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SUBEBL 2 b o0 FRALRI 3 AL, B4l 16 M, R 2 Mo RARREMNE A ERH 2k, #E4:21d #
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T e AR R E AL A 1 o2 (Amp-activated protein kinase a2, AMPKo2) Kik/K ¥, Sz
96 i PCR KIS H ghrelin, AR #E (20 W # 524 (growth hormone secretagogue receptor,
GHSR). % (eptin), LA R+ ghreline AMPKoa2. #Z:JkY (neuropeptide Y, NPY). #i
BUAERIMI G H A (agouti-related protein, AgRP) mRNA /KF. R  SEIGHE 7 KN AL KR
a2 FX |4l (P <0.05), %21 RFA KRS HEER L EZR (P>0.05); 1
W7, 21K, WALKRMAETEY L] E2ES (P> 0.05). Minl LA &LV fiE b kAL ghrelin
K (P <0.00), H&FEHH ghrelin 81 (P < 0.05) LI F Eliih AMPKo2 1 (P < 0.01)
(k4] . NEOERER] B EEE N ghrelin & GHSR mRNA /K¢ (P <0.01), FiAH
M leptin mRNA 7K (P < 0.01); [EN LR Figpy ghreline AMPKa2. NPY & AgRP mRNA 7K
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[Abstract] Objective To study the molecular mechanism of stress on appetite through hypothalamus and
stomach ghrelin pathway. Methods  Thirty-two male Wistar rats were randomly divided into a control group
and a stress group with 16 rats in each group and 2 rats in each cage. Stress was induced by tail pinch for
consecutive 21 days. Food intake and body weight of the rats in each group were recorded. Serum ghrelin
concentrations of eight rats in each group were detected by ELISA on day 7 and day 21. Ghrelin protein
expression in stomach and hypothalamus as well as Amp-activated protein kinase 0.2 (AMPKo2) protein
expression in hypothalamus of rats were measured by Western blotting. The mRNA levels of ghrelin,
growth hormone secretagogue receptor (GHSR) and leptin in stomach as well as ghrelin, AMPKa2,
neuropeptide Y (NPY), agouti-related protein (AgRP) in hypothalamus were measured by red-time quantitative
PCR. Results Onday 7, the total food intake of rats in each cage in the stress group was higher than
that in the control group (P < 0.05), and there was no significant difference in total food intake between the
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two groups on day 21 (P > 0.05). On day 7 and day 21, there was no significant difference in body weight
between the two groups (P > 0.05). Stress upregulated the serum levels of acylated ghrelin (P < 0.01), the ghrelin
protein expression levels in stomach and hypothalamus (P < 0.05), and the AMPK o2 protein expression level in
hypothalamus (P < 0.01). Stress also upregulated the ghrelin and GHSR mRNA expression levelsin stomach
(P <0.01), downregulated the leptin mMRNA expression level in stomach (P < 0.01), and upregulated the ghrelin,
AMPKo2, NPY and AgRP mRNA expression levelsin hypothalamus (P < 0.01). Conclusion  Tail pinch-induced
stress can increase central and peripheral ghrelin levelsin rats, and act as a temporary appetite enhancer.
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fit 7y #3524k (growth hormone secretagogue
receptor, GHSR) A JEIERCARE, FELFH
RN EI XIA RE40 oy b,  BAA ot e AR
S MAMDEEM. Har, ghrelin XF Ak
VE F BRI SZ 315 5 R OGTE o ANBIETOM 4 IO
KEUEARI R, I ghrelin 38 B8 IV
R K B AR ) B AR P

1 MR57I%

11 FERFISNE

K R HEAY ghrelin A5 H ELISA )& (62
5 #EZRGRA-90K) i F 1 [ Merck 2~ 1); BCA
EH RS E (539 PICPI23223) WA
Thermo A 7i); RPLE ghrelin Z 5o fifk (58
5. ab129383) FR L el I HF BTG A 2 1 I o2
(Amp-activated protein kinase 02, AMPKa2)
ZrilEPiA (5. ab3760) i HJEE Abcam
ATl RV GAPDH ML EHA (575
#5174) i HIEE CST avl; BARE AL R bR
WP Pt (535 : A0208) WA Ly

LRGN RNA HiiRF & (55
#K0223) W 15 E Thermo A Uik &
Bi'5: #K1622) Jb B %K Fermentas 2 1l ;
SEEF 9 PCR R &R gPCR SYBR Green PCR
WAAE (85 11203ES08) Il 5 X4 ME
H (ki) HRAT; ghreline GHSR. %
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Table1l PCR primer sequences

LR £ FK I 1K Top

Ghrelin ¢ 5-GGTGTCTTCAGCGACTATCTGC-3' 210
T¢: 5-TCCTCCTCTGCCTCTTCTGC-3'

GHSR ["¥%%: 5-ACCACCACCAACCTCTAC-3 152
Ti: 5-CAGCTCTCGCTGACAAAC-3'

AMPK a2 if: 5-ATGAGGTGGTGGAGCAGAGG-3' 237
Tif: 5-AACGGGCTAAAGCAGTGATAAG-3'

Leptin [-%%: 5-TCACCCCATTCTGAGTTTGTCC-3' 120
Ti: 5 TCTCGCAGGTTCTCCAGGTC-3'

NPY ¥f: 5-TCGCTCTATCCCTGCTCGTG-3' 220
Tf: 5-GGGGCATTTTCTGTGCTTTC-3'

AgRP [-%%: 5'-GCTGACTGCAATGTTGCTGAG-3' 228
Ti: 5-GACTCGCGGTTCTGTGGATC-3'

GAPDH if: 5-GGAGTCTACTGGCGTCTTCAC-3' 237
T#: 5-ATGAGCCCTTCCACGATGC-3'

W Ghrelin BIYL%#, AMPK o2 BB ERRIE AL 2 1T 02, GHSR BIAE KR /il #5328, Leptin RIJE 2, NPY

BIphZeik Y, AgRP BV FRAEPIA G 8 .
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FHEE ¥ 0 B 2R v s P 4R B 9 8T i

- AL
- XA

280
260
240
220

i Ig

200;

180+

-

160
14 21 0 5 10 15 20 25

I 1) /d 1] /d

7: "P<0.05, "'P<0.01, %418 H K’
1 BERRIEERE (A). BEBE (B) FikRE (C) K
Figurel Captureresistance (A), food intake (B) and body weight (C) of ratsin two groups
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Figure4 mRNA expressions of appetite-related genesin two groups of rats measured by real-time fluor escent
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leptin, DLM RN AMPKa2. NPY. AgRP
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ghrelin d 3k Wae 3805 TILEH KM H
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MR IR - R R AR AT T R L1 G R PR 25 113-181,
Ghrelin R ALl BRyrw. WY HE i),
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NZEHWRTE ) 2 LRI 26 o 03 (e P I e
g 7 | EE SR IG RAEAR T AT 284k, i pR ki =
AT RIAR RIS S 5 A L . 16 21 d NECIRES
T, ghrelin 7K T i (H A e /R 3G, HEm T
RS R MRS MG, WEIURY, 2 BIgrEN
WO LA R RINAL AT R B o AEHp 820 N BeIR
AT, R BB AN ARSI ) A AR A SR 2 il 2 A
FEIEAMACIEIR, B A8 R W H frod />, X RE
B HAARIR A AT A4 G

AT AFAE — 2 IR BRI, WA IR TR
MK AT N5 5 NI AR A . T —2
WEICHUGS G BT A 2 R B8 A 48 00 K B
Hii 5 ghrelin i@ 2% (15200, JE— 2097 ghrelin J¢
55 T B TR 25 M AT A IR A O .

gr BTk, W T UK R AN KK

ghrelin ZK~¥-[1) 75, LA ghrelin 38 2% H S Ak ¢
KT 5 Rk, {H ghrelin &G0 1T N o< 1 13k
AT A (A A LWL AR 0 — 2P BT .
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