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Abstract: [Objective] Stress can alter the function of brain - gut axis and the structure of intestinal flora, among which heat
stress is one of the most important environmental factors affecting the health of livestock and poultry. This study was carried out to
investigate the effects of the daily cycle variation of the moderate ambient temperatures on the serum brain gut peptide and the
diversity of caecal microflora in broilers, and to provide a theoretical basis for the healthy broiler breeding mode. [Method] The
study included trials with Arbor Acres (AA) broilers. At the 22d, 120broilers with equal average body weights were selected,
randomly divided into 2treatments x 6 replicates of 10 birds each(male and female half and half) . The pretest period lasted for 7 days
and broilers were kept at 21°C and 60% relative humidity. When the chickens were aged 29 days, formal tests began. The
environmental temperature was changed by 24h cycle (26 -29, -32, -26, -29), and the relative humidity was set to 35%, 60%, 85%,
respectively. Both kept constant until the end of the experiment. The trial period lasted for 14 days. On day 21 and 42, one birds from
each replicate were randomly selected and killed. The broiler was sampled with jugular vein. The contents of 5-HT, VIP and CCK in
serum of broilers were measured with Elisa kit. Meanwhile cecal contents were aseptically collected, placed in a centrifugal tube,
rapidly frozen in liquid nitrogen, and stored at -80°C. The effect of different humidity on serum brain gut peptide and bacterial
diversity in the ceacal digesta of broilers at the daily cycle variation of the moderate ambient temperatures was studied by using 16S r
DNA-based denaturing gradient gel electrophoresis (DGGE). [Result] (1) At the 7d, the content of Serum 5-HT at the daily cycle
variation of the moderate ambient temperatures was higher than control group (P<0.05); the content of serum 5-HT and VIP in the
control group and were no significant difference; at the 14d, the content of serum VIP in broilers at the daily cycle variation of the
moderate ambient temperatures was lower than the control group (P<0.05); the content of serum 5-HT and SP in the control group
and were no significant difference. (2) At the 7d, the bacteria bands at the daily cycle variation of the moderate ambient temperatures
were lower than the control group; at the 14d, the bacteria bands at the daily cycle variation of the moderate ambient temperatures
and the control group were same, but broiler cecal microflora diversity decreased at the daily cycle variation of the moderate ambient
temperatures. (3) Common microflora of broiler cecum included Clostridium josui, Bacteroides vulgatus, Parabacteroides johnsonii,
Bacteroides dorei and Ruminococcus flavefaciens; The daily cycle variation of the moderate ambient temperatures was beneficial to
the growth of Parabacteroides johnsonii and Bacteroides dorei, and inhibited the colonization of Intestinimonas butyriciproducen
and Subdoligranulum variabile. [ Conclusion] Compared with the control group, at the 7d, the content of serum 5-HT in broilers
increased at the daily cycle variation of the moderate ambient temperatures , and at the 7d, the serum VIP content in broilers
decreased at the daily cycle variation of the moderate ambient temperatures , and there was no significant difference in SP between
the two groups; The daily cycle variation of the moderate ambient temperatures affected the cecal microflora structure and diversity
in broilers.
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Table 1 Ambient temperature change schedule

] Time W% Temperature (‘C)
8: 00-11: 00 26
11: 00-14: 00 29
14: 00-17: 00 32
17: 00-20: 00 29
23: 00-08: 00 26

1.3 MEHBREAE
1.3.1 mERELSMEFE HHTREE 7 M 14
K, FRUIBENLEE 6 H PR (ARESF, HAER 1
SRS, RS SR I CR 0L, #§#5 2h J5 5 3 000r/min
IR B0 10min W HUILYG , Z45-80°CUKAE1RAF

K W B G Rz W B 2 C enzyme  linked
immunosorbent assay, ELISA) , ZFCAL5 AR
B BR 2 =52 M5 5-HT. VIP. SP 8 &,
1.3.2 fpEtrd i RE 5N E )iz
1.3.2.1 EmMENKE 20 TR8H 7/ 14 K,
TRAIBEHLIE 6 RS (ARES, BAEE 1 HA
XD BYWTSE K ALY, SRR RIITIERE, B
1, giLEZ L, B E RIS 2B TR,
FJCW B I BT TF ke, WAEE N A, KR —abs
A1 6 ME R IETRS], BB LR B O T, WA
7, -80°CLRAFEH .
1.3.2.2 40T 16S rDNA 5 BtHy PCR #7388  DIRESJE
[KIZ1 DNA hAsdR, RHH401E5EH 519 GC-338F #
SI8R HHFESL 16S tDNA AR X R4, 51¥ME B
*2.

*2 SMER

Table 2  Primer information
514 ig]l
Primer Sequence

338F CCTACGGGAGGCAGCAG

518R ATTACCGCGGCTGCTGG

GC338F CGCCCGGGGCGCGCCCCGGGGCGGGGCGGGGGCGLG
GGGGGCCTACGGGAGGCAGCAG

PCR ¥ #4A % (50 uL) A: 10XPCR buffer
5uL; dNTPMixture (2.5 mmol-L™") 3.2 uL; ExTaq
(5U0-uL™") 0.4 uL; GC-338F (20 umol-L™) 1 pL;
518R(20 pmol-L ™)1 uL; 4k DNA 50 ng; ¥ ddH,O
% 50 L,

PCR ¥ H4FE/ 74 94°CHAEYE S min; 94°CAPE
1 min, 55CEM: 455, 72°CZEM 1 min, 30 MEIF;
% 72°CHEMH 10 min.

PCR 7=¥)% il OMEGA /A 7] DNAGel Extraction
Kit fifh[mli.

PCR ¥}y Biometra A F)4:/=[] T-gradient, #t
AL Bio-Rad AH] ] Gel-Doc2000 #E1 if5
X
1.3.2.3  PCR /=4 7 M 6 2 8 Ji oL 3k (DGGE ) A7
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I 10 uL PCR =W EAT AR VAR FE I HL VK (DGGED
SHTe RAAETERRE H 35%—55% IRIEA 7%
NI EERG B AE 1 X TAE M+ 150V 60°C T
7k She

ASPERR LB H YK (DGGE) 52 m . RJTAR Y
PR SR Y I

a) [EEW (L8 50 mL. JKESR 2.5 mL. &%
500 mL) [H % 15 min;

b) Milli-Q /K3 ¥E. 20s A1 2 min %—IK;

c) MYSH (YRR 1 gv 37%HE 0.75 mL. &
2 500 mL) Z{f 15 min;

d) Milli-Q £li/K¥5¥E. 20s Al 2 min &%—IK;

e) W (HAEMH 7.5g. 37%HEE 2.5 mL.
SEZ 500 mL) B 5—7 min;

a2 (28 50 mL. VKESER 2.5 mL. &
2 500 mL) £k R N,

&3 BEARERAIRER IS M5 R B A9 #2000

1.3.2.4 DGGE M3 o £ # o bk & 4 & 7 7 M €
DGGE #tle 4 fE, BL 338F/518R A 5| )iEAT
PCR 3%, PCR f=#4lith)5i%H:5] pMDI18-T #Hifk
I, #A6Z DHSo 2SI, FRTGE BH A ve BT .
WM Fras Y GenBank IR P HIREAT LLXT, 45 211471 T
REMM IR BRI IE 3 AN Se T T
JEHIISE -
1.4 HE4kme

R EE AT SAS9.2 FEit M kA HEAT IR &
M7 (One-way ANOVA) , P<0.05 NZER4WE: %
FH#AT Quantity One 73 #T DGGE Kl £ 4%

2 &

2.1 BIEARZT LR AIREE XS 38 M55 ik B B B9 5201
3 WTUAE W, R 7 K, HAERARLL A
IREEZH SIS S-HT & & B3 & T 21°C4(P<<0.05);

Table 3  Effect of diurnal variation moderate ambient temperatures on brain gut peptide in broiler chicken .

T H I ] i & Temperature P

Items Time (d) 2C 26°C-29C-32°C-29°C-26°C P value

5-F2E 5-HT 7 176.63+12.86b 255.92+49.78a <0.05
14 206.31+23.30 209.76+29.39 0.8259

MR VIP 7 161.87+31.12 127.85+23.77 0.0592
14 197.85+18.07a 73.51222.16b <0.05

P )5 SP 7 6.42+£0.91 5.44+1.08 0.1293
14 8.70+£0.54 8.68+1.20 0.9607

[R5 B TC 7 AR R - BEROR 2 AN B ( P>0.05) 5 ANFVNG P RERIRZE 5 B35 ( P<0.05)

In the same column, values with no letter or the same letter superscripts mean no significant difference ( £>0.05) ,while with different small letter superscripts

mean significant difference (P<0.05)

T R ZH AT H AR PR AR A AR B ZH XS VIP FT SP I

T S WIS 14 K, HIEHA AR ET 4

XSG VIP & B8 T AL (P<<0.05) , XTI

YA G IR AR Ak fi AR BT 41 A RS 155 S-HT A1 SP H

BEES.
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B 2 s RIS 14 K, XFIRZLA H ARG IRk i A

PRBELH 40 1R 4% B ) o

2.2.2 WHYHEEBERLZHEEIN  HE 4T

A, I 7 K, XTI H G AR B 20 40
A1) AR EON 79.9%; IRBER 14 K, xR H
PRI A AR IEE L 20 1R 8] (AL R R 66.1%: X5
5514 K57 RAALG, EAGFRA O FER 552 41 B ) AH
ARECR .
2.2.3 WY pEmrEEamtEEF s AW
W51 A 16S rDNA V3 [X PCR-DGGE $R4( &l 1
Sy EI I T 2 4R Akl Al 5 b4y,
1 RIS 5 aTBLE WA 7 KA 14 RS E N
BRI A& 1 S R4 (Clostridium
josui) 3 5 E 4 (Bacteroides vulgatus) ~ 4“5
% atr ( Parabacteroides johnsonii ) « 5 5 B 4l
(Bacteroides dorei) F1 7 5% 4717 (Ruminococcus



4368 H &k B2 514

-
A
.-
- -

-.
!

1
0
[ ]

m

] S a® & Sl
=

(=]
2 2 3

FrIEE
[ 1 1

Lol g5 2 AR HE 7 KA IAL; i 5 R EH 7 R EOIEH AL
TRHAIREEAL: AT 2 RIS 14 RAHRAL: S5 =AM 5 IRE
55 14 RHAAH A # R 5541

The left Bands number 2 represents the control group on the 7th day of the
experiment; the number 5 represents the heat treatment group on the 7th day
of the experiment; the right figure Bands 2 represents the control group on
the 14th day of the experiment; the number 5 represents the heat treatment
group on the 14th day of the experiment

1 WS EMAAY) DGGE EiE

Fig. 1 DGGE profiles generated from chicken cecal contents

% 5 DGGE B ZmrIERE R EBIF5 e

& 4 RHTZRE LA PCR-DGGE EIE AYARINIE
Table 4 Resemblance coefficient of PCR-DGGE map (%)

Lane 1 2 3 4
1 100 79.9 52 68.9
2 79.9 100 534 64.6
3 52 534 100 66.1
4 68.9 64.6 66.1 100

1 ISR 7 RAIEAL; 2. W 7 R AR Mmidisidl; 3. Wt
W5 14 RAAL 4. WA 14 RAEH A FAar 5 21

1: Control group 7 d; 2: Treatment group 7 d; 3: Control group 14 d; 4:
Treatment group 14 d

Sflavefaciens) ; HAGI A ARG AL B )5, 718
BTER AL, WIS 14 R 7 R, HIEHAL W
BT 1. 3 M7 5 A F R L MR 4 5 A1 S
TR R RN HARE A 14 RHEH L
TR B H AR 2 5 R4 (ntestinimonas
butyriciproducens) F 6 S5k (Subdoligranulum

variabile)

Table 5 Comparison of genomic sequences of bands from DGGE profiles

e iR GenBank $H5 4 I AHIE ) 1 B 44 5 R FHABLEE
Band name NCBI BLAST matches Access number Similarity (%)
1 Clostridium josui NR_112037.1 91%

2 Intestinimonas butyriciproducens NR 118554.1 97%

3 Bacteroides vulgatus NR 074515.1 99%

4 Parabacteroides johnsonii NR _041464.1 99%

5 Bacteroides dorei NR_041351.1 99%

6 Subdoligranulum variabile NR_028997.1 90%

7 Ruminococcus flavefaciens NR_025931.1 93%

Mg ST WL, 7 SR BEP 5135 50 A T R BE
Il (Firmicutes) A 1] (Bacteroidetes) , 5
GenBank {4 ¢ H 411 B 1) [R1 Y5 460K 2 04 90%
Pl E,

3 itig
3.1 o PR I 7S R Rk B 4
P A T DA B T r AR B, 1T

505 1) P AR T3 T e o A A 3 1 B A 27
XL S g n] LA I i 1) e e DX LR AN D £

TR S A, BE i S ke A A% D RE
58 Esh. AR IREmR AT,

5-F2 (% (5-hydroxytryptamine, 5-HT) , M4l
JHZ (serotonin) , & —Fipfi £ 5T, /25 B
JiE AR PR ES, FE B AR, 3
VR Is g . B, T ) 2 R T S
AR R WoR, WA 7 K, HARH AR A FAER
BEH XS IS S-HT &8 m TR (p<
0.05) , MIREE 14 ARIFT #2257 . b n] HE R
M35 5-HT B34 0 n] G < 38 1 i 18 43 W F iz 2y (1 A8
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AT 75 | A b T R TR AR A

MAETEPERIK (vasoactive intestinal peptide, VIP)
T — P AR B A Al B b I ER e A R eI el 42 0
J, B s s RIS ER, SRS R
TEWURA SIS WIFFE IR, o 5 35 P M K 43 i i 45
RO 5 s, DR R, T i
WU A I Rl TS i R M £ SR B R o B
W b R A M IR SRR, T R 2 AR
H RS EY R AR, VIP &,
XI H TE 2 7 i A AR 8N 35000 i 3 i 2 g i
U i IR . AR A5 AR, W 7 R
14 K, HAPEHARA i IR XS I35 VIP KT
TR . ABL EARSCHETES SR T LA h, A5 i
ENEYE R IR )T B T RE T B0 TE P FRE J HE 4h
R AE AL o

P #)Jii (substance P, SP) A% & X j&— PP ifi Ik,
IR DN S0i7L ) P E R SR 1= i o= N
dilm RS Z 5, RN S5 R 2wk
MR BT, TS a9k, WEMER &, i
Keohis, 55 RIE R kN s
HRIL, I 7 A 14 R, WA RS SP Ik
WEES.
3.2 MABEMEIZHMERFIG

HLSEHETUR Y E Wl iE N A R AR AR )
WIS, ERDUERER ] (Firmicutes) A, LR
AR ] (Proteobacteria) « T ] (Bacteroidetes)
FBEE 1] (Actinobacteria) ***, MF &AL RE
LR, LR R O K M A ) T R RO
WEFRIE, FrEmAIAEE (26°CHI 31°C) FRINE
AP AT BN BEL AR IE N B . A 708 I XS &
Wk A AT S At 2 R AT A L 55 7 RE A

A IS O TR, XS T 4 B A 80T
B, SR 14 R FEPA AR A (i AR A0S 2 40 1 2

HOTRIELAR B TR AR T B, 25 SRR W] IR AL fhi 44
I SE 00 AL T IV R4 5 LBl AR S5 T 1] )
I, XSRS AL RS R

WARIE, WISEREET 34—38CF, #UVHTH
AT S . R WS . BURE R REE. Fh
FFURJE . B4 G JE . Dorea 15 LU B&A% s 170 &
WA I A RE R T B R R R B L DR AR
Anaerotruncus . Blautia. Eubacterium . Butyricimonas
FJELBIEINCT . AHRORILRE S 14 R A A
WARIIAEZL. Clostridium josui. Bacteroides vulgatus Fl

Ruminococcus flavefaciens & RN F] Parabacteroides
johnsonii f Bacteroides dorei FF 5.3 W0, [
H 8 PR A2 A6 i #4428 58 20 A F) T+ Intestinimonas
butyriciproducen F Subdoligranulum variabile W)€ .
Parabacteroides 1 Bacteroides J& T UK w17, UK
TRT 1] ot I T =2 T 9 T o 5 e K — 2R 4 A
77 B PR 40 0 B ) il 2 g R ) A TR ) R A
M 5 i 38 ) A D B % o Clostridium josui
Ruminococcus flavefaciens F Subdoligranulum variabile
JBTIERER ], WEFUEW], S REYIX R A A
AL JERE TR, A KA Y 60%—70%, T
W b 7 A R b R A R B L AT Y, i
T i N T IR B AETE R 2 K 1 RE BT ] 1R Sl
WRERME (Clostridium leptum, Clostridial clusters IV )
FERAR AR W HE (Clostridium coccoides, Clostridial
clusters XIVa) . JEBRE (Ruminococus faecis) +&
I ) Mo KR AT e R N B, el — R A A]
s asty/E RN AL (AR i S ol
Mz Herdim i, el iEr s L)
FEEAEHP), Intestinimonas butyriciproducen 1 AW
T8 N IPE IO At — 2B 0T 4R
3.3 EMEMZHFHESMERKIIDEIXR

JViE P BE 2 A A 400—1 000 A4 1A, B 50s—
TG, N S Al E A 10 AR, s g) g
HAT YR A T sl ). e
e BE DIRE « 5V TR T WS 45 22 i i S ) A B )
C N T [ 7PER R NS SN R S/ = 5
WHIWER. BahR. HEEGEREZFIREMR. f
WFFTFR I, i3 A A 4 A 0 28 5 M P o 231 2
[ AFEA B K R 5-HT 774252 30 iz 18 B i
NIACH =y 5w, Rl 77 2 gl (SP) HI
HEMRWIR (SCFA) ™. 1 £ iy SCFA T R #h™=
AR K 20Kk R BE TR 1] o IR RO B 2R, T T AR ER
PP B M bR AR MR R R ST R AR
2 MR E D [ A7 1 SP etk 461l EC 7= /E
S-HTPT . fdfis, 78 A i BB Z B %, &
S ORI ACT TP . AT TR WU
FE R TT LA i € 20 R A AR T, 0 R LS AT 1
AR RN I8 R 2 EL S S-HT Mk 7m0
i VR AR EL T S B S-HT AR, Mo A 2528
IR T AT S 2R S-HT KU AR, et ok,
1o J JOA A 2 55 W) TR 1) 22 K% o VIP RS RS i 3 T
INEE, gD g 200 Tl R 4407, AR HEAT 2 TR )
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doOE kW R %

51%

R R BELL IR IEH T DL RS R, AR K13
i 5-HT #1 VIP & 5 AR P B 2 AR v ) AR
R KRR, BIE S-HT SRR A VIP & &
K54 T4t kA8 AL (Parabacteroides johnsonii
M Bacteroides dorei WG, LLJ Intestinimonas
butyriciproducen M Subdoligranulum variabile

) IR RIE FE— LI

4 ZEig
4.1 FUEFRA AR BT R L% S-HT £, WA

I3 VIP 5.

4.2 G PR A2 AL O A 20 555 B AIG POOWS 5 i 4l 1R 22 FF
M, SR RELE K, 1EHE Parabacteroides johnsonii
' Bacteroides dorei 14K, il Intestinimonas
butyriciproducen F Subdoligranulum variabile W) & .
HBEF FEF m A E IS T K, IS & B
TREARMBL: 22 57 186K
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