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Animal Experimental Study on the Weight Loss Function of Two Kinds of Chinese Herbal Medicine on the Obese Rats

TAO Qian, JIN Xin,LIU Shuo et al (Infinitus (China) Co. ,Ltd. ,Guangzhou, Guangdong 510623 )

Abstract [ Objective] The research aimed to investigate the potential effects of two formulas of Chinese herbal medicine that offer weight
loss , the rat model of obesity induced by high-fat diet was established. [ Method ] After 8 weeks of continuous feeding , the weight of liver and ad-
ipose tissues of the obese rats were measured; three serum biochemical indicators and 12 obesity-related factors in vivo were detected; and the
results were analyzed statistically. [ Result ] Both of the two samples could reduce the body weight and fat weight of obese model rats,and im-
prove the levels of glucose, triglyceride and cholesterol in serum,and decrease the contents of NPY in hypothalamus, FAS in liver, ghrelin, GH,
INS in serum,and increase the contents of leptin in hypothalamus and GLP-1 in serum. [ Conclusion ] The two samples have a certain effects of

weight loss on the obese model rats,and have the potential to develop weight loss products furtherly.
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Table 1 Dosage of each experimental group

60 kg A YT A
) AR A AR
. ; Rat dose
Group 60 kg adult Equivalent to K

daily dose//g  adult multiples &/ke
Fdh 1 4 Sample 1 1.3 10 fi% 0.22
i 2 4 Sample 2 1.2 10 3% 0.20

NSRS 20 B 2 1 30 I JRE SURROR B, e 1A

O 3 4, A 10 HIEL, 435 i 44 AL
HRZH (BFPEXTHR) R 1 ZHARESL 2 20, 245 T m FABR 1a) kL,

RN 8 Ji, MIE NS BRAL K R b ik s 10 H L, 487
YEFFIRR} RS 8 JA

BRI 0HE 18 20 T 32 kR i, 25 2 ELAR 25 245 70) B AL
R, IEH N BRI IR 25 7 S iy gk, 32
LR ZR 25T TR] 8 Ji] o A RO SR PR R PR AR 1
UL A & 4 H R T R Y
PRSI (B A A T IR ) AR IR

ARG, FRREE, 1% % 0 L Z 5 (5 mI/ke) BRI, K
BT I A L 2 B0 R A R R 4 0L 5 mL, i 30 min

PAE,2 000 v/min B0, AR ML -20 CLRAFR M. AbFER
B, A8 P BORT /R T, 573 MO Fs L 458 5 ] T S AU PRI A
FFRRE, TR A HEAEL 53 BOR BRUR Ml BB, T
IKAEHER, -20 CURFEARAT , 5 R ELISA a0 & o £
M SR 00 JES AR 5 IR 5 5R FH 4 1 sl A A D0 2 Al 4
o, ALA L[ A | LW R = R A LSS R AT SE i
SFOTHTAL B, HUARA ) 22 S

L3 R HiRAE R Excel FOFBEATSTT
FALRE, ZERLL X£SD FIR, I HEAT T-test 347, ¢ fELIE LLAL
IRI2E S i R E

2 HBR5GH

2.1 FEENXBREENRM i 2 FnE, R
T HEIHER BRI eSS, TR AR X 4 B B A
HPEA TS T ARSI . i3 2 T, 45 T v AR ARDR A 2%
LR U AR, R 25 2 I TC (35 MR 25 5, (R R X IR 2 5 1
O IRAM L R A BB PE2E 57 (P<0.05) o 45257 N, 5
O BRZE AR LG, A5 0T 4 A Bl ey (K S ) S 1, 47 v
FABEGRLREW] AR R IR, R BOCRUILRE. S S JH
TFA6R 2 A2 2 X RE I S 0 ) Ao oy DR G o i
AR Z AR At T I B R A L AT — i A R
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Table 2 Effects of the two test examples leave on body weight levels in obese rats g
YN -

a5l BOWIEE  wm mom m3W mam s %6 i %74
Group W;:igh£ ’ First week  Second week  Third week  Fourth week  Fifth week Sixth week Seventh week
TEH X B4l 376.6+25.6" 413.5+26.17 431.5+27. 17 "459.0+26.7 " "475.9+28.5" "491.9+27. 1" * 505.6+30.1""* 519.1+34.9" "~
Normal control group
RN IR 2 408.2+26.9 450.1£32.6 481.2+35.3 507.9+40.7 532.6+44.6 561.5+49.6  578.8+48.6 597.2+48.6
Model control group
el 1 41 Sample 1 395.9+21.5 428.8+22.2 453.3+24.7 474.0+27.8" 485.3+23.5°"503.8+28.27 7 523.7x31.27°  541.7+34.3""
FE i 2 2 Sample 2 396.0+21.0 430.0+22.7 452.8+24.1% 476.1£27.9 499.4+34.0 524.0+35.7* 538.1+£32.9" 556.6+33.8"

SRR BRL L, * P<0. 05, % % P<0.01, % * = P<0.001

Note: Compared with those model control group, * P<0.05, * * P<0.01, % % % P<0.001
2.2 FRHEAMNABRHWEBEREMBANBARENHM AR AR SEERR A EE A SR AN, S
3~4 WE I TR ETS S A 2 RN 2 AR E A R RN R 25 TN, B0t R T A s 4 i TR B 0
SRR B L o IR A I B 25 2 S I PR A R R IR A PRI R4, BB RORAT R IR, 3R 32 il it B
5 AR 2 B AR L, A BA B2, R 2K et

*3 ZiHAMARBEENHM
Table 3 Effects of the test samples on food intake in obese rats g

WA L B2 H PR 1 WP QA3 R A WIS B 6

BT

oL
’Gﬂjjj First week of Second week  First week ~ Second week  Third week  Fourth week  Fifth week  Sixth week  Seventh week
roup modeling of modeling of dosing of dosing of dosing of dosing of dosing of dosing of dosing
IE R R 27.4 26.0 26.9 27.2 27.2 27.5 27.1 26.9 23.9
Normal control group
FARY XS HE 4 25.8 23.5 23.0 23.8 23.2 23.3 23.7 23.0 22.5
Model control group
FEdh 1 2H Sample 1 26.8 26.2 25.4 25.8 25.3 24.0 24.9 23.1 20.6
T 2 4 Sample 2 27.4 26.0 23.5 23.1 23.4 23.9 24.7 22.8 20.8
2.3 ZiEEMNKROLEENERBZI  £5 7 FAiE  GLU SJHERE CHOL  Hh = TG) #AT# M, 13k 5 nf

LERZ e, AR A S R B, 0 3 3T 3 AR AR 4 AR (I

UL, R T R AR AR AN T 15% B , 5 I R BRAHAR L
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Table 4 Effects of the test samples on total calorie intake in obese rats kJ

3] TSR 1 JE R 2 AR 1A RZNER 2 JE A3 AR A WA SH WA O AWM
E; " First week of Second week  First week  Second week Third week  Fourth week  Fifth week  Sixth week  Seventh week

roup modeling  of modeling  of dosing of dosing of dosing of dosing of dosing of dosing of dosing
1 XTI 392.25 372.21 385.10 389.37 389.37 393.68 387.94 385.10 342. 15
Normal control group
TR IR 2 479. 49 436.75 427.46 442.32 431.18 433.03 440. 48 427.46 418.17
Model control group

T 1 4 Sample 1 498.07 486.94 472.08 479.49 470.20 445.29 462.79 429.30 382.84
g 2 4 Sample 2 509. 25 483.21 436.75 429.30 434.91 444.20 459.06 423.73 386. 56

TE KU A R 8RR 14,32 kI/g, Tl s SR AR kL ARk 18,59 kI/g
Note : The heat of the rats in combination with the maintenance feed is 14.32 k]J/g,while the heat of the high—calorie feed is 18.59 k]/g

AR HAZH R LAY GLU 7K B St T iy, L 630 v I A 1)
Il SHEL(6. 1 mmol /L) ; SAEHIXF BRAAH L, B Al 1 ALFIRE & 2
LR GLU 7K WY A, 5 ELAE R B XE 6 U R 9
FEIN o DA SESRARR  SZRE il AT — s R E 1 A o
HKCFBIVET . BEAh, e AR BEGRDRL s B T 15% %00, 5 1E
OO BRAR L BT IR 2H K LAY CHOL i1 TG 7KW1 2 7+
ol s SRR AL AR LU, B 1 4RITRE A 2 2H K By CHOL
TG BRI RRRAT, DL SRR, 2R il i BE B AT
AT JEE A A P R B O B, G R R il 2 4 X
CHOL A HIZCRE S a1 24X TG B IR

2.4 ZHHRMNKXREREEREHOZM  LILLEK
BV, e B A VLR 7 L S A T R i, DR TS W/ 1
BULLAEL. FhER 6 AT, e A RBARDRE 45 7 K U M HE 452 60 d
J5 o 5 TE 0T B Lo, B R IRZH B A S B 2 T v, T
JUFE AR i U AR A R T e, DR R AL

BRI R o 2 Fh 3z 1R it 0 B A AN R AR E AR A
SRERIG FRZEAR LU, FE R 1 ZLRIRE & 2 AR R AR
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Table 5 Effects of the test samples on three serum biochemical indica-

tors in obese rats mmol/L
2H 5 QIR S LERE
Group GLU CHOL TG
IEH X RRZH 4.84+1.01°  1.02+£0.13*** 0.60+0.14"
Normal control group
HRRINT HR 2 5.92+1.06 1.49+0. 17 0.99+0. 31
Model control group
FEAH 1 41 Sample 1 3.54+1.46" "% 1.15+0. 13" ** 0.73+0.18"
Ffh 2 21 Sample 2 3.68+0.89" * * 1.03+0.14* "= 0.76+0. 14"

T SRS B LU, + P<0. 05, % % P<0.01, % % * P<0. 001
Note ; Compared with those model control group, * P <0.05, * = P <
0.01, % % = P <0.001

*®6 FTiXHRIIEHXREREERBHEHM(n=10)

Table 6 Effects of the test samples on organ weight and index in obese rats

2151 WE JHPHFE B A TR %L Ji s B i L lig Egid
2 Body weight Liver weight Liver index Fat weight Fat index
Group
g g %o g %o

IR HE A 519.1+34.97 " 12.01+1.49" "~ 2.32+0.32 13.65+5.00" " 2.66£1.06" "
Normal control group
R AR4H 597.2+48.6 14.86+1. 63 2.50+0. 26 29. 18+7. 88 4.87+1.23
Model control group
g 1 44 Sample 1 541.7+34.3" " 12.60+0.83" * 2.34+0.21 18.11+2.96" "~ 3.35+0.56" "
i 2 4 Sample 2 556.6+33.8" 13.20+1. 15" 2.38+0.25 19.95+4.65" " 3.57+0.74" "

T - 5 AR B H A, + P<0. 05, % # P<0.01, % %  P<0.001

Note ; Compared with those model control group, * P <0.05, * % P <0.01, % * % P <0.001
2.5 FiXERMARENSHAEMEXEFHRmM A AL, B IR KT Fh NPY &5 0] 7w 58
SEIS KBS BOL MR EE T B ISR 40, SAIM 0 ELISA  JUXHIRZE AR HE, S2 3 RE S 4L K BUF ik NPY 5 34 A Tl

R 551 2 , ARG A2 AR i T A BV PN 22 A0 AR JH A S 1R
T-(NPY, I R 28 ik ; Leptin, I iR 28 s CCK, R Mg B ot
NRBEN A 2 FAS , JFRERR I R & U ; Ghrelin , A= K328 BRI
JIK; GLP—1, Jiférms B R HEBR - 1;INS, e 3 s GH AE RIMER
EPI, 5 |5 2% Cortisol , J7 IR ; T3, IfiL 35 = fill FE R U R
T4, B HUARIEZ) ) By sm, HARIRIG S R L% 7,

NPY J& i Fefili 5 RAZ 2 oe /il =2k Ay —Fh i
WA ED T XU B £ B R B . SRR X

FREERRRAR . et R s B2 e it By — & 319 T ik
MZREIVE T, e IR AL 1 4L AR

Leptin J&—FEPMEER , 7T LT T T Fo i i 0K 5 9 15
oK, 5 G AR, RE R AER I, A iR . 5IE
OO IRZELAH L, AL X B2 K B P il Leptin 25 & W] 2 [
G SGARETIR IRZH AR FE, 25 7 2 Fh 2 e il (9 25 57 4R B
(1 Leptin & B354 AR B2 A T, He R A 2 41R9 Leptin
TR EON U .
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Table 7 Effects of the test samples on 12 obesity-related factors in obese rats
24 5 NPY Leptin CCK FAS Ghrelin GLP-1
Group ng/L ng/L ng/L nmol/L ng/L pmol/L
TEH % HEZH Normal con- 2 639.71+£199. 99 5.20+0.54" " 455.90+39.47" " 12.72£1. 11" 876.32+77.75" " * 1.953+0. 104~
trol group
FRI X B8 2] Model con- 2 913.39£231. 45 4.55+0.17 408. 61+32. 56 14.58+1.41 1 217.55+158.90 1.848+0. 117
trol group
i 1 4 Sample 1 2 551.15+78.07" " "  4.88+0.24" " 381.87+43.95 13.05£0.51" " 992.56+77.27" " " 2.050+0.120"
£/ 2 4 Sample 2 2 617.55+78.32" " 5.01£0.30" " 402.97+31.91 12.96£0.38" " 961.81+118.21" "~ 1. 928+0. 126
415 INS GH Cortisol T3 T4
Group mU/L wg/L ng/L wg/L pmol/L pmol/L

TEH X IR

Normal control group
RS B2 Model con-  7.797+0. 467
trol group

i 1 41 Sample 1 7.245£0.551" 7.270£0. 547"
FEdi 2 21 Sample 2 7.215£0.436" " 7.136x0.623" "

7.127£0.338" " 7.122+0.255° "

7.899+0.476

50.272+4.375"

45.604+4.313

47.807+2. 840
51.107+4. 425"

15.434+0. 797 545.17+49. 94

41.650+24.776" " *

111.752+39.770 15. 059+0. 803 532.48+48.01

98.000+38. 515
103. 684+37.217

15.633+1. 194
15.842+0. 583"

557.52+30.26
564. 82+30. 28

SRR BRZ LA, = P<0. 05, % % P<0.01, % * = P<0. 001

Note ; Compared with those model control group, * P <0.05, % % P <0.01, % % % P <0.001
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LUK 3 52 sl N s o I T B 2 A
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R, S RE S A Bl CCK & 18 S s fk, 321 2
T2t SRR B J 9 CCK 2y 1A 1 35 O 8 R
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AR ARRAR , Fe] 2 RiREG B A —E 1 FAS HEIEHR]

Ghrelin J&—Fhf J5 T B I 18 B9 P9 B IE IR, & BRI fr
B IR O, 5 R A E I, T RES
57 AR R A B S IE A B L A
RZE AR B i Ghelin 5 A W TH 5 3 SR80 Xk BRZELATT 1L
Ei 1 ALARER, 2 AL BTG Ghrelin £ it 3945 AR [l F B2
FROREARG M2 SR S 2 LR S LA B a3 ) Ghrelin 5
AR, T/ T S0 K FRUAG i SAE ABBARE it
20 T RN i

GLP—1 =205 i e B 20 40000 i 5 2 A4 i
5 o DS IR T S M 2, AT R FE R 2 L HIE
0 BRLEUR LG, B0 R R RLIAL IS GLP— 1 55 4 ) 1K,
7R R PR P B S AN S A K R4S T 0, AT
AT GLP-1 3%, FEOC R AT, 2 itk
AR RS GLP-1 & A A Th, ke 1 41k
B GLP—1 5 i SRR BRI L, THEs i M

INS JEALAR P — B R AR I A0 2, S Fr i 18 5
A P 3 B S L R A B 3 e i 5 A4 D T, 410 ot
B SRR X IR H AR BEZE R BRI INS 55
STV s S SR 2 K R B TR AR R 5
PG RRZE A L RE S 1 2 ARE 2 2H A9 K UL I INS & &
P IR T AR VR B (G RARG , M2 51 535 J L2 A BRIt v 3 L
P FUIR R 0225 SR A X o

GH HAM A K SRR E R L 5 0E w0 B 4l
R LG B AR 2 A LAY GH 2 A 0 7 85 ; A5 5 280 o G
LAAEL , AR 2R U LT GH 5 4 1 S (B BRI

EPT {9 TH 5 45 G HLIACFR 184 i, T B 2 02 32k B s 19 43
FRASHE™ L 5 IE 0 BRZELAH H, R B 2E K BN 1Y EPT
R LT, AR HRZLA LL , 45K 40K LY EPT &
A TS HE S

Cortisol ¥ & AN , T S BOM N ET AR AN RE BHEA (2
J 72 I, SFEGIRE o 5 1E 30 PR LA L , AR50 %) B 2H
BRUIMLI Cortisol ¥¢ JiE W S TH s s S 780 %) IR AL AH 1, B 1 2
FIVRE S 2 4 BUIMLIE Cortisol Yk B A — 5 MY BEAR , fH2
A BENELES .

FER B3 000 14 5 B0 22 2 o 375 = DR I 4R ( T3)
DAK G HUR AR 2 (T4) , ol B e e kA K R &,
5 TE X BRELAR 1L , B0 o) B ZEL A LAY T3 1 T4 ik i G i
S 1k 3 452 1R i 2H K BLILI T3 R T4 ik B 5480750 0ok A2
R AL TER 25 5, I SR % 45 32 R it 0 A By AR
JRDITRETCH) 50

ZEAT L2 ST L, 2 A2 s R o A A B 28
SRR, B RE S R AT AT F A 78 A LB A T, e 3 T B
T = U 12K S A A B I o T B I 5 RIS
N EEH NPY f)8 & BTHE FAS 3% P 115 0 Ghrelin, GH Fl
INS [ &85 THE T i Leptin 5 AL GLP -1 F 45 H
XM S CCK i ML 5 R ZE EPT, Cortisol | FU{R
HRZE T3 1 T4 (OSSN
3 g5t

T AT TS R P K ER B AR T X} 2 Ao 2 el R
A BV TN SR AT T W RS . 2 FiRE X T2 ik i
(5 o R A S Bt SRR B 200 AR L O TC ) i, (L
SZAR K R A0 P A 1 BT B R e, X R 32 it
R VLR DRI LR T B 5 B IR QI AR G . 7EBE R
TERAS B 30 5 A A P £ B A3, M T S B T
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B 2 AR SR E T R BRI AR 7

RO

2 Leptin Fl NPY JEIARPA 2 Bl 55 Ak B0 22 £
BRI TP A B R . Hiop Leptin 2 ph AR R 3
[l (obesity genes ) 32 fifl 25 — PN 433 22 G0 AV P fig B AQ I 9 e
PRIk . Leptin (MG 52300 WA )5 , 10 A0 L Y006
F, 2 SHUAS S e A A E T A A . NPY 27E
1982 4F 25 UMl v 42 BB — B 35 36 AN E LR 1Y B B &
Ik, B EES SEAT NN 5465, BT ERhE
EHAEIER T F M2 9 Leptin F1 NPY A1 HAEH],
FE T R AR P B I G BRI G B BRI . AT A5 R I
71, SRR RAZH (B X ) AR E, 3230808 2K U I il
i) Leptin & TG, i NPY S i W A%, T2k
G e R N B e s R B A8 1k, D Leptin
FINPY (5t R ARG , IO 1% 2@ 8 5 R I 351 , fe
FHEZ AR R R TEIR .

AR ZRUIK Ghrelin J2 %y 5 24110 X/A 404y
e, FLAT S IIET A AR HE2E KR A0 i ok IR T e L
1 iz sh K S BE S T R A B 25 Fh R A INS L/
KA A KR 7 2 B R 2 | 5 0 25 40 7l ke B 3
Wi 2 Leptin ZE 5% 13¢ Ghrelin 7K 577 A 52 L i JBs
25 B 2SR K- 1 (GLP—1) 2 o K3 181 i L 40 4 b Fry — o
L2 MR, T A e 8 1 05 2 R G I 2% v ke 5
BRI . GLP—1 F1 Ghrelin Xof T 4L i £ Qi i e
BB IWAFTE—E RS TR . BTSSR, 5 IE % %)
FRZELR LE , B4 URY Ghrelin 3 B 0 7Hi5 , GLP— 1 35 &
)PP S8 ARG 5 T AR T 32 A0 RE i, 5 RE R 2L A Ghrelin 5%
A RIRIFEE (9 T W, GLP— 1 & B 2 0l T, e SR 5
Leptin 1 NPY 7E A BUALIE i 6 25 2448, Bk GLP-1
F1 Ghrelin A HTE FH T AE 300 2 14 55 P PR AQIS , Fre X %
A B

NG TR & Bl FAS &AMk AL 2 Be il A A —
ORI A £ R PR S A G T ) O B, 2 A T L
i i LI NG 5 24 b ek, B K BROK AL B - OB T 1
HULH M =B A E 2 . FAS 76 B8 AL BURAS R 3238
2R TR (R T S R T 0 550 DU 5 1 40 o i
U 5 BT 355 P AT I P TR F) 45 R, AL T o 81 g G T
PRI . ZRIFT 45 R o B BRZH K Bl FAS & ik 7t
5, UL S e PAAE DR M, T LA RO N R B
BT ARKE LTI P (4 FAS 555, SRR IRLAH 1L, A
RIRIFBE (BT s 33t 5 i 2EL A B 8 i Iy A L
B FURIR RIS RATY &

e 25 INS 2 phJBMIE P9 B B 5 B 200 032 D9 R A S 4 R
PEV R AATATE LS RO N R | R 5 R 2 45 B R
T30 FA) — ol 2 11 J5F0 38 38, 2 ML A PR o — A A1 A 114 5
YRR R K BRI Y INS ViR 5 0k R
FAXT I A, 8 MU BERE s i, HLAE 3 43I 3 £ 1 INS 3

SEPRREAR IR B A o A2 3R S e 75 R U7 FOBE A8, e

AT OB B2, AT e S B PR LR AR T INS 32
AR FE P 2 2 o R R R A P PR 3K

EFEVEHIRZE R . A0, AR LR SZ 18R o T B

MLy 12 FHE AR 5C A 3~ ) 2 B R i A — (B2 00 25 Y

R e TS e e ST RSN VR A P 24 N TR s e ]

R R P (AN TT S5 (A — 20 IR ARIATFE .

S 30k

[1] NCD Risk Factor Collaboration ( NCD-RisC). Trends in adult body-mass

index in 200 countries from 1975 to 2014 A pooled analysis of 1698 popu-
lation-based measurement studies with 19 -+ 2 million participants[ J]. Lan-
cet,2016,387(10026) : 1377-1396.

[2] NCD Risk Factor Collaboration ( NCD-RisC ). Worldwide trends in body-

mass index, underweight, overweight, and obesity from 1975 to 2016: A

pooled analysis of 2416 population-based measurement studies in 128 - 9

million children, adolescents, and adults[ J ]. Lancet,2017,390 ( 10113) :
2627-2642.
KOTSRS AP R AL EhREPFIT [T ). BT
5% ,2016,37(13) :169-172.
(4] EIWRRN, 2430, 355, . FEMP R & S OUAC LD R RO B SEBa AF 5T
[J]. (RIEEE SF9T 5508, 2014, 11(4) :17-18 21

(5] =7, Bk, TSR, & SRR IE W PE IR ). TIARF
7%,2010,39(2) :133-137.

(6] BRI, PN, 5. BEREFESS AR TR T[T ] REEZG IR,
2002,37(1) :5-8.

(7] AR, T, 5y, 5. AEREIRES RN hREL ) ). BREDIE
FIERE,2013,13(6) :1168-1171.

[8] e, =l skills, 4. HIER BICMEC AR SRR [T ). BE
A IERE,2015,15(14) :2786-2789.

(9] ArH =ik, J54E, 1R, . S TR AR ARRUIM PR 3 ARk Y ki
SNALT]. hEFREEEE, 2013,22(2) :255-256.

[ 10] BNz, A 2o, 4. ) \IRAE SRR SRR S R 2%
A UIENIRTI 2R T ] FREEHEE AR, 2015,25(26) :33-36.

(L] U, Rhsihes (s, 4. 5 SR Bt e IR AE R VR £ i
(FAS) Feksli[ J]. TPl R4, 2013,35(2) :392-397.

[12] Rt ik, 5oht, 5. R AR P A AR, ghrelin 7 Jifies
IMESRRER-1 KPRy 2N [T ], ERE SR S IR A, 2011, 18
(5) :498-502.

[13] E—H, E58, 5k15, . BLERET cAMP/PKA 1@ EE R
FEIR L (RBREDER I ERERISEMA [ ) ]. 85 — % B2 K741, 2017, 38
(5):679-682.

[ 14] ik, M0 EEE, T4L, 5. SRS SN M UM U R |
JREGFIICELT]. s EEAR,2011,26(17) :2666-2668.

[15] 52, s LIl E S A KEER  FRIREER S R BT Tt g
[J]. &84, 2015,14(12) : 1316-1319.

[16] M, TIoe. SR Sl S R PR RO R AR T . T
[ A= ,2013(18) 80, 82.

[17] IS, T, i, A HRRIRRERT I AR S i O TR O
[J]. 228405:2%,2015,19( 1) : 102-103.

[ 18] B HURIRERE SHERE AR ROMER SR T [ T]. P E DA
PRAEETE,2017,8(18) 13-4

[19] W, 252, R, 5. - FE ik Y Sl 2 BORE PR
AR RE PR AL T ]. B AR R, 2014, 17(36) :4329-4332.

[20] MULLER T D,NOGUEIRAS R, ANDERMANN M L,et al. Ghrelin[ J].
Mol Metab,2015,4(6) :437-460.

[21] IWAKURA H,KANGAWA K,NAKAO K,et al. The regulation of circulat-
ing ghrelin-with recent updates from cell-based assays [ J]. Endocrine
journal ,2015,62(2) :107-122.

(22 AT, NG, T30, . BRIk 1 A= DhRERIIF ST IR R
[J]. AWM. T,2017,3(6) :97-98.

(23] K7, MRETEE. HRITRR AR FAS) FUNFFLER ) . AASEP R,
2018,29( 13) :103-105.

[24] 0, FRKUL, BEEK, 5. HERZGIETT 2 BB OB SRARP UL
HFFTIER [ J]. BEAFERAR ,2018,24( 20) 40684072

(3

[t



