, refer to Table 1).

5ECH at high dose, 5ECH at low dose, Qumei,
and Xuezhikang inhibit in vivo FA'S activity by
50%, 24%, 9%, and 6%, regectively, and en-
hance in vivo ACS activity by 146%, 42%, 6%,

and 22%, regectively. The above results reveal
that SECH ismore effective in inhibiting FA' S ac-
tivity and in enhancing ACS activity than Qumei
and Xuezhikang T he differences in the FA' S and
A CS activities betw een the high dose and low dose
of 5ECH are significant (P< Q 05, refer to Table
1), indicating that SECH’s inhibition of FA S and
activation of ACS in vivo are dose-dependent

Table 1 Effectsof 5SECH on BN |, BF, FI, concentrationsof TG and TC in blood, and activities of FASand ACS in vivo

Dose |W BW | BF TG TC Fl FA S/(Kat, ACS/(Kat,
Grows /(g kg b /g /g /g /(umol- L= Y /(umol- L™ Y) /g x 10° means x 10°, mean9
Control 48.9+ 3.3 276.2+ 12.2 25.2+ 2.0 3.35% 0.29 3.59+ 0.42 666.3+ 31.3 232.3 395.0
5ECH 3.0 50.6+ 4.1 252.2+ 10.7" 18.1+ 1.6" 1.63+ 0.26" 2.09+ 0.35" 593.7+ 31.4" 117.3" 969.7"
0.5 49.6+ 4.2 257.3+ 11.0° 211+ 1.17 3.00+ 0.26" 2.96+ 0.37" 616.4+ 38.2° 176.0" 561.7"
Qumei 49.2+ 4.1 216.8+ 16.5" 19.5+ 2.17 3.13+ 0.44 3.40+ 0.37 547. 4+ 108.5" 210.7 419.0
Xuezhikang 48.1+ 3.4 274.9+ 11.5 23.2+ 1.4 2.35+ 0.28" 2.09+ 0.34" 653.9+ 52.0 218.0 483.3"

PBW - starting body w eight

for comparison betw een groups significant differencew as accepted at valuesof P< Q 05, “P< 0. 05 vs that of control;

5ECH at low dose

2 6 Correlation coefficients (r) anong the itens
Among the five groups, theBW I is closely related
to F1 (rrew = Q 978), suggesting that a rat’s body
w eight is closely related to their appetite The TG
and TC are highly correlated to FAS (resqc =
Q 978 and rmsrc= Q 576), and ACS (racssre=
Q 904 and racssc= Q 678), showing that the fat

Xt s, n= 8for BW, BW I, BF, TG, TC, and FI; n= 3for FASandACS Oneway ANOVA was used

P< 0.05 vs that of

and cholesterol levels in the blood are closely relat-
ed to the activitiesof FAS and ACS in viva The
BF is highly oorrelated to FI, FAS, and ACS
(reee= Q 853, reaser= Q 793, racser= Q 691),
indicating that the fat anount in the body isclosely
related to appetite and themetabolisn.

3 Discussions
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The results of the study demonstrate SECH
has significant w eight-reduction and fat-decrease
effectson rats Thesew eight-reduction effects, al-
though not as effective as Qumei, are significant
5ECH re-
ducesBF, the concentration of TG, and the con-

w hile compared to that of the control

centration of TC in the blood These fat-decrease
effects aremore effective than that of Xuezhikang
A oonclusion could be reached from the above facts
that in regard of weight-reduction and fat-de-
crease 5ECH, with the two drugs aspositive con-
trols, has significant effects and is the potential of
being developed into w eight-reduction and fat-de-
crease drugs

M any types of Chinese herbs have been used
in the treatment of obesity and hyperlipidemia for
thousands of years in China, but their mechanisns
of action ranain unknown In thiswork, that Chi-
nese herbs reduceBW |, BF, TG and TC levels in
the blood through depressing appetite, inhibiting
FA'S activity, and activating ACS activity is
demonstrated These results support the previous
studies that the activities of FA'S and ACS might
be relevant to the body w eight and body fat!****.

The research confim s the hypothesis that
Chinese herbs efficacy may be attributed to the di-
versity of chemical components that act on many
targets simultaneously, because in the five herbs
there are many kinds of chamical oconstituents,
such as flavonoids, anthraquinones, flavanols, al-
kaloids, long chain fatty acid derivatives, ter-
penoids, and trace substances T he results indicate
that multi-target effectsmay be egecially mpor-
anti-obesity and anti-hyperlipidemia
drugs, for the substances that act on only one end
of the fat metabolic pathway may fail to achieve
significant long-tem efficacy, for a decrease in fat
synthesis or an increase in fat decomposition wiill

tant for

result in compensatory adjustments

Now, a cell-based assay systean for high-
throughput screening of the potential chemicals
from Chinese herbs, and a vast reource of chemi-
cal constituents w ith anti-obesity and anti-hyper-
lipidemia activities are to be established The ef-

fectiveness of Chinese herb extracts, such as SECH
in w eight-reduction and fat-decrease, could be in-
creased and the clinical effective doses could be de-
creased with the active components having been
screened and identified
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