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R [ BRI T WA BR AL 7R — o TR RE 4R w50 A A B TR A | T 45 AL AR B 24 2 o) i B 3R B s H 37 ( tramsient
receptor potential , TRP) £ T8 1 15 HIL A 1iif £ @& YIFE 2, l—] I, Ztiﬁtf%ﬁ 5 75 b 50 0% 1L J5 1 #4 4k 3 ( thermal manipulation,
TM ) X 4fAG A% LA IR TRP B8 73838 R bR D RB A sZ i, [ 5k ] B 240 ML AA WG RN EERENLSY N 3 41 (4l
8AEE , HEL 10 HFP) : CON 4 ,37.5 C ik ; TM1 éﬂ,ﬂﬂﬂtli%% 16~18 K 39.5 CHUELIH 3 h-d™' ; TM2 2H , 755138
%5 16~18 K 41.5 CHALBE 3 h-d™', HAREIE | H & T IR A0 W UL J5R LR 20 UM S 3 (R 3Rk K, [ 454R ]
5 CON UM LL, Lm0 A B g S IR T 1 H I ARRS B BB IR (P<0.01) , TM1 ZH 4538 R L2 B 48 B0 & 3 (P<
0.05), 5 CON ZHAH L, TM2 4RSI avUCP FE IR 3235 K - i 35 A% (P<0.01) , COX IV(P<0.05) . Tfam ( P<0.01) |
PGCla( P<0.05) ATPSB(P<0.01) Fl IDH3a( P<0.01) 3K 35 /K W3 B 2E 38, TRPVI  TRPV2 Fl TRPV3 3k 335 /K-
AR (P<0.05) ,SERCAT FERIFIRIK T WAEHE N (P<0.01) . 5 CON ZHAH Lk, TM2 LHAEXG IR ALY awUCP BRI Rk KT
B EFRIR (P<0.01) ,ATP5B KPR Feik K B354 h1 (P<0.05) ; TM2 ZH HEXS BFE 4L 20 Tfam F1 SERCAT KR Rk K F B
HOM(P<0.05) , FEPE TR B, WA TRP $& H 255K 5 b iR £ B = B H aoUCP il avANT F35 5 1E A 56 %
R, SERRE BT LD REA X F FRIB KPR AAHICOCR . [ G50 15105 DAL AT B S FRAIR 1 A0 X M JUL A9 3R
0 TRP 3% RN ZRRL IR 7= IR S35 PR e 1K /K S AKSF- , B8 2R R 2 4 e A B ARl B AL D REAR SEJE TR ek K- | 5[ 2o ik
PGd R AR

SRR AN s AL A B YR AT TRP B3l TE kiR T g
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Effects of thermal manipulation on thermo-TRP channels and
mitochondrial function in skeletal muscle and liver of
broilers during late incubation period

LI Xiaoqing, LI Sheng,ZHOU Xiaohua, Mohamed Ahmed Fathi, LI Chunmei*

(Research Center for Livestock Environmental Control and Smart Production, College of Animal Science and Technology,

Nanjing Agricultural University, Nanjing 210095, China)

Abstract ; [ Objectives ] Thermal manipulation (TM ) in the late incubation period can improve the heat resistance of broilers to a
certain extent. Skeletal muscle and liver mitochondrial function and temperature-sensitive transient receptor potential ( thermo-TRP)
ion channels are closely related to body heat resistance. Therefore, the aim of this experiment was to study the effects of thermal
manipulation in the late incubation period on thermo-TRP ion channels and mitochondrial function in skeletal muscle and liver of
chicks. [ Methods]240 AA broiler eggs were randomly divided into 3 groups: CON group,incubated at 37.5 °C ;TM1 group,39.5 °C
thermal manipulation for 3 h-d™" on the 16 to 18 day of incubation period ; TM2 group , thermal manipulation at 41.5 °C for 3 h-d™" on
the 16 to 18 day of incubation. The rectal temperature of chicks was measured one day after hatching,and samples of chest muscle,
leg muscle and liver were collected to detect the expression levels of related genes. [ Results ] Compared with the CON group, TM
significantly reduced the rectal temperature of hatched chicks (P<0.01). The leg muscle organ index of TM1 group significantly
increased ( P<0.05) . Compared with the CON group, the expression level of avUCP gene in TM2 group significantly decreased ( P<
0.01). The expression levels of COX [V( P<0.05) ,Tfam(P<0.01) ,PGCla( P<0.05) ,ATP5B(P<0.01) and IDH3a( P<0.01) gene
significantly increased. The expression levels of TRPVI,TRPV2 and TRPV3 genes significantly decreased( P<0.05). SERCAI gene

Yo#s B #A:2023-06-17
E&UH : EHRARFHIEEIH (32072781)
SIS BN, 27, 57 1A SRR 5 % & {8 , E-mail ; chunmeili@ njau.edu.cn,
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expression level significantly increased( P<0.01). Compared with the CON group, the expression level of avUCP gene in TM2 group
significantly decreased( P<0.01) ,and the expression level of ATP5B gene significantly increased ( P<0.05). The expression level of
Tfam gene in liver of chicks in TM2 group significantly increased (P<0.05). SERCAI gene expression level significantly increased
(P<0.05). The gene expression level of thermo-TRP was positively correlated with the gene expression level of avUCP and avANT.
The expression of genes related to mitochondrial oxidative phosphorylation function was negatively correlated. [ Conclusions ] Thermal
manipulation in the late incubation period could reduce the expression levels of thermo-TRP genes and mitochondrial heat-related
genes in the breast muscle of one-day-old chicks,and increase the expression levels of genes related to mitochondrial biogenesis and
oxidative phosphorylation,resulting in changes in mitochondrial thermal adaptability.

Keywords : broiler ; thermal manipulation during incubation period ;thermo-TRP ion channels ; mitochondrial function

PR A B PIXG TR B e VT A 8 S5 A B 05, A ) e A AN B, s e A K 1
GERioR U ) DR I 2% it v 4 3 SR R 5 AL 3R 1] A TR R Al )92 O T O AR R AR R G TR R, B R
RR R FGE B, I e T 52 | SR LA AR 308 B T v Pt A 8 %) 2 B J e 3 oy P g 240 T 9 2 A A
2 AR BEMS LR PR IR T & , 3 SR WL B IR I8 55 BE 77 R H YFRE 7, (A5 FF A0 B (A BT R . Ik dh, 4
> MR A BE S FEARMLAAR A AR R =4 B IR 5 3 WA R RS R 6 0 A S0 TR) 220 47 A Ah B RE 0 412 o2
ARG ARG AL G i S FRON AL IR ST IR, R 0 A 30T 2% B A0 52 i) PA) A0 o e TR JH 8 0 R 45 i
P49 KB s BT, A O 1) Py Ak 8 T L 2 e R) R 1 5 T 8 4T 7 3R e 5 0801 A 4 v T B, A T
BEMARAS I firp ke AV R AR T A TR 80 16~ 18 JIRIR XS IR TE 39.5 °C 4514 F 4 H b 34 3 h, 7 7
I A AR B AEC , ELA A AR AT DR A S0 A A T — i R E R ) PRI RS A A T 9 Y
7 A ML G- b 7 s 3, {E AR R AL 5 ARS8 T 4

PR IR B P I G TR S, KE I A LR FTFNE B8 WU DA SR K AE
REZLZ, JHFIE A2 PRI RS R I 26 B FE B3R, B A R 2, FERRGE L F vy ki ik 2577 — R A1 38
VA & 658 51 K % N <383 A 7282 YA NI 75 28107 A s A NI 501 = o e 4 A =] 8 R LN A
MR JoT -V FE 25, e 38U FEL A 25 S RB ARG IR SN % 5 DR ML = T 385 im , 385 in 2 ey it A R 2% ok
HeFFsh P RIR VAT A R L, AALBER TR R bR i EE ) TIRE 2 — , A LB IR I o 7= A= 1
fb2FAGEHEST ATP A7 IR S A 2R AR T BE , 1T LA P B ER BUR M5 5 B F Ca™ , PRFR 0 PN 4558
AU A SE S FRZRR Ca™ REREIIE 25 ATP & B SRR , 50 L R AL b A

Wk HLAVE ( transient receptor potential, TRP ) &5 -1l 18 8% 2 — A AR e £ 9 BH 28 710 38 , X Ca™ B
IR AR N AN B S B R R AR Ak nT LS LA () AR BT RE  An UL IR R4 | R 28 0 T R i A
TRP 538 18 2 e K I Tk B A% R G 6, 0 SR B 58 105 5 8 oo 1 {1, 2 V% PR TR, 0 SR B 55 308 2 A1 T 1
{5, W25 V4 188 TRP , Hor TRPV W50 25 11 B8 - 308 3 %o YL 38 A0 Ukt vt v T L s ) 2t
VLR UG TRP 25 1338 o] @Ak R TR 0% 738, TR TRP F (e #4GE I Hh ) R BEA IR R . 7EmG U o))
Wyrf S BB TRPVL 38 1, B85 [ sh bLIR & A= s # s i ) Ui TRPV L 7 sh i bL A R 2 1Ak
SRR AR E L EH . BB R U], X IR AL ] #A A 2 ( thermal manipulation, TM ) AT DL £ #1 il
TRPV4 Fik , I/ Ca® TR, BB i 5200 NF-kB 1553 P 2 it P XS B i | iy 25 i e e

e i PR AT A3 S 5 e R XS B LRI T IO Pl e -l R 5 DR GRS RS AR Ak, TS
AR AL T RE R SR RE , (i kit & A= P0G ARk, AL S B2 XS (IR R Y R B OGB4
I, AR IR AT A SR A BT ARG - LR R R B TRP 25 38 18 e SRR D) RE A9 52 1, I T
TRP 3818 S SR T REAH DG I F IR A TAH O E 73, MR I Z M AR B G R
1 #R5F*

1.1 i{5igit

I H AR /NI Y AA XS RN 240 (P ETTR 68 g) , FENLI 4 3 4, B4 8 1NE A,
FAE 10 BFE, ERRIGIIES 7 K BREEJFHUE R SZAS B RUIRARSE T 2 K5 2 . IRk 3I Collin 45" 173k,
WAL 3 AR WEAL 55 T Ak (18 1) X HRZL (CON) ,37.5 C 44 FWE4k;39.5 C Ak FEa
(TM1) , TERHEIIEE 16~ 18 KAE 39.5 C A1 FEAT 3 hed ™" $AbER  HASIHAIHLIEE Y ) 37.5 °C ;41.5 C A
AEPRAT (TM2) , FEFALIASE 16~ 18 KAE 41.5 CAMF FiFAT 3 hed ™" #Akb 8 AR RIBEAIR R 37.5 <C .,
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3 LA XHR 1 E R 65% , BIAEAS AR, B 1.5 h Al 1 IR, IS, USE | HIRARNS H
R, SR AN JIL R AL A A PREE SR EEAE i TR U TR , -80 CORTFHI T IRkt .

RH 65% RH 65% RH 65%
CON 37.5C
F t ' N
L]
T™I | 375 C 39.5%C, 3 h-d” 375 C N
r 77 T i }
™2 , 375 C 41.5°C,3 h-d’ 37.5C N
) - I T +—
1 16 18 21

Jit#%/d  Embryonic age
E1 KisEigitREE
Fig.1 Experimental grouping design illustration

1.2 EELFIRLE

F A Trizol 11 (R401-01) 114 H Fg Ui MERE /N F] 3 AB Seript I RT Master Mix for gPCR with gDNA
Remove F1 AB Script Il One Step SYBR Green RT-qPCR iif| &4 H ABclonal A w], FEZALES . igimiR S1MY
(Thermo, 3 [# ) ; NanoDrop 436G 1 ( Thermo, 32 [# ) ; QuantStudio 7 Flex SZHf 58 % i PCR X ( ABI, &
) ; GeneAmp A HlpE N R 48 (ABI, 3£ [E) ; RET-2 L EE T ( Physitemp, 2 H ) .
1.3 HRENE

ARG R 2 h R B TR A R REALBE R 3 RSl FH SRR AL (RS BE 0.1 °C ) K ddg
BHAR A ATHEF I N 29 2 em DREE, Fo SR 850Re e P e O T 10 % LA IR
14 HERERBDEIRHEMNNE

HEXS 7 12 h 5 A H A B — RPRE IS XS STERAT AL ALFE , RN SR IURH RS o T
WA, FRE T-80 CIAAEHTIRE T, #EREOTHAEAX AR ERE = (FHEE/ G KE)x100%.,

1.5 2 RNA RE5R}EE PCR

i Trizol IR HRHUE RNA , FIAZER 506G BE TSI RNA M BE (D0 Doy 1H 1.8~2.0) , JHIL W i 2
300~800 ng- L™, AR S i s i) & IR IR AR B B 50 RNA S — IR 8 1 000 ng, Beilil 20 L 7 S %
SRR R 2L R 5375 cDNA, IO SRE5 S cDNA R EE T -20 CIRFF .

P PCR KR SYBR Green | % & %Y RHE , #E QuantStudio™ 7 SEHT %% 8 i PCR Y I
HEAT R R R 20 wl, RESRTH SEH 519 . 2XT5 Fast qPCR Mix 1 ddH,0 5 57 URMARUR & B il
WIRAGRR, BFLBURAGIARR 8 nL A 96 LAk, BJE A 2 pl [ cDNA BAIR S, B0, BUE 4 C¥%
SR EAL, SBEEE RS LAY B-actin FER NS | ] 274 e i3 AR [) Ab B 2H AH DG 56 I A AR ki ik
BRI A AR OCIE R B 5 3 e AR T AR TR (IR ) A BR AR AL, 51T FI0EE 1,

®1 WHEEPCRFTASY

Table 1 Primers used for quantitative real-time PCR

LD R P51 GIE/pondl P/ bp

Genes GenBank No. Primers pair sequences(5'—3") Product length
B-actin NM_007393.5 CTGGCACCTAGCACAATGAA/CTGCTTGCTGATCCACATCT 123
TRPVI NM_080704.4 GGGAAGACTCAGCACTGGAA/ATTGGAGCCATGTCCTTGTC 136
TRPV2 XR_001469393.1 GCACCTGTCCCGCAAGTTCAC/GTCACTGCTGTATGCCAGAATCTCC 124
TRPV3 XM_001235154.4 CCCGTCCAGTCTTCTCTCTATG/TCCATTTCATTCGCAGGAGT 151
TRPV4 NM_204692 CGTGTTGGAGATCCTCGTTT/AGGAGACAGCACCGAACTTG 116
avUCP AB088685.1 ATCGGGCTCTACGACTCTGTG/GCAGCAGTGTGTCCTTGATGA 334
avANT AB088686.1 TGTGGCTGGTGTGGTTTCCTA/ GCGTCCTGACTGCATCATCA 67
Cyt C NM_001299055.1 AATGTTCCCAGTGCCATACGGTTG/AGCCCTCAGCTTGTCCTGTTTITG 99
ATP5A1 NM_204286.3 GGTATCCGTCCAGCCATCAA/GCATCCAAATCAGACCCAAACT 158
ATP5B NM_016774.3 AGAGATGAGCGTCGAGCAGGAG/ACACCAGCGAACACCGAATAACC 186
coxtv NM_001273684.1 AAGCAGACGATTTCAGCCATCCAG/AAGCGGTCCAAGATGCCTTTTCC 132
PGCla NM_031347.1 GACTCAGGTGTCAATGGAAGTG/ATCAGAACAAGCCCTGTGGT 272
Tfam NM_003201.3 AGCAGAACCCAGAACTGAAC/CAAGCACAGTCAATTCTCTC 249
IDH3 o XM_046924760.1 TGCTGGATTGATTGGAGGTCTTGG/AGGTGCTGTTCCATGAACCGATTC 94
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ZE3R 1 Table 1 continued

P BT 5= ElEZpans2dl Y B/ bp
Genes GenBank No. Primers pair sequences(5'—3") Product length
SERCAI NM_205519.1 CAGCCTCGGAAATGGTGTT/GAGATGAGGTATCGGATGAACTG 112
SLN XM_046906235.1 GAGCGATCCACACAAGAACTTTTCC/TAGGACTTCACCAGGAGCCACATG 83
CaMK Il NM_204295.2 CGTCACTCCCGAAGCGAAAGATC/ATCCACCGTCTCCTGCCTATGC 148

1 . B-actin ; B-WLBHHE HFEEH B-actin gene; TRPVI/ TRPV2/ TRPV3/ TRPV4 ; IR} 32 (A Hi A0 7 BE BRI F Wk V 1/2/3/4 F£[A Transient receptor
potential cation channel subfamily V member 1/2/3/4 gene ;avUCP : & fit{BEXFE FH £ Uncoupling protein 3 gene ; avANT ; 85 BRI TR 12
F:H Adenine nucleotide translocator gene;Cyt C: I8 C ELEFIERE Cytochrome C gene; ATPSAI . £k ATP i F1 &A1 o W3 1
M Adenosine triphosphate synthase F1 subunit alphal gene;ATPSB 2Rk ATP ffi F1 241K B WHEKEA Adenosine triphosphate synthase
F1 subunit beta gene; COX IV Al 0,35 C SAALEF IV FEIVIER Cytochrome c oxidase subunit IV gene ; PGCIa: i ALY BEIAR IS 5 Wi 6 52 14
Y PG T 1o FE A Peroxisome proliferative activated receptor-gamma-coactivator 1 alpha gene ; Tfam : LR SRR A BRI Transcription
factor A, mitochondrial gene;IDH3: SRR S NAD* ) 3o W HEFHE A Isocitrate dehydrogenase (NAD*') 3 catalytic subunit alpha gene;
SERCAI . JJI2E M Ca® -ATP i 1 3£ [A ATPase sarcoplasmic/ endoplasmic reticulum Ca?* transporting 1 gene; SLN; HLAE 2 1 JE A Sarcolipin
gene ; CaMK IT . 55/ %58 8 MM B (I 1T 35 Calcium/ calmodulin dependent protein kinase I gene.

1.6 H\ABEZITHHT

FH Excel 2010 #AF 474008 BT AL 38 {fi F] TBM SPSS 25.0 #E47 B4 2 77 22730 HT (one-way ANOVA) |
F Duncan’s 33517 0.05 1 0.01 /KR 2 E b, [HH GraphPad Prism 9.2 et A4 384T Pearson’s FH %
PO T2 L IR LA P Y (R R (2 2SE) 0K .

2 ZEREHSH

2.1 WUEHRALIERY 1 BiIREBERERGFE RN IT
H12¢ 2 TN, 55 CON ZUAHEL, TM1 410 TM2 41 1 H AR XS Y B AR 5 35 AR ( P<0.01) . 5 CON
ZHAHEL , TMT ZHARXS BRI B A8 50D E 1N (P<0.05) . WRAL5 AL FEXT 1 H 4R A% M | B LA
B REOA WA,
F2 WEHAAIER 1 HREBERRE AEMFZEBENRM
Table 2 Effects of heat treatment in late incubation period on rectal temperature,

body weight and organ index of one-day-old broilers

HH Ttem R IEEL(CON) 39.5 CHAL LT (T™M) 41.5 CHALbIIL (TM2)
Control group 39.5 C heat treatment group 41.5 °C heat treatment group
HIAIREE/C Rectal temperature 38.30+0.29° 38.00+0.38" 37.69+0.32°¢
& /¢ Body weight 48.16x1.67 51.24+1.57 51.76+1.39
HaWL4E%L/ % Breast muscle index 1.63+0.10 1.49+0.06 1.47+0.04
BRLIEHL % Leg muscle index 7.39+0.56" 8.85£0.25° 8.44+0.37"
HFIEFE 4L % Liver index 2.29+0.10 2.29+0.07 2.17+0.10

AR R/ING R R AL P ] 22 53 i 3% (P<0.05) , FIH,
Note ; Different small letters indicate significant differences( P<0.05) among treatment groups. The same below
2.2 LS IERT 1 Bk GH A &AL T BEHE X B E R IX R
r & 2 a1, 5 CON ZHAH L, TM1 ZH4ES L COX IV ( P<0.05) \PGCla( P<0.01) .ATPSB(P<0.05) Fll
IDH3a( P<0.05) JE K 32 1k 7K - i 2 mliH & 14, TM2 4400 i L awUCP BE R 32 1k 7K S ik 3 A ( P<

T Ocon: O TMI: B TM2

l i

aa

aa a
a b b b b

Ui Can 200 2K Do A 200 ﬁaa

avUCP avANT COX IV Tfam CytC PGCla ATP541 ATP5B IDH3a
FEH Gene

B2 PUEHRAAEY 1 B MG AL LA R T REE X B E R A B R0

Fig. 2 Effects of heat treatment in the late incubation period on the expression of genes related

mRNARX kKT
mRNA relative expression level

Ju—

to mitochondrial function in breast muscle of one-day-old broilers
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0.01) ,aANT R R IE KA —E BEFEAR, (H 22 5 A W2 (P>0.05) ; KL COX IV(P<0.05) | Tfam ( P<
0.01) .PGCla( P<0.05) ATP5B(P<0.01) 1 IDH3a( P<0.01) KX 63k /K V-4 i B w1 35 1
2.3 WCEHRAIET 1 HiREBALRS TRP Ri55 FiEBREXERRIZF M

XF 1 H ARG AS R AR TRP JE B ik AKSF- SEA T , Wi &l 3-A FiR, 5 CON 41AH H, TM1T 414649 i
WL TRPV2 JE R ik /K- i MK (P<0.05) , TM2 A4S M fil TRPVI TRPV2 Fll TRPV3 3 [H A /K -4
FRRAR(P<0.05) ,XF FRZ 1 H §4EX g LR TRPV2 JE IR 363k /K -0 35 & T HAb iR B TRP JE K (P<
0.01)., & 3-B mJ 41, 5 CON 4AH I, TM1 1 TM2 ZH4HEAS LAY SERCAT He K 3¢5k 7K - Y 5 & 3% fin
(P<0.01) ,SLN Fl CaMK I FEH 3K 7KF-0 A7 1 2 22 7 (P>0.05)

A 251 B 31

20 -

[ H o
Ho

-
o

15+

2

a c
a ab i
L b
0 TRPVI | TRPV2 | TRPV3 TRPV4 SERCAI SLN ‘ CaMK ]
A Gene K Gene
O CON; O T™™I1; B T™M2
B3 WA IENT 1 BibaEICANLES TRP EE (A) R5EEFEBHEXER(B) RiZH I

Fig.3 Effects of heat treatment in late incubation period on the expression of thermo-7RP gene(A)

mRNAFH X35 K -

mRNA relative expression level

(=}

and calcium ion pathway related genes(B)in breast muscle of one-day-old broilers
2.4 PHUCEHEARRALIENT 1 B R4S AR AN SR A Th REAE X B B R X B
Hi 4 FTH1, 55 CON AU EE, TM2 21 1 H RS AREXS BR UL avUCP JE PR 3R /KPR FE AR (P <0.01)
avANT FER FTRIKF-BEA i 35 22 5% TM2 ARG BR AL ATPS B &K 36 35 7K F i 2 48 il ( P<0.05) , TM1 21 Fll
TM2 4 EEXS BRI Tfam .COX IV . Cyt C .PGCla ATPSAI Fll IDH3o Fe[H ik /K P2 %A 225

200 gcoN; O T™MI; B TM2

1.5+ [ a

0.5 b

mRNAAF KK KT
mRNA relative expression level

0.0
avUCP avANT COX IV Tfam CytC PGCla ATP5A1 ATP5B IDH3a
FE[H Gene

B4 FUEHAIER 1 B YEIGHRAN LRk T BEHE X B B RE B #200

Fig. 4 Effects of heat treatment in late incubation period on mitochondrial function-related genes

expression in leg muscle of one-day-old broilers

2.5 PHLEHIRAALEERT 1 HidSEGREALREL TRP KI5 8 FE RHEXEERIEN N

5 CON ZHAHLL, TM1 F1TM2 2H 1 H 84X BR L TRPVI , TRPV2 1 TRPV3 JEH F6i5 /K EYNE A B
(I 5-A), HE 5-B a[Hl, 5 CON AL, TM1 A1 TM2 H4ERS BRIl SERCAT I CaMK [T 3£ R 2 ik /K
WEAH B EES,
2.6 THLEHAFAALEESRT 1 H k50 AT A L AL Th BEHE X B E RiX B0

m & 6 A1, 5 CON ZHAH L, TM2 2H 43S HFAIE Tfam 3R 38K L& 11 ( P<0.05) ; TM1 A1 TM2 41
AEXSHFIE COX IV, Cyt C.PGCla, ATPSAI [ ATPSB Fl IDH3« FE [ A K E %A B & 225 (P>0.05);
avUCP BRI RIRAVA — B R BEREAR (B CA B 3 25 5% (P>0.05)
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% <050 05F
2
0 0.0
TRPVI TRPV2 TRPV3 SERCAI CaMK Il
FEIH Gene FE[H Gene

O coN; O T™1; B T™M2
5 WLEHAHALIERT 1 B EISRRALES TRP EE (A) K558 FERIEXER (B) RiZHIHN

Fig. 5 Effects of heat treatment in the late incubation period on the expression of thermos-TRP genes(A)

and calcium ion pathway-related genes(B)in leg muscle of one-day-old broilers

4,
O coN; O T™I; B T™M2

mRNAMIX LK
mRNA relative expression level

0
avUCP  avANT COX IV Tfam CytC  PGCla ATP5A1 ATP5B  IDH3a
JE[H Gene

6 THALEHAARIERT 1 B 604G AT AT £ 0 Th BE4E X B E RA B 2

Fig. 6 Effects of heat treatment in the late incubation period on the expression of liver mitochondrial

function related genes in one-day-old broilers

2.7 LIS HEARALIERY 1 B IR HEXSATAEIE S TRP EE RS B FEKMEXEERIEZEN RN
5 CON ZHAHI, TM1 F1 TM2 #H 1 H {4EXSATHE TRPVI . TRPV2 il TRPV3 LR F A /K44 T i & 25 5
(K 7-A), HE 7-B 50,5 CON 4L, TM2 ZH4EXS FIIE SERCAT R Fik /K- 218 in (P<0.05)

A 1.5 B 4~
A} a
B
s | T 5|
57 100 £ J:r
a,
K2 Al
z 2
> 5 ost b b
% ; 1’{_‘ H m
~
: m
0.0 0
TRPV1 TRPV2 TRPV3 SERCAI SLN
JLIA Gene FEH Gene

0O coN; O T™1; B T™™M2
7 WLEHIRALEY 1 BSESHANRE TRP EH(A) R{FEHEFEHEXERE (B) RIEHFM

Fig.7 Effects of heat treatment in late incubation period on the expression of thermo-TRP genes(A)

and calcium ion pathway related genes(B)in liver of one-day-old broilers
2.8 1 HIRHEBMA LKA ER S5 E FEKERRZMEXE
BEORHEMASCPE T 2R (P 8) s, 1 H AR ey UL i e TRP ik PRI 3R /K - 15 o A 28 7 ik
avUCP Fl avANT Fik /K- IEASCK R 5 AR S AL BRI AL DI REAH DA 3R IA K- R AR AR
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TRPV1
TRPV2
TRPV3
TRPV4
avUCP
avANT
cox vV .
Tfam
oved N [ 1°
PGCla g
ATP5A1 |
ATP5B
IDH3a
SERCAI |=
SIN
CaMK Il

-1.0
8 1 BiR¥ESHALRAM KA TIREIR X EE 5555 F i@ 18X B H 8 /R BEX T

Fig.8 Pearson correlation between mitochondrial function related genes expression and calcium ion

pathwa related genes expression in breast muscle of one-day-old broilers
A3 AR

T XS HRIEEAL T L R b R DR B 18 oK % B 58 A IR AT BAA T2 5 0 SR I A X 6T AR 5 4 B
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