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(=] B BRI NER AT (cardiac shock wave therapy, CSWT) XF.00i (CAD) i IME 4
AN FRyRgm. ik BEBGECFEERIAEOHUAESE (OMD) B3 87 i, RABEHLY AT, HEESN
R 62 1], A8 M, Zr 14 B, 4EWY 43 ~80 (67.03£8.57) %, HAPMIGIT H BRAFE S NEMERA (A
0, EERMIEX T 9 SR 32 BIAY KB (B4, SHMILX T 25 SIEITY) 30 6. 34NH R 1AMEITR
W, SEoGBIIAYY. XA (C4D) B 25 Bl MRIERIRITRTAA TREIAER. SR ELISA LR i
HEEALER (0F) . U3 ~H . 6 A 12 N HRSNEIM AR —SFb A AT (eNOS) . Bl s LF4Egn it
KKF (bFGF) . SDF-1 (G&FAMEMmA R T -1) KHZMA CXCR4 AR, &% BETA 26 i85 K CAD &
PERRAERE, A BALA CHARIE 7. 5. 14 6], BFEN T RRHREREENZFLHEITEE X (P>0.05),
YL TR A (P<0.05) . BT 3 AH . 6 M 12K, A, B AHIMTE eNOS. bFGF, SDF-1, CXCR4 7K
EEE 0N AT ESE (P<0.05); H BAL Fftr¥RFIM A 4 (P<0.05); BV AL BAREL L
PR AR C ik (P<0.05) . &5 CSWT nlfEit CAD B eNOS, bFGF, SDF-1 & H:Z{& CXCR4
EAREERE, E—FHE . o000 mEHET .
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Effects of CSWT on the Angiogenesis Related Cytokine of CAD
Patients

YANG Ping, PENG Yun - zhu, GUO Tao, WANG Yu, CAI Hong - yan, ZHAO Ling
(Dept. of Cardiology, The 1st Affiliated Hospital of Kunming Medical University, Kunming Y unnan 650032,
China)

[ Abstract] Objective To explore the effects of cardiac shock weve therapy (CSWT) on the angiogenesis
related cytokine of CAD patients. Methods A total of 87 patients with old myocardial infarction (OMI) were
enrolled in this study. Sixty—two patients were assigned in the CSWT group by using randomized single-blind
method, including 32 cases in the regular treatment group (Group A, 9 spots treatment of each ischemia target
region) and 30 cases in the expanding scope treatment group (Group B, 25 spots treatment of each ischemia target
region) according to different shock wave (SW) procedure. And 25 cases were selected as the control group
(Group C, treated with the same procedure but without the shock wave energy) . In the course for 3 months, 9
CSWT procedures were performed totally to all patients. Before the SW treatment (0 month) and the follow—up of 3
months, 6 months, 12 months, the serum samples of all patients were collected and stored in —=80°C freezer for
analysis. ELISA method was used to measure the concentrations of eNOS, bFGF, SDF-1 and CXCR4, and then
the level of the angiogenesis related cytokine was evaluated. Results During follow—up, 26 patients suffered from
rehospitalization due to myocardial ischemia related symptoms, including 7 in group A, 5 in group B, and 14 in

group C. There was no significance difference in the rehospitalization rate between groups A and B (P > 0.05) ,

(BE€THE] miaRHHIZEREH (2010NS017, 2010NS018)
[MEERIN] i (1978 ~), Z, B, Ml FIREIN, FZNES AR I K TAE.
[EHLEE] #%. E-mail:guotao20@hotmail.com



mailto:E-mail:guotao20@hotmail.com

5

B #F, SF. AR ERRHIRY T X RO SR L P A AR DG A R 1 5 69

while the rehospitalization rates of groups A and B were lower than that of group C (P < 0.05) . Follow—up to 3
months, 6 months and 12 months, the serum concentrations of eNOS, bFGF, SDF-1 and CXCR4 of patients in

groups A and B improved significantly compared with 0 month (P < 0.05) . All indexes in group B improved

significantly compared with the same period of group A (P < 0.05) , and the all indexes in CSWT group at the

follow—up of 3 months, 6 months and 12 months improved significantly compared with group C in the same period
(P<0.05) . Conclusion CSWT can promote the expressions of eNOS, bFGF, SDF-1 and its receptor CXCR4.
It is a new and non—invasive treatment for CAD by promoting myocardial angiogenesis.

[Key words] CSWT; CAD; Angiogenesis; Endothelial nitric oxide synthase; bFGF

AN E E B3R JTF (cardiac shock wave
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1.1 RIS

FEHL 2008 4F 10 A £ 2011 4F 1 A AR HE
PR F 5 — i E 2= e 0 R 0 OMI SR 87
B (RTCE R UESE AR AT s EERYY) , Kb
68 1], 4 19 ], 4EH% 43 ~80 %, K1 (66.80 +
841) %, JH 1 ~15a, AIFEIMLIE 55 6, iR
I3 39 1], g ILAE 45 ). R FAHBEYLAT R E G,

Fi BEMLEC T K B UE AT I 43 R R R TT
462 4, B 486, % 146, 4k 43~80 %, F
¥ (67.03 £8.57) %, A MEIRYT T AR
IR (A ) 3214, B 244, 281,
ERY 47 ~80 %, Y (68.31+£8.72) % ¥OAE
Wl (B4 301, B 24, 46, 43~
79 %, I (65.67 £8.33) %5 XFHEA (C 4)
25 %, B 20 fl, 454, A 48~79 %, Fy
(66.24 £8.14) %. 3 AU4F#E . PRI, s E—
TR ZE G R L (P> 0.05), L1 ~ 3.
1.2 Ak

121 MO EEERIET R HIEm L STORZ
MEDICAL 75 w] A= 7 19 5% 3% i/ ¥7 ¢ (MODULITH
SLC) HEATIRYT . TRY7 AL A5 B2k 52 ey R 78 44k
(ALOKA SSD-900) . MHHVEM . &M, REE
W, RO HIET, & SRR R A B2
2 WL SR 7 PR Sk RE O B AR L, 2 ) AR
IKHE S M BE ik, T R R RO, R RE R
PR SER R o r 18] R Pl &, A6 O FL T
SRR IR L, A 4R E R B X PR T
9 SAIT (-1, 0, +1 MM4LE), B 4 BFE bt
MABXIPEAT 25 S3RYT (=2, -1, 0, +1, 2
PIZHE) , 2 FIARIT I 83894 200 o / 5, 3K/
J L, Ry RS 1, 3, 5 K, BHIBIE
JALRE3E, 3 AR L /MBITRE, Bito iz
PO X RRZL T A AUAHRNR YT R P EAS TR I AR
HLOIRYT AR M SR R AR A IRE, &
IRATAT] S35 77 B b 2.

1.2.2 ELISA E E# iUl 5M & M eNOS. bFGF,
SDF-1 R HS{k CXCR4 HIiRE (1) LHRES
Jlitn: P A AR BRI RT (0D, EER
SRR 3 N L 6 AN L 12 A BRI A
JAFR k4 5 mL, RIS 2h NHEETFES 3
000 r/min, 15 min) , BUAEE T -80°CUKAH B &
i (2) KghE I eNOS, bFGF, SDF-1 K& H:
ZAK CXCR4 ¥R R AL IE ELISA 35, 4%
Pz B S U 5 E (DR 4 sl 38 [ 55



70

ENRR RN S 1

%5 35 %

E R&D 22 Al) , ¥ ELISA izt 7] & & = i 40
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FIA 50 wL ABBFRICIS IR, TR IR Y, FIREEAR
HEEEA R, BT 37 COKIHIKE 60 min. VL
M TE 6 e, BALIMAJKY A, B A% 50 pL,
TR 37 CABHRE G 15 min. 5 J5 BESLIN
A 50 pL P2 IR E ROV, 30 min PN 42 H Bl
FRUAE 450 nm PEAANMIBOEAE (OD450 {H) , 2l

PrifEN T R A
1.3 SitEsR
K SPSS GEit oMk iF, Fra ksl P<
0.05 WZEFAGITFE L. HHEERIEE « R
2 (xxs) For, WAL (K5, Z4mE
W E 2200, TR ¢ 5. i
ok R RN, AR x> A%k, JEES
DTGRP (= DUAMAEBAIRE) s, M
2] LR FRRRIR 55, 2220 (] H AR K-W K6
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R1 RRASHRABELFELR

Tab. 1 Comparison of baseline characteristics between shock group and control group

4 9 n Ay B L WA WESRE SIE OB SlRME
(%) (n(%)] (a) (n(%)] (kg/m?) (n(%)] [n(%)] [n(%)]
A 32 6831+872 24(75.0)/8(25.0) 6.0(5.0,10.0)* 11(34.4) 2349153 21(65.6) 13(40.6) 17(53.1)
B 30 65.67+8.33  24(80.0)/6(20.0) 6.5(5.0,1.5)* 8(26.7) 24.04+2.00 18(60.0) 15(50.0) 15(50.0)
XTHRZH 25 66.24+8.14 20(80.0)/5(20.0)  5.0(4.5,10.0)* 7(28.0) 23.01x1.65 16(64.0) 11(44.0) 13(52.0)
*®2 BRASHRBABEZBFELR [ (%)]
Tab. 2 Comparison of baseline characteristics between shock group and control group [n (%) ]
R S LR ML
H o LIRS B BIR )
URE FRE GRE+ FRE AORE+EURRE MR I 0% WM 0% W%
A 32 17(53.1) 10(31.3) 2(6.3) 1(3.1) 2(6.3) 4(12.5) 17(53.1) 11(34.4) 13(40.6) 19(59.4)
B 30 14(46.7) 8(26.7) 3(10.0) 3(10.0) 2(6.7) 6(20.0) 14(46.7) 10(33.3) 11(36.7) 19(63.3)
XTHEZ] 25 11(44.0) 9(36.0) 2(8.0) 2(8.0) 1(4.0) 5(20.0) 11(44.0) 9(36.0) 11(44.0) 14(56.0)
*®3 BRASHBARZBMELE h (%))
Tab. 3 Comparison of baseline characteristics between shock group and control group[n (%) ]
e bR 2
40 % no Bumoh i R TR AR SR i ] B Zik i BITK iR Ik AR
G 1K= ol | I X 171570 I 1179 BELAE AR BHARR FE (a0
AH 32 13(406) 20(62.5) 24(75.0) 23(71.9) 17(53.1) 22(68.8) 24(75.0) 12(37.5)
B 30 10(33.3) 22(73.3) 18(60.0) 24(80.0) 14(46.7) 19(63.3) 22(73.3) 9(30.0)
XTHE4 25 11(44.0) 15(60.0) 19(76.0) 17(68.0) 14(56.0) 17(68.0) 19(76.0)  10(40.0)
MHLC3IANAL 64 12 A BBV A4 1)
2 R BAEBEVT R 10 DT, 2R TS SUR % &

2.1 SHEBFTHFRERIER

B2 CSWT H 8] 3 J0.0 2R . Je.O
JiaEug . oI, AR ZE . JOBEOEHRE (FH.
FE) S RAE AR, HIME ., DR R
WA T B8 k. A4, B 30 FISER T 0

F, EEEOT OB R AT S R IR G
1 BBt 2 8 /N F B PR LGS IR SEE TR % fife A BH
W, #UUT CA+PCI AR, BHBWF5E. Fivih B 418
HIOAET. XTHRA (Cdl) 25 Bl BH 4 ZhnifE
25nAYY AR TE T, Hip 22 B5ER 0 A .
3L 6L 124 Tk, 1 BIRRIE PR EE
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OIS IFA 2 RIS R i R BT 2 5 A
BFRLO SR K, 1T CA R k= WA &I 22
FTFIRAE, FA1T CABG K. 1 BIEREREIZE 9 1 H
i, FE2MEOHUUEIE, T 2217 CA il PCT K.
1 BB BEDT 2 10 4 H B R AEFRSE, FRAEIR Ny
TNEEMEOHARE (FH/ FE) S0P, O BRI
5. Bt 26 B4 CAD SRS, A, B4
ACHE T, 5, 140, A, BAHFRMERR
HZF LGB (P>0.05), HHMET C4H
(P<0.05) .
2.2 CSWTRIEmMEBAMBEXMAMEFESELHE
3 ML eNOS (pg/mL) . bFGF (pg/mL
). SDF-1 (pg/mL) . CXCR4 (pg/mL) /KT 04
A B TA R e, 25 IgetEm L (P>
0.05) . BEVIZE3IANHAR, A, BWAEFEWLL -
febRE 0 M AR Rk (P<0.05), BEUIZ 6

ANHBEE, AL B BHALEE L AR 514 0 4
AEF, 3 AR R MNE (P<0.05) . FHTE 12
ANABE, A eNOS. SDF-1. CXCR4 4% 0 ™A
i, 3 AR ENRE (P<0.05), K6 MHER
TG X (P>0.05), 1fi bFGF % 0 A4~ H B |
3AHE, 6 AN AR EME (P<0.05); B4
bFGF, SDF-1. CXCR4 4% 0 ™ HEF . 3 4~ H .
6 ™ HBIHE 3% (P<0.05) 1 eNOS # 0 N H
. 3 AR ERE (P<001), 6 MHER
TG #FE L (P>0.05 . B+, B4 LTS
FREJEEFI A ik (P<0.05), H A, BHHEE
BEViZE 3 N H . 6 ML 12 N6, DL EERRY
SRR AN IR (C ) s (P<0.05) . C
HBEYT 12 AR, LR 0 ANAR, 34
A, 6 ML (P<0.05), W% 4.

®4 FMOBEERATHENESEEXAREFRIEE X9

Tab. 4 Comparison of angiogenesis-related cytokine levels before and after extracorporeal cardiac shock wave

therapy (X+5s)

EAE | ] eNOS (pg/mL) bFGF (pg/mL) SDF-1 (pg/mL) CXCR4 (pg/mL)
A (n=32) 0MNH 44329 +84.24 685.74 + 94.26 651.34 £ 92.82 728.30 + 87.85
34 H 606.10 + 98.29" 856.28 +91.90" 793.68 +89.75" 946.71 + 82.67"
6~ 754.88+85.13"* 969.30 + 97.61°* 1036.41 + 86.38"* 1139.69 + 89.01"
124H  798.18 £96.61° 1023.71 + 82.08°#% 1079.13 + 84.80"* 1180.23 + 84.18"*
B £ (n=30) 0MNH 45796 £93.78 656.83 +93.35 618.28 +90.46 701.97 + 84.39
34 H 740.02 + 86.59"4 94834 + 85.02 991.09 + 86.654 1194.51 + 86.74"4
6 H 816.60 + 88.18"#4 1068.77 +90.18°#4 1126.95 £ 94.70°#4 1358.29 +78.45" 4
124 862.52+94.96"4 1129.36 + 83.89"#44 1239.60 + 80.347#24A 1 488.05 +72.707# 24
C 4 (n=25) 0MNH 45248 £73.67 680.62 + 87.96 642.17 £72.25 695.33 + 82.31
3ANMA 0 4247716791 643.57 +71.03 573.88 + 69.63" 607.01 + 76.84"
6~ H 381.86 + 63.02" 524.03 + 65.05* 41274 + 62.28"* 485.22 +72.08"*
1247 330.04 +52.897%4 359.07 + 54.86"#2 245.10 £ 58.90"#2 327.56 £ 65.73°#%
5 0N HE, "P<0.05; SAH 3 M B, *P<0.05; 544 6 N, 2P<0.05, 5 A HREMLE, 4P<
0.05.
SHEL, DI FE R, FEREIES
3 iFig 5 o FRE RRY TR TR B S A 2.
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angiogenesis) A BT B SE A A WA R
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AR -1 (Fli-1) MRk, mKABRER R 0.09
mJ/mm?, KA FRIMNEA IR R E R 10%.
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