RS G T 2R EF 2016 4F 3 45 28 #5465 3 ] Chin Crit Care Med, March 2016, Vol.28, No.3

T B T BT A ] 70 SR RGN / i
175 7 G 5 01 R A A P9 6530 T 1R AT AR 5

X4E ks FHH O FRR OITE AR W BF

266071 WA FH, AHRFEFERETLHTLIERARTEESA (X4E, Xoh T RHB
WA W) ;266071 LWAFH, FHBRFEFR(FREHR LE HAR)

BIHAEH : ¥ F , Email : qdquyan@aliyun.com

DOI': 10.3760/cma.j.issn.2095-4352.2016.03.003

[(HEE] B HITERHEN SRR EE A 70 (HSP70) SR ek xSl / B4 g 4% 4n s (PC12) 40
A P9 5 i A ) 2 i B S G R L. sk BOW R K PC12 A, 43 Ok T 21 08 0 B iR g A
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YUAENE 1 , ARSI Al i / S4TSR FH SR 5 S e 5 — RGeS )L (RT—qPCR) Rl eI / 144 8 h
i HSP70, ALK / P9 J5 M Ca® ~ATP #3775 (SERCA2a, SERCA2D), % JE Bl 3Z & 2 (RyR2), =Bl R L2 145 1
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TR ZH A0 TG 5 A R 4 NS g 7 e R A W S T v (A (X 107) 1 20.3£2.2 [ 14.1+2.1, 15.0+ 1.6,
¥J P<0.01 ), HSP70 1 SERCA A mRNA & & (4 %5 ¥ & 1 8 ( HSP70 mRNA (27%%%) 4 0.785+0.018 Lt
0.428 £0.019, 0.423+0.023, HSP70 & 1 (K JE{H)  2.72+0.20 kb 1.56 +0.36, 1.63+0.41, SERCA2a mRNA
(27449 47 0.971+0.037 I 0.367+0.014, 0.347+0.012, SERCA2b mRNA (27**%) %} 8.869+0.162 It 3.015+
0.091, 2.941 +0.091, SERCA %[ (JKFEAE) K 2.84+0.18 [t 1.48+0.26, 1.52+0.29 J, IP3R2 i mRNA M
Fk W R (IP3R2 mRNA (27%%) 27 0.183 +0.020 [t 0.439+0.020, 0.433 +0.040, IP3R2 #& 11 (3K EE {E)
A 115+0.12 [ 1.91+£0.20, 1.83+£0.19 ), 22 F ¥ A i it22 5 X (3 P<0.01), 1fii RyR1 mRNA ik 22 7 45
PR (274" (x107) : 1.97+0.63 [ 2.02+£0.22, 2.01£0.09, # P>0.05 ) ; 41 Jifi ¥ ROS K [ Ca™ i A4 %¢
SR E 24 3 A (ROS 2 30.54+1.23 [ 58.03+1.97, 57.72+2.35,[ Ca®" ]i g 34.50+2.05 It 48.20+3.02,
46.80+£2.75,¥ P<0.01), 58  HMEE HSP70 RE 4k PC12 i i P4 T 85 A A, XoF 200 iE P ol oo 4605 88 3 il 3
IP3R ZAUT 452 SERCA P85 Ca® B IE 2 (1 HAA 3 520, nTREXT S / S5 R AY PC12 41 i B
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[Abstract] Objective To investigate the effects of lentivirus—mediated heat shock protein 70 (HSP70) gene
on calcium homeostasis and calcium channels of PC12 cells induced by ischemic and hypoxia and its mechanisms.
Methods PC12 cells at logarithmic phase were collected, and they were divided into recombined lentiviral infection
group [infected by lentivirus containing HSP70 and green fluorescent protein (GFP) fluorescin gene], lentivirus control
group (infected by lentivirus containing GFP without HSP70 gene) and non—infection group. PC12 cells were subjected
ischemia/hypoxia for 4, 8, 12, 24 hours, and the cell activity was determined by methylthiazolyl tetrazolium (MTT) assay

test inorder to determine the best time for ischemia/hypoxia. The mRNA expressions of HSP70, muscle/endoplasmic
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reticulum Ca”*—ATP isoforms (SERCA2a, SERCA2b), ryanodine receptor 2 (RyR2), and inositol 1,4,5—triphosphate
receptor 1 (IP3R1) were determined by real-time quantitative reverse transcription—polymerase chain reaction
(RT-gPCR), and the protein expressions of HSP70, SERCA, and IP3R were determined by Western Blot at 8 hours after
ischemic/hypoxia. Flow cytometry was used to determine the levels of intracellular reactive oxygen (ROS) and intracellular
Ca™ ([Ca™]i).

increase followed by a weakening, and peaked at 8 hours. The cell viability at 8 hours in lentiviral infection group was

Results With the prolongation of time of ischemia/hypoxia, the cell viability in all groups showed an

significantly higher than that of the non—infection group and lentivirus control group [A value (X 107): 20.3£2.2 vs.
14.1£2.1, 15.0£ 1.6, both P < 0.01], the mRNA and protein expressions of HSP70 and SERCA in lentiviral infection
group were significantly increased [HSP70 mRNA (27*®): 0.785+£0.018 vs. 0.428 +0.019, 0.423 +0.023; HSP70
protein (gray value): 2.72 +0.20 vs. 1.56 £0.36, 1.63 +0.41; SERCA2a mRNA (27**): 0.971 +0.037 vs. 0.367 £0.014,
0.347+0.012; SERCA2b mRNA (27%%“): 8.869+0.162 vs. 3.015+0.091, 2.941 +0.091; SERCA protein (gray value):
2.841+0.18 vs. 1.48 £0.26, 1.52+0.29], and IP3R2 mRNA and protein expressions were significantly declined [IP3R2
mRNA (27%%): 0.183 +0.020 vs. 0.439 + 0.020, 0.433 +0.040; IP3R2 protein (gray value): 1.15+0.12 vs. 1.91 £0.20,
1.83 £0.19], with statistically significant differences (all P < 0.01); no significant difference in RyR mRNA was found
27429 (X 107%): 1.97 £0.63 vs. 2.024+0.22, 2.01 +0.09, both P > 0.05]; the relative fluorescence intensity of ROS and
[Ca’*]i in lentiviral infection group was significantly reduced (ROS: 30.54 + 1.23 vs. 58.03 +1.97, 57.72 £ 2.35; [Ca”"]i:
34.504+2.05 vs. 48.20+3.02, 46.80+£2.75, all P < 0.01]. Conclusion Exogenous HSP70 can maintain calcium

homeostasis in the endoplasmic reticulum of PCI12 cells, affect the Ca’* channel protein regulated by calcium channel

IP3R and calcium pump SERCA, which may cause hypoxia/ischemia intracellular injury.

[Key words] Heat shock protein 70; Ischemia and hypoxia; PCI2 cell; Endoplasmic reticulum calcium

channel
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1.4 Gl / SRR TS < 8 3 AR AR
[Fi] 4D 48 L o A IG5 PR 355 5 VR 7 S5 A M, 1 T
P25 2%, VB RS, RN FE A 1% 0,. 5% CO, FI
94% N, (5 L/min), 4 ~ 5 min Ji5 2548 WA E K E
19 )8 37 CHHTR R 4.8.12.24 h,

1.5 DU LA UMk Eb e 70 (MITT) G U 40 B 3.5 42
W A B AN T 96 LA, 5 10° 4~/ FL, % 6 4~
S AL, R A MG BE I B AR A B 4 8L 12, 24 h, TAL
i1 500 mg/L MTT ¥ 20 ul, 4 h 5 W ik (B 4s
fm ), S 150 pl, — H EEEAR (DMSO ) 2 1k S0, PRl
10 min, T4 490 nm A0 #5045 25 40 i W G EE (A)
5,520 R 3. WAL A A=8fLAH—2H
fLAH,
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I FL Tk (SDS-PAGE ). % 5 | PR . & P41, 4R vk in
—PL(1:1000 ), Pt (1:4000 i F), fieJ5
ARG, B AL 5, R ] Bio—Rad Quantity One
BAF TR EEAE, AR S NS B - lahik
F ( B —actin) F K FEAE HU(E /R 26 1 3 i o

1.8 ROS 40 i P4 i 85 45 85 7 ([ Ca™" 11) 7K1
FE OSBRI 45 A A0 i B A T 6 LA, 20 R
BEJG 45 T B0 B 8 h, RN AL, IR 4L, 7351 =
I8 ROS B85 8 F 9 JE AT Fluo—3 AM 57 & 14d B
PARAE , SEFRARET 5 A 20 B ARG B o B i
B3 RSB {E
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Fz 1 SMEME HSP70 3 3RIATERM / S5 PC12 4HAR

A [E) B i ;R 2 R P RN (x £ 5)

. BEARRL SRt (< 107, A fi1)
2

(L) 4n 8h 12h %h
FIEG 6 13.0+3.1 141421 13.6+19 13.1+1.1
15 2 0o TR 24 6 122+18 150+1.6" 13.8+12° 13.5+09%
FAEFEHERLA 6 196412 2034220 156+1.1% 153+09%
F 48326 50.629 42.746 42.889
P 0.021 0.012 0.023 0.023

I : HSP70 3K BB 11 70, PC12 S VEFK AR AIHE ; 52440
4h HER, *P<0.01; 5441 8 h LA, PP<0.01; 5K LA,
“P<0.01 ; S18FTEEXT HRLL AL, TP<0.01

2.2 HSP70 i Fk st / 4 PC12 4iffs HSP70 .,
SERCA . RyR1. IP3R2 mRNA % ik Y 5% Wi (£ 2) .
PC12 4iffafifn / B4 8 h iF, 3 £H/E){% RyR1 mRNA
FKIKER TG FE L (P>0.05), 5K 4H
VI 55 7 0 R AL LR, T 412 0 7 S G 41 HSP70
H1 SERCA V% 2a, 2b A mRNA ik g & LA,
IP3R2 mRNA ik Bl i Rl (¥ P<0.01) ; ARG
4 5 0] RRA A5 R R i KO 22 R R SR R
(¥ P>0.05).

2.3 HSP70 i Fkxd il / 4 PC12 4ilffs HSP70 .,
SERCA ., IP3R £ [1 & ik 09 52 i (& 1) - 3 41 41 g
RyR mRNA FKik/KV-Toge it 25 5 MORK I RyR
1 2 1K SF. PC12 28 J Sk I / 60 40 8 h I5F, 3 21
BI] Mg B R Sk B ARl 5 AR e IR
HSP70., SERCA &5 [ # A HEA B 41 F118 95 75 % I
HI 2 B, IP3R B PR R (B P<

0.01) 5 A JRYLLH A G FEXT BB L i 2% R 881
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2.4 HSP70 i FR XL / B4 PC12 4L ROS
AR Ca® T3 7K AR (35 3): il / B4R 8 hit,
20 M R4 ROS [ Ca™ ]i 7KSF-IH WA TR
JERYL 21 AR FE T B (34 P<0.01) 5 A JRGL 4 Al
M FE T IR AT A 22 ST e 22 L (34 P>0.05),
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2 SMEYE HSP70 iE3RIATER N / SR PC12 ZHAE 8 h B HSP70. SERCA . RyR1. IP3R2 mRNA FiZRIZM (x < 5)

- REASL mRNA ik (27°)

A (L) HSP70 SERCA2a SERCA2b RyR1(x107) IP3R2
PN 4 0.428+0.019 0.367+0.014 3.015+0.091 2.02+0.22 0.439+0.020
S PoieEil 4 0.423+0.023 0.347+0.012 2.941+0.091 2.01+0.09 0.433+0.040
FAPREEPA 4 0.785+0.018 %" 0.971+0.037 8.869+0.162 1.97+0.63 0.183+0.020 ™"
FAH 579.840 2683.370 9693.808 0.071 320.434
Pt 0.006 0.002 <0.001 0.761 0.009
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