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Inhibition of Fatty Acid Synthase in vitro by Xuezhiling Tablets

WANG Peng, GAO Min-yan, GAO Lan, XIAO Xue-feng"
( Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

[ Abstract | Objective: To study the inhibition of fatty acid synthase ( FAS) by Xuezhiling tablets in
vitro, and explore its mechanism of action. Method: The ultraviolet spectroscopy was used to evaluate the activity
of FAS through monitoring the alteration of ahsorbance (A) value of reduced nicotinamide-adenine dinucleotide
phosphate ( NADPH ) and the substrates were respectively acetyl coenzyme A ( AcCoA ), malonyl-CoA
(MalCoA) , acetoacetyl-coenzymeA (AcAcCoA), ethyl acetoacetate, ethyl crotonate, NADPH for different active
sites. The inhibition of FAS by overall reduction and different active sites was separately detected after the treatment
with different doses of Xuezhiling tablets. Result: The activity of FAS could be inhibited by Xuezhiling tablets.
After the treatment with Xuezhiling tablets (150 mg+L™") | the inhibition ratio was 51% with manner if time and
dose relationship. For the different active sites of FAS, Xuezhiling tablets displayed different abilities. It showed
more potential in inhibiting the enoyl reduction and AcAcCoA reduction than keto-acyl reduction, and it was also
dose dependent for the different active sites. The residual activity of different active sites was less than 70% , and
more than 50% , when FAS was treated with Xuezhiling tablets at the concentration of 150 mg +L.”'. Conclusion :
FAS can be inhibited by Xuezhiling tablets, and this ability was attributed to inhibit the different active sites of
FAS. This article prove that the ratiocination about the lowering blood lipids of Xuezhiling tablets is related to FAS

and it can be a reference for Xuezhiling tablets used for obesity and other disease that related to FAS.
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N8 i 2 45 Bl (fatty acid synthase, FAS) & PN R 1
JE s 5 WG DG BEE I, ) I AR AE T3 A A
MR ZIMEGY, N 2 KK Z K
B ) 1 R AR 4 ) R, B 5 2 IREE B &
A7 AWE MG b A 2 2 IREE R N i 4 & BT
M Bk & % Bl ( -ketoacyl synthase, KS) . Z Bt/7H —
% W (acetyl/malonyl transferase, MAT) LA & it 7K
fity ( dehydrase, DH ) ; T C I W) & A7 4 15 38 5t i
(enoyl reductase, ER) | -/l I5 Bt i )5 i ( -ketoacyl
reductase , KR ) . fk 2t 3% {4 75 1 (acyl carrier protein,
ACP) . Hilig B ( thioesterase, TE) , DH 1 ER Z [a]
600 R E — B2 A4 1Y 2 B R A% 4 I A% 0 IX.
SRS RR ) ASE i AT A 4B S 2
M 2 (B ACP-4-PP 3 ) 7
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PE5 H AL S Y 9 FAS 6P MG 9, 2 AT
T —RIURSN IR BESE IR R OF XS I FAS /4
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L EHMHARPGMIRAARFTIEAE . ik
I BEIE (DTT) (L BE4H i A (AcCoA) (TN —BEHE il A
(MalCoA) LTt L Wt A (AcAcCoA) | if Jit #Y 4
fitg I (NADPH) | T %2 £ g (34 Sigma /3 W] 43 %
P ) 5 HA R 28 S [ 7 43 A 4 FAS R DR i
JHF e o3 8 B 2, FL ] A5 FIAE At R ) Tian 55400 (19 75
B ISR FAS 3% J73A 5 451 x10° U-mL ™',
2 FiE
2.1 IfgR Al S MGy T IR R
By A&, AR B AR R 7 & S AR AT 2 I RLE
PR bR ALY K H R 4400, 17 mg-g™',2,3,5,
47-DU¥E He TR £ 0-2-0-B-D-H % OB B & 4 4L
8.37 mg-g ',
2.2 FAS M IEMEIE SRS GG EEE
SHEAT AN [R50 3t 0l B 2R 7 X RS FAS 4 2 FiOR
(7] 35 P o A A A 0 T R T s R SR O
WU BRI E TR
2.2.1 & i M (overall reduction) Jll 58 LA
6 wmol-L "' AcCoA, 12 pmol - L ™' MalCoA,40 pmol -
L™" NADPH JJE¥), KRR RN &A1 mmol-L ™" Z,
“ DU Z, % (EDTA) ,1 mmol-L™"DTT {# 0.1 mol-
L'y KH,PO,-K,HPO, (pH 7.0) Z ik, 37 C i
HIEE, 40 weg il ik, 5N B in A NADPH J5 )
FN, W I340 nm K F WO EE (A) #2246, LAA)
JETH FAS 3P, O SR 2 mL,
2.2.2  PmEIE 5 b (keto-acyl reduction ) 3 P
£ LL0.8 mmol-L ™' ZBEZ R 21,40 wmol - L~
NADPH K JEW, R MK Z N & A 1 mmol - L'
EDTA,1 mmol-L™"DTT f§ 0.1 mol-L™"fi{§ KH,PO,-
K,HPO,(pH 7.0) ZZ sf k. 37 C i & 6 &, A
40 wg BEW, 2 I A NADPH 3 8 fz I, W il
340 nmyE KT A W24k, DA RS 358 FAS 35 1,
R EARF 2 mL,
2.2.3 BRI IR S (enoyl reduction ) if P ] E
L) 45 mmol - L™ TSR £ & ,40 pmol-L~" NADPH 3k
Y, MK ZE R EH 1 mmol-L 'EDTA,1 mmol-L ™'
DTT % 0. 1 mol-L~'f#) KH,PO,-K,HPO, (pH 7.0) &%
Wi, 37 CIREEE, A 40 g B, [ Wi
A NADPH Ji5 h 2 h, W5 I 340 nm 3 K F A 748
b, LA BT FAS 364, S B R 2 mL,
2.2.4 AcAcCoA if 5 iz i ( AcAcCoA reduction) 7§
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PEMSE LA 31 wmol L7 AcAcCoA, 40 wmol - L™ FEARM EZFH, LK 2,

NADPH S JE ¥, R B & & & A 1 mmol - L™
EDTA,1 mmol-L™"'DTT f§ 0.1 mol-L™"f{§ KH,PO,-
K,HPO,(pH 7.0) Z . 37 CHR B HIE, im A
40 we il W, I NI A NADPH Ji3 2h e i, W
340 nm P KT A WA fL, DA i 35 FAS 3% 1,
JCRSAARTR 2 mL, 0 9 G B e T R R O D
IR T 30 i 25 T A s B BN
2.3 PRESG WD EIE I E s R AL
0.1 mol-L™"f#§ KH,PO,-K,HPO, (pH 7.0) 2% vh ¥k 1%
fif 2 Tl A J & uk BE (0, 15,30, 50, 100, 150 mg -
L) BC 1 mL i A B R 90 IR A W5, 7% 18
TR 7 0 R WS R A A S G2 P ORORT B R I R
KA, A/A R B A 0EVE (residual activity, RA) , RA
JIN | 3R WY T IS o7 A1 o R R, A o A1 T B T AR
2.4 MBESAARNEM R E 20 mg- LT
LR R R WS FAS T 37 “COilcs Tl i ) f5 |, B
— B PRI B A4 ZR e IR 3R T 3k DU o O M
Av, 25 G2 RO BRI TG PRy A AL /A it Z il
TR A 16 (RA) o I — ZR 37 1] I B[] 1% e % 0
PE SR AL R R X FAS B8 255l
3 R
3.1 AR R XS FAS & AN P s i B 45 5 0
REME I R ek FAS HAT AR H 4 ) 6k
775 PR TR A AR 4 24 J5 A vk B 3R B 150 mg-
L'k, BEAS I 50% LA b (4 A% 2k . Xt T FAS 1y
AN [R5 P FR AL, 1B 2R VR IS [6), JHCRT 4 1t 38 Jt 52
WA AcAcCoA I Jit 52 Ry 1) 410 i i 5 T IR 5 8 it 2
N, B 2 24 T B R 1S I, % 5 3 M b A R g
TR i, 5 A R B OB L 2 R R 4h 2k
K F) 150 mge L7 B, 44N T P P oo 8 A 0 M 2
F 70% B4 SRAR TS S0% DL L s . T L
AR T A T PR 22 IR R, 5 A R IR A
I B gy DO, TE B M BE R R X FAS 5y 40 i 2
WAEH T2, W&k L,
3.2 IfiLfR R H 20 mg- L' X FAS 18 454 ) il fiE
D AE 12 G55 40— A 490 7] 590 R0 it S S5 7 3
(), 30 B R SRR Y I T il A O IS R 2R 3 Ry A A
Kifio M2 AW, I R A 78 20 mg- L™" {4 i &
WeRER X FAS (3% 400 10V FH B 2 B [ 09 S 45, 300 4%
T P 2 T AT, 52 B — 0% B T AR P | (EAS I
ST A, 9 A % I AR S R A R A D S R R A ek 1
W) 5 min, 7E 10 ~ 60 min #& > Wf [8] B¢ 4, il 3 7 5
RT3, RIS G AT 2 IR R v Bofl FAS 3 £
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F1 MEERF3 FAS REGHIHIEM (2 £5,0n=3)

R4/ %

1 N 1] P 35 Ji I B 346 D AcAcCoA
/mg-L 4 N )

i i & 5B

0 100.0 £19.7 100.0 +£37.3 100.0 +12.4 100.0 +18.9

15 91.8 +11.4 98.4+12.8 95.3+23.3 95.0+23.8

30 78.2+21.4 82.8+31.1 88.0+9.2 89.2 £21.3

50 61.9+23.8 80.3+16.4 75.5+15.8 72.5+43.3

100 53.1+26.1 72.1+10.2 70.3+28.4 66.7+1.4
150 49.0+16.2 66.4+4.3 51.0+7.7 52.5+20.5

x2 MEERE 20 mg-L '3t FAS £ % 8
HEEMHIER (v £5,n=3)

A B8]/ min P A T/ %
0 100. 0 £20.7

5 77.5 £34.1

10 67.4 +£14.3

20 64.5+£21.9

30 57.2 £13.3

60 49.3 £27.2

4 Wi

FAS JE /i 2 258 &M IR 19 2 ik (T 36) 1 8
FH A B R A, B 45 22 BKEE 19 6 AN il % o s
8 T 35 A AR R 1 0 A AT — A o 300 o 90 2 5 e 8] A
it (10 3 P, O ELAE G 07 B AR AR T R S Bl R A
IR RO He it R AR IR S BB R . 1EE S %
SCHk g7, 7E pH 7.0 (8% w A & oin AR R i
Y, #l H NADPH ¢ Jz i h 5% 45 S NADP, &
340 nm I WO FEAE A8 Ak, ] 42 000 e g 9 35 P 2F 1T
0 LG R R XY FAS 4 KR AN [ 3% b
(R4 1 B T, A0 R ot g A X FAS R AR L O
WAL T AR LS . 38 R SE AT FAS 3% $E 00
B 2 i ATl Bl R, A S G AR 4 AR A R o
R,V JT A B AE 340 nm Kb A — 5 BRI,
X AT RE S T T AR A Al R, A A A s R
MR o T AN FAS s mCRES 4R A&
FEAE B 2R T NADPH (1) W5 56 B A7 5% 0, 45 YR 4 1L
ANEZ R AT AR AT O LS s A v, IR R R #
FAS PR 2% 5 (14 77 78 100 355 e Sk 3 AT, DR ot , A S 36 5
FRERAERT, A NADPH LLJS 35 5 i o

LB 45 R F AR R A X FAS B — % 1
HIAETT o MG R R 45 25 Wk 15 %) 150 mg- L' A,
B2 T 50% L L (il G P I L Rl ol 8
I 0 B AR M . LA R R X FAS (1 4536
PEFBAL AT — 2 0 B0 AR, O FLZE 45 24 50 v
PR, X8 %A 3 T v A R D B A A A X e —
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AN P s SR AR TR Y 3 o B 0, I W a0 B R A
Xt FAS A0 i £ ) 2 3 75 0 T 22 A4S 35 1k v s 5
Wi, TRk ED ST
150 mg-L~" #5882 mL ) )2 BRI, B 4 5 7
75 mg- L™ ARG T2 i FAS 0 50 590 4 5 1 & R
WA TILKZ B FRA (EGCG) [ 214 il v & 20
mg- L™ URN 24 mg- LY B RAR K, M, AR 525
BEA Uk S TH i 5 Bk B (o1 4% 35 P 0 57 0 4% T kR A1
B 50% AR, RBEATEI T 150 mg- L™ B ILIE R A 4
2, 7E M ) A5k 3 PR P WL I S R A 6 FAS i 4
HIAE R o
WL AS A SCHEARGE T 10 P B A0 2 1
SRR FAS (40 008 FH 1A 7K R 4 0 B 4 4 o
FAS ¥4 — & By MGl /E R, IF BK 2 % FAS 14
IR e B o s e W TR M X FAS A —
(AR AR K AR FAS (040 1 6 14855 5 f
B AR 6 FAS HL A AR 3R 64 30 0 75, 3E B
BE IR T2 p FAS IR R B R MR R T L
KRB TN (EGCG) ™ | & T35 Xt FAS g
PR 5 ¥ R & ISCHR 0 R I, A 5296 AR A T
TERIEXT FAS B0 6 AE 7 0052 , 45 50 R PR TS K 4R
W R X FAS 9 10 1 B8 3 #7859 (B4 4 Fnok
S (19 205 24 JF 4k e 2 4 33 51 600,500 mg- L™ il
(T A MR AE 70% LA L, 37 H. 300 mg- L™ iy 452
WRBEAEI 1 h )5 BTSRRI AR 20 T0% (36 1) A I T
MG 7 F 6 FAS i 10l ey, R 2 328 9 A AL
Iy,
AR S Ay 1ML B R W I B FF T 5 H0 A FAS A
S B HET SR AL T S2 I8 4k e, IF HL o g R A R T
AR B 25 FAS S A SE R 4L T 2% A & g
SH e ELR TR 2 My R % FAS ELAT 10 360 1 A 7
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