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Effects of heat stress in late gestation of sows on
muscle fiber development of piglets
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Abstract : [ Objectives ] The paper aimed to investigate the effects of heat stress in late gestation on differentiation , development and
apoptosis of piglet skeletal muscle. [ Methods ] Twelve sows ( Dabai X Changbai) with similar due dates were selected, in the late
gestation( 84 days of gestation) ,the sows were randomly divided into heat stress group ( HS,28-32 °C) and control group ( CON,
18-22 °C). After farrowing, longissimus dorsi( LD )was collected from one weaning piglet per litter. Western blot was used to detect
the expression of related proteins in the samples. [ Results ] Heat stress of sows during late gestation significantly increased the
contents of INF-y and COR in colostrum ( P<0.05) ; heat stress in late gestation of sows significantly decreased MyoD protein
expression level of LD( P<0.05) ,and increased Myogenin protein expression level of LD( P<0.05) ;and heat stress in late pregnancy
of sows,the protein expression level of MyHC II b in LD of weaning piglets significantly increased ( P<0.05) ,but MyHC Il x protein
expression level had no significant changes( P>0.05) ;the glucose metabolism-related protein expression showed that heat stress in
late gestation of sows significantly reduced PCK1 and GLUT4 expression levels in LD of weaning piglets ( P<0.05) ;the expression
levels of apoptosis-related proteins Bax and Bel-2 in LD of weaning piglets significantly increased by heat stress during late gestation
(P<0.05). [ Conclusions ] Heat stress in sows during late gestation could significantly reduce the body weight and LD weight of
weaning piglets, it might be related to the decreased expression level of MyoD and glucose metabolism in LD of weaning piglets.
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REAR A P RE S R R WA 2 O LR B A LA R JB 5 3R MU A e ™ 4R i A T A G
BAFRE AL, AR AR A

TR AL, WA BEASLN AL K B A S B SR B B 14 78 R K P RERBEAR 0 2200 i AR
HULATIRE SR B A R R B AR s i), BN B SR S AR A ROR A A PR s i 20

JULPA P JR I 2 8 PR ST i, s LT 2 00 M e JULET A S A — B UL, RS2 A LT 2
FM, — 75 LT AR T LIS RS BUNLET e, e it AR IS O WLER 4R34 K5 O —J7 T, 25 LA 4 52 46
52 BRI, U TR A0 T LRSS TS AL, S S AR B S B T AR AR A
WLA) & BRI 32 BN Z R LA & & 08 B B9 085, 490 a0 %% 5% L7 Pax ( paired box ) 28 Ji% Al A= LR 48 A -+
( myogenic regulatory factors, MRF) ZZ 555 . MyHC IT b B JJLET 4 & — b bR le 46 7 fire LT 4 | 2ok 1A 45
A BRI, T DA ISR (AN BE R s MyHC T 789 JILET 22— Pt i e SR Ak B LET 4, Sobr 1A &
e, A A PR S IR AR TR A MyHC T x U ILET 2 & —Fof v ) AU JLET 4, HL MyHC 1T x AL
LF4EAE MyHC 1 A MyHC U AL B b R FE A ) B M ULET 20 25 20 2 S R O 1 (035 R
H 7t MyHC T BU LT 2 b g IO A X e, LAt

A BRI B 0 AR K A T A S L R O AU B LA & R R i b
TEARIE A DUE RS SRR I BIE T G2 il ad AR5 B 48 e R G SO ER Rz 38000 40 2L LA B A3 e JULA 5%
PR LA B LT 22 Y R0, SR B G I e ST PR SO0 A 73 1 i LA & AR 32

1 #HEFE

1.1 FERFRLHE

IR . 6xSDS _FAEZR WP (SN336-2) 5 Tl YL 2 73 Bt s A fE ( Thermo Scientific 2] ) s BCA 85 ¥ &
*ﬁ{ﬁ'ﬂﬁt?ﬂ]ﬁ( Thermo Pierce 2\ H) ) ;i F 477 1) 5] ( B U MERE A W B R F] )o

AL 2% S AL (MS—100R , TOMY ) 5 2 [ HL UK AX ( Min P4, BIO-RAD) ; % [ 3 & Y6 AY ( VersaDoc
4000MP , Bio-Rad ) ; 2= K 2 DI ERFFR 1L ( Synergy 2, BioTek ) ; #5004/l ( Optima L—80 XP, Beckman)
1.2 R H R mbE

12 St e 54300 H AR 9 (R < 1) W77 B I TV 95048 v V0T =F el AR SRR IR H) 7R 4T
Ui 82 d IBEHLY 2> 2 4, RO AT 2 X (8 m x 8 m x 3 m) . BAXA 6 MEMEL(21 mx 1.8 m),
AR B RS HD 0.6 m 24T, BERSBTE A A IBRHR A& b S PRI AR 15 h/ 3805 9 h, A 4
6 S EERAE 18~22 °C A PF T 2%, HUIHAL 6 S BEREAEDR 84 d TFAABRLICE FI 285M0 75 28~32 T
R R, FREE IR EE PR A 2 IR RIS W I 52 A% i AT o SR H B 4 5 ZE B (07:00 1 16:30) JE &
(3 kg-d ") WML, B EPOK . A7 AR TS BERE FOAT S 76 S IR A BE TR 3% , 20 A B AR i AR 21 d S B
W R e HE | HEEAF R AT B O  FEAF R 055 1 B 5 1 B 235 65 Ak R w000 5 [ A SR i, R
LI B IMIBRRCAE YK | 2 h,3 000 remin™' B0 15 min 438 137 ; REDT A WL (longissimus dorsi , LD ) iUE T
-80 CrKA#H .
1.3 RWHE
1.3.1 FERRNAKENE FRE S50 mg LD THEEE H A 500 wL RIPA (5 B0 750 A9 R AL 25
FI BRI, AEAIHAT 5 000 remin™ A1 T A10K, 24 30 s A IR AT WA IR 1k, B 510K
WCE T VK& L IFFFE 20 min, T 12 000 r-min~" B0 20 min, W HC 5, I BCA 22 AR B (19 26
WRIEE . THECHILF 09 RIPA WK 2 R G R 8 22 A Rk B2, FRE AR L RE A T 6xSDS EAEZR il L 511 1K
FULLEC ], SR S5 KB BT 100 C AR R ASYE 10 min, B AR PELF (URR S HEF T 20 28 A7, ARSI
1.3.2  #RYZENITE( Western blot) 2347 BC il & o 04 73 B, 1 FLOE i TC 1) vk 4 Je , o vk 4 PG W 11 )5
FE L FEFLTIAKE S 7E 80 V A4 N HEFT LUK, RERE S A 53 B8 e 5B 11 43 R A v i 43 5 05 ¥ L
PR 120V, ELFIRE At 30 0 2 R o RS 1k vk AR B ARV O, VIDIBORH 07 ety I A7 B0 v
UF I URARHN NC RS B iR 2 5 min, SRR B4R 43 B E NG IR DR AR AN 2R 508 = IR
SEF R B T I (PRI 2 Z A AT ) | A4 A I AR S T I & BV %) % BN v 72 100 V
4 °C A NHEED 90 min, FEENSEUEHE NC BIG 765 30 g- L BUAR TS B AW H B AT 2 b, fin—Hiis
B NC EETE5A HPURZSSSN BT 4 CRIR Dt e, FryiiRi R 1, 56 2 XK NC B
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T TBST PRI HIEVE 3 U, BHK 10 min, SRJ5HF NC B E T —Pih =B | 2 h, #H TBST 3% 3 Ik, &K
10 min, Kf NC B TBST ¥ P U -8 11 by, WG T (% TBST IS J5 K T 1 4 1) & e i 34
SINZE NC R (A WS B AL 1:1) G0 3 min J54% NC B8 M AOCR 2%, 8 TR RS
HORIN A RS TR AR IR
*1 RFEEXR
Table 1 The message of antibodies for Western blot

otk Ry otk Ry
Antibody description Company Ttem No. Antibody description Company Item No.
MyoD Santa cruz sc-760 GLUT4 Bioworld BS3680
Myogenin Abcam abh1835 Bax Abcam ah32503
MyHC Il x Bioworld BS8594 Bel-2 Bioworld BS65626
MyHC I b DSHB 10F5 YL T HT Goat anti-mouse IgG( H+L)-HRP Bioworld BS12478
PCK1 CST 129408 Hi% Pt Goat anti-rabbit IgG( H+L) -HRP Bioworld BS13278

1.4  IMm#E4EHIERED

14 A Sl 3 2 AL 23 B A ( HITACHI 7020, Tokyo ) #6300 1fi %% H i [ B ( CHOL) . H il =& (TG ) . #i
B (GLU) B, 1R G0 T 56 BB A A BRA A
1.5 BREELEEREFKEEN

FLET 2 mL EP ﬁé—f',?’f 4 C5MF 4000 remin™ B0 25 min BifE. HXT%A[})%?L{%E( B4 N 5 TS
ARAAR ) | 8 T vk & b 27 26 b o 4 i 36 2 W 4 R A R 28 WA N Bz S5 2 ( COR) K F, #IELT P AT &K 6
(IL-6) \FHE y(INF-y) FREIRFEH F o ( TNF-a) ZKF-43 BRI G (LA A8 BRA 7)) T B A5G
1.6 HIBRITADH

ARI B LS R L) (x£SE) Fon . $PE K Excel 2010 Kz SPSS 20.0 &4 #4788 Hr b 34,2 4H
6] 4 2% S i MR ¢ B A6 0.05 KF F 25 5 M (P<0.05) .

2 ZRESH

2.1 BIEEIRFEAAE BT BB IR E F K A

MR 2 frow , ST RATAR LY, A8 4R 5 BA AN 8tk 25 48 S BERE D 2L 9 COR AT INF-y 7KF-(P<0.05) ,1H
XF 1L-6 Fl TNF-a 7K A 25200 (P>0.05) .
2.2 ERIEGTYR /T EA PN R X B A A0 T 40 4 55 I 3 vh A L B AR RO B2

W% 3 s, 50 BRALHH LG | BRI 0 o 30900 8o 397 A AT 5474 1 3% b GLU . CHOL TG /K% A
R (P>0.05)
F 2 AREITHELHEEEF KRR R3 IEFETTIE M £ W IEFR(X+SE)
Table 2 Effects of heat stress on active factor Table 3 The plasma biochemical index of newborn piglets
level of colostrum and weaning piglets(x+SE) mmol - L™!
EH% Item XFHRAL CON  #AiiE2i HS LA WA
- Tekbn Newborn piglets Weaning piglets
HA % 6 K/ (pgemL™")
Lol 364.67+169.45 240.64+59.90 ftem REEAL AHAL  ATRAL AVl
CON HS CON HS

FHE v KF/ (pg-mL™")

96.10£15.22  397.39+98.51"  fAINIKT
INF-y level ;ﬁfﬁfjﬁ? 4.01:0.61 3.23:0.66 7.55:0.60 8.22+0.80
FHIRERBE I T o 2KF/ o i e
J=8 H =4 M2
(fmol-mL-") TNF-ot level 5.40+0.24 6.49+0.44 C}foﬂ%iﬁ$ 0.09+0.02 0.16:0.03 0.530.08 0.63x0.11
BifEK/ (U- L . s = sk T
BB/ ( ) 3049:1.71  65.838.92 =AY 14000 015003 0.65+0.16 0.7120.15
COR level TG level
Note ; IL-6: Interleukin-6; INF-y ; Interferon-y ; TNF-a : Tumor necrosis Note : GLU : Glucose ; CHOL : Cholesterol ; TG ; Triglyceride.

factor-a; COR ; Cortisol. * P<0.05. CON; Control, 18-22 °C;
HS:Heat stress,28-32 °C. The same below.

2.3 BEEIREEHAMBMHIFEERKI(LD) X5 HXEBRIEZNFN
Wl 1 R, SX R AR B BRI IR S I PN 3 S AR T 4754 LD H B MyoD £5 H R 1K /KF (P<
0.05) , . E 2 S W44 LD H ) Myogenin £ FH £ ik 7KF (P<0.05) .
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Fig.1 Effects of late gestation heat stress on expressions of longissimus dorsi( LD ) development

related proteins of weaning piglets

2.4 ERETEIRGEAP A BT T F5E LD RAlA4RB AKX FELORIANE M
ik 2 pras, 55 BBZHAH L, B R I 00 AN SO W A5 LD ) MyHC 1T x Rk H B &
S (P>0.05) {0 4 S W48 LD iy MyHC I b 28 1335 7K - (P<0.05) .
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MYHC [T X s = -
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Fig. 2 Effects of late gestation heat stress on expressions of muscle fiber type related

proteins in LD of weaning piglets

2.5 EREIEIRIGEAB BT 0473 LD fHEREEXEAR LN
WE 3 R, 55X HBLHAR EL , B 4T 0% S 300 4007 380 i 35 AR ST A% LD A Y PCK1 & FI GLUT4 2
H 2 kK - (P<0.05) .
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Fig. 3 Effects of late gestation heat stress on expressions of glycometabolism related

proteins in LD of weaning piglets
2.6 EPETIREEIPAN I FE LD FIATHEXEBRIEHN T
WAL 4 F7R 500 SRR L , BRR AR e ST B 850 25 B S W 7 4% LD PP Ba 2 11 R KF- (P<
0.05) , & 2 A BT WA 4% LD Py Bel-2 2 1 R IKIKF-(P<0.05) , E 2 B I 4R J5 101 P00 00T I 3 47 5%
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LD H1iY Bax/Bel-2 HAEBEA #5200 (P>0.05)
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Fig. 4 Effects of late gestation heat stress on expressions of apoptosis related
proteins in LD of weaning piglets
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W R 2 2 i 2 W PR A A AR 3 S AU A I R IR R BRI 2 e ik . 48
RESETESE R 112~ 115 d 3BT TR IEAT PR, X8 A A7 4 A o AT (2 52 ), (H 2 0 385 R AT T 3
T ) R AE SR IS BRI B A AT R T R Y B AE AT R 113 d R IR AN R
19 d Wity , 5 FRARWT I iR > (A ST R WA OR 4 JRI T IR AN 08, ZE e PEER S T 7L, 43 3%
REARHT AL AR AT (XS T3 AP R T8 2 B A R 300 L %l L3 Ay v 490 L i L
A B FLIS A 825 5 (R AT 4R 38 A 05 S0 AT 08 3 B AR B 1) 7 L i O bR R 4 L
FERW] BRI RIS 1 D BRSO A A8 A BRI A A48 B0 AR S A LD T3 35 52 (H g 25 1%
T WA A AR EE R LD JE12 . R R A R BT AR S8 ) AR [T AS [ 40 0 P B 1 38 LA B A [ A
WL E 8 257 HE AN RIS AR T2 v B8 S R 166 300 R 1 Y500 BRI % 474 1l 3 P g GLU . CHOL TG % 1%
A L 33X ] B PR BT B R I DR AP R

MRF £345 MyoD ,Myogenin Fl MRF4 8§ | 3X $6 K F-1E JLEF 2RI piact B v 46 — g B9 R 3Rk e i
BEALET 7, MyoD 1B —FAE WUIATY B 1, o7 LAGE i 1k i) L 40 a4 Ak ) LA i, 472 28 B AL 4 i
Rl S ETE BUSC JILEF ZE 52 MyoD FEFTA 0 43 A0 0 TLER A f i ek, BF LA AT AN 2 T
B AN —FibR T MyoD ZEWVETE st B2 h & 45 5 B0, (2 kLA M3 7, 15 3 H o fb . T FoR R
BH 7 BRORI A B0 R A 200 P i 2638 MyoD), mT RASE a3 2 ol 200 it 1) 1l L0 AR 434k, 12 s LA T
AP Myogenin 7EWLPA & B FIFRAR S b 2 45 J AR A 15 R 234k, Myogenin #3518 3238 U IL40 i
TE 2, SR, Rt 36 22 4% ILET 4 JE WUTT 4R 5 Myogenin 78 [A] (9 % & By BE LA OR [ 41 20 32 38 TR
)22 ARSI S SRR BRRE AT R I A 0 35 R AR 05412 LD 1) MyoD 2 A 238K T, #1405 4
% LD H Y Myogenin 5 3238 7K -, 33k W B AR IR 5 S AR B R 2 8 28 4 A W 0 44 U JULER B 2o A 52 Wi
H¥#ID kH.

EEHIUE B SR A2 205 A R R IR, MyHC T BURT MyHC 1T JILEF4E T UM B 5% 46, MyHC 11 x 7£
FeAb it R R AR . AR, SN A R R C2C12 A Myhl Myh2 FERFEY 0
A SCHRGE , B AE A RS A A B LAY LA A B 2 ) AR 25 5 v B AT R 5
PN AR R T4 LD i MyHC 1T b 25 23K K - 26 IR A4 ST PR 0 i 2 835 532 Wil IR 5 4
5 LD WLEF S Bk LUS WLET ARG A& 8 Al BB A= 520, BRSO JILET 24 2 10 A4 AN [+ 52 ey ] B2 il 1 4
IR EEARE AN R R BB B .

HAIWETCEE B o A0 AR oW 12 T EAR B AR | GLUT M%%is A RS L, A WE5E kI
TN 2 S RIS A B B B LLER 2 b () GLUTS 25 1 A /K1) (Lt A 7F 5 3 I Sy 813 o
TR GLUT4 5D 3R kK T a4 AR5 rp RE A AT 0 0 1A 7 380 AR A DG 2R
PCK1 Il GLUT4 Fik7KT-34 i FREAIG , 3R WP B2 i &2 a0 A7 LD A B S50, X DA S LT 4 7y
Kew UL BAH 7 ST REA R

AN I B B B LT ) Caspase-2 ZKSF-FNARMLIE T-KF- 57 s LT 20 B A S MR8 85
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o ) DA S T A ORI PN 4 RS A LR b B AR O T A DGR
Bax/Bel-2 [ 334058 o AR R4E Bax/Bel-2 WA & 22 57, 0 Bax Fl Bel-2 85 /K34 58 m, 32
HF AN 354 25 M BT 0 A 15 B LA R T KO o B B AL AR R B A i 2 5

25 b BERE AR AR S B PR 2 BRI T W A S8 O AR B R LD L, W RES MyoD TEWTWIAF4% LD Hhk
IR EARFIBEAC KT BEARAR G, MyoD FRIAREALIMEI 1 TR 40 M (m] LA OBl &, 98L% T LD WA , #i A4
FRIBOK V- BAR 2300 RE B0, AR W W08 R IR 22, HBLR A 1R itk — 2D AT
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