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Effects of heat stress on reproductive performance,blood
reproductive hormone concentrations and gene mRNA
expression in different varieties of chicken
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Abstract This study is to explore the effects of thermal stress on reproductive performance, blood reproductive
hormones and genes mRNA expression to the country local variety and foreign cultivate layers varieties. Test choice
body condition similar 16 Ninety-six sixteen-week Jining Bairichicken and 96 Hy-line variety Brown chicken were random
grouped into optimum temperature group (25+ 0.26) C and High temperature group (38 £0.26) T testing for 28
days. Each group has eight repeats with 6 chicken in each repeat. Ovary weight, follicle total and blood reproductive
hormone concentration and reproductive shaft related gene expression mRNA relative quantity were determination at

112,119,126,and 140 days of age. The results show that: 1) Ovarian and total follicular of the Hailan brown chicken
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developed better than which in Jining Bairi chicken under the optimum temperature conditions, however, Jining Bairi
chicken and Hy-line variety Brown chicken appeared obvious ovarian development hindered, total follicle number
hyperplasia slow (P<C0.05) at 7" days of the heat stress. 2) in the whole thermal stress period, high temperature
group of follicle stimulating hormone (FSH) and luteinizing hormone (LH) hormone content significant change (P <<
0. 05) ,heat stress after 7d estradiol (E2) was significantly reduced (P<C0.05) ,progesterone (P4) increased at first,
then dropped significantly (P<C0. 05); CRH level significantly higher than that of optimum temperature group (P <C
0. 05) ,reed jining one hundred days chicken high temperature group of each blood reproductive hormone level of the
coefficient of variation of the Hy-line variety Brown, and no significant difference (P>>0.05).3) optimum temperature
treatment group of reed jining one hundred days chicken GnRh, PRL, FSH-3,ESR, LHR, FSHR mRNA expression quantity
are Hy-line variety Brown chicken,but no significant difference(P>>0.05) ;and high temperature group reed Jining Bairi
chicken mRNA expression quantity except outside PRL significantly Hy-line variety Brown chicken (P<C0.05). The
results indicate, local variety in thermal stress condition ovarian, total follicular development and the blood reproductive

shaft relevant hormone secretion regulation function better than foreign varieties; And reproductive shaft relevant

hormone mRNA expression quantity changes with various effect.
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2) M FEFEFR 5 7 o SR IR B 952 12500 7 B X
1L Y% P B 9 i) 3% & (Follicle stimulating hormone,
FSH) it # £ 4 % Z& (Luteinizng hormone, LH)
e B b BR Rz BT % E B B R (Corticotropin
releasing hormone, CRH) | #ff — [ (Estrogen, E2) |
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Tissue Mini Kit {5 & (52 QIAGEN) 2 it 4141
FERY A RNA. $RECAY B RNA 286 4306 o 1% 3
RGN0 e B AN J L A AE — 80 “C yk AR rh IR AF L A
A P AR 3 R B % 2 (Gonad otropin releasing
hormone, GnRH ). BF ¥ #| # ZE-p ( Follicle
stimulating hormone B, FSH-p) . & B i1 & 5% 1Kk
( Luteinizing hormone receptor, LHR) . f ¥ &
(Prolactin, PRL) | fft ¥ & 5% {& (Prolactin recaptor,

PRLR) . lff i & 5% {& (Estrogenreceptor, ESR) | § {1
R R % Ik (Follicle
receptor, FSHR) £ [ mRNA A% £ ik,

2) L9 6 & PCR. M4 GenBank Chttp:
// www. ncbi. nlm. nih. gov) 1 H #5 % K 1) mRNA
74, # ] Primerpremier5. 0 X 4F1% 3t PCR 5[%),
HZICE AW TR CRIE) A RA A A8 5197 5
W3 1, % H OnestepSYBR PrimeScriptPT PCR
Kit [ 58] & (Takara K% 702 5D 7E ABI7300 52}
P 7t PCRALSEE ABT 24 w)) o 58 1 B s 5 K]
N2 mRNA A XS Rk g0 . S AR % (25
pL) A : 2 X Onestep SYBRPT PCR Buffer 412. 5
pL PrimeScriptl stepenzymemix 21 pL. FIi#5] %)
(10 pmol/IN1 pL  F#F51# (10 pmol/L) 1 pL 4
# & RNA 2 pL. Rox Reference Dye 0. 5 uL.
RNasefreedH 207 pL. JRWFEF K42 CRESE 5
min, 95 CHIAME 10 5,95 CAEPE 5 5,60 Cil Kt
i1 30 s, 40 AE IR 5 . iF A AR M R RR P 64 ~ 94
CL,IHE#EE BE 105 0.5 C,
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Table 1 Primer sequence for real time qPCR
H BT 519 T 5 S BRI/ bp
Gene Accession No. Primer sequence Product size
e i F:5'GTCTGTGGAAATCTGCTTGGCTC 3'
DQO23158 , / 199
GnRh R:5 CAGACTTGCCATGGCTTCCTTCA 3
B o ) i B F:5'GATACTGCTTCACAAGGGATCC3'
EF563910 o , , 157
FSHp R:5 CAGACTTGCCATGGCTTCCTTCA3
{2 BP0 & 2 1K F.5'TTCATCTGCCAGGAGATCAAG 3’
NM-205079 , , 124
LHR R.5 CAGAAGTCCTGTGAAAGATC 3
iR A N F.5' TATTACTGGACAGGAATCAAGGGAS3'
EF502025 137
ESR R:5'CAGGATGATGGACTTAAGGCA3'
fEFL R F.5'TTTGTGCTGGTGGTCCTTC 3’
DQ660983 S , 138
PRL R:5 GAGATTTAACCGCACGGTC 3
LR Z K F.5'CCCAAGGAAACAGACAGCGACS'
DQ660982 , , 180
PRLR R.5 TCCGTTCTAAGGCTACGCAC 3
G130 R 32 1k F.5'CGGCTACGGAAATGCTATGA 3'
EF621308 , , co 106
FSHR R:5 GCACTTGATCTTCTGAATTGCG 3
1.3 HiESHm IR I AL IR 22 57 ok ¢ R B0, i YR A A R 3 vk R

I AR AR R R R . BRI LI
TR0 B VR 2R A TR R A B Tl R OG D mRINA A X 3%

725 50 B i 3 W R A Duncan [RiE#E T £ &
Podss . 45 R0 B 1 DLV 34 (8 + FR i 1% (Means +
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T 38 X AL A PR TR A [ B BEA [] it i XS 2 B
SH DL R B SR 2 TR A% 28 I ) e R AT TS (R
2). R 2 G5 A AT A, S B R] A B ] Y FRO R
A7 8 3 B 5 o RS BRI R D . BT A H XS R 22
WX UP S E AR 112 H % i | e i Ak B ) K 126
A 140 H % ik i 4b B 2H ) 2 R OR B (P>

0.05) fH 119,126,140 H #& i) &5 il 41 1) 2% & 8 3%
(P<C0.05) ; P4 i Fh = iR 41 35 09 51 & & =2 Wil F HL
K s [ 7 A8 38 A AR T U T RGO SR Y AR
ZHEE S T 2 (P<0.05), B4 % THH
X6 FAE > A8 XS B OP 0 B AE 112 H O A3 I L iR
I EFARZE(P>0.05), Ak #H H #1171 KE
T2 BV 2 AR XS B R A W S T T H XS
(P<C0.05) 5 5 U AH I » 1= T 21 19 0 2 48 X 5 B 90 450
HREERTHFTHEHH(P<0.05), I HEEH &k
Ao F S ] (4 A K R B o R R S R R

R2 ANHMARRMBIHEEMPELETNZMN

Table 2 Effects of heat stress on different varieties ovarian heavy and follicular of chicken

. _— HTH AN [ A P
1 >
> ¢ Jining one hundred days chicken Hy-line variety brown chicken SEM
Items Day P-Value
ERAOTE ERAMHETG ERAOTE ERAHETG
BRI E /g 112 6.174+0.59a  6.25+0.48a  6.41+0.34a  6.48+0.26a  0.057 NS
Ovarian 119 13.8640.47 ¢ 9.64+0.86a 15.9840.78 d 10.62+0.71 b  0.174 xx
weight 126 25.46+8.28 ¢ 18.37%5.27b  26.94£5.87 ¢ 17.84£6.74a 2.449 %
140 10.37+7.34 ¢ 34.0449.58 b 41.96+7.54 ¢ 29.23+5.24a  3.066 0.295
T ER 0. 87 0.76" 0.91 0.65"
Coefficient of
variation
SR H/ A 112 2.34+0.5a 2.540.2 a 2.7+0.5 b 2.4740. 1a 0.613 NS
Total follicle 119 5.540.1b 4.240.9 a 7.240.7 ¢ 4.040.4a  1.332  0.668
number 126 12.44+1.2 ¢ 11.04+1.3 b 15.94+2.9d 9.6+t4.1a 2,412 0. 054
140 18.94+2.4b  17.1+4.3ab  22.7+6.4 ¢ 15.44+5.8a  3.128 0.221
AR 1.06 0.95 1.10 0. 89
Coefficient

of variation

W AT F AR R 22 5 B3 (P<<0.05), * P<{0.05, *x P<L0.01,NS R AEFE., FREIF.

Note: Values with different small letter superscripts in the same row mean significant difference (P<Z0. 05). The same as below.

BT 223 (P>0.05)

2.2 RUHEMNARGRMBMEEREREZRENZI
H 2 3 G5 SR I R R 112 F S IR

IR ALk LA 49 A X 4% IV A B B R R B R S T

HH WK H 25 R E(P>0.05), 1£EA4#H

NI R S s R A LA . FSH R LH & & B 3%

AL (P<C0. 05) , B 3% 7 d J7 E2 & & W3 b

(P<20.05)  1fif FL M 3% 28 9 28 16 B A b &R %800 5 P4
SRETEE R E TR (P<<0.05) ;&4 CRH &
B E S TEIRA (P<<0.05), 2246 4 1Y 3 L 41
A MR AT E KR S 28 THT A HG,
H2ZERREE (P>0.05); i ¥ 7° B H X & iR 4 4%
MR AT R A S R Tl =, HER
AREBFEP>0.05),
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Table 3 Effects of heat stress on different varieties blood of concentration the reproductive hormone of chicken
mlU/mL
. - W A 2% 3 1 o
I >
g ¢ Jining one hundred days chicken Hy-line variety brown chicken SEM
Items Day P-Value
ERAOTG ®mE4AMHTG  @ERHAOTG  ®HER4AHTE)
B 9430 P 2R 112 4.8040.46a  4.2240.54a  4.5540.47a  4.74+0.18a  0.261 NS
FSH 119 7.9740.37b  5.1840.69a  7.43+0.22b  5.2040.73a  1.466  0.184
126 8.65+0.62 ¢ 5.76+0.72a 8.74+0.86c  6.084+0.84 b 1.496  0.120
140 8.94+0.83 ¢ 6.514+0.82b  9.06+0.92c¢  5.4340.51a 1.544  0.071
B 0.25 0.16 0.29 011
Coefficient of
variation
PR T AL 2R 112 4.2440.47a  4.31+0.11a  4.634+0.75a  4.42+0.81a  0.175 NS
LH 119 6.58+0.58 ¢  4.91+0.26a 7.2740.60d 5.854+0.39 b  1.011 0. 054
126 5.964+0.31 ¢ 4.05+0.64a 6.5540.71d 5.16+0.52b 1,082 *
140 8.134+0.68 b  6.2440.80a 8.84+0.28 b  6.28+0.90a 1.291  0.243
i =A K
5 5 Z R 0.27 0.17 0.27 o 14
Coefficient
of variation
fie B b i Bz R 112 0.2140.02a  0.2540.08a  0.2240.0la  0.234+0.05a  0.017 NS
D 8 ES 119 0.3740.05a  0.4740.09b  0.4840.06 b  0.664+0.03 ¢  0.121 0,052
CRH 126 0.56+0.01a 0.764+0.06b  0.87-+0.08 ¢ 1.174+0.08d  0.255 *
140 1.564+0.17a  2.4040.03b  1.9440.09a 2.28+0.13b  0.346  0.642
AR AR 1.02 1.22 1.07 L 20
Coefficient
of variation
- 112 2.1540.68a 2.67+0.61a 2.4840.74a  2.23+0.21a  0.238 NS
E2 119 3.33+0.35b  3.08+0.23a 3.57+0.86b  2.95+0.53a  0.275 0. 145
126 7.4540.29 b 4.13+0.17a 7.9140.28b  4.65+0.62a  1.921 0. 084
140 19.74+0.76 ¢ 11.2140.47 b 20.45+0.16 ¢ 9.574+0.37 a  5.650 *
A 5 Z R 1.08 0.74 1.15 0,65
Coefficient
of variation
2 il 112 1.7640.17 a  4.35+0.22a  4.54+0.48a  4.67+0.12a 0,178 NS
P4 119 7.6540.23b  7.04+0.54a  7.9740.53 ¢ 7.1540.42 ab  0.442  0.576
126 8.37+0.46b  5.62+0.82a  8.654+0.34c¢  6.15+0.30a 1.535  0.185
140 9.4340.85 ¢  6.46+0.41a 9.0740.62b  6.44+0.46 a  1.623 *
S R 0.28 0.19 0. 30

Coefficient

of variation

0.15
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23 ANETARGWBHEEMHBEXER
mRNA RIZF T
e T H HY 5 22 A XS A N T (140 H i)
Ee&‘aﬁ:ﬂama‘é%l Pl mRNA 1t [q] # 47 RT-PCR J5 . /™~
ZREEIE H TR B A5 R UL 1L G A g SR LR 2.

ma’-'-'z

FTHHEG g 22350
Jining one hundred days chicken Hy-line variety Brown chicken
1. GnRh,2. FSH-8,3. LHR,4. PRL,5. PRLR,6. ESR,7. FSHR,
1 AEGRMBEREHTEREMBEXER
mRNA RT-PCR 7= ) B8 ik &
Fig. 1 Electrophoresis analysis of FSHR mRNA

RT-PCR products in different varieties
Heat stress in the reproductive related

gene axis

(] 2 2 PN O AS [] i A XS TR e i 2 < A
R HL A G L mRNA A X Rk 0,
Kl 2 Al b, o R b #RAE ) 3% T A H X% GnRh,PRL,
FSH-B.ESR.LHR #l FSHR mRNA # ik & ¥ & T
WA HTE W 225 (P>>0. 05) ;1M i Ab #
M T H B mRNA Rk PRL DA R E & T
WL A XS (P <0, 05), 75 4b, i % 48 09 & i 41
GnRh,FSH-B.ESR,LHR I FSHR mRNA k&
PR TE 4 (P<<0. 05); ¥ T H H X &k
H 45 R mRNA LR B FE R HJE 8 %2
B(P>0.05), PRL mRNA REBERTHHAE
I % 8 X () 35 | 5 1 2 [|) G B 3 25 5+ (P=>0. 05),
M PRLR mRNA ik s 765 7 @ H WG 8y & iR 24
i TE R4 (P<C0.05),

I i B 0

3.1 ANEWNARGRMEINEL S XM iKEES
EIREHEM
P I KB A ORAR Z T . R & % B A

IO S AR P G A B B R 2 B E L S B EL
e A ZEAELMAR AL . R T A T S B0 X B v
UMY E R W R . Rozenboim T %M
7T 22 W1 %F 30 JE & A 11 ok XS R 47 S 40 15 d
42 CHASN P ib 31, 25 S R W], AE AN 6 K R
B 28 BT G A O R R T R O 9 R > B
GBI 15 RGN, AT Ls R b

1.0

Expression relative quantity of mRNA

GnRh PRLR
TR ZE Hypot halamus

mRNAAHXS
Expression relative quantity of mRNA

PRL FSH-B

mRNAAM XA
Expression relative quantity of mRNA

ESR LHR FSHR
PP EE#Z  Ovary halamus
E J-0TG W J-High ElH-OTG H H-High

JOUE T E B XY HLO 2,
J. jining one hundred days chicken; H. Hy-line variety Brown
chicken.

KE FREAS R R 5] S 7 #4040 20 20 1) 3k 35 25 57 (P<<
0.05) . /NE F 8N [F) 75 AN 7] 5l A 7 $Ak 204 5] 35 9 22 R
(P<0.05)  BRE BUNG TR A5 R 2257 A4 I 3 (P>0. 05,

Different capital letter superscripts mean significant
difference (P<C0.05) at With the variety of different heat
treatment groups, and different small letter superscripts mean
significant difference (P<C0. 05) at Different varieties with heat
treatment among groups, while no capital or small letter

superscripts mean no difference (P>>0.05).

2 BRI AE MGG EMEXERE mRNA
X RIXEHNF NG
Fig. 2 Effects of heat stress on different varieties Head
hormones related gene expression mRNA

relative quantity of chicken
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BTN 8 ol N e 2D CY U NS TR U= B o Rl
T H XGRS E 7 RTE T E H XS RNE 2R Y
HOH I S 0 B 5 % 2 B O R Y A 218
BN 14 REHE 285 57 H HAY LA Fh Bl 4
Bz, RIRE RS LR g R — 8 KW
PR P ) B RS LA R

AL E R T A IR K R
FeHE S 32252 R B - R il 9 4% L O b ZE AR
KEEE LK T F M GnRH 9 ik o 5 =X B
B ARG A7 B B A BLAA A P 43 A B
KA E AW AT B GnRH 43, ff 3 {& GTH
A I8 LH 5 FSH & /R . 54,
Rozenboim T 45" 58 2 W #4095 2 KA, 30 J&
W R AT 3% LH 5 FSH & &2 YA B %
I S2 R A4 1 A B S 00 R R L R TR R B e i
P25 L B 7 3 R R (CRHD &5 4 i L i iF
AR 53 WA B b IR R B R CACTHD , AT f ' |
JR 25 ¥ R ) R & AR AR Ak B IR R R 43 i 4
ZH R A R B B T H O RN A
AGTEIARL AL B 7 d J5 i 4l LHFSH,E2 1
P4 K7 i R AR 4; JF H s iR 419 CRH K-
BEEBTERA. X5 Rozenboim %5 #F 7¢ 45 R A
4

o B 8 T (35 °C L, 24 ) i % LH FEAIR,
Al RESE B TR B R P R O B R O R A e
A T — 25 i 3 R A i FSH [ A R 20 0 Uk
/b 3T AR AVCBEE 8% 2R 1% 40 0 95 3R RE SRR R X
JE A B R R AN . 2 R 0 7E R VR
(1 S Aty b F — 25 A1 0 7B N B A ot A N R AR 1
IR R 3 N /SN i W ks L A TR = s
B v 3 AT F 7 R X 00 2 R K P B AR
R RNENE D O =N R SN RO &= DS &= ]
WA R K I 8 S R Tl =480, H 22 %
ANEFEP>0.05), VLU T H H S 7E N 8 4% 1
THONE K F L& LH . FSH . E2. P4 % Ifi W A= 5 1%
FAOF A8 AR B T 2248 . w] L AR R B 5 b
5 v ol b A X AR O B A 3 N RE D B 2%
3.2 ANFNADEMBELEBEMEXER

mRNA &% K &

UREL ORI K H B Z AR W FSH M
LH 8745, FSH A1 LH A9 1 F 2 38 i 50 5L 1 A
FREZ RIS . AR MR TR Y SRR
B, & BB g FSH kb 38 AT 2 5 FSH 254 1 fn

FSHR mRNA 7K F, fi& ok 09 31 & & 0 HE opt .
Rozenboim 25" HF 5% & B . 6 ) P2 5% ] (511K 40 i
0% P450 B ALEE mRNA k. K2 ES &
ST A 26 [ A BOAH OCT mRNA 357K 719 B L M
HEiRiE SR G A AL 05 00 #2550 0m B L R4k
B 1E) DA B K& b R G ARHIE g 45 R R B0
M S5 LHR.FSHR mRNA ik & #5001 B
mRNA &5k & 1928 A0 BAT 5 R 80N 5 80 O 58 45
-3,

A 5T 22 BT L BRI 1 oK R U B B L A
FSH-B mRNA A /KF 5K 5 1 PRL X £ X B
U0 28 T P 28 A — I IR 5 R S 18 08 0 ) B 9 R
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