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Lipid-lowering effects of gallic acid on glutamate-induced obese mice
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ABSTRACT: AIM  To study lipid-lowering effects of gallic acid on glutamate-induced obesity mice.
METHODS The obese model was established through subcutaneous injection of 3mg/ (g « d) sodium glutamate
into neonatal mice. After the model was established, the mice were divided into normal control group, model
group, positive control group [ simvastatin 30 mg/ (kg + d) ], high-, and low- dose group of gallic acid [ 400,
200 mg/ (kg + d) ], and were intragastrically administered for ten weeks. Mice in each group after the last admin-
istration were fasted for 12 h except water. Blood was sampled from mouse eyes. The organs and adipose were ob-
tained to determine the organ index and fat index. The levels of HDL-C, TG, LDL-C and TC in serum and liver
were determined by using the corresponding reagent kit, and the serum leptin level was determined by ELISA kit
and simultaneous determination of SOD, GSH-Px and MDA levels in liver. RESULTS Compared with the normal
control group, the body weight and fat weight significantly increased in the model group; the levels of TC, TG and
LDL-C in serum and liver significantly increased; the serum leptin level significantly reduced; the activity levels of
SOD and GSH-Px in the liver significantly reduced; and the level of MDA significantly increased. Compared with
the model control group, the body weight and fat weight significantly reduced in the gallic acid group mice and the
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levels of TC and TG significantly reduced in the serum and liver; SOD and GSH-Px levels significantly increased ,
MDA level significantly decreased in the liver. CONCLUSION Gallic acid can significantly reduce the blood

lipid level of glutamate-induced obese mice.
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BE TR (gallic acid, GA) AR, TA%
TR, 2R 25 KA 5 i 70 B DA
Oy TTEAAET HAG T Wik, K, ARt
Y, BEHRAGAEN—MEZBmERLEY. Ba
BB P, BURED L PrEk .
AR A R SR AR D, R ARG
YIHEAPUAA ) 2 N a5 W2 R T
1k TR T 25 R I BE IR 5 22 i SO0 PRI K
SR MR KT, B AL AT B 5 0 a2 e 5 28 43k
PRI C KK DL R InsR R 5 B 40 i 4= S5 3%
JiA X

KR (monosodium glutamate, MSG) & i
SRS I PR AR TR A L RO S B R T A SL e
F A SR AN T AT 12 B3R M =5 R AZ A3 4 i
FEZEA, SRR, JHEARRIEERL. TS
FHRHT. LG A  E AR A A T A
S SR FH A AR FL B T 1 A R A A AT AN R
PR | BRI N A e s LG /) B A ik AL g
YEM .

1 #Mel5H%

L1 #MH5E

L1 #R EEA/ANR 30 X (HEMEfcxT) , 1A
i 22 ¢ Ze A7 (SR RTIES SCXK [ JI]] 2013-
24) ; AEREN >98% (ETAYWTRE [ L] &
WA PR ], #itS B414BA0032); W& T =
98% (WM AYRHE AR A, it JOID5RL) ;
AR At 7T ( Merck Sharp & Dohme Limited [ U.
K. ], b5 1019738) 5 Hifh —Eg e AR & . SR
[ s AN G R AR AR R L I R
SO E . BEAYEAERRN & T R
& ANCH IR S e R S RS R R
PR A A RN R] 5 CUSABIO 8 i & (&
DAEEAY TREARAR) ; AEHK (R iR
HIZEA BT, 5 Cl60418A); 70% 7, (R
R B A BR AR, 45 160602) .

1.1.2  {Y#%¢ [INFINITE M200 PRO F§#7{ ( TE-
CAN [Fita# ] 2Aw); UV7S9S AL A7
I (LR SR AR A R AR 438 K
CP214 (B z iy [ L] AW A); #Y
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HI8SOR 5 AU md v R B AIL (I R S S 3 2 A
WP AABRAF) 5 H. H. SU1-4 R S iR 7K 7
(LM BRIFAS ) A5

L2 Fik
12,1 AERMESIERE NS EH

ANEER A HEST . 12 JRI A A T A 10 A fE
AR /N RO 508, o M M2 )5, B o
PSR, A BRI A AL R B AR R A 8 ~
10 Ko BrEFL R A A e T iid fin A s R K
IR, BEBRA T . AAREAESE 2 ~8 K,
KR ESET d A AR 3 mg/ (g - d) (AEHER
K)o AEFRER ARG B4 . 4 DL SE IR R A B4R
Ko TEHEHFLESE 3 G, /N BT L DL 1)
R, 4 J a0 BUERE 7 MR SR

1.2.2 srd sy WEFEFR 6 Rk G, & Lk
DA T TN BENL ST R 4 A, J3 ) A s A
A O(HEAFEERK) . BHE X R4 [ 2F R M TT
30 mg/(kg -+ d) ], WE T 200 mg/ (kg - d) 4.
BE TR 400 mg/ (kg - d) 20, HE2H 10 H, {5
W], /A R AROK, R 5 IRER E
(25£2)C, ®JE (55 £5)%, BHEZEHMH
12 h, HRHEESZ 1R, ESL452510 J,
1.2.3 SEWRIsbRmE  SLE/NRTRIRG A G
AR 12 h, AR E, WEkK (RRE
AETTRY R BE ), MR BRI, 20 25 13 . 50/
L, FRIBUHIE . GO MR MEUNE . UE B S2 LRI IR
i, HIUEAN LRIEALE, RENEsRE, 1A
IR, NEARHE MR DT 48 2, FIRHE 4K =
[ (g) x 1 000/f&K (em) ], ME#% 45
Bo=NEdR i B x 100/38h )ik i ], BRI HE 4 =
[ (=2JAPRW B + B AR B i) x 100/ 344
Fte | o R AR & W e i i A H IE TCL TG
HDL-C, LDL-C 7K -, Ifi ¥ % R K. JF Ak
MDA 7K-F-LA K E SOD . GSH-Px i 77 o

L.2.4 Gt BRI v =5 R, RH
GraphPad Prism 5.0 Se i 803, RABRZE T
ZEMATAE B, AL 1E] L8R F Dunnett-r £ 35 3517 9
PILLES, DA P <0.05 FA5IHE L,



2017 46 H

TR % June 2017
39K FHoH Chinese Traditional Patent Medicine Vol. 39 No. 6
2 BER5HH AR, PHMEXT R [ 2F Hfth 7T 30 mg/ (kg - d) ],

2.1 MBRBRANG TR SRR . I8 4840
BRAERIEHNHra MR AIAL, BRI IR R
MRAHAHLE, /NIRRT 25 [RHE L R IR i 4 BT
BFEHM(P <0.01), YW SLE AL SR

B TR 200 mg/(kg - d) 41 f1 % & F %
400 mg/ (kg - d) HA/NEIATT & 22 CHEELL IR
B A (P <0.05, P <0.01), Bl
BT HRAENS B 08D NE N B AR B R I AR 28

®1 REFERMESERMFSHERDNRERERFREHMFZM (X5, n=10)

Tab.1 Effects of GA on body weight and Lee’s index of sodium glutamate induce obese mice (x s, n=10)

4H 5 i/ [mg- (kg-d) ~'] RIS AR g 2= [ H0/% NG W60/ %
IE X e Al - 39.35 +1. 81 15.46 0. 23 3.73 +0.85
HEAIL] - 57.52 +4.53% 18.11 +0. 86™ 11.73 +2.27%
FAfiTH 30 49.36 £3.23* 16.97 +0.51 * 8.02£2.79"
WA FIRA 400 42.37 +6.70 16. 83 +0. 62 ** 6.98 +1.55*
WETRA 200 47.10 £5.91 * 16.83 £0.55 ** 7.54 +2.28

M SIEWX AL, P <0.01; SRR ILE, * P <0.05,™ P <0.01

2.2 SFARBANEFIERE RS 3R H R

HIEHE ARG, SR F AT R BT
MR G IR £ . (O IEFE R, UEFE R, B E
B EMERRIE (P<0.05, P<0.01), BT

R EARRN R 25 RS IEaS it . SR
o, AT R B T IR 4 25 A5 Ik A5 B i
FrEZES (P >0.05), UWIAESCH 7 & Bl N %
BT SINER IR, 45 RILE 2.

®2 RETFTEMNBSBRNESHEM/NRESRNZE (X£5, n=10)

Tab.2 Effects of GA on organ index in monosodium glutamate induced obese mice (x s, n=10)

215 F4t/[ mg- (kg-d) '] FFIEFE %5/ % JGLEHE % % 5 HEFE %% DEFRE %
TEH X IR - 4.84 +0.31 0.25 +0.07 1.43 +0. 18 0.61 0. 12
i) - 3. 14 +0. 65% 0.18 +0.07* 0.77 0. 33% 0.33 +0. 14%
FEARALTTA 30 3.62 £0.34% 0.16 £0. 05" 0.79 £0. 22" 0.32 0. 04"
BWETFIRH 400 3.41 +0.31% 0.20 +0. 05% 0.72 0. 19% 0.35 +0. 06%
WETRA 200 3.13 £0. 41" 0.16 £0. 04" 0.73 0. 13" 0.30 0. 06"

e IEE S IRALEE, " P <0.05,%P <0.01
2.3 stpepe s & F TG, TC, HDL-C. LDL-C %
AR e R 3 AT, IR R IR A
I, BERVA/NEINGE TC. TG KJE R & A it &k
FE (P <0.01), HDL-C g Z M EME (P<
0.05), LDL-C B&EMEF= (P <0.05), PiHIHiA
TR SRAUEARLY, PR 2GS At T T 4 Rk
BFRREG /NG 19 TC A TG & A &1 %

PEREAG (P <0.05, P<0.01), HDL-C A& RE
s (P <0.01), 8% 547 i B R (P <
0.01), BLHIIPEL Ak AbTT A £ T RO LRSI
2 R B 1 B B/ BRI P TC . TG A
-, THES HDL-C AE, SR IS M. 4550
%3,

£3 RETFEMEM/MRME TG, TC, HDL-C, LDL-C, XK (X5, n=10)

Tab.3 Effects of GA on TG, TC, HDL-C, LDL-C and leptin in serum of obese mice (x +s, n=10)

1 kv TC/ TG/ HDL-C/ LDL-C/ i/
[mg-(kg-d)’lJ (mnlol-L’I) (mmol-Lfl) ( mmol-L’l) (mmo]-L’l) (ng-mLfI)
TE 3 % B4 - 2.86 =0. 83 0.58 =0. 17 2.43 0. 68 2.19 0. 66 1.08 +0. 04
FAIZH - 4.56 +0.92% 1.50 +0. 36" 1.36 +0. 08" 3.23 0. 58" 1.29 +0. 17%
FEARALTT 4R 30 3.35+0.96 " 1.16 £0.23 * 2.66 0. 61 ** 1.48 £0.26 * 1.13 £0.09 **
W TRRA 400 3.13 £0. 63 ** 0.58 +0. 18 ** 3.87 £0.55* 3.05 =0. 67 1.13+0.07 *
BE TR 200 4.08 +0.70 0.61 +0.07 ** 2.58 +0.97 ** 2.76 +0.95 1.14 +0.04*

M SIEWX AL, P <0.05,% P<0.01; SEALIILE, * P<0.05, P <0.01

2.4 sFHepE SAFIE TG, TC, HDL-C, LDL-C #
Hod AR 4 AR, SIEE XA, BRI/
BUFFIE TG A1 TC & A /BT (P <0.05),
LDL-C &3 Thm (P <0.05), SHRAHAMLL,
My T 2 A £ T R R L AR AL/ RUTEBE TC

TG F1 LDL-C ¥ i EHEME (P <0.05), UiHI%a
& 400 mg/ (kg « d) 1200 mg/ (kg - d) Fl &, ¥
A S PRI SR N5 3 1Y ME /N BRUFFIE TC . TG
A LDL-C 7K, & & TR IHINE Z RS S
AR Rt /DN B v I o
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Fx4 ERFEXIER/NRATA TG, TC, HDL-C, LDL-C fi(EIEA (¥ s, n=10, pmol/g)
Tab.4 Improvement of GA on TG, TC, HDL-C, LDL-C in liver of obese mice (x s, n =10, pmol/g)

25 51 Fl/ [ mg- (kg-d) =] TC TG HDL-C LDL-C
1EF N R L] - 0.87 £0.31 5.21 +1.48 6.84 £1.33 1.28 £0.09
IR - 1.27 0. 39* 15.19 6. 50" 5.01 £1.17 2.28 +1.32%
AT 30 0.80 £0.31* 9.01 £1.88* 3.91 +0.82 0.48 £0.27 ™
WEFRA 400 0.87 +0.19* 5.18 £3.31* 5.50 £1. 81 1.20 £0.51*
BETRA 200 0.92+£0.33* 6.73 +2.62* 6.84 +2.29 1.28 £0.09 **

0 SIERN A A" P<0.05," P<0.01; SR L, " P<0.05, P <0.01
2.5 stAepk s S MDA, SOD. GSH-Px # % AT 4H /N BUHEE SOD it GSH-Px iy 71 8 55 FH ey

v 5 BSCIGEEREERM, HIEWXTIEA AL, B
R /N IE % SOD it GSH-Px il 76 7t & 1 [
ik (P <0.01), MDA i ®mBEFHE (P <

(P <0.05, P<0.01), MDA & 4 & i 2 & %
(P<0.01), BiBH&E T/ vl feil o 7757 SOD #1
GSH-Px {14, A2 FERE /N B s I B /E H o

0.01), SHEAVHAMIL, FHAMITHMBEE TR 2
x5 RBFEIEH/NERITAE SOD, MDA, GSH-Px f&M (Xxxs, n=10)
Tab.5 Effects of GA on SOD, MDA and GSH-Px in liver of obese mice (x +s, n=10)

25 Flt/[ mg- (kg-d) '] MDA/ (nmol-g ") SOD/(U-mg ! prot) GSH-Px/(U-mg ' prot)
1E# X R4 - 48.93 £28.48 61.05 +16.51 216. 81 =30. 64
HIRIZH - 117. 02 £47. 58* 25.21 +14.75% 126. 66 + 64, 32%
FARABTT A 30 31.03 £8.99 ** 51. 60 =20. 06 * 199. 37 +55.20
WETFRA 400 59.27 +23.63 ** 52.64 +17.58* 219.10 +48. 16 **
WEFRA 200 38.87 £9.57 ™ 52.43 £13.35* 224.05 £44. 65

e HIEEMRALLE,™ P <0.01; SEBEILE, © P<0.05,™ P <0.01

3 itig

AR RN RIS AL /NS, HLEUEW]
AR B RE T B/ BB DI RE M. R R AR
PO IR B T A2 AT R BT
BRE S A E RN LT i aiAl 2 3 — e il , filf
R Y9201 B R AU RE S8, IR AR IR RE R
AL, RN AR %5 7 d e FERAE
MR 3 mg/ (g - ) HEATIERE, RIS ACIHEAIF
e A MILAE /DN BB RY , AR 55 TE X IREH AR LE,
PR BRMTE R, AR IR A A ik =
W T o R R A RN, XS/
REARAT B0, SRR /N AR 2240, JUEAS i A AR
PR B R T IE WX B4 . A G R IR i
W PR MRS — RS 19 2N, A 24 L i
SR A S ARSI BB i, AR A
W EAWRE IR Mo AT TR0 R A R
MASZ5Y), FEM TR TC, TG, LDL-C, Jha&
HDL-C, A 3CHIE, fliTRIENG 25, BR T HERE
RILAR, HSCEEARARBILIAE, i AT 5 AE B
POAAETNRE " o IR 50 v FH S AR AT 4 g B
8

WM, MR R &, 55 1k S Kok Al
ARSI Y (DA SECS /R s € RS TN o
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AR, A5 &, e TC, TG, LDL-C,
HDL-C S AHC i B8 48 A 19 28 Ak m] B i) & BRI B o
SOD 1 GSH-Px nJ LU BRANM N i & ey, -3 4n
Mtz A d L 05, XEHLIAR ) ST i % E AR
Ho B FRIENBREY R, | IZAETHEY
W, BT A B TR RS T i Al R /N BB
SOD F1 GSH fi#i% /1, ifi EL SOD F1 GSH G 71 7+
(RFIE, MDA ZKP- i 2E BEAL, BRI & 1 A
APUEALART AR o A IR T 45 R 2%
W], W FIREE W& PRI 2 RN T 1 LR/ B
M AL TC, TG A, WE AL RN
SUFFIE MDA 7K, T AR AE/N BRI SOD Al GSH
FiF G 7, Fhim RERE /N B TS 8 K, XA RN
VA R/ B I AR AT S 3 I R R VR

S 3k

(1] 4Bmess, TROL, B ok, & WEHAREA. FEAEHLHK
WITT]. 3o, 2012, 33(4) . 421426.

(2] skomEmg, ZEdRl, X1 M, % A FIRE TR R
[J]. & TR, 2013, 34(10) : 386-390.

(3] XIEM, EFAE, Ha, % BHERSRE TR
BT[], BERZsAREead, 1983, 13(2): 4347.

(4] W& W, 22 e, TUUE, % BEFRRZGIIEN &H
R 1Atk R (0], i 2yedesk, 2014, 29
(4): 435438.



2017 4£ 6 H ok 2 June 2017
39K FHoH Chinese Traditional Patent Medicine Vol. 39 No. 6
[5] Shi L, Lei Y, Srivastava R, et al. Gallic acid induces apopto- 2010, 26(9): 799-802.
sis in human cervical epithelial cells containing human papillo- [10] gk T, UERVE, IRTEIR, & OR[EME S =R ANE AT
mavirus type 16 episomes [ J]. J Med Virol, 2016, 88 (1) Wistar K EUIGHH KBS 65 A0 T 0B [ ). 1l o
127-134. . BE2ERR, 2013, 51(7). 25-27, 31.
[6] de Cristo Soares Alves A, Mainardes R M, Khalil N M. [11] NIPRZE, VFRAPE, FNVOME, 45, A& RRANXT KB Mg o &
Nanoencapsulation of gallic acid and evaluation of its cytotoxicity T8 It 2 BT A K S SR S A T s [ T ], IR BE2G,
and antioxidant activity[ J]. Mater Sci Eng C Mater Biol Appl, 2013, 53(10) ; 24-25.
2015, 60(3) : 213-215. [12]  EXsy, fhoisE, BEEE, % AEIRN/NRZE I8
(7] 5 &, Z6d, A - AR, % B TR ez [J]. vEdegyaEgeak, 2012, 27(5) . 442-443.
NS ERE G ()], P22y 5IE R, 2014, [13] Hochberg I, Hochberg Z. Expanding the definition of hypotha-

30(2): 34-37.

lamic obsity[ J]. Obes Rev, 2010, 11(10); 709-721.

BEET TR X I Bk AL 1498 (14] Bk #%, A, i 8, % VA bTT e R R
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(9]  ZRWE, W 7, XERB, % BEARWESFOIEBS
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A,  FEak', EEK, x4ewW, K F
(1. AT E¥EHMELEER, ZAIT BT 157011 2. HATEZE, E4£IT BT 157011)

WE: BM UL A7V AUR 5 KGO B e T A E LRI 22 5% . 3% MM Brown Norway KBNS
K5 U, IEAEAEFEMEEREA, A2 HE B AT AV AV EREREL, IEH A MR AL 45T A B
hok, BEHLAZ 1R, LAY 14 d, W2 KR Penh {5, IMEHIBITE T #RCUANAIEAE Thl | Th2 485 40H K F 7K - K&
FBEEd (CROT) FIfEE AR E (ACTH) KT, AbFEREL, WOl gl 20 R e o D e <38 o 285 B AR 1k
RT-PCR &0 N R B 1R B SR RO R (CRH) B2 TGF-BI . Smad3 mRNA £ikKF-. &R EHK
HUZH . A VAL Penh (B B (R FAITALA . EFEXEZ Th BF BE &AL, Th BFEEEFLaRLd. A
AN AN R IL-S BEMRTAE A . FAEA I CROT, ACTH &M & F Ffi CRH mRNA &3 & T 2214
AL, AIEALL ACTH 4 & CRH mRNA B & TAEAA . T 5 KB mHLUE LA K K7 TGF-81 . Smad3 mRNA
FRKESEFAMALRFLS, AITILA Smad3 mRNA £k KF B E R TERL . T KB ZE AL S i H
B RBEMHER AERRMEAR EMRTARA, &t 20, HER, TR XEEEA B E P iEA,
FBRRHOS Thl/Th2 S . T -2 k-5 B ARSN (HPA %li) T TGF-B1/Smad3 3@ ¥ (9 98 15 1 4 8858 ;. A7 T LR
TGF-B1/Smad3 3 #& i 15/EFH 55 T 22094, % HPA Sl 1 /e 3 2205 .
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