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[ ABSTRACT] Aim To observe the protective effect of pioglitazone (PIO) on myocardial cell membrane in hyper-
lipemia rats with myocardial ischemia/reperfusion. Methods  Establish hyperlipemia rat model and conduct
intragastric administration with PIO. 4 weeks later, myocardial ischemia/reperfusion model was made on the basis of hy-
perlipemia. Then the myocardial cell membrane was separated through low temperature and high speed centrifugal prepa-
ration and the level of cholesterol (C), phospholipid (P) and the value of C/P and the activity of phospholipase A,
(PLA,), the Na*-K"-ATPase, Mg’*-ATPase and Ca’*-ATPase were detected. Results (D At the end of the 4"
week, the levels of serum triglycerides (TG), total cholesterol (TC) and high density lipoprotein cholesterol ( HDLC)
were significantly higher in hyperlipemia group than in control group (P<0.05). At the 8" week, the levels of serum TG,
TC were significantly lower in HL+PIO group than in HL group( P<0.01 and P<0.05). (@ Myocardial membrane phos-
pholipids in HL group were lower than in control group and HL+PIO group (P<0.01 and P<0.05). (3 The values of C/P
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in HL group were higher than in control group ( P<0.01) and HL+PIO group (P<0.01).
higher in HL group( P<0.05) and HL+PIO group( P<0.05) than in control group.
the activity of Na*-K*-ATPase in HL group and Mg**-ATPase in HL+PIO group differed respectively.

@ The activity of PLA, were
(® Compared with the control group,

Conclusion

Pioglitazone protected myocardial cell membrane through maintaining the value of C/P, the activity of PLA, and the activity

of ion pump.
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Re A R (B 7 . oAl 4R R 85% . B E M 10% ., H
5% JEER47 0.5%) . 4 B & B & Bk R i, A ) i 9%
# TC.TG 77 HDLC th & &, #AEA Z R Z 5,5
R AL A B o v g A AL 4 g g A AL + ik 4K 7 B
A, EAFERPHEREE T HEA 0.5 mL K,
B A4 0.5 mL K&, & e A + k4 7
21 0.5 mL[ 10 mg/ (kg - d) ] % 4 w48 7] Bty £ ok
Eiw, M ERES L XH[7], TH4EAETES
FER B At R4S, 4 KRS e AL B o OE
A, K A, TR B 0 EA R A

1.3 1 AgEY

AT EEA 4 B R LR BIAR (8 AK) M E
A B vE TG . TC #1 HDLC A&, K maf kK H £ 4
12 h, K oft A fed % A, % fn Jg #% & 1 h, 4 i 3000
t/min %% 10 min, 2~ & f %, %K A & U B T
TG . TC #1 HDLC ¥ 4T & ,

1.4 BB RFl &

B B0 RN FUA PBS W ok % 2 fn, B A G
FAL, R E A, m AR 1 (EDTA 2 mmo/L
Aok sk 1 mmol/L ., & 4% 100 mmol/L,pH 7.4) , W )
KA ENFE 10%5 K, —EDHLER, HOJE
FEEWE, UER L AR, FXS5 ml, 3% 2
K,FxEHE, BS mL#E®R (%A 12 mmol/L, &
% 1300 mmol/L, MgCl, 0. 1 mmol/L, EDTA, %2
(NH,),S0, 7.6 mmol/L, pH 7.4) A X\ L& 4 ¥ 38
A, FOCHE 48 h, BOILEMNRER, F L#E,
JH 7 (ke 25 mmol/L EDTA 0.013 mmol/L Fn
Y #7125 mmol/L,pH 6.8) W& TLIE 4 2 K, B
FEE, BOMAEE(ED) ETHS mL BER
IV ( 2k 25 mmol/L . EDTA 0.0003 mmol/L Fr 41 & B
50 mmol/L,pH 6.8) # , /& # T 0OCHHEF, M L3
13 78 Ik A F M T H#EAT, B0 & % 4°C 10000
r/min & X 20 min, PLA, ATPase /& £ 7 48 h W
s
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1.5 L4 PLA, ATP EEEERIEERSE
B E

IS0C LA if0 B8 2, 2 HRSCHR [ 8 1 A 7 0
PLA, 16, 4% ATP B & vl A5 21T 84, 43
SN SE BAR BE G ATPase W ME, TE I E B2 T
OISR EA RS &, TR g2 wEAE S
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WARERGE, FEBNSCERLEERENTE
WA EF(REREER ERANKRETHERE
B A A TAR B BT ATP BE R &)

ZHEMNEBRNERE, T EEEE/ L
(C/P),
1.7 Sit=4biE

HEARXAxzrs 7, KL EXHA
SPSS17.08 E#EATI A ¢ #0000 B H 27 £ 947, P
<0.05 K Z #H Gt F & XL,

2 7 R
2.1 SREEEME TS MRS ER T X s 8

=AU

A, 43 S AR A A R IR 4 SRS S
o TC TG \HDLC Y&, 45K i/ e B Aip e B
RIZH 550 B2 K B E o TC . TG \HDLC &% &3 76
Giitere S, AUS B R B R A1 A48 AR B e T
LR E L (P<0.05;38 1), Ui i e
BT, U, X v i A5E 78 + b A 371 ) 21 K B AT
WA B W0, 565 8 R B 45 Atk AT — N4

B ARG | & BH i i A5 7R + b s 1) ) 4 A BRI 3+
TG . TC & i R AL W E FRAK, 2 A Geil+
B (P<0.01 fl P<0.05;4 2) , WAL F| LA 51 B o]
PRI TG ' TC M & ik, 78 5550 1 5 401 A k4 A
BARRHEENA 3 HKREAEGIE, ) 3 REmR/G
RAMAF R, 5% 2 2 4 KRB 24 H

x 1. RAFMSASEELA 0 FF0 4 FAREMASKTF RS
(x%s,mmol/L)
Table 1. Variety of serum TG, TC and HDLC in two

groups( x+s, mmol/L)

| TG TC HDLC

Xif B 0/ 035+020  1.03x0.20  0.36+0.13
(n=10) 4 054£024  1.38+0.56  0.430.17
EIERIRIZ] 08 0.30+£0.32  1.11x0.31  0.35+0.26

(n=20) 4 0.88+£0.19" 3.11+1.02" 0.51x0.53*
a h P<0.05, 5XF R4 4 FHL# ;b o P<0.05, 5441 0 R tbd

% 2. % 8 B MBE7K FHIBE (v+s, mmol/L)
Table 2. Variety of serum TG, TC and HDLC in three

groups (x+s, mmol/L)

| n TC TG HDLC
X} BRZH 9  1.47+0.34 0.510+0.240 0.36+0.13
FlRREAIZ 8 3.60+1.24  1.65+£1.30  0.37+0.20
IR+ v

7 1.74+0.88"  0.63+0.18" 0.27+0.13
M 4% 51 21 * *

a N P<0.05,b N P<0.01, 5 R IR LA,

2.2 ZIEHAFROALAREREE PLA, i& 1%, BB B B2 fn ik
FEEENMER C/P EHNTH

P MR AR O LA B2V PLA, (143 M B 3%
= TR (P<0.05) , 17 w5 iR A5 78 + Lk A 4] il 2
PLA, 1&PEMAK T e Al  (H 25 3 G247 X
(P>0.05) , i BEREAYZH | e A 8 + N At 471 P 2 3~ 1)
5% R LA Ge it 22 57 (P<0.05) (% 3)

A5 2HL TR0 JIL 200 6 i O T % 2 22 S5 o ge i o
HX(P>0.05;3K 3) . mlaBIAYA | 5 BRI AL+ 1A%
SR ZEL 1o JUL 200 L FRE ol B % o 5 ) R LB
ERER(P<0.05) , {H 15 AR A AL 40 5 1 B A5 280 + DL A
FIERZH 2 0] He g 25 7 R Ge 243 L (P>0.05; % 3) ,
B FEE A G, S IR AL A C/P HU(E e XT R e
o, T A TR + A B R 2E C/P HU (B 5 v A A 7Y
HIAIL, 22 5 A G2 L (P<0.05) 5 H = fg Al +
MAK 51 il 20 5 X BR A P g 2 SRR B (P <
0.05;%3),
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2.3 ZIHEAROAREAR ATP B iE AT

T BRI ZH SN A0 ATPase T6 15 % BR4H L4
FIRL, ZRA G E L (P<0.05) , 1M = AR A +
MHC RS 1) i 2 L e A 200 2 3% v T v (H 22 S e it

% 3. HHAERE PLA, &% PEEEE BERE R C/P LLERIE (xts)

FRY(P>0.05) . mfiEHEAIAEE ATPase 1P HE X
SR G 2RI v A TR+ b s 271 T 20 D) 7 g A
RIZH =T, Z R A G E X (P<0.05) . 4%
ZH[A]45 ATPase WG TE2Z R LI E XL (£ 4),

Table 3. The changes of PLA,, cholesterol, phospholipids and C/P ratio in cell membrane(x=s)

4 4 n PLA,(kU/g) I JEL 51 B ( mmol/ g ) HEE AR (mmol/g) C/P WMl

X} A 20 9 12.6421.30 8.01+0.73 24.00+1.44 0.33+0.033
fr DR A A 8 16.92+1.52° 8.32+0.90 18.98+2.93" 0.44+0.038"
5 AR 80 + Lk A 1) T 2 7 15.38+1.21° 8.38+1.02 20.86+2.19" 0.40+0.036"

a & P<0.05,b A P<0.01, 5%t HRALLLEL ;¢ P<0.05, 5 = BE R4 Hhggs

& 4. HRFE ATPase ;& MBI [ x+s, mmol Pi/(g - h) ]
Table 4. The change of ATPase’ s activity (x+s, mmol Pi/(g

~h))

A E | n NP0 ATPase 45 ATPase  %#£ ATPase
papiizEs) 9 7.88+1.25 4.25:x1.79 6.67+0.87
EIRIAIZ 8 5.99+1.69"  4.03x0.88  4.48+1.42°
IR+

7 7.03£1.42  4.05+2.09 6.73+1.03"
NE A% 1) B 2

a N P<0.05, 5XHRAL LA ;b A P<0.05, 5 IR F A,

3 %W 8

BB INLAE & 5| % ek O 9, ™ B B0 LA
BE o it AR S 1t A o JEE S e S5 it 52 e i AL ot
DAL BIETT 5 T LR P T 4 — B
O JULBI i PV 7 3 97 ME LS DR [l 80, H i UL
it 0L PV A O LA 43 ) ML 3 o 5 4 W A, B
A FFE R WO L SR 0l P 3 2 S B00 UL A A 4
Pl B ZE R 22— O LA = A R A 3,
SFEOIG B AR R R ER T Zou AU AT K
B, ME A 5 T DA BH 1 B B0 AR Ak, FEAE A TZD R
MKEZGY 2 — , PR 300E PPARy, 5 AR ™ 4
— SR T 3 R (T B, PR B B R, R A
AR, A P e P T O LAY PE R A
G W a8 ] i@ ot # 1S PPARy b UE IR B &
(adiponectin) &3 , 17 i BX 28 J2& 4T 475k & 210 g i
SRR S W Y, B R T B BR AR Btk
BBl ok RE AT AL A4 TR A 51 v R
PRI ILAF A P E 450 K B PPARy F S P 1o
(PGC-1a) A S TGFB1 Fik, PGC-la I 454 T iif
A, 2S5 RN AW A UL K e AR
W, A BT g O LA TCRRL WT AR

YRR Ak AR T A S0 LR i P A A
KAZEY], TCFR1 A By T W50 MLk ifn P 782 34 4
Pifidrco L, T PPARy 4 5 1 BEL B 770 410 1] it A% 51
B B R

WFoE 2, RS 1 JA0 3h P 436 i, 8 o I 2 1 2 %
TR AR AT 4323 AH R 38 T, 52 22 D0 5 22 b R A R
P, BRI R 1 19 ) B 5 IS 9 s 1) el A 2% )
AHSENS AR A S5 0L 2 B T B R B A
AL L , B 117 200 e 1 3 i T 5 i 1)
wahtE, C/P Em , AR sl G, Bk ¢/P
(BG4I M B3 st v A R, FRAT A A 5
71N FEE R [ 5 R S 0 T 25 S5 0 W 3 i o
B 20 R 2 £ ol 25 PR R AIG, 5 % R A i A 571
il T T4 LE AR B i 2 0 L, B I B E =
J Pl P9 T B AT DA RO X BB AL RN R
BEHL A B A 2 C/P B 347 b i IR AR A 241G, 45 2
A Ge 24 5 S, PLA, & H B g — v ok ig
Rp S MK A it LS b A 5 R R R A, 45 R R
IR PLA, 3G M 35 s nT BB 2 C/P LAY
L ph L it i 2 Rl i IR R Y
Fb 8102 ) T e L [ T2 1 - A 68 198 3 st DA
Bl & A wieAg b R e B0 LIS ot PR v
PEfE PLA TG MERS & C/P OB TH iR, B ARG 40 it
Sk, A 51 AT DL — L

YNBR ATPase | Bf ATPase FTF 1 5 IR NS i 3 1k
SIEAASE, P AMAET ATPase Y512 40 i L4 AF P 1t
YA ANAEAE 38 3 0 2 e R 1 T DR R
SE PR 9 20 MR, AT R T 40 R B
55 ATPase MTE M, Gitas B W w4080 ATPase 1%
PR IR A Lo R AL B AR, 252 S A G it 24 X
Fon RIS -+ L A% 1) TR 4L b 7 I TR 4 (A
w L HER TG 2F B, TRE SRR KA
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Ko BE ATPase 111 o AL 20U 4 LU T B 4 00 g fl A6
T+ A S B AL TG PR R, 2R A R B L, E
Oy 0 B ) SR, ATP A SR R R
i, C/P LUAE TRy, IR 4 i AE 1 00 1, L ik
BEEAIS o T EAS B BT T ATPase 16 PE3Z IR
AHGEFK PPARy S5 0] LI HIEHET ATPase H7%
P TR R S 2 AN R DR,

Zi LRIk mk AR 5 B ) e e i BT A T
P AR PLA, 361 C/P LUAE, M5 B AR 7
R I T, PR3 A 5 2 4 i 3 %k AL
ML PRI
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