(1P b R A 3R T B T AT A AR % TR AR
Fte4: R %k M B4k RER

QUL R B WIRHE B E I B, Fe42 271018)
i AR DU AT XS R TR R, DA IR 5 07 A3 AR B I B2 B i
K7 (CRE), 4047 PIAT AR A B IARGR R iy i sp e AR il OGS R ) A 1
Xt CRF 75 AT RS B AR b /R AT IR 70 BRI 1 HS N3R350 (AAD
PWAERY 20 K, 7 HIESETBENL Y v 2 AN, 4L 10 Has, Ssgsia, WRIGA NS T 10 H
I% 08:00 #REHBKEST 1000.0 pg/kg BW I CRE, i HEZH RIS &8 A FI 2K . WS 2h
G, GiibREE, 10 HE 10:00 47 B0, FIH Sr 520 € & PCR (RT-PCR) il T
i 238 e b AR DGR R B U . R LR R USRI T Ak
(CRFR) 1. CRFR2 K FAL/I M3 ZA5-1a(GHSR-1a)mRNA AHXH Kk &, 45 REH,
X RRAUALL, FRBkE CRF BERK T AR &R (P<0.05); RFEHRE T RS T
i B U 21 CRFR1T mRNA AHX 3R IE 8 (P<0.05), 1] FefiiH CRFR2 F1 GHSR-1oo mRNA
X FREETRELL (P>0.05); BFRE 7RG+ 3. =HMEGT CRFRI.
CRFR2 Fl GHSR-1o mRNA MXRIE R (P<0.05), REMK T+ =1% B UK ZE mRNA
XL R (P<0.05), ML AAE 7 B IR mRNA A RIA BT EEZL (P>0.05).
HBE AT, FBkiEST CRF BERE AR5, A B YUREREERERL, T Eh
CRFR1. BYVHRZE LI %iE CRFR1. CRFR2. GHSR-la 3:PR % iS5 35000 & a4 H| 7] fg
FEIERCE B TR R .
REE: A BAG REE: CRF: BHUURR

HhE 73S 831 SCHRAR RS : MG

7 I 7 A2 A T R AR S R, S — 3o R 1 SR B T A I 4 R G R
FERN-TE -5 FAR (hypothalamo-pituitary-adrenal, HPA) fill (¥ITHI . {2 B - B J53 ik 20RR I
¥ (corticotropin-releasing factor, CRF) TEFHEBN AR E 45 DL K 5 W8 45 N 1) 1A
MRz 31, FEPATT HPA Bl LA SO g B AH O (A A i 4 H 2 (1 A= BRAE R 21,

A H #A: 2018-05-09

HEWH: HRARREESG1472115); ILREF A WAH A (STAIT-011-08)

e i A4S (1993—), 2, WRBA, WL RE, W7 A E 3= 51 REE . E-mail:
1667569088@qq.com

EGEEE: REN, #3E, M4 S0, E-mail: naposong@qg.com



LA (1 20 4 S BOA MY CRF WU, FRSIYR & B A RHE3h, S nshy
(1 R P88 MR B8 6 (¥4 D00, WF FEAIE B, CRF 2 50 S5 W A0 121 3 (1 38 Aok 5 51450,
41 JE CRF 7E RO ¥ B W3l el e bk #E B3R, RS CRE 4] 1/ R HE
70, BbAh, B UETE CRF 76 RORUE 5 10 45 I8 S0 A1 3 D e A8 A 1o 72 b R 4 G s
TERK BREEh BBk CRE W BJ7 Lk OO 45 13 3 R RS L 43 T B O 5 Ml o

BULRE (ghrelin) 24 KBE L/ FHZ/& (growth hormone secretagogues receptor,
GHSR) M JEVERC AR, 28 MBI EA R, JB Tk RS . EZAEHHEZ)Y)
B, e . BRAR. IHFE. B TRIERSEA Z1h g k010, B YUk s
J s FRR A FE 0 7 X R 7L 2h 40 1 R R A g Ei 100, 5 S 1 R AT, s AR K0,
S FLEN AN RATE, BOVURRAETE A — R R, 7 AR XS i = 5 B L
YRR JE = A AR EEREAT N, SRR & 02, B a e B YUR R R & B YUK &S T
B 031, 1) PR B2 SR i 25 32 A5 4077 RU486 Al CRF A2 K35 B Astressin BF 70 B YLK 215 S A
ARG ERRAMEINLE], RIS B UL ERE T HPA $i15 5 AT IS A AR H 1 09,

% [& 3 HPA 132 3] CRF mif#s, 4ME B YLK FEE HPA #iZ 5 aakmimsiiEm, i
2 BYVHRE R A2 CRF I A — 012 B3 LR, AR DL R NT, BLER K
77 RSMNE SN CRF, @I F . i h A DG R B VR e R R TR
IR 7344 (corticotrophin releasing factor receptors, CRFR) 1. CRFR2. "KL/
2 % 1A -1a(growth hormone secretagogue receptor type 1o, GHSR-1a)| [ 515 ., R+ CRF
Xt TS B ARCRT B YUK R ISR, Ol CRF X PRATAS B AR A P F IR e SR B 0k 4
1 MEHS %

L1 RS AR A g B it

CRF s (D AEWREARAR G, 418N 96.29%.

BB AR (0 1 H 8 HEE 24K 25 0 CAAD TS 20 RO A LA KR EWARAFD,
KT EFE, MFREE 35 C, HAREK, HEERFFE 55% ~65%, (ARSI
NRC (1994) WA E I7 F 2 S bR AERC ] (K B ARR , BRI N 8 7K F IR 1, B
HRERIYOK. 7 HESH BN 0 2 AN, R4 10 19, sssts, REe 4Ty 10 Hid
08:00 W E#fkiE ST 1 000.0 pg/kg BW i) CRF, X FRZH [F] Iy 5 S5 ) AR B AR /K o ARPEAS IR G
o AT RS IAE (256~272 g), FRHIEL | mg/mL CRF VESNE, BIKE 260 g HI AT XS VESS 0.26
mL CRF {157

R 1 BEREARALR S E IR R JERD



Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

= e

Items Content
J5Kl Ingredients

EK Corn 52.194
M Soybean oil 5.129

ZAH Soybean meal 38.926
£i#) Limestone 1.463

R SES CaHPO4 0.800

S4B NaCl 0.300

LSRRI ER £ L-LyseH2S04 0.267

DL-FEH R DL-Met 0.302

L-77% 8 L-Thr 0.099

FEREE Phytase (5 000 IU/g) 0.020

Z 4 Multi-vitamins" 0.200

£ Multi-mineral? 0.200

S ALHERR Choline chloride 0.100

41t Total 100.000
EF#/KF Nutrient levels?

HEAR CP 21.50

RTEE ME/(MI/kg) 12.81

% Ca 0.95

JEMEERTE NPP 0.44

WZEL Lys 1.19

EHE Met 0.59

ERREMEAR Met+Cys 0.87

R Thr 0.76

tBE R Trp 0.22

V2 WMLy N T Tk R M Multi-vitamin and multi-mineral provided the following per kg of the diet:
VA 9 000 IU, VD32 000 IU, VE 11.0 IU, VK 1.00 mg, #iii% thiamine 1.20 mg, #% 3% riboflavin 5.80 mg,
JHER niacin 66.0 mg iZEZ pantothenic acid 10.0 mg, MtMEEE pyridoxine 2.60 mg, “E#Z biotin 0.20 mg, M-
g folic acid 0.70 mg, VB2 0.012 mg, Mn 100 mg, Zn 75.0 mg, Fe 80.0 mg, 10.65 mg, Cu 8.00 mg, Se 0.35
mg.

2 E 3K AT . Nutrient levels were calculated values.
1.2 FEMCREEARIRIE

Gt R RS TEE S 2 h WK & &, CRF {4 2 h J5 180396 4R HE 20 [R] B SR AR T Fefing
=AW W g, BSEBORET, 5 E-80 CCUKAR TR .

TER. 2. S, BB TR S RNA BRI RS 2V 41 RNA $2H
WA G AL BN I L AR BR A 7)) B AT, $EHUI R RNA FIB A0 o e B
it (DS-11, DeNovix A, FEE) 7 260 nm K T RNA [ ERIZEE .

cDNA 1 & K 2 K38 — 4 cDNA & Bk #) & ( Transcriptor First Strand cDNA



Synthesis Kit, Roche A#], fE[ED, RMNAKRN 20 uL, FFRBMSHCN: 25 °C 10 min;

55°C 30 min; 85°C 5 min. M4 5 T--20 °CIRAFRF A

SR 9% ' PCR (RT-PCR) [N FER: 5 1 1A PE 95°C 10s; 26 2 25 PCR x

M40, 95°C 5s; 60°C 40s. FTH 5|¥¥I4R P& Fast Start Universal SYBR Green Master (Rox)
B & E R, 2 GenBank FCRKEMFFS, KH] Dnaman 5.0 #it (A& 1), 5% DNA
B BAE TAMTRARER, 51T FIRE 2. S Livak'S55 [ 775 ] 2784CT g & H
PR mRNA A FE &, BLH - 3-BERR I AU (GAPDH) 1y 2 i K EAT R

®2 5lYF5

Table 2 Primers sequences

IR R GenBank & [if; Ekvl2idl FEPIR N
o Primers sequences (5'—3") Product
Gene names k=1
size/bp
GenBank
accession No.
B Ghrelin AB075215 : CCTTGGGACAGAAACTGCTC 203
: CACCAATTTCAAAAGGAACGC
{25 _E IR R U R B 152 | NM_204321.1 : CCTCACCTATTCCACCGACAAG 134
& 1 CRFR1
: GCTTCCCAAACCAGCACTTCT
PR R B ZORN 732 | NM_204454.1 | F: TGCTCCAAATGATAGACCACAA 117
: AGCCTTCCACAAACATCCAGAA
& 2 CRFR2
AR R W R ZAR-1a AB095995.1 : TTTTTCCTGCCCGTATTCTG 290
: GCTTGGTGCTGGAGAGTCTT
GHSR-1a
T -3 -1 L i Sl NM. 204305 : ACATGGCATCCAAGGAGTGAG 266

GAPDH

: GGGGAGACAGAAGGGAACAGA

1.3 HE ot

BAESi 1+ K SPSS 24.0 HAFBHT ¢ /56, BEAS XN 95%, P<0.05 #REREE.

2 4 B




2.1 FRBKEEST CRE X AT XS R A B2
M 1 Arkn, Sxs AR, 5G4l bkt St CRF £ 2 h AR B 25 PR

(P<0.05),

Bl 100ugCRF
a [ Control

Ktk
Feed intake/g

A5 Group

BAEAEARM RN G F R T F B R ZE R AR E(P>0.05), ARI/NG FRERIRZ 7 5.3 (P<0.05).
TEIH -
Value columns with the same small or no letters mean no significant difference (P>>0.05), while with

different small letter mean significant difference (P<<0.05). The same as below.
Bl 1 #ekid S CRF X PRAT RS R & B2

Fig.1 Effects of intravenous injection of CRF on feed intake of broilers
2.2 BBKIEST CRE X AT N F o A0 1 Hh f AR PR K JE ) mRINA AR 263 & (K 5
H & 2 w50, SXHHRALAEL, B KES CRF 23 TR 1 PATFAS R B B VR
CRFR1 mRNA X} ik & (P<0.05), %L/ GHSR-1o+ CRFR2 mRNA AHXRIAEETL
2FE R (P>0.05).

Hl 100ugCRF
[ Control

mRNAMNEIE AP

mRNA Relative Expression Level

a
a
b b
| ’l‘ i Il‘ |-'-| ’ll
0- T T T T
Ghrelin CHSR-1a CRFR1 CRFR2
H K Genes

Ghrelin; BYLKZE ghrelin; GHSR-1a: EKEFEAE 53 W EK 52 4-1a growth hormone
secretagogue receptor type la; CRFR1: {5 b R i i Bl A1~ 524K 1 corticotrophin

releasing factor receptor 15 CRFR2: {5 b 57 i & Bl K152 4K 2 corticotrophin


app:ds:intravenous
app:ds:injection
Wu
排版 图中100ugCRF和Control分别排成 
试验组 Experimental group
对照组 Control group

下图同


releasing factor receptor 1. T[] The same as below.
B2 ik CRF X AAFXS T o fid oA SSE B] mRINA FH R 208 & 152
Fig.2 Effects of intravenous injection of CRF on related genes mRNA relative
expression level in hypothalamus of broilers
HHE 3l SxTRRZEAHLG, Bk CRF B3 AR T ARG+ —4a b B IR
R mRNA X RILE(P<0.05), 2w T+ — 48+ GHSR-1a.CRFR1.CRFR2 mRNA
FHXTFRIE T (P<0.05).

Hl 100ugCRF
[ Control

mRNAMNEIEK P

mRNA Relative Expression Level

I iﬁ I

Ghrelin CHSR-1a CRFR1 CRFR2
H K Genes

B3 EAKIEST CRE X AAFAS -+ 3 B A OGHE I mRNA AR 58 B 120
Fig.3 Effects of intravenous injection of CRF on related genes mRNA relative
expression level in duodenum of broilers
HIE 4 w0, S RZAAREL, #RKEST CRE S5t m 7 WS GHSR-1a.

CRFR1. CRFR2 mRNA X £iE& (P<0.05), X4 BYLHKE mRNA HxXf £is &L

vl 'ﬁ in

Ghrelin CHSR-1a CRFR1 CRFR2
H K Genes

FBERm (P>0.05).

Hl 100ugCRF
[ Control

mRNAMINEIE AP

mRNA Relative Expression Level

K4 SRKEST CRE XA RS2 FH A OGHE ] mRNA AR KA B0
Fig.4 Effects of intravenous injection of CRF on related genes mRNA relative

expression level in jejunum of broilers


app:ds:intravenous
app:ds:injection
app:ds:intravenous
app:ds:injection
app:ds:duodenum
app:ds:intravenous
app:ds:injection
app:ds:jejunum
Wu
排版  竖坐标为
mRNA相对表达量
mRNA relative expression level
横坐标英文斜体
下图同


H & 5 T4, 50t R AR B, B kRS CRE B3 425 7 WA XS Bl % % GHSR-1a.CRFRI1.
CRFR2 mRNA X FIE TR (P<0.05), XJ[EI7H B YLHZE mRNA X RIE & T B E2m

(P>0.05),

Il 100ugCRF
[ Control

mRNA MR R IE A

mRNA Relative Expression Level

—

a
a
a

2_

b b I b
O-I.H .Il‘ .’l‘ .’-'-I
Ghrelin CHSR-la CRFR1 CRFR2

F K Genes

K5 FRKEESS CRE XIS [l i oA 5< 3k IRl mRNA AH R 38 & 5 m0
Fig.5 Effect of intravenous injection of CRF on related genes mRNA relative expression

level in ileum of broilers
30w @
3.1 FRBKEST CRFE X AT XK & = 1520
CRF 75N T Ik 875 HPA Hil &2 i DA 3 Ath CRF 38 8 38 15 ML N 23k R 48

HEMZ R RERGLATH. EWASIYT, =S CRF &3 E8CR & &R 4
FBRAT N, HSE LR WAREBORE J R D18, SR, CRF REAT H IR E %
5 REE-FET 0, W CRE R0 D e PR RS I 2 51 A 0 B AT ik R 2F £ B p 20221,
FEXEH, CRF [1EH SHILSMMLL, CRF REEHLIR A I F G2 2 2 5 &4k
KB B P AR, S TERY, CRF &SRR/ F, sk CRF S5
MR NI, HES AR RO, 2 HES XN EESS CRF JG, SR R E R,
AR b, B CRF 38 BK T AR &, SHTAFFARTF, 1ESE CRF 2R
) — P 2 R 7
3.2 Hilkikht CRF X P{F3Y CRFR1 Al CRFR2 mRNA ARt 31k & [ 5 m

CRF FKdf CRF MR L& (UCN) 1~3, fEWALS R R, e Thagh 2 4
G H B2 /A& CRFR1 1 CRFR2 /%, CRF Ml UCN3 1E A2 MRt 4 ik 2 5 MR B 3
HA AR Th RO, NI N AR R 3. dERFRIRE 3 AN B0, BF 5T imiA y
CRF-CRFR1 R Z01E MU St B2 R AN A 3R 2T . AR W, fEROBUR N, CRF ATl


app:ds:intravenous
app:ds:injection
app:ds:ileum

CRFR1 A4 T, 1 CRFR1 FEMTH R317573 Xhtbmpi T BAHHIEA, Bk al M
TARST RO S fE R IR AT 8, AT ST, BBk CRF B35 The 1 IAFRY NI, JiE

(+=38W. =W, %) 1 CRFR1 mRNA XA, #5 CRF %5 CRFR1 51 K4
JE RS T B 23 B A A RS R A B AR SR R 22—

FE/NER B FE R B, CRFR2 B/ 5 CRF X540, CRFR2 EHEMERE BT RE %
FUE MM A FE CRF R RIS, DRI CRFR2 F5470 7 1T e X 2 v PR e B VR 97 18
FHER, e, R BRI E TR A CRFR2 e 2 AR 15470 7] B A7) AR (4 o) B HE S 4838, T
CRFRI1 ZAALEFAERE LA AGE, i8] CRFR2 2K T CRF 515 B HEAS R0, ARFIT
BRIV CRF 3 THE T AR iE (=, S B 1 CRFR2 mRNA AHX}
FikH, $E/% CRFR2 1] Al o 5w 1 B iR 1 HE 238 A AT 1S R £ i R B
3.3 FfikiEH CRF X RATAS B UL A GHSR-1o0 mRNA AHX 2304 5 1) 521

BV R — kR, R A K b . B RIORIISE 2 Fh AR B 2y T R 4
AP, AR T, SRS CRF 235 FER T ARG+ 3 h B U 3 mRNA AH
SFBER, B, B E IR E mRNA X REETEEBA, XU HFE KA CRF Xt
B VR R T N S i 2 (R E 2 5, HWE & B B2 CRF MBRIEANE, =16
i 52 B AR . AR, BUVREN ARSI R e G AR EEm, BIURE T RE R
Bl 40°F . S AT EATHy, (EX St RS 554 AR S /E FH B3, i ALl it B UL S
W WEPRZ L Y (NPY) AR B AR E 1 (AgRP) IERCEMBANII BT, 5 A
FUNBAE, XSS B YRR S BRI SRS HIE,  HLA0 S8R A7 7 77 B M B9,
AT, FRBKER CRF BE a1 A T it B UK E mRNA X RE &, Bk
7 mRNA AHX RIA BT PR R B i, 3K AT AR ARG AT XS SR A B PR —
ANEEJF A

BYURE 2K (GHSR) f£7E GHSR-la. GHSR-1p2 fh2#, Hrh GHSR-1o v H Ih6E
R pkeel, BEFUHRH, KR UIBRE ARG S Ik N T4 s f gk, #n
1 GHSR-1aff) mRNA FHXF 5 &, FHZEKAAN R B T A i kA7 AL BB 51 2 T GHSR-1a
mRNA X R I5 & TR, ERG AT E R TR0, BIURER 512 00 K& N2 B HPA
T SR04, ARG, BBKIE S CRE B335 1 AT A %18 GHSR-1a mRNA A%t
FIAE, XATRER B TS CRF JGHUE T HPA S5 S NH, ISR E IR B RS TBORE 12 i 4
&, HMERER O A BT RS GHSR-10 mRNA AH A &

4 & ©



SME B S CRF B8 SRR B ERIC, FS PR ETUREMRERERE, FHX
CRFR1. BYURZELL L% CRFR1. CRFR2. GHSR-1a 3£F ik L SEUH S AMHI 7T e
SEE R BB TR R
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Effects of Corticotropin-Releasing Factor on Appetite Regulation of Broilers
ZHOU Huajin LI Hepeng ZHANG Hui WANG Jiguang SONG Zhigang”
(College of Animal Science and Technology/ College of Veterinary Medicine, Shandong Agricultural University,
Tai’an 271018, China)

Abstract: This experiment used the live broilers as the object of study, intravenous injection of
exogenous corticotropin-releasing factor (CFR), the changes of feed intake and the expression of
appetite regulation related genes in the hypothalamus and intestine were analyzed, and to
investigate the effects of CFR on the appetite regulation of broilers. Twenty 1-day-old male Arbor
Acres (AA) broilers with similar body weight were randomly divided into 2 groups at 7 days of
age with 10 broilers per group (one cage per broiler). At 10 days of age, broilers in the
experimental group were injected 1 000.0 ng/kg BW CRF through wing intravenous and broilers
in the control group were injected the same dose of saline at 08:00. After 2 h injection, the feed

intake was recorded, and the mRNA relative expression level of appetite related genes in the
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hypothalamus, duodenum, jejunum and ileum were measured by RT-PCR, such as ghrelin,
corticotropin releasing factor receptor (CRFR)1, CRFR2 and growth hormone secretagogues
receptor-1la. (GHSR-1a). The results showed that compared with the control group, intravenous
injection of CRF significantly decreased the feed intake of broilers (P<0.05); significantly
increased the mRNA relative expression levels of ghrelin and CRFR1 in hypothalamus of broilers
(P<0.05), but did not affect the mRNA relative expression levels of CRFR2 and GHSR-10: in
hypothalamus (P>0.05); significantly increased the mRNA relative expression levels of CRFRI,
CRFR2 and GHSR-1a in duodenum, jejunum and ileum of broilers (P<0.05), significantly
decreased the mRNA relative expression level of ghrelin in duodenum (P<0.05), but did not affect
the mRNA relative expression level of ghrelin in jejunum and ileum (P>0.05). In conclusion,
intravenous injection of CRF can decrease the feed intake of broilers, induce the central ghrelin
gene expression, the inhibition of appetite suppression mediated by the up-regulated expression of
CRFR1, ghrelin in the hypothalamus and CRFR1, CRFR2 and GHSR-1a genes in the intestinal
tract may be the cause of the decrease of feed intake.
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