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W E B FRFAMTIEST EE SR (AMD 84E R AU . 75 ik 3 64460 B R EAF 69 AMI & UL o 4 F AT 4
Fo e A4, 7 4 30 6) B SR AR A XL, A B F KRG 24 h W3R4T 2 L ARSI IR B IEB T AR ABE LT
FAAMIT 20 mg/d AL RER G T HFEGITOMA . BREMEH (7 BB FH) f P T8 R AR % 1 (sFIt-1) W R A
K B -F (VEGF) A= iz 6 & K B T (PIGF) 69 7K F , VAR SFARAML T 40 2 RS 40 8 % 089 208 £ 9 ik, 5F4RK 3T sFlt-1, VEGF PIGF K -F F
ESERRMKX R BREF AMIULAES Z 8 A sFIt-1 K -F A%, 22K T B 48 (P<0.05), 7877 2 Bl Bt i st mir B
VEGE \PIGF &P f&£ 2419t &, 255 T BA(P<0.05),:857 2 B B2 3 4K, Bl 2R A0 EFE, 497 6 A A iF 4% 40T
28 % sFlt-1 49 K F B %38 5 (P<<0.05) , # 8 VEGF .PIGF /K-F 2 Z HAK(P<<0.05), FRMITAEEET 6N ARG LS TH 0
%54 (LVEF) B % 3 T2/ 7 20(P<<0.05) , @ £ EAF TR R 54235 2 (LVEDVI) | £ £ M %5 R 1 24735 2 (LVESVI) A8 pb % J ) 48
A F A S . LVEF 8 LR sFlt-1 K-F £ E48 % , @ B % % VEGF .PIGF K-F 2 fi 48 % . £ AMI % % sFlt-1 5 7% & VEGF.
PIGF KT 84 T ALAS HA8 R, A% R FARMLIT T 38 An sFlt-1 K, BAK VEGF 5 PIGF K-, A A A T AMIJG 1 £ 5 £ Hh fb ek A,
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Mechanism of Simvastatin in the Treatment of Acute Myocardial Infarction

ZHAO Wen-cui', ZHANG Yan-ping®, FANG Ying’(1.Dept. of Pharmacy, Changchun No. 208 Hospital of PLA,
Changchun 130062, China;2.Dept. of Interventional Cardiology, Changchun No. 208 Hospital of PLA, Changc-
hun 130062, China;3.Dept. of Quality Control, Changchun No. 208 Hospital of PLA, Changchun 130062, Chi-
na)

ABSTRACT OBJECTIVE: To study the mechanism of simvastatin in the treatment of acute myocardial infarction (AMI). METH-
ODS: 64 patients with first attack of AMI were randomly divided into simvastatin group and placebo group, and other 30 healthy
volunteers were included in control group. All patients received percutaneous coronary reperfusion within 24 h after attack, and 3
days after admission they were given simvastatin 20 mg/d and placebo for consecutive 6 months. The plasma levels of soluble tyro-
sine kinase 1 (sFlt-1), vascular endothelial growth factor (VEGF) and embryonic growth factor (PIGF) were compared among 3
groups.The left ventricular function of patients were compared between simvastatin group and placebo group, and the relationship
of plasma levels of sFlt-1, VEGF and PIGF with left ventricular function was also discussed. RESULTS: In the acute phase of
AMI, the plasma level of sFlt-1 in patients were lowered and significantly lower than that of control group (P<<0.05), and then in-
creased gradually after 2 weeks. The plasma levels of free VEGF and PIGF in patients were increased and significantly higher than
those of control group (P<<0.05), and then decreased gradually after 2 weeks. Compared with placebo group, the plasma level of
sFlt-1 in simvastatin group were significantly increased after 6 months of treatment (P<<0.05), while the plasma levels of free
VEGF and PIGF decreased significantly (P<<0.05). LVEF of simvastatin group was significantly higher than that of placebo group
after 6 months of treatment (P<<0.05); while LVEDVI and LVESVI of simvastatin group were decreased, compared with placebo
group. The change of LVEF displayed a moderate positive correlation to the change of sFlt-1, and a moderate negative correlation
to the change of free VEGF and PIGF. CONCLUSIONS: The change trend of sFlt-1 is the opposite of the plasma levels of free
VEGF and PIGF. Simvastatin can increase plasma level of sFlt-1 but decrease plasma levels of VEGF and PIGF. These changes con-
cerned with the recovery of left ventricular function of AMI patients at later stage.

KEYWORDS Simvastatin; Acute myocardial infarction; Soluble tyrosine kinase 1; Vascular endothelial growth factor; Embryon-
ic growth factor; Left ventricular function

Wit 5 T A A A 2 B e O IR 19 & 2R B AR (Coronary artery disease, CAD) f 34 il Hh e 25 1048 9 B2 A= &
T HHET, 7T 22 LE O A iR T R N Tz, ik “F (Vascular endothelial growth factor, VEGF) {9 7K . Tfij
2B BB A8 AR AR A, B REREAR R Bl ket 0 VEGF 15 2 N Bz A0 i 45 S5 1 22 24 I 2 5 AR 290 HLid

K B EARZG00 . BFFE 7 10 - 6 JR 252 . E-mail: zhaowencuijl@ % » ELARALSUMAT FRAE SR SO 45, J2 H i e e 32 22
163.com M7 S AN R A AR R g 1 T Al T g ff

FREZED 2015455 26 4555 6 4] China Pharmacy 2015 Vol. 26 No.6 - 763 -



TTEVERIBILR , Sl R 2590 7S B S, 28 e i ARt
ISWFSE T 2 AR A 7T X 2.0 WA BE (Acute myocardial infarc-
tion, AMI) 8 # Ifil 3¢ Hh ] 75 14 7% 28 FR B4l 1 (Soluble fims-like
tyrosine kinase-1, sFlt-1) , VEGF Al i fifi 4= K A ¥ (Placenta
growth factor, PIGF ) 7K - i 52 1 Je b5 A 0 S D RB PR 2 119 ¢
1 #BEFE
L1 HREIE

WFSEXRT 500 2012 4 10 F — 2013 4% 2 F FEFRBEIRIT 1 64
BIH A A AMILIY R, BrA B e Ao )5 24 h A Sz RIS T
28 J ARSI FETEIRTT o AMI RIS WiARTE  FRLL B g =
30 min; bRifE 12 160 M ARG 25 R 2 A B2 DL 1 i i 2 0k
ST Bt 5 >0.2 mV; ML Hh LR S I i T b BRAE 2 %
AHFFEHERR BRI B > 240 me/dl B fHH] T FEAR 25903677 1 &
o B PTAT RAE HRATLB TR 00 S A T T2 R R
4, J3 Ak 30 Bl 28 M A AR AL TR B Ik 2 IR H
A EAE IR IR AR (IR A ) M AR S5
FR AT LA, 22 R T B L (P>0.05) , HA
AL FOPE B LR L MR A =10 SCU/R BB =10 45
B IR E A >140/90 mm Hg (1 mm Hg=0.133 kPa) , sififi Ffl
THEIRZGIRTT s BMI IR 5T 45 %0 HDL-C o 8 B IR S 1
[#il 5 s LDL-C Ay {1 %% 8 8 25 11 15 5 CAD Sy S AR 3 ks 5
Killip 7325 Sy AMI FT 8.0 ) 362385 W R 73 2% ; CK-MB Sy LR i
M) Tl AT R B B E TR D12t i, iy 8
HERIRIEE TR A

x1 HAEREF(EESTER)BEXABLE(xLs)
Tab 1 Comparison of general information of patients and
healthy volunteers among groups (X s)

JiH FHATH (0=32) FRAA(n=32) WAL (n=30) P
LEi 645£2.1 67422 64.1£11 >0.05
LR LA, % 68 n 75 >0.05
BMI, kg/n’ 233106 215506 15406 >0.05
TRAALLA, % 56 4 55 >(.05
FILIEH A, % n 64 70 >0.05
TR, % 60 64 55 >0.05
BERE, mg/dl 19648 20048 19845 >0.05
THl =R, mg/d 133£17 143+ 12 124+8 >0.05
HDL-C,mg/dl 4613 4513 4912 >0.05
LDL-C,mg/dl 1206 116£7 11544 >0.05
MU E A, %
B 5 56 >0.05
i 28 2 >0.05
Hfty 20 % >0.05
CADERILH, %
1% 36 48 >0.05
2% 40 b)) >(.05
3% % 20 >0.05
Killip 7 L, %
1% 7 64 >0.05
I~T% 2 36 >0.05
CK-MB, ng/ml 266145 204177 >0.05
TEMEEIE, b 64109 6.1£08 >0.05

1.2 RHHE
WA T T ZH AR 10 AR AR AR T T (b st U 240 B 1 A FR
el B 10 mg/ ) 20 mg/d; 2 4 RS TR R (5
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SEARMITT AR SNSRI 25 ), g R R e AR b T4 g . h
R FE R SR 45 25 (R RN 55 N B3RS ) 7EA
B3 dJE TR 4R 24 A 8aRIr 6 1 H o
1.3 I3RHERYEREXIBIRUE

TEE D RS 2P SR 5 7 RV R AL, 7 24 h Y
BER 4 bR AL LY FEIRYT 2 RN 6 A H B 43 BRI Lk . Xt
BEZHAE B3 3 a) o T s e A T B ORI It 2 o F BT
BER M R ARG 7 RN LIAT 80 02142 15 em B 3 000 1
min 0> 10 min, 4 CEMF T 53, R AEF —80 CUkHE 4%
o AHICHE bR R HIHEEE S i W f12056 (Enzyme linked immuno-
sorbent assay, ELISA) Jy kil 4TI o sFlt-1 ELISA 37 &5 1
A 35 1E R&D 23wl T AL BRGNS Ul B 7 il H &
REMEAS I I 2 v 4358 sFIt-1, A 35 25 45 ] VEGF 4 PIGF 1),
VEGF \PIGF i 14 35 4+ ELISA WA 746 s A & (IL)-8 5K H]
el ELISA 3 3EA 7RG R0 £ 39 W 1 g Bk A= W R A
PR ) o sFIt-1.37 25 VEGF i 5 PIGF . & VEGF Kl T B
SR 14.4.9.7.0.195 ng/ml, 1L C 52w & 1 (CRP ) fifi Fi
RBUR H A, B [ B LDL-C \HDL-C il =5 A
Ab 21 2 H (HbA ) 55 & LS br R ] BS300 3 Hii A= 4k /3 A1 4%
Lioaill8
1.4 FEOEIEERN

TEBH AMIZVEW 3697 2 AR 64 H X 34 B[] i A 7
DR IBIT 2 B 64~ A I AT 20 D B R, I e 0
25 5 11435 (Left ventricular ejection fraction, LVEF) \ 22 % & 7k
KA 25 FH 48 % (Left ventricular end diastolic volume index,
LVEDVI) 5 7 & UK 46 K i 25 TR 48 % (Left ventricular end
systolic volume index, LVESVI)
1.5 SEitE4aHn

BRG] SPSS 16.0 B, HEER x+s %
I, R AEBCXS ¢ k36 Fe A s THECER LU E 8 30K R Al b
o bbds . I HERAE BIH 799087 sFlt-1 . VEGF \PIGF /K- [/ 42
DEINBENEER, P<0.05 HLESALIT2EE X,
2 #R
2.1 BRAREF(EEEES) MEDAEETFKELE

B AMI R AR 20 N sFIt-1 AR, 2% T %) e
241 (P<<0.05) , VA YT 2 JEIIHZ i Tt =i 5 i iF 25 VEGF \ PIGF /K-
TE AV T, 35 T R4 (P<<0.05) , VAT 2 JR I 2 i e
fifo R4 LA 3RIT 6 A H B2 AR T 4 i 3
sFlIt-1 17K - i 238 i (P<<0.05) , % %5 VEGF 1 PIGF 7K - i
AR (P<<0.05) , LEVLIE 1.
2.2 WMABRELBEREIEIR ZOENEEFREFRLE

WAL R RYT 2 R B I A S5 S2 90 = A6 hs A OB IRE L
B ERRGHFE X (P>0.05); HARABTTA B E AT 6 T H
I () LVEF & 25755 T 44 B 720 (P<<0.05) , 1fif LVEDVI, LVESVI
AHEL 2R A T B R s yA 7 I, W2 B 30 I 48 FH 2403
KW, 22 R G L (P>0.05) . PHALE F 52 b S kA
FEFR 2200 % D RE AN 24 45 5 LA 1 0L 26 2 (3 - SBP Ui 4
JE ; LVEDP g 220 % &1 5K AR W HE 58 5 CTUAL U IEFE 50 ACET A I
Ao R LAV ) ; ARB W I 45 5K 2 1 A2 R BH I 24
SU M LR 254 ) s BiZH /234 LVEF Ha e il iE 2,
2.3 BEGITHAE sFIt-1 VEGF .PIGF I /K ER T 54
INEIHRERIX &R
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A sFlt-1 K- He 4 B.AF B VEGE /KT LA ; CLlF 88 PIGF /KT LB 44 D.
SLVEGF KV HUAS * AL U O A B 2 R A B4 B,
P<<0.05; #. 55 % IR A A ] 5 L A28 AT e it L, P<<0.05; AL
BRI 2R IR 0) 5 Fe 22 S A G2 5 3L, P<<0.05

Fig 1 Comparison of plasma cytokine level of patients

(healthy volunteers) among groups

A.comparison of sFlt-1 level; B. comparison of free VEGF level; C.
comparison of free PIGF level; D. comparison of total VEGF levels; *.
means there was statistically significant difference in acute phase of myo-
cardial infarction, P<<0.05;#. means there was statistically significant dif-
ference, compared with control group, P<<0.05; A.means there was sta-
tistically significant difference, compared with placebo group, P<<0.05

HEAYT 2 83 64 A i, LVEF A28 4k [ sFlt-1 7K -2 v
SRR IE A OG (5, =0.34, P=0.02) , Ifii [7] % 25 VEGF . PIGF /K
-5 R A AR 6 (r=—0.33, P=0.02; r=—0.38, P<
0.01), LI 3.

3 1Tt

H A, 25 At 7T 2307 50 L HE IR AMI Y F22)
WMz —o BRIENBIERZ AN, oA fth T B % 5 5E PO = &
A A AR YT O I A N B T RE B AR SRR Y
sFlit-1J& VEGF 5 PIGF iy £ 232 k 2 — | i 1145 N 22 SRR
Flt 55 4 3 £ 37 41 7= A=) sFlt-1 78 I ¥ P 7T L)L 5 VEGF
PIGF 4545, T FRAR T AT 45 4 178 PN B2 32 AR 1) Ui 25 VEGF .
PIGF /K- LA, sFlt-1 K F- g 58 T 1 3¢ i 25 1) VEGF
PIGF /K K AR BRI . ASHIFGT 4G SRR SE , R fee i s L A L
AMI B 5 e O LI 5 2 b 10 sFIe-1 7K SF 2 3% T B, T i 2
VEGF PIGF 7KVl & T 23677 2 JA BT, B8 H5 i Kk
A2 B AR AR B AT . B e 55 2bE 1 VEGF
PIGF /KR T , vl eSO LR I J 375 5 2 1 8 2 ) —
B WAL o sFle-1 J&—Fh KSR 1% VEGF PIGF #5951 , sFlt-1
KW VAR A B)F VEGF . PIGF B9 I 45 A6 s G e B # . A<
HFFEE BB, AMI B35 (1 F = (AT TIR Y7 6 A7 i, [R] 22t 51
ZHAH L, sFIt-1 /KO 825 )7, 1 U 25 VEGF |\ PIGF /K- i 25 [
%o 0B (R T 2 2 2 155 sFlt-1 7K - & 4R Y, T FLix
SeAs A 7E AMI K AR 2 JE 51 6 4~ H 5.0 WU 5 5 2202 T ig
AR AR FE & , B LVEF B8 fk [R] sFlt-1 /K22 Hp B2 IE A 2, T [R]
¢ 12] VEGF \PIGF /K-t i i Ml & . VEGF 5 PIGF 5311y
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®2 MABEIRERERER ZOENREMALMELR
(x*s)
Tab 2 Comparison of laboratory indicators, left ventricular
function and medication frequency in AMI patients
between 2 groups(x+s)

5l FRATAL (n=32) YRR (n=32)
' 20 6/ 20 6/
ERERAERT
EITRIE, me/ml 201+8 166+8* 209+8 201+8
LDL-C,mg/ml 13016 §7+8" 12217 1167
HDL-C,mg/ml 4943 5443 46+3 5043
Tl =R mg/ml 134115 17+13 139+12 133421
HbAc, % 62403 6.0+02 6202 60402
SBP,mm Hg 129+6 12445 12344 126+4
CRP,mg/nl 0804026 0.11£005° 074£020 0.16+0.05"
1L-8,mg/ml 7198301 716135 918+50 767+59°
BMI,kg/m?’ 208405 230£06 235405 %406
FLEE
LVEF, % 543423 635427 53505 550426
LVEDVI, mil/m’ 942+33 930431 958+49 991+35
LVESVI,ml/nt 412444 340431 03447 55463
LVEDP,mm Hg 131409 138409 143515 140207
Cl,L/ (min+m’) 29401 30401 28407 28011
DIz
ACEL% 76 64 64 52
ARB, % 2% 3 3 40
B2 kML, % 2 16 1 8
EEFRETS, % 36 4 3 40
WIRIICAR, % 100 9% 100 100
BRILE, % 76 20 7 20
SU, % 8 8 8 1
H&HE, % 12 12 8 §
Fq

TE - SAAIRYT 2 A LA, “P<<0.05; 522 8l R 4L [ ] o LU
“P<<0.05

Note: vs. the same group after 2 weeks of treatment, * P<<
0.05; vs. placebo group at same time points,’P<<0.05

000 gy SR
<001 P>005 P<005
80 ) <0
50
< o
e 60 = 3 ! B
= VI
n = I i 85
a-10] o g
0] P<0.05 = .
o 6OMH 2 oM FRINT LR
A B

E2 WHEELVEFLLER
A. LVEF /K- Ho s B, LVEF 236 R Hog
Fig 2 Comparison of LVEF in patients between 2 groups
A.comparison of LVEF level; B. comparison of LVEF improvement rate
LA TR A A AT s O UL o, (KT, BREER BT A
MR AN 5 BP0 R T il N AR O B e
FAK. Hahn JY SEORFFY T AR E MOS0 5 BEH o3 A= 145
ARG FR . S5 RERM T8 18 Bl AR E ML LRIk, 9
1511 (50 % ) A3 KA A MU TE I8, H A A B i 452 i X 4k
PN R b e DR SN S S o
Ji, BT AE N AL VCAM-1, ICAM-1 B~ 85 2 3 4 T
FEIRHGIN, T B0 2 Hh A% A0 R B, n T kAR A

China Pharmacy 2015 Vol. 26 No.6 - 765 -



2
—100-60 -2 20 60
£ VEGEZEIE, %

B

20
=100 0 100 200 300 400
sfl-1 24, %

o FHMUTA  ogRiH
LIRS

L —— °‘.)“)3.’°, o ,
—100—60 =20 20 60
T PIGE AL, %
C
B3 &ZELVEF5SHMEFKERHEXME
A. LVEF 5 sFlt-1 K- {9 AR 31 3 B. LVEF 54 B VEGF /K ¥ fU M %
£ C. LVEF 5125 PIGF 7K F- (1 AH e A
Fig 3 Correlation of LVEF with cytokine level of patients

A. the correlation between LVEF and sFIlt-1; B. the correlation between
LVEEF and free VEGF ; C. the correlation between LVEF and free PIGF
FfC U M — 25 % O T RE IR S |, o T 2L 1 S AR L Hh
TEREL B RSEEM 6, FEBEH P H I BBl 28R 1 A4
. X S5ARUIT AR —E . R M5 S A i
M sFIt-1 Bl 25 VEGF \PIGF 7K -0 728 g 4 Il R A S AT 22
E—2E0F5% , {3 VEGF F i 6 D LI RE R S MR B SR AN
I,

ARWF5EEL B & VEGF (45 sFlt-1 455 1) VEGF 5 i 2
VEGF) 78 Ak a8 85 VEGF AL, 520 R HAR 1, o
et 7T 4G T7 AS 52 W IV 1 P 8 VEGF /K7, S5 B0 55
VEGF FEAE B9 HL ] 32 2238 0 T sFle-1 f9 7K S, i I 2l 2
VEGF [A 2k 454 . VEGF 5 PIGF J& THI R 5% , e B4
P R A A e AR R B DM RIVE T . WF5R 3R, VEGF AT 5
Fms FF 1% 52 B2 18 /il 1 (Flt-1, sFlt-1 J& T Flt-1 Ay —F) (Flk-1/
KDR %54 . Flk-1/KDR F R K F IS N JZE, 7T VEGF
5 I LA A B Fle-1 2638 T N B2 it 5 2 M4 i, ik VEGF
5 PIGF WA fe FHo g% S B i B g, — 8 ] LAUGE ) Fle-1 42 0 )
WKBESERERE LS Y414 , VEGF 5 PIGF REAS I £ Fh 4 V41
M= A, L5 B AN PN R 4N TL-8 R HAtb e M4 7 i 77
A O R X e R PR R T RE R O = T RE™
I, VEGF I PIGF RE#E Lt 98 RE S, [ iR 48 1 /2 VEGF
FIPIGF sgml O G O EREN R R Z —.

W54 AR G S 3 B, VEGF 5l 25 VEGF 1)
IR ] BE SR 2N TA] o g2 TR Ry R U 1) 45 SR 32 2 R0 TR 3 1
W), B A0 A i P J5 e LA SR8 FR AR (R AR . AR 9 P A
VEGF 7K -1 35 55 T 55 VEGF K, I 2= Sl fe & i T
VEGF HUik FrifEdh 0 RGN R ARS8 4 4545 ELISA 53U
e o ELISA PRSI 5 ik R SRR el il it . 53 A1, AR
7% HR U JULEEE 475 18 1 30 1B 35U 2 PIGF /K Pt i T HAb WF 50,
AE R EAANERE , AN HERR2E RAth 7T 78 HoAth 2 4 v] RE 2 5
M PIGF 7K

25 B Rk, AMI B2 sFlt-1 517 5 VEGF . PIGF /K - 1Y 78
fe A S, 8 == AR A T AT 34T sFle-1 7K F-, BEAIX VEGF 5
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