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Protective Effects and Mechanism of Pinacidil, Metoprolol, Glutamine, Insulin Single and Combination
Thearpy on H9c2 Cardiac Myocytes Exposed to Simulated Hypoxia/Reoxygenation

SUN Chang’, ZANG Chanyuan? WU Yanna', WEN Ke®, KANG Yi', LOU Jianshi'"(1.Department of
Pharmacology, Tianjin Medical University, Tianjin 300070, China; 2. Tianjin Medical College, Tianjin 300222, China)

ABSTRACT: OBJECTIVE To investigate protective effects and mechanism of pinacidil(Pin), metoprolol(Met), glutamine
(Glu), insulin(Ins) on H9c2 cardiacmyocytes exposed to simulated hypoxia/reoxygenation(H/R). METHODS  H9c2
cardiacmyocytes were randomly divided into seven groups: (Dcontrol group; @H/R group; @Pin group; @Met group; GGlu
group; ®Ins group; (DPin + Met + Glu + Ins (PMGI) group. The survival rates of cardiomyocytes were detected. The activity of
lactate dehydrogenase (LDH) and superoxide dismutase (SOD) in the culture medium were measured. Western blot was
performed to examine expression of heat shock protein 70 (HSP70) in cardiomyocytes respectively. RESULTS The
combination therapy of PMGI can protect the H9c2 cardiac cell membrane caused by hypoxia/reoxygenation injury; increase cell
survival rate, decrease LDH leakage, protect cardiac cell against H/R injury through elevating T-SOD and Mn-SOD activity,
increase the expression of HSP70. CONCLUSION Compared to the individual group, drug combination treatment enhances
protective effects.

KEY WORDS: hypoxia/reoxygenation; drug combination; lactate dehydrogenase; superoxide dismutase; heat shock protein
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PTrEEE R, CLEBL MIP FERYER, FRoAZy
PEPETIUIE W (pharmological preconditioning, PP).
M FER T MIP [R5 40 B, FoAT T2 I R Y.
HOME . RS, T 2ZRE. ZEE.
2 B S 200 0 UL i T 9 v 453 45 (myocardial
ischemia-reperfusion injury, MIRI), [ Py 4MRIE K
KZE PP ALY SpLH] SRITTHVRIT « P
DL, B0 IX A0 R S B 6 1 R, BE T N SRR 22
RS FH 2587 v6 O WL il P 4040« an2E 5 P /e
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SHE(HIR)EL; @A HE /R (Pin)4; @ E AT /K (Met)
H; OBREAEIZ(GIUWA; ®FEEZR(Ans)4l; @MY
ZikFH (PMGI)4L . Con 414 FH JE Ifi i () DMEM K%
TR IR HIR 41848 85 J7 180 min, &4 150 min;
LA 25 21 DU) A 5t 26 I N N AH B 1) 2 4 T AL BE 30
min, Pin. Met. Glu #1 Ins FZIK 435314 1, 20,
8 mmol-L™", 0.01UL™".
12 249
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fit5: U2009120091); ik 5y 3 (VL o5 T FAE AL 2
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LDH # &, & SOD 54> %A SOD k7l &,
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680 MU fEH5R 1 (BIO-RAD, USA): Eppendorf & ik
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UK AR L Yk A (B1O-RAD, USA)%%.
1.4 J5ik
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95% N, + 5% CO, [TRA MR 1 h (P4 A
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37 CHFEAH B AE R FE 180 min; FRE B4R S 00 UL
91 45 FH 75 FH 95% 7% < +5%C O, 1 F1f) DMEM
R R, AR IR R IR AR T R4 150 min, g
37 HIR AR
1.4.2 WEiebs
1421 ZHHATERE SA%5 TR 30
min JE EEL AR, MTT 300 58 75 21 40 A7 3%
K, GEFE 490 nm PASEEAR SO T B LG
(OD fi). MEHELE 3 K.
1.4.2.2 WERZ LDH G  WUERT IR, 4% LDH
IR G VLR, Lyl e 541 LDH §i5tE.
1.4.2.3 5E K415 SOD KB SOD st Whide
BRI, 4% SOD WA A vt A, thkile &
#H 5 SOD A 43 1Y SOD i 1k -
1.4.2.4 Western blotting A HSP70 fKik
B TR, LATA PBS YRGS 3 ¥k, A4 s
FE, AR EDRCEE A I, B0y, B i 3k, —20 C
TRAT o W B A REASIEAT SDS XA 475 T e vk e v ¥ik
FHL G ISR I B 1 B R R AT 4 B S, A
TH R LT 4 2 ) o e Bk B 1 4 &, —$1 37 °C
% 2 h, TBST MPit/a i A —4137 CHEH 2h,
o BCIP/NBT B 1 min Bf. 285, €%
JE R AR, W R A R R A, W
24K
143 Gk P EBEEL(X£s)Row, H
SPSS12.0 il AL EE . P4 LR t K56,
% 41 1) LUK F 5 26 53 Bt I 22 A 35 B0 W 7 LR AR
2 #R
2.1 BEA 20 HOc2 Ly ILAR g HIR 5405 7735 %
(1 5% i)
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AR FH BRI, 5 Con A EREAS
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TH22 R L (P<0.01) o AN [F) 24 1) A 348 201 (1) 41 W A7 3
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5 Con 414, PP<0.01; 5 H/R Z4lLk#:, ?P<0.01; 5 Pin. Met.
Glu. Ins 414, PP<0.01

Fig 1 Effect of Pin, Met, Glu, Ins single and combination
treatment on the survival rates of H9c2 cardiac myocytes

exposed to simulated hypoxia/reoxygenation
Compared with Con group, P<0.01; Compared with H/R group,
9P<0.01; Compared with Pin, Met, Glu, Ins group, 2P<0.01

2.2 PMGI X HO9c2 /M UL4H e H/R #5453 () LDH ¥
P 5

5 Con #lEb%:, H/R 41 LDH & 1EW] BT
(P<0.01), ANFIZZWALHEZLfY LDH 35 P i 35 PR A
(P<0.01). 525 HA4LM L, PMGI 4111 LDH 7%
PRI B R, 25 5 HA 4t 27 L (P<0.01). 4%
R 1,

F 1 OWAMAR., XHER. REABKPREEFERAS
BXA R 2 3¢ K B HOC2 o L 48 g 401 L HUR 45 45 LDH 3% 14 1Y
® (Xts, n=6)

Tab 1 Effect of Pin, Met, Glu, Ins single and combination
treatment on the activity of LDH in H9c2 cardiac myocytes
exposed to simulated hypoxia/reoxygenation(X S, n=6)

4151 LDH /oL
Con 584.1+17.0
H/R 834.8+25.4Y
Pin 637.8+15.8%
Met 656.3+21.8%
Glu 667.5+26.5%
Ins 703.0+£36.6%
PMGI 597.0+£12.72%)

TE: 15 Con 4lE6#, PP<0.01; 15 H/R 4lEH:, PP<0.01: 15 Pin,
Met. Glu. Ins 414, PP<0.01

Note: Compared with Con group, ?P<0.01; Compared with H/R group,
2P<0.01; Compared with Pin, Met, Glu, Ins group, ¥P<0.01

rp E AN ] 252 2012 4F 3 H 45 29 545 3 1)

2.3 XF H9c2 M ULAH il H/R 475 1) SOD 3% 11 5

Con ZHfJjE SOD K& Mn-SOD %14 il ok
(53.4441.22)U-mL " #1(20.224+1.47)U-mL™; H/R
415 SOD yHPER R A%, 55 1E W A Al i =
S HA G X (P<0.01). & 254 ab BEZH A4 SOD
WHETH R, 5 OHIR iz 3 A 4 2 B X
(P<0.01). 5245 H4lM L, PMGI 41114 SOD
PRI, R ZE R R g2 & X (P<0.05).
iR LK 2.

2 60.007

0.4 SoD
BMn-SOD

=

&= 50.00¢
= 40.00
=

Z 30.00
Z 20.00+
£ 10.004

Con H/R Pin Met  Glu Ins  PMGI

2 WARHMR. EAEHAR. BABEAR S FEH 5K
& A 25 3k KB H9c2 18 Al 4a i & SOD 7 4 #1 Mn-SOD &
B

55 Con A HA, YP<0.01; 5 H/R 4 Lk#:, PP<0.01; 15 Pin, Met.
Glu. Ins 4lt4:, PP<0.05

Fig 2 Effect of Pin, Met, Glu, Ins single and combination
treatment on the activity of T-SOD and Mn-SOD in H9c2 car-

diac myocytes exposed to simulated hypoxia/reoxygenation
Compared with Con group, P<0.01; Compared with H/R group,
2p<0.01; Compared with Pin, Met, Glu, Ins group, 2P<0.05

0.00-

14 SOD it

2.4 PMGI X} H9c2 /Ly UL4H L HIR 4% HSP70 &
1K () 5 M)

AN 25 b FEAR () HSP70 %35, 15 HIR 4
21 M b AT S N (P<0.01); 5 25 % 414
t, PMGI 41 HSP70 ik 7R B W 38 n(P<0.05) . 4%
B 2 T 3.

% 2 HSP70 #1 Tubulin & ¥ Western Ep i 4% ¥ % & {4
(X£s,n=3)

Tab 2 Western blot band optical densityof HSP70 and
Tubulin(X £5, n=3)

415 HSP70 Tubulin HSP70/Con/%
Con 10.2+1.2 38.4+3.3 100.0+11.9
H/R 20.7+2.17 29.4+2.6Y 203.3+21.2Y
Pin 42.2+4.7% 33.6+2.5% 412.7+46.7%
Met 43.2+4.9% 36.2+1.6% 422.1+47.99
Glu 56.8+5.22) 32.7+1.1% 554.9+52.32)
Ins 44.1+3.99 30.7+3.7% 431.3+39.0?

PMGI 71.76.329 37.9+4.929 700.5+62.62°)

7E: 5 Con 4lH%:, YP<0.01; 5 H/R 41LL%:, ?P<0.01; %5 Pin.
Met. Glu. Ins 41LL%;, 9P<0.01

Note: Compared with Con group, ?P<0.01; Compared with H/R group,
2p<0.01; Compared with Pin, Met, Glu, Ins group, ¥P<0.01
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HSP70

Con H/R Pin Met Glu Ins PMGI

B3 KB H9c2 b A4 s HSP70 4 Tubulin & & B Western
blot £

Fig 3 Western Blot analysis of HSP70 and Tubulin in the
H9c2 cardiac myocytes
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SEI 2R B oR: 6FT HIR #5143 16 HOc2 0 UL
M, PMGI 215 24 5 4140 LU RE B i 40 e A7 3%
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BEARs B9 nbisafbne )y, #&m . SOD Al Mn-SOD
iy WAn HSP70 MRk, A A1411(700.5+
62.6)%, LU M HIE—1f .

PMGI {3 L1 - Met —J5 138 8 410 461 -0 AL
B2 AR, AR T L LR S S, ek
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B8 T 20 240 P AR Ak A T IR R R A bR T K
(1) i 2% M\ 986 4N M 52 e Y 1 440 2 (reactive
oxygen species, ROS)/»SF Wi, A& 4 fu ik
AR 15 45 K Ty 59— T 3 e (AR B s
PRl T-(HSF-1) (1 i i Ak A3 n HSP70 1) 1A& . Pin
YEJy ATP-1 MU B 30 108 1) TR, I8 dot if ¥
WNRAR, BRI T Ca U, s LA L A Lk
AR5 R A 5 K 1 e T R JULRE P O LR B9, Ins 3 i
18 g T UL 2 - 3- 5 B 5 3 % T BRI FRA 310
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