R AR 6F PRI I 375 AN o o i Ok 2 B W R M R T 2 R B B 2 M T R
I
EXW 2 M SR AR i
LI TRER AR B, HRHE 056021 2.7 [E AV AL B db sl & S Bt 7o BT, shE %
P f(S2E s, Jba 100193)

. ARG B TEW SRR R TR B0 PG I A0 B Y R B R R T R DT R
R B2 RN o RISR ] AR T, REN 22 EERE R, A EAH T (K F AR
(AA) X8 120 R, BENLAY 2 N, HH6AEE, BAMEE 10 X (AREK N 1/2) .

¥ 6 ZHPIRG I NIREGR By 21 C AHXHREE A 60% PR BRI ARG 7 do 29 HEEH TR
IERGRL, IR N 31 °C, XRAMSRIRE N 21 °C, HAHEEIIN 60%, {5
MR RIRIGLE A, it 14d. 45REW: O WBE 7K, 31 CHRME 5-F2 (g
(5-HT) ARG (VIP) S®EZEMT 21 CH (P<0.05) , TWiiiE P #i (SP) &
H521 CHEEEZER (P>0.05) ; REH 14 K, 2 4L 5S-HT. VIP 1 SP & &L R
EES (P>0.05 . 2) REH 7K, 2HRXS TR S-HT. VIP #1 SP S EH LR EZE T
(P>0.05) ; RIREE 14 K, 31 CHRIY T L 5-HT &8 E2ELT 21 CH (P<0.05 ,

MR W VIP A1 SP &85 21 CHIRZEZR (P>0.05) . 3) R 14 X, 31 CHN
BR TR EEEST 21 CH (P<0.05) : K5 7/ 14 K, FFLmAEX NG E
o W TR, IR, mRRK S EHLEELE (P>0.05) . 4 {55 7 KM 14
Ko 31 CHRAGE A &0 B AR 2 FEEREOSMET 21 CH. 5) Rem A AR T
WX E % Clostridium termitidis 1 Bacteroides vulgatus Wi EAE . HIILAT W, Fr8ifw A S
A3 XSG 5-HT M VIP S EAARRY 7 REETE, BT REEARKESE 14 RE

F It FINE AR T XS E W R 2 REE, 08 T W RES M, 0] T Clostridium termitidis

Wehs H A 2017-08-07

e H: B KA =0 E A0 R R AT IS MBS S AU IR AE T
(2016YFD0500509); Zh4)78 772 H 5 H i S50 2 1 320 F0 R FAIA 5% 5 1) PAY X fi R A
)5 F-HLH” (2004DA125184G1609)

fE& A &R (1992—) , 2, Jwdb N AN, R4, Fi % . E-mail:
2403486624@qqg.com

EEMEE: KB, AR, ST, E-mail: zmh66@ 126.com
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RSB IAT I (Bacteroides vulgatus) I2EK:
AR FREEMAAEREE: MRAAK: $ERMENRIIG: WREZ R POy
RS S815.5  SCERRRIRID: A XEHT:

AT SR G PR IE R R I 2 A BRAAGE 1 AR R A HA R — B RS FR GRS 1)

o ARAYIE T FHGT E I, FREmA (26 F130 °C) FREZFLMT ARG R B AT N H#F

4 30 °CH 35 TH i IS A IR R RREELRA (26 A1 31°C) PRBTRZ M IS B ARt K &5
KHBIKEH (avUCP) mRNA HJEIE, FEARANGARKNERE,  HASE i HFE X PR 5 0
FREARFP, 521 CHIML, FREmA (26 F131°C) HEFER T XS E g B B 2 AR
BRI, RFEE IR IR OO XS A, A7y WA s i T R AR 7 M R AT TR AR 7 AR
TR o N IR TE B RIS RGO S A, FEAMNARI IR A R G Tz i A
Wi G sh . BLE R 5-F (% (5-hydroxytryptamine, 5-HT) « L% 1% 14 ik (vasoactive intestinal
peptide, VIP) . P #)Jii (substance P, SP) Z& /i 7 Ik 5 15 Wi AH KB, # & 1: g R (volatile
fatty acids, VFA) W SEAENIEZ (short-chain fatty acids, SCFA) , ‘& I {E3k /M ik i1 73
W, A 22 IR R A ARG, D REOSORT R A LA B 45 2 B AR KIS H H BB RR 4k
i FRER 550 PR TS I i 5428 e IR U I 2 R ) PO 9 G R AR S TR E AR 0 UL 9 4R 4t
(i PER I X RIS L5 AR EC AR IR & & B R MR DT & & S T R 2 AR RS,
PRIX {75 B A (R 27 A 4
1 MRS 75
1.1 B E ) 5 1 7745

BECR ] RER et JEEL 22 HEMERR . (REAE M Z R (AA) PIRY 120 2, B
BT 2 4L, R 6 NEE, FAESE 10 RS (AR 172) o ¥ 6 LIRS AR EE
JEN 21 °Cy AHXHBE N 60% I HIARIE R 7 d. 29 HESE IFaa E 2R, X504 IR 5T
BN 31 °C, XTRRARBHREE N 21 °C, IR YN 60%, IR0 1F 4k R 2 R0 450,
Heit 14 do ARIGTE RNV E I7 [E 5 E AU 00 = FREERRIAG Y REAT, L VR B B CREBE+1 °C.
+7%) , K. 24 h G,
1.2 FEfiliraiR

TRIGR ] K- G LR AR, S I NRC(1994)7E 7% 75 ZEEC H1 R IR A 1Rk, JL il



TR R S8 TR AR 1
R BERHIRRRAL R S E IR K (PR ML)

Table 1 Composition and nutrient levels of the basal diet (as-fed basis) %

WiH Items %+ Content
JZ4l Ingredients

Tk Corn 56.51
EF Soybean meal 35.52
T Soybean oil 4.50
frEh NaCl 0.30
fi#; Limestone 1.00
MR EAS CaHPO4 1.78
DL-E%® DL-Met 0.11
Al Premix? 0.28
A7t Total 100.00
EIE/KF Nutrient levels?

fRFRE ME/(MJ/kg) 12.73
FEHPB CP 20.07
5 Ca 0.90
38 AP 0.40
AR Lys 1.00
HEEL Met 0.42
BRI ERR Met+Cys 0.78

DYV R ARET e R H2fIt Premix provided the following per kg of the diet:VA 10 000 1U,
VD3 34001IU, VE 16 IU, VK32.0 mg, VB 2.0 mg, VB2 6.4 mg, VB¢ 2.0 mg, VB2 0.012 mg,
1Z RS pantothenic acid calcium 10 mg, MR nicotinic acid 26 mg, MR folic acid 1 mg, 4
I % biotin 0.1 mg, HAK choline 500 mg, Zn (ZnSO4 7H,0) 40 mg, Fe (FeSO4 7H,0) 80 mg,

Cu (CuSO4-5H20) 8 mg, Mn (MnSO4-H20) 80 mg, I(KI) 0.35 mg, Se (NaxSeO3) 0.15 mg.



DA Calculated values.
1.3 fA7ReE B

B8 ARG R E IR, it 8 FONA S SRt R N EPIRERD, BlREYS
Yok, H G
1.4 WEFRFR5 7%
1.4.1 MBCRE SHabrilE

ST RIS 7 A 14 K, FRABEHUER 6 HIAXY (AR 172, BAES 1 R ,
K FFRHICR ML, 5 RAEM MR EE 2 h 5, 3 000 r/min iR 250> 10 min WELUMIE, %-80 °C
TRAFE o R BB % W B 52 (enzyme linked immunosorbent assay, ELISA) 23l 52 ML
7 5-HT. VIP. SP & &
1.42 T MRS 4R bR E

Sl TRER SR 7 A 14 K, FRABENLER 6 HIAXY (ARG 172, BAES 1 R ,
JEA TG T B, B IC R O, A S -80 °CIRAE % . SR A ELISA VANE N B
i 5-HT. VIP. SP [fI# &
1.43 HHNAEYIIRE SRR E
1.4.3.1 FfiCRAE

ST RIS 7 A 14 K, FEAREHLER 6 HIAXY (ARES G 12, BAER 1 HE)
WFE, 4B HEERITIER, SRpE, SSEEZRAE, BT ERREE R LIES
FATC R BY T BY I ke, SRS A 259, K TR — 410 6 ANFE SRR ST, B E L S OE T,
TR J5-80 °CLR-A7 75 -
1.4.3.2 45 RN TR AR FE 1)l

HEFRI 2 g 24 M E AN AWE T8, SREMEMMA S mL Bk, ERikY
3~5min, 5000xg &0 10 min; B BB 1 mL & T8RN 288, A 0.2 mL 1 25%1k
BERRIET, mB i, RGIES, FFEUOKIET 30 ming 10 000xg &0 10 min, BB,
W ER bR WK, TR, B TR. 58RI S,
1.4.3.3 JEF 4 DNA FIHZHL

¥ H FastDNA™ SPIN Kit For Soil $2&HBUFE 5 3E K4 DNA.



1.4.3.4 41F 16S tDNA Bt PCR 718
PARE G JE K 2H DNA J9BEs, SR FH 4058 H 51 %) GC-338F 1 518R 4 144 i 16S rDNA
EARXFEA, 5IYE R W& 2.
#2 HIMER

Table 2 Primer information

5% Primers 7% Sequences

338F CCTACG GGAGGC AGCAG

518R ATTACC GCG GCT GCT GG

GC-338F CGCCCGGGGCGCGCCCCGGGGCGGGGCGGGGGCGLCGEGGGGG

CCTACG GGAGGC AGCAG

K H Biometra 23 7] 4 7 [f] T-gradient PCR {17 PCR, PCR ™ #4442 (50 pL)A: 10xPCR
buffer 5 pL. dNTP Mixture (2.5 mmol/L) 3.2 pL. ExTaq (5 U/uL) 0.4 pL. GC-338F (20 pmol/L)
1 uL. 518R (20 pmol/L) 1 uL. X DNA 50 ng, *b ddH2O % 50 pL.

PCR #"$EF2 )7 1: 94 °CTIAZ T 5 min; 94 °CZAEYE 1 min, 55 °CE 14 455,72 °CIEAH 1 min,
30 MEFR; 2% 72 °CIEfH 10 min. PCR 7*#)KH OMEGA A 7] DNA Gel Extraction Kit 4{i
AEl e
1.4.3.5 PCR =¥ 7AR VAR FESE I LUK (DGGED 430 #ir

HX 10 uL PCR /=i 4T DGGE J3#ro RFAAEVERRE N 35%~55% WRFEEN 1%
IR R AE IXTAE 220 150 V. 60 °C R HLik 5 he DGGE 5255, RAMR YL,
AR DEER (28 50 mL. VKEEER 2.5 mL, Z&M/KERZE 500 mL) [#%E 15 min; 2)
b) Milli-Q Zli/KiFE¥E, 20 s 1 2 min % 1 K; 3)HAHR (REIRER 1 g+ 37%H % 0.75 mL, Z£1H

KEZRZE 500 mL) Hft 15 min; 4)Milli-Q 2i/KiE¥E, 20s fl 2 min & 1 1K; S)EEK (K

4

AMEN 7.5 g0 37%HEE 2.5 mL, ZIMKERZE S00mL) B 5~7min; 6) HJa A& ILR

4

(ZE# 50 mL. VKEERE 2.5 mL, ZRIE/KERE 500 mL) &b M. K Bio-Rad 2 #4277
H] Gel-Doc2000 %1 % 2 S 4A e .
1.4.3.6 DGGE i F A1t 35 H ik 2 v 19 13 51 72

DGGE &t 2 [FlU 5, UL 338F (5149741 LK 2) /518R N5 4it4T PCR ¥4, PCR



FE AL S B E] pMDI18-T #ifk b, Ab % DHSoBSZ AN A, ik PH A se Bl 7. )
P45 85 GenBank ¥ 5 FIBEAT LU, 4580560 TR AN B 2R 2 . AR UL A6 AT IR HL 3
AN TEREBEAT TR AIIE o
1.5 Hdf b7

i Fl SAS 9.2 Giil /3T X & TR HEAT ¢ 056, 45 RUCPHME L bR, BF
PEAKPR IR P<0.05; K4 Quantity One 7741 DGGE Bl 1) 2 A 44.
2 GRS
2.1 FESE AR T PN I3 i fi ke 25 5 1 5 0

&3 ATRLAEH, W55 7 K, 31 CARMIMIE S-HT. VIP & 2FH KT 21 °CA
(P<0.05) , ML SP &85 21 CHELREZEZER (P>0.05) ; KIH 14 X, 2 A0
i 5-HT. VIP M SP S EYLEEER (P>0.05) .

3 RREL AT X PRI L7 o i POk 2 S (B

Table 3  Effects of constant moderate temperature on serum brain gut peptide contents of broilers

TiH R[] &% Temperature/'C

Items Time 21 31

5-F2 Al 5-HT/ 27K Day7 218.89+19.412 111.68+31.71°
(pg/mL) % 14 KX Day 14 166.20+23.89 189.08+33.58
MRS VIP/ %7K Day7 178.81+24.64 145.61+26.52°
(pg/mL) % 14 K Day 14 112.61+35.39 123.96+17.19
P Y5 SP/ 287 K Day7 6.65+1.71 6.51+1.61

(ng/mL) % 14 X Day 14 7.9567+1.37 7.2483+1.00

7 1) B4 JA b G 7 BEEORH [F) 7 BE R IR 22 5 AN L 35 (P>0.05), AR FREROR 2 57 e
(P<0.05). TR,

In the same column, values with no letter or the same letter superscripts mean no significant
difference (P>0.05), while with different small letter superscripts mean significant difference
(P<0.05). The same as below.

2.2 FFEwmFIATA X PAIRG T o ik 0 o k5 B ) S



HER4LLEE, I8 7K, 24H4ANS T EMNS-HT. VIP M1 SP 583 LR EER

(P>0.05) ; R 14 K, 31 °CHRAW T K 5-HT &=

TR VIP TSP &M E 21 CHEREFEZER (P>0.05) .

B FAIASZERT AIXS T o 0

R

FZLT 21 °C4. (P<0.05) , T

Table 4 Effects of constant moderate temperature on hypothalamus brain gut peptide contents of

broilers
i H P[] iR Temperature/C
Items Time 21 31
5-F2 ik 5-HT/ 287 K Day7 147.07+22.35 166.20+36.27

(pg/mL)

MR VIP/

% 14 K Day 14

5 7 K Day7

179.14+16.20*

174.74£39.20

152.84+17.57°

154.20+26.21

(pg/mL) % 14 K Day 14 168.56+25.25 167.81+22.01
P ¥ SP/ 257 K Day7 8.08+1.79 6.56+1.78
(ng/mL) % 14 X Day 14 6.440.97 7.94+1.51

2.3 FREEfm AR TR PN B W M R R e 1

& 5 WA I, 505 14 K, 31 cCHPE W= T RS B8 5T 21 °C4(P<0.05);
SRR I & IR A
ARFERW (P>0.05) , HEH 21 CHIME, 31 CH FREIBRMN & & ZA XK.

RS FFEmM IR AIXS T W% A B R 5 B A R

WRIEE 7. 14 K, FFELMAABNANER R WK, TR, KR

Table 5 Effects of constant moderate temperature on volatile fatty acid contents in caecum of

broilers mmol/L
TiH B (1] &% Temperature/'C
Items Time 21 31
[ %7 K Day7 2.26+0.84 2.20+0.93
Acetic acid % 14 F Day 14 1.92+0.31 1.60+0.48
W %7K Day7 0.52+0.17 0.47+0.17
Propionic acid % 14 K Day 14 0.40+0.14 0.30+0.06



2T 7R Day7

Isobutyric acid % 14 X Day 14
T # 7R Day7
Butyric acid % 14 K Day 14
IR %7K Day7
Isopentanoic acid % 14 K Day 14
K8 7R Day7
Pentanoic acid % 14 X Day 14

0.047+0.010

0.025+0.008°

1.25+0.52

1.034+0.21

0.054+0.020

0.032+0.020

0.16+0.08

0.124+0.06

0.055+0.020

0.039+0.009?

0.98+0.60

0.87+0.26

0.056+0.020

0.046+0.010

0.12+0.04

0.10+0.04

2.4 FFEAW AR EERT ARG i i 2 A R R

2.4.1 WXSE W E#E DGGE K 4341

XS AXS E i B DGGE IS (B 1)t kst T e (& 2) JRaTblE 1, wlis

7R, 21 CHRWNE MAHE&HEZ T 31 °C4H; RIS 14 K, 21 °CHM 31 CHRN

B S, (B 21 CHZ T 31 °CH. HE 6 ffLLEH, RKE 7K, 21°C

ZHA 31 °CLLE M2l B (A AL R BN 51.5%; iRI65E 14 K, 21 °CZLAN 31 °CZLE 74 i ]

FIAIL R BN 44.6%; RIGH 14 KR5GS 7 KA, 31 °CHE A0 AL R BT .

GAIRERH 31 CCHH NS E I B RE 2 FEVE R B
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Fig.1 DGGE profile of microflora in caecum of broilers
BIESS 1 A5 3 kEGss 7 K 21 °CAH; EESS 1 DS 5 liass 7 K 31 °CAL; BIESE 2 MRS

3 NIREGRER 14 K 21 °CAL; KSR 2 M5 5 IR 14 K 31 °CA. BT 1~6 NS .

The first number 3 of the atlas is 21 °C group at the 7th day of test ; the first number 5 of the atlas is 31 °C
group at the 7th day of test; the second number 3 of the atlas is 21 °C group at the 14th day of test; the second
number 5 of the atlas is 31 °C group at the 14th day of test. Numbers 1 to 6 are band number.

Z
Number of bands
20

) . /—\ l
0
7d 14

W 21°CO31°C

d

K2 2 4 E R B DGGE Kl & $ b i



Fig.2 Comparison on the number of bands in DGGE profile of microflora in caecum
between two groups

#* 6 DGGE FEHE A 41 1 AR L = 2L

Table 6 Similarity coefficient of bacteria in DGGE profile

IiH Items d7-21 C d7-31 C d14-21 C 14d-31 °C
d7-21°C 100.0 51.5 63.5 35.7
d7-31°C 51.5 100.0 22.8 38.0
d14-21°C 63.5 35.7 100.0 44.6
d14-31 °C 22.8 38.0 44.6 100.0

d7-21 CHRRRIEEH 7R 21 CH;d7-31 CRRRKE 7 K31 CH;dl4-21 CHRRNRESN 14 K21 C

A d14-31 CERRBEH 14 K 31 C4. £ 7M.

d7-21 C represents 21 ‘C group at the 7th day of test; d7-31 °C represents 31 ‘C group at the 7th day of
test; d14-21 °C represents 21 ‘C group at the 14th day of test; d14-31 °C represents 31 °C group at the 14th
day of test. The same as Table 7.

2.4.2 WXSE i RE 2 REIE 0 B

MR 7 TUE L, HEREAR, AEEBERZHEERAR. K585 7 K, 21 °CA
IS TS I TR B ) A AR P RO 2 AR 2003 00 0 2.45 F10.91; 31 °CLH A B i B BF I & A 48
BRI 7 AR AR B 2.12 F10.87, IR 14 K, 21 °CLL NS & [ b 4 10 B AR H R o 3
ARAEH 9109 2.78 F10.93; 31 °CLHLAIXS 1 1y Bl A ) A AR AR HORT 33 AR5 400 7900 2.57 10,92
ARG 31 CHE W RN F 8 BT 21 °CA. HIb I W, FrE8m A SEFEAK T Y
NE R 2R .

x7 PSEWEFNERER. WAHE, FERBAAFEEE
Table 7 Shannon-wiener index, evenness, Simpson’s index and richness of microflora in caecum

of broilers

H Ok OWOH
T H

B}

Shannon-Wiener ¥oa [ REHRIER * B

Items
index Evenness Simpson’s index Richness
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d7-21 C 2.45 0.98 0.91 12

d7-31 C 2.12 0.96 0.87 9
di4-21 C 2.78 0.98 0.93 17
di4-31 C 2.57 0.97 0.92 14

2.4.3 PN E e 5 P A RERN LI BT RE O3 BT
M2 NS E I R 16S tDNA V3 [X DGGE B iR iz [l 1 2 454 R 467 R0 4 2%
HMEZ&AT . B L RIE S ATLAEH, R 7 KA 14 K, 2 AR B b SR
Holdemanella biformis(%cf7 3)« HILAUATE (Bacteroides uniformis) (3k7 4) Eisenbergiella
massiliensis(5c{7 4)F Ruminococcus faecis (345 6) , RILVERRE: 1M 31 CCHRNSE M
B AR Clostridium termitidis (56717 1) FE@IFF I (Bacteroides vulgatus) (575 2).
X 6 AN 2k BTkl 2 (W A1 B8 70 A7 T JERER 1] (Firmicutes) T[] (Bacteroidetes)
5 GenBank 14 1] R HH ADURE 4 K 22 BOATAE 90%LA L
* 8 DGGE K3 i 2717 (5 R BUFP 41 EE X

Table 8 Comparison of genomic sequences of bands from DGGE profile

AT GenBank e AH I I B ke e) FAALREE
Band number The most similar bacteria in GenBank Accession number Similarity/%
1 Clostridium termitidis NR_117111.1 90
2 Bacteroides vulgatus NR _074515.1 99
3 Holdemanella biformis NR_044731.2 93
4 Bacteroides uniformis NR 112945.1 99
5 Eisenbergiella massiliensis NR _144731.1 100
6 Ruminococcus faecis NR 116747.1 99

Frh &S 5K 1 495 H% R . The band number in table correspond with that in Fig.1.
300
3.1 FRS (i FAIAIEERT PAI X I AT e i g k2 6 2

8 JOR AT DA ELHEAE T T AR 2 JR 458, L 485 1 PO 17 o 15 M 3 1 i A A% 3 1)
BAAES, IXUAE S 5nT DL I I T R Jm X B A AR Tk B A, Bk
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SO RRGE R AR R ThRE, 25 BIBEs). SRR E TR

5-HT, X4 Ifii% &K (serotonin), A& — P, HeE B pEATRT 4, EEH
A o=, 2 S5RERIEZZ). R, BRI R E . RS, e
UG Z BRI, 22 UMLK AR K T I m e I A TR B XS 1 T AR R £
SRR, CIREE ) LXUBAT B ) 55 K SR 2% AR 208 5 2 B L S-HT (& BTl
ARWFErh, RIS 7 K, 31 CCALNRG MiE S-HT & & 535 N BRI 14 KA 31 °CAW
AR i S-HT & i NRE, Bt alHE MR S AR B 51 S-HT 10T BT R <3175 K W i B
MAZ AL .

VIP & — R RGR AR AR B IR ER B R SRR 5T, X 1 v Sk i i v R
g4 B TR IURA I, B ST HRGE, VIP 3 Wb 48 70 w] IR IR i 53 Wk, IR B R
A B RS gk, VIP IR RE S A B AL SUMAR IR S R, Nl b AN AR L 9%
VISR, JRERE 2 A B S FWRY, B R R R R R, (R
R ) 2 R T A6 8 L A9 WG 52 TR US) e ARG R I, IREREE 7 K, 31 CCALARS IfLiE VIP & &
TR A0 45 S AT IR S i R BT T RS ML VIP & 8 R B vl R PO B 1 9 BE R
FEARAK,,  ETT CORR TERESE

SP & —Fidt ik, TGN B %, SRR IET AL TE T LR, in s 4k 1 1 B AT 3
gz, 55RO G R RO ARIG R I, R HA I AR KT PO LI FR A
SP & e A A R
3.2 FRERARHO PIXS B W HE R IR R R

EYImE T IJCH R KA KRR IR NIRR, 648 LR IR T IRS%

FEMIR RS KAL A RN LIRSS 724, o Ml 4 o % e R 40 8 22 i LA S AN R 1 2
WS SERE AR B P= 4, ReE Dy i T 400 B8 1 A KA BB AL BT 5% (R PR B R 2R i 17190,

» HEE R

A 52 IR 107 R T A9 53 T I £ (232 3 9 43341 Centeroendocrine cells, EECs) 2 THi [ i
B G W RR SZ 4K (free fatty acid receptor,FFAR) 2 fl FEAR3 iR #1090, A5t £ B, #0% EECs
KM ) FFAR2 A1 FFAR3 3244, FIAEHEMG IR 70 s se ik, A Fe ], 38 R PEAR T
FE T ARER S i () pH, & T4 FRERMER] . sl IR . DIVEMR R PR H
[ e B, [ R AT PO DA 22 B PR PR A A, (R LT B R L 1 45 A T 1 2



Ko, AARIG SRR, FFEmAATIXT WX E M LR AR TR IR IR 1) & &

WRPAERFELN, HE 21 CHME, &2 31 CH LRI & RIS ML, HR

&

R BE 5 BB A TR S AN JE KRR UK IERE 1 N FEAR G o RARIE, 2 T IR AT N £ 4 o) i
T (BSR4 AR IR D R 1) 5 122, T ARG FE R L, RS AT RS H B
TR & RN, HAE R AR R 1) & B E R A4, H Ruminococcus faecis 1) F 1%

B

TR, LR R — SR 5
3.3 RREL AR PRI i AR 22 R 1 1 5 )

TE AR DL o v () TR A A T A AR S MR AR e B, e AT S 4 A B A HAR A,
SR 4R A A A X R BN AT, W AR SRS R, 7 — e R LR e R
il R . E7E RS T R, B E B E ST, Wk E KEEUNE,
AU, MBI AR AT U I X IS E 7 AT DEEG ERS R 2 R
SRR, LR PRI E A X 5 M TR % i 505 20 R RO R B o T 50 A R A i AR
SR PN B B B 2 REE, UL B T

FLAGHF ST I RS W i & A RO RUE B 42T, R EEDLERER T, HK
NAZTEH T (Proteobacteria) + FMT B [ IMIKZLE 1] (Actinobacteria) %29, TEZK &K
RESES, BEEEESEREEE AR, EiE, WXRET 34~38°CTFaK
AR, RNECFBEMT R E . RWREE . BUIREE. REJE. BRATEE. §ERIRE
J&+ Dorea F-FEREA, T BAR e AR B BRI BEREJE . REEARIR . Anaerotruncus.
Blautia~ Eubacterium- Butyricimonas F= £ 34 N1 AR 25 LW, REG AWM I Clostridium
termitidis 1 Bacteroides vulgatus )4, F#(K Holdemanella biformis 1 Ruminococcus faecis
(K1EFE . Clostridium termitidis J& T JZRER ], BEFRW, J5 Bt AEIX & 0 35 R R
JEEEITE, HAERE N 60%~70%, 1A RIHBOIRAF B R R G Al =R TR, TRAIEAE
SEFRYIT, WS LR AR AE A, ST A R A, Rt R AR B AR B,
AT I b R a0 I e AR AN K B s Bacteroides vulgatus J& TAFFE 1, KPR 112 miE
B2 AP T ORI 2 I — B, T AR AR RN BRI 2 WE DS, KRN R IR AR
LRI, AWIHRRAIKE R, S 5NIEPURRL, 5B R, Homm £ E A %%k R
. Holdemanella biformis 15X i P (14 FIALHIA fr ik — B B S 4Rt



LA LA LT LA, RRER AR AR BE T O IS L th S-HT R VIP IS8 &, semE

R AR TR i, HLOSCR W R 2 R S A, (B S v FOk % M R A MR
i RN B T 2 AR 8] I VIO R Rt — DR T
4 4

© 521 °CHAMLL, 31 "CHWGIMIE 5-HT M VIP & BRI HE 7 R RE NE, 5
STRREGEARRE 14 R EBETHE.

@ 521 CHUHEL, 31 ]CAHPXSEMHE B2 FEERRAC, WIS R AR, Rrgim
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Effects of Constant Moderate Temperature on Brain Gut Peptide Contents in Serum and
Hypothalamus, Cecal Volatile Fatty Acid Contents and Microflora Diversity of Broilers?
CHANG Shuangshuang'? LI Xiumei? ZHANG Minhong?* SHI Yuxiang! FENG Jinghai?
(1.College of Agriculture Hebei University of Engineering, Handan 056021, China; 2. State Key
Laboratory of Animal Nutrition; Institute of Animal Science, Chinese Academy of Agricultural
Sciences, Beijing 100193, China)
Abstract: This experiment was conducted to investigate the effects of constant moderate
temperature on brain gut peptide contents in serum and hypothalamus, cecal volatile fatty acid
contents and microflora diversity of broilers. One hundred and twenty 22-day-old Arbor Acres
(AA) broilers were randomly divided into two groups and each group (chamber) contained six
replicates with ten broilers (five males and five females) per replicate. The broilers in the 2 groups
were allotted into environment chambers which kept at 21 °C and 60% relative humidity for 7
days. When broilers were 29 days of age, the temperature of environment chamber for the
experimental group was at 31 ‘C and the temperature of environment chamber for the control
group was 21 °C. The relative humidity of environment chambers for 2 groups remained constant
at 60%, and the trial lasted for 14 days. The results showed as follows: 1) at the day 7 of
experiment, the contents of serum 5-hydroxytryptamine (5-HT) and vasoactive peptide (VIP) of
broilers in 31 C group were significantly lower than those in 21 ‘C group (P<0.05), but no

significant difference was found in serum substance P (SP) between the two groups (P>0.05); at
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the day 14 of experiment, the contents of serum 5-HT, VIP and SP of the two groups were not
significantly different (P>0.05). 2) At the day 7 of experiment, the contents of hypothalamus 5-HT,
VIP and SP in the two groups were not significantly different (P>0.05); at the day 14 of
experiment, the content of hypothalamus 5-HT of broilers in 31 ‘C group was significantly lower
than that in 21 ‘C group (P<0.05), but no significant differences were found in the contents of
hypothalamus VIP and SP between the two groups (P>0.05). 3) At the day 14 of experiment, the
content of caecal isobutyric acid in 31 ‘C group was significantly higher than that in 21 C

group (P<0.05); at the day 7 and 14 of experiment, the constant moderate temperature had no

significant influences on the contents of caecal acetic acid, propionic acid, butyric acid, pentanoic

acid and isopentanoic acid of broilers (P>0.05). 4) At the day 7 and 14 of experiment, the bands
number and diversity indexes of caecal bacteria of broilers in 31°C group were lower than those
in 21 °C group. 5) The constant moderate temperature was not conducive to the colonization of
Clostridium termitidis and Bacteroides vulgatus. In conclusion, the constant moderate temperature
can significantly reduce the contents of serum 5-HT and VIP at the day 7 of experiment,
significantly rise the content of caecal isobutyric acid at the day 14 of experiment, and also can
decrease the diversity of caecal bacteria, change the microflora structure and inhibit the growth of
Clostridium termitidis and Bacteroides vulgatus.

Key words: constant moderate temperature; brain gut peptide; volatile fatty acids; microflora

diversity; broilers



