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PR E R 70 Lif 5K X R
& /B b B2 4R RELRE T RY =2 I

}/J\\”:%E‘I,Q,B 14]%%1,2,3* %%%&1,2,3 MOLAWA M NI,Z,S
(LFFARAM KA SR 2B, KR 1301185 2. 34 A8 7 J = bl B 22 S 3 i P a9 36 %, KR 130118,
3. EMAB W EF S ABREE ST E, KF 130118)

W OE. KRB S RABEAE A XKL EZ G T0(HSP70) % $7) , AN A = Z R 5 4 F i
12383 HSP70 & # it # )s iy £ i 4m i (IPEC-J2) A A8 % B F 69 % vm . X I VAR 9838 0 09 3%
W LR R A AR R AR B R E(1.2.4.6.8.10 mmol/L) & & Bt 49 3% 4 K P 3 A
24 h, R ¥E RNA f= %% G | JA £ 0 % £ € % PCR #= Western blot ## HSP70 mRNA F=’%& & )
AR ERGAF 0 ik R S R BT HSPTO Rk 6y RAERE, TR AR mie s h 34,5
H) A 3R (Con 48,37 T34~ 12 h) # w40 (Hs 28,42 T332 12 h) S R BLAe40(Gln 4,
6 mmol/L A& A Bthz 42 T#E4x 12 h) . R JA Annexin V/PI S J ik #m) 2m fo ) K F | £ o 52 %
& 2 PCR #= Western blot 4~ %4 HSP70, B T B & B F -1 (Apaf-1) | F PR BB X & 2R &
6 K f#B5—9 ( Caspase-9) . ¥ Bt & BR R & & B8R & & /K % B — 3 ( Caspase-3) \B #k & 29 2 J& — 2
(Bcl-2) ¥ mRNA ek @ tgtast ik 5, SR AW SR Bk T HSPT0 LiARA 2R LI ET
Bt A5 B 6 mmol/L 89 & & BLlie ik F 0 HSP70 mRNA o ARt R L B R &, 255 T H Rk
B (P<0.05) ,AEAH G 4K P Gln 40895 541, 5 Con 28480 | Hs 4048 78 = F AR 2 % 34 Jn
(P<0.01) ,HSP70 . Apaf-1 . Caspase-3 . Caspase-9 mRNA F= & g eyt Lk M R F I & (P<
0.01) , ™ Bcl-2 mRNA Fo%& & 9 A8 5F Rk MR EHAK(P<0.01) . 5 Hs 4248k, Gln 4248 LA
T R R FEA(P<0.01) 124548 2 % 3 T Con 28 ( P<0.01) ;GIn 28 HSP70 mRNA F=%& & #9 48
st &R EMEFH & (P<0.01) ;Gln 42 Apaf-1. Caspase-3 ., Caspase-9 mRNA F= % & 69 48 %t & &
SR FHEAK(P<0.01) 12 2 % % F Con 28 ( P<0.01) ;Gln 28 Bel-2 mRNA #=7%& & 8 48 3+ &
EEMEFH S (P<0.01) 124 2 F 4K T Con 2 (P<0.01), W I, LB HSPT0 ¢ %k ik T
B ARE R TR g LR e

KR, MR EE 7080 Lk mie ;A T KRR R F LR R AR R K 9 KRB
FESES.S811.3 XERFRIRED A N EHS.1006-267X(2020) 04-1867-08

AL PR B A Ol AR 7 R I Y 32 2 )
W, RPN RS T, Sl4 A R S E0 TE k i
R B E 2 B AR, 2k — 25 5 S0 I B
IREZ I, T s e sh o i R K PERe . e
TR AR A% S BN S B BE T R B, A

%5 B #8:2019-09-30
ELWME . HEARPEILEHFILETH (31601982)

BT SBUE N = g e E A, Ns 85 E b
AT TR IR IR A, K R
FIBT A U 1E DL A AR 52 45 1 (heat shock pro-
tein, HSP) , HSP J& M4 32 3| — & 58 BE /Y )3 75
SR A T REBAEWIRN, R IEE S

EE R IMLE (1995—) , 2, Wb A KB B-ERFSE A g8 F2 5 kR A%l . E-mail: 1160869483 @ qq.com
* BISIEE MPPPR, Iz, W+ 4= 0, E-mail; qingzhenzhong@ 163.com
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PR R K PR — N R R #VK
75,76 [1 70 (heat shock protein 70, HSP70) 1E & H:
hE SR — 0, A R Re, PriR S O RE,
PR RPN B BU R T P AR R T T RE, DL &
P 3E AN ARG B R 2 5 S e R S T RE Y L BFSR &
B, FA B RE A o A2 HE HSP70 144 B, 2 1 417 1l
Fo b - Rz A A T HSPT0 BT 3 sk 2R R A
T AN A TR AR KRR R R
W, 25 % B 1 ( glutamine , Gln ) 7 S — Ff 25 08 14 26
T AAEIR , RERS R Ve 3 HSPT0 BYRIK 2 —
Flde 2B 3L HSP70 i 5570 A5 o T
KA AT N7 AR B B TR | S e A I e
5 HSP70 335 , W% HSP70 %40 808 /Mg b i
Y (TPEC-J2 ) 4 i 3 T 52 240 Jf 9 12 e Ao 14 i %
hooe B R R (B O 40 B - 2 ( B-cell
lymphoma-2, Bel-2) {8 T-[§ % [N -1 ( apoptotic
protease activating facter-1, Apaf-1) ¥ Bt &2 K4
MR & H /K % B — 3 ( cysteinyl aspartate specific
proteinase-3, Caspase-3) |- JHt 2 R K 4 2 IR 25 H
JKfi# i — 9 ( cysteinyl aspartate specific proteinase-9,
Caspase-9) | mRNA Fl 4 F1 3£ 3k 19 52w, 5 i+
HSP70 a] GE A9 VE L, Jhy B A FH AL 4 2
PR AR , IF A HAE 7 ol A= 7= vb i 7 48 A
WA ZSE R,

1 MR5FZE
1.1 #HRaSRIE R B3

IPEC-J2 i th b Rz ik, gl A=K T
EH 10% fa 4 i W (FBS) Ml 1% 7 4 % % 1Y
DMEM K532, 24 20 i ik —F X A K e, 1
G e 2 (EDTA) 1Y 0.25% i i 40 o
THAL TS R S5 F 85 77 W 8, 45 b T 40 M 3% 5% Al vh
M ¥ e 2085
1.2 FEXFRNE

DMEM \FBS ,0.25% [ /i \PBS 4 H 3% [ Gib-
co/NH],H AR GHER R IR AW (100x) 45 2 B
Rz A 55 [E Sigma 2\ 7], Annexin V-FITC 4 fifd 4%
TR &0 B 95 1 BD AR, —Hi[ (HSP70,
Apaf-1 Caspase-3 , Caspase-9 , Bel-2, -l 8 #E H
(B-actin) | A AL B AR A Y HEAR AR A, L
FEhRAFERE N G(1gG) W H AL 2 &M A4
Y ARATBR ST, B — 9 2 M5 (PVDF) i) [ 35
[ Millipore 23 7], RIPA 24 fif W . 25 (3 il 3 i) 751 1

Attt AR A R AL S8 1 i L
FEGE WP bk F R ( BCA) 85 P9 ok 3 0 o 3k
MEMW B LiE = RAEYH ARA R F, Trizol 1
H 3¢ [# Invitrogen /3 7] ) , Primer Script™ RT Rea-
gent Kit with gDNA Eraser I 1 H 4% TaKaRa /A H] ,
iQ™ SYBR® Green Supermix 1 [ 3% [E Bio-Rad 2%
A, MR FEFE W B 35 E Thermo 24 ), 8] '8 2926
BB A H A Nikon 23 A, fill 8 LML T
) H 3¢ E Thermo 2\ ], StepOne Plus7500 35 B 2¢
I 5 A BT A H 3E [E Applied Biosystems 23 ),
iAW [ 55 E BD A H]
1.3 AEEBRFSHM HSP70 LiARIE

R B30 HE K 0 00 B L Rz A0 T R R 0 v
S 1.0x10° A~/mL, # R F 6 FLANM G F= A,
T 37 T 5% Akt (CO,) 55 7248 vh i B 7
48 h, W 37 b5 37 L IF B R 5 2% vp W (PBS) ¥k 2
W, mlim AR ZABEWwEN1.2.4.6,.8,
10 mmol/L[¥) DMEM K 7% ¥ 4k £ 55 5% 24 h, L
40, N AE 40 M T HSP70 mRNA & ik,
PP HSP70 mRNA ik & e = 19 Gln W BEAE R 5
ek g R HSPT0 LR E A S R0,
1.4 WD ARIE

P 156 20 i 4 A X BRZH (Con 41) 30 % 4H
(Hs 1) M5 & W41 (Gin 4) o Fr A7 3 56 34 1%k
B3 AR i, AR 1% 3 kR, AL B
FEANTR « 1) B A= 4 101 40 B, 18 4% 40 i vk B R
1.0x10° A~/mL A0 53 hy 3 20, 4570 T 6 FL40 i
Rigetrh BT 37 C 5% CO, 15354 o ILR: 77
48 h, W 353 531 1] PBS %k 2 ¥k, Con 41 Hs 2H
A 58 4 R 9 KL 4k S 1 9%, Gln H i A &
6 mmol/LAv 24 Mt Jiic 55 Fr FE Ak S 45 95, 2)24 h )5,
Con 21T 37 C 5% CO, HiFeA k&85 3% %% Hs
ZHH Gln ZHAHMI AL A 42 C 5% CO, 1 746 4k
ZEHEFE 12 h S WCHE 20 6 AR ASORE DA 0 ( R 40 e
TR AR T A0, SORE 85 55 W — I W DL B
IR E) |
1.5 Annexin V/PT 346 48 B8 =

1 3 dLAL B i 4B A I AR 21 10 mL (9 5
LT ,2 000 r/min .0 5 min, % PBS 52 Wik
2 X ; H 1x Annexin-binding buffer 5 & i fif] , i %%
LA Jg 1.0x10° A~/mL; & 100 pL 40 it & ik
HIA 5 pL AnnexinV-FITC 1 5 wL BL{k P BE (PI)
R4, 2 IRMOCIEE 15 min 5 b= 40 ARG )
Bk WK 488 nm, & B 74 530 nm, F Flowlo
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V10 A r i il 1%
1.6 LR EEE PCR RNERFRKIE

Trizol :HE U RNA . | i 48 48 4306k
FE T 5E WG BE (OD) Fl RNA ¥ &, OD,,,/OD,,,
TE1.8~2.0 Z[H) KR Fr 42 1 & RNA 40 i 5841
EL2 wL RNA 5 1 pL 6XRNA loading buffer /&
575 R FH Bt A ek M Fl R N R S e M SR R
SRR AW 4B % RNA HEAT 255 5% (cDNA 1Y

AR . S B ITE A R DL B-actin NS EE
Z: M GenBank "% 5 K ) mRNA ¥4 , iz F Prim-
er Premier 5.0 W59, A T AW T8 ( L)
Bt B RA R AT K. 5IF5I0E L,
PG E K E i iQ™ SYBR® Green Supermix
D YR FE PR HE AT A X 2 b, BN 6
A A IEE— kS 2R T W
AHX 2 12T

x1 351MF75
Table 1 Primer sequences
HEIA LK 785 191751 PR
Genes Gene sequence number Primer sequences (5'—3") Product size/bp

H
IRFEEH 70 NM_001123127.1
HSP70
;u > 7Bl _
P TR T -1 KP729186.1
Apaf-1
B N é o

Ik £ 4 Y —2 NM_214285.1
Bcl-2
NN = 7Y &= iE—
A B R KA H R A K g -9 XM_013998997.2
Caspase-9
S o A7 iR T A4 TS _
PR SR R A S R B UK =3 NM_214131.1
Caspase-3
B—HJI;JJ% H XM-003357928
B-actin

F:GACGGAAGCACAGGAAGGA
R: GAAGACAGGGTGCGTTTGG

F: TACTCAATGCCAACGAGCAG

91

R:ATGGAGAAGGGCAGCAAGA 124
F:TGTGCGTGGAGAGCGTAGA 86
R:TAGGTGGTCATTCAGGTAAGTGG
F.CTTCCTGTGTTCATCTCCTGCTT 38
R:CCCGCTTTGTTGCTTGTCT
F:GAACTCTAACTGGCAAACCCAAA 88
R:GTCCCACTGTCCGTCTCAATC
F: TGCGGGACATCAAGGAGAAG 216

R:AGTTGAAGGTGGTCTCGTGG

1.7 Western blot ;£ | & B &K%

FH RIPA 24 fif v 55 85 P il 410 o] 500 28 FH R i gk
. (PMSF) #% 18 1 mL+10 wL & BUE A 14 41 i 24
i VR A L S B P, R R BCA R 15 vk B
ERA FZ WU X EAESHETEE, R
Western blot J5i% , #E47 A 5 8 H Rk i I € . F)
A Kodak Molecular Imaging systems #f 17 & 15 >}
£, Quality One 3 {F 47 & 1 R EME /3 8. LA B-
actin ANSEMA,HWEASHNSENKEHEZ
MR iz R A R SRR o
1.8 Sitoth

fdi 1] SPSS 22.0 F Ak AT Ge it o3 v, fdi AT 5
K& 7 243 1 (one-way ANOVA) 3 F Duncan [G
BT 2 E R, R B R T S E A
%, P<0.05 £RnEHEFH,P<0.01 £x2EFH
LTE

2 HERE55W
2.1 AEBEEYEEEA HSP70 mRNA F1E Q18
X RIFZZHIT M

HE 1 AT, A E R T HSP70 mRNA 2K
AR X 2R 38 i A5 ) — 3, BRI NS R R
P45k 6 mmol/L A & MM 24 h )5,
HSP70 mRNA FIZE [ A1 X 2 ik i )8 08, B 3%
i AR FE (P<0.05)
2.2 HSP70 3t #5732 ReR 1= % B9 %2 M

XS B 37 2 A AR A T T QU DXk ) 4
SRIRFEAN AL, Q2 DX 5k i) 241 My Ay B O T 40 i, Q3
DX 55 114 240 6 Sy F 300 0 T A, Q4 X3 1 A i O 1
Y, GIFApEIE TR R A Q2+Q3, MK 2 i
F 2 010, 5 Hs 4UAHLL , Gln 2240 08 T R M0 B 3%
FEAR (P<0.01) , HAH% & 3 & T Con 4l (P<
0.01) , XKW HSPT0 1Y 755 3% 35 AT A R 2% i #40
i € R RV
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mRNAMN FEE
=

mRNA relative expression,

bo

(=]

1 2 4 6 8 10
B R B E Gln concentration/ (mmol/L)

HOMNREE
Protein relative expression

1 2 4 6 8 10
B EBEIZ R E Gln concentration/ (mmol/L )

B AR AR /NG TR 257 A R (P>0.05) , A VNG FRER IR 22 573 35 (P<0.05) , AR RS 7 RERR 2 57 )

W2 (P<0.01), FHEIM,

Value columns with the same small letter mean no significant difference ( P>0.05), while with different small letters mean

significant difference ( P<0.05), and with different capital letter superscripts mean significant difference ( P<0.01). The same as

below.
B1 AEBEMAEA HSP70 mRNA f1E QAN RIZEHZI
Fig.1 Effects Gln on HSP70 mRNA and protein relative expression in cells
10701 2 10301 9 +3Q1 Q2
8012 (?56 813 2%8 10 851 _ 125
103j o i 103j ’ L 5
= 10 S04
105, 1014
3 3 3
100428, , (132 100 28.7% e
10° 10! 102 10*° 10* 10° 10! 10°  10*° 10*
FITC-A FITC-A FITC-A
X HE4H Con group B Hs group BREBEIZH Gin group
B2 HAMEBTEREN
Fig.2 Detection of apoptosis rate in each group
F2 HSP70 35 b K4 BUA TR A H 2.3 HSP70 XF# 5z i# 48 i1 1= 46 X B F mRNA
Table 2 Effects of HSP70 on intestinal epithelial HXRESHE Y
cell apoptosis rate % Hi [ 3 AT %0 , 5 Con 4140 I, ’ A I 2
35 il b s Ji 35 6 B %1% S HSPT0 mRNA %35, Hs 411 Gln
Ttems Cell apoptosis rate /H HSP70 mRNA tH¥ £ X 2 B E T & (P<
Xt 82 Con group 1.79+0.09* 0.01) , H Gln 41 HSP70 mRNA %t ik E ik B &
AN % Hs group 52.23+1.29" 5T Hs 41 (P<0.01) , Hs 41Bcl-2 mRNA HXf &
AR Gln group 42.30+0.80° IKE i EH KT Con 41( P<0.01) ,Hs 4 Apaf-1,

[ 1) K 4 I8 bn A [l R 5 5 B 38 22 S i B 3 (P<
0.01) .
In the same column, values with different capital letter

superscripts mean significant difference ( P<0.01).

Caspase-3 . Caspase-9 mRNA FHX} 215 & Y% i) 3%
=T Con 41 (P<0.01) ., 5 Hs ALK, GIn 4 Bcl-
2 mRNA A R IK ) 235 T (P<0.01) , Apaf-
1. Caspase-3 . Caspase-9 mRNA FH X} 3 ik &= Ik B
FIRAK(P<0.01) , X UL WIS 55 HSPT0 =&
IRAT 3 Ok b AR 45 U T AR OC B TR A X R

BLY 8
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3 XFHE4 Con group
B3 AR Hs group

g8 C B AEBEA Gln group
I 3 s
K g6 §
R E N
B2y N
22! A
B<o N
Eé § A
£, N_[1mF SHEl
AARTT BMKEAH TR EBEER DR
EFA70 M2 WEET-1 REER RXER
HSP10  Bel2  Apafl  EEAK  BEK
fREE-S  fREg-9
Caspase-3 ~ Caspase-9

3 ZFAMBMEEAMNIFKAEERE PCRER
Fig.3 Real time fluorescent quantitative PCR

results of cell genes in each group

2.4 HSPTO M# N EAMAETHXEFEDMN
PO Seg—{: k-0

F & 4 A]H1, 5 Con ZH A Y, Hs 44 F1 GIn 4H
HSP70 & AR 3R 3K it i) 253 I ( P<0.01) , H.
Gln 41 HSP70 2 I A AT Rk Al b 25 5 T Hs 4
(P<0.01) , Hs 4 Bel-2 25 A X Fe ik B i K
F Con 41 (P <0.01), Hs 2 Apaf-1, Caspase-3 .
Caspase-9 & H A X} 3 3k /= ¥ i 2 3% = T Con 41
(P<0.01), Gln 4 Bel-2 % AN 5 1k B 3%
T Hs 44(P<0.01) , HAl 2 KT Con 41 (P<
0.01) ;GIn 2 Apaf-1 Caspase-3 , Caspase-9 £ [ A
Xif Fe ik AW B AR T Hs 41 (P<0.01) , it B 3%
=T Con 4111 (P<0.01) , X 4644 5 4 FE I mRNA
FRT 3k i () Fa A — 2L,

RIS o S 4

HSP70 - HSP K ih e B () — 2R E M,
FEATE 4 F AR R T RE, Wk e R AT B BB &
K B 578 VR R R A8 B bR A I RE AR R Al
JRUFE 25 56 B, 184 50 200 A S e, SRl A B R T, A
T3 24 200 B 9 B B A AR Y . HSP70 AT LA i 44
TA B AR B 2H 240 5 2 A B 3K D] 38
UES ORI I A= DIV €7 e 2 i S
YERTY . A B T LA i HSP (3235 , 35 314
PO BORORE B A e A
XA FLIR bR 400 HSP70 mRNA 23k A5 M i
b & B, AR AR 0 T OE HOR S T U4 FLAR

A HSP70 mRNA B3%35,8.0 mmol/L Y%
FBEHAE S 24 h 541 HSP70 mRNA X 3 3k
HIRFEME Y AT AR B OR YA R
J& 4 6 mmol/L i}, HSP70 mRNA F175& [ 1 AH X
IR IYIR B E(E ; 24 E B e ik B IKF 6 mmol/L
I, HSP70 mRNA Fl 2 19 AH X 38 15 & Bl A5 2
JHic e FBE ) Hg T Mg s Y A A I e vk s T
6 mmol/LI , HSP70 mRNA Fl18 [ i) A % 2% 1% &

ZE| T, XA RE R BT R A A B s
il 240 B 3 B, O 5 A 20 e i A B 2 BE AR
HSP70 B3Rk,

O X B 4H Con group
B3 B Hs group
B A& BEA% 4 GIn group

o
>

o
=

HEHMANRIEE
Protein relative expression
V777777777773 O

kT B#ME I)ﬂtﬁﬁ FPARR FHAR
EAT 4 BE RELER RELEAR
HSP70 J¥-2 HT-1 |HK EBK
Bel-2  Apaf-1 f#E§-3  fifE-9
Caspase-3 Caspase-9

xR ORI A R B
Con group Hs group Gln group

HARTLE H70
HSP70

Btk B 40 AR -2
Bcl-2

A T BERGE TA -1
Apaf-1
ERERRLAR
HH K E-3
Caspase-3

SRR R S
HH KFEE-9
Caspase-9
p-MzhE A

B-actin

B4 SAMAREEHNREINTER

Fig.4 Western blot results of cell proteins in each group

2 L 0080 T R LA T i 240 52 31 A B R B
P , 1 B — A el R 0 B A PR 5E
Toab R AR A0 AR R R P R R AR A
YER L e RS T ol i # . 2E e R K & =R
FH F 7K fi# 1 ( cysteinyl aspartate specific proteinase ,
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Caspase ) {1 PR 0 T H A 2 4538 I . 40 U5 i 3%
( 38 3 210 B M5 5 13005 40 9 N %) Caspase ) A1 N IR
PRI (38 2 SR A R R T S T ST
Caspase) , WFF% & B, #0 & S 8O /Mg ™ 52
1, /N AR R TR A0 R PR E (BT S ARG
%) RIT DA U A S (R A B ) B BE )
YR BN, 5 AT e A% A I TS R T AR O Y R
Jit /A& ( Fas/FasL) i 42 Fl HSP 3615 SR 3 52 L 40 it
G2 P A SR A T Park 2N BFSY
K, HSPT0 L ik T3 i 5 Apaf-1 #H 5.4 H 1
RHELBBIT 4 = 1S 17 8 WK U 55 Caspase 4% i P4 1) 201 it
PHT, HSP70 X 40 M 8 7= A 5E T 52 M [ A2k ks
(AR 6 A SRR O X SRR UL AT e 3 et %
LR B HSPT0 B9 % 3k, AT A2 2 41 A U
Tl ARG TR AT & B, N b R A0
Z AN B4 BRS ) HSPT0 mRNA F14E [ 4 A X}
TR ETE AE R TR E T, U A4
3G L HSPT0 DAZE fif ANk, 380 ik 2% 2 Ik g -
HSPT0 35, 4 M8 125 10 2 B AR (H R BB A 2
Con /K, 15 B HSP70 7F — i B2 J& I X 41 fitd I
T-HMEHAVER

RS 5 e il R A B T R RS
WEE 0 A7 B i B 6 2> )5 Bl Apaf-1 ft
TERI AR T 3848, obr PR B 18] s )9 B 25 5 A
YA C A LS (Cyt-C) B il I 3 A 40 Mo 5T,
Cyt-C f] 5 iy Jii tf Apaf-1 45 &% i Apaf-1/Cyt-C
BEY % E G ok Apaf-1 5 ATP/dATP 4%
G771, Apaf-1/Cyt-C & 5 ¥ 5 ATP/dATP %5 & )5
175 5 Apaf-1 55 B Ak It 45 4 Caspase-9 JE w8 1=
BAK, % Caspase-9, #f 1 1% {k Caspase-3 Ifif
U A VA QR T N 15 W A 1 1 -2
AP0 Apaf-1 SRR TR A T — AN
PRI T 7, 76 1 5 40 v DUAE 6 08 A7 7 T
P, SR TR L Bel2 IREA FE
AT 253 3t 72 SR AR S 1 /e it O 7 b i R
SRR AR, Hoh Bel-2 ELAT 040 i T i AR
R, Caspase S84 J2& 51 2 41 i U8 T 14 G i g
Caspase-9 & 1= )7 81 # , Caspase-9 W21 9 & |
T2 AR A R8Ok B8 IF BA B 0y 4 b T
P20 Caspase-9 # LT , 512 Caspase 2% Bk 2
N, Caspase-3 Je& 4 ML T 32 BALN AT &, —
HiG Ak, J TR ] i R AR SRR K B
42 CHANIEL 1 b BI AT 20 A 08 T R A T B
WA RENS T U N I8 3T o B /N A Bel-2

A X & A (Bax) B F 54275 Bel-2 1 Bax 9 ke
ER AR T F o SR B /N
ZHIE T Rz AN S BEA% 1) Bel-2 mRNA FIEE 111
AHXF ik |, # il Caspase-9 Fll Caspase-3 FJ G 4,
WU S AT Yt T 2% s 1 3 o 4R A [ 5 | 1Y)
AT AR IR A5 KR 40 M 2 5 B
AP BLUH TS F Bel-2 mRNA FIZE [ 59 H X %
ikt i E B K, Apaf-1. Caspase-9 . Caspase-3
mRNAFIE [ R X 2 35 5 B b 3 T i, R W44
L VA LSRR A 5 e S B S B A A A
Je AL 3% S HSPT0 19 383K, $0 08 T2 A 7 Bel-2
mRNA FI 5 Y A0 X 3R 3k % 3% TH &, Apaf-1,
Caspase-9 , Caspase-3 mRNA FIZE [ i) A X 26 k5 15
e i BEAR . X R BE i bR HSP70 R ik, REHE
AR A L T R A A DG P i R A
AR LR AARAT = e 38 B 5 5 0 48 L O 10
AT 325 281 o2V A 7 93 448 L 6 473 4

4 % it

WA /Mg LR A HSP70 ik, Al %
#8020 ff 2 3F 40 B 98 T R N Apaf-1,
Caspase-9 . Caspase-3 3% 5 , ¥ 1= 10 i 40 0 94 1= F&
Bel-2 FRik , T80 /0 240 B 0 07 4 405 A T
FUE T FIA HSPT0 FIAREMETE —E LI b XA
I b B 2 kS B AR AP E
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Effects of Up-Regulated Expression of Heat Shock Protein 70 on
Apoptosis in Intestinal Epithelial Cells of Heat-Stressed Piglets

SUN Huilei"** ZHONG Qingzhen'*** LI Mingye'** MOLAWA M N'**

(1. College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China; 2. Key
Laboratory of Animal Production and Product Quality and Safety, Ministry of Education, Changchun 130118,
China; 3. Jilin Province Key Laboratory of Animal Nutrition and Feed
Science, Changchun 130118, China)

Abstract: This experiment was used glutamine as a heat shock protein 70 ( HSP70) inducer, to investigate the
effects of HSP70 on intestinal epithelial cells (IPEC-J2) of heat-stressed piglets through mitochondrial signal
transduction pathway of apoptosis. In this experiment, IPEC-J2 cells cultured in vitro were used as the model,
and different concentrations (1, 2, 4, 6, 8, 10 mmol/L) of glutamine were added to the culture medium for
24 h, the total RNA and total protein were extracted. The relative expressions of HSP70 mRNA and protein
were detected using real-time fluorescent quantitative PCR and Western blot, and the optimal concentration of
glutamine induced HSP70 expression was screened. The cells in logarithmic growth period were divided into
three groups: control group ( Con group, 37 C cultured 12 h) , heat stress group (Hs group, 42 C cultured
12 h) and glutamine group ( Gln group, 6 mmol/L glutamine and 42 C cultured 12 h). Annexin V/PI double
staining was used to detect the level of apoptosis, real-time fluorescence quantitative PCR and Western blot
were used to detect the relative expressions of HSP70, apoptotic protease activating facter-1 (Apaf-1) , cystei-
nyl aspartate specific proteinase-9 ( Caspase-9) , cysteinyl aspartate specific proteinase-3 ( Caspase-3) , B-cell
lymphoma-2 ( Bcl-2) mRNA and protein. The results showed that the up-regulated expression of HSP70 by
glutamine firstly increased and then decreased, the relative expression of HSP70 mRNA and protein induced by
6 mmol/L glutamine was the highest, and significantly higher than that of other concentration ( P<0.05),
which served as the induction condition of GIn group in the follow-up experiment. Compared with the Con
group, the apoptosis rate of Hs group was significantly increased ( P<0.01), the relative expressions of
HSP70, Apaf-1, Caspase-3, Caspase-9 mRNA and protein were significantly increased ( P<0.01) , while the
relative expression of Bcl-2 mRNA and protein was significantly decreased ( P<0.01). Compared with the Hs
group, the apoptosis rate of Gln group was significantly decreased ( P<0.01), and still significantly higher
than that of the Con group (P<0.01) ; the relative expression of HSP70 mRNA and protein of Gln group was
significantly increased ( P<0.01) ; the relative expressions of Apaf-1, Caspase-3, Caspase-9 mRNA and pro-
tein of Gln group were significantly decreased ( P<0.01) , but significantly higher than those of the Con group
(P<0.01) ; the relative expression of Bcl-2 mRNA and protein of Gln group was significantly increased ( P<
0.01) , but significantly lower than that of the Con group ( P<0.01). In conclusion, the up-regulated expres-
sion of HSP70 can effectively alleviate the apoptosis of intestinal epithelial cells of piglets induced by heat
stress. [ Chinese Journal of Animal Nutrition, 2020, 32(4) :1867-1874 |
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