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M ononuclear bonemarrow cells trangplantion in treatment of necrotic cardiacmuscle in dilated cardiamy-
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[ABSTRACT] Objective To investigate the effectsof trangplantingmononuclear bonemarrow cells (M BM Cs) in treatment
of necrotic cardiac muscle in dilated cardiomyopathic rats M ethods Subcutaneous injections of isoproterenol (170 mg/kg,
once a day for 2 d) were given to 72maleW istar rats to establish dilated cardiomyopathy (DOM ) model M BM Csw ere iolat-
ed from rats bonemarrow of fenurs and tibias and w ere made into sugpension labelled w ith DA P 1 before tranglantation
Then the labelled cells (5% 10°) and PBSwere tranglanted into the left ventricular freewall in transplantation and control
groups, regpectively (n= 24). Sham-operated rats(n= 24) undemw ent the surgery but not trangplantation Four weeks after
tranglantation, the heartswere mmunohistochemically processed and the gecimensw ere observed w ith electron-m icro-
soope Heart functionw as assessed by echocardiography and L angendorff preparation Results The trangplantedM BM Cs sur-
vived in the necroticmyocardium and immunohistochem ical exan ination detected heart muscle actin and neovasculature Pro-
liferating cell nuclear antigen (PCNA ) detectingw as positive and the desn inw ere orderly arranged Electron m icrosoope re-
vealed mmaturemyocardiocytes The left ventricular end-diastolic volume (LV EDV) andLV end-systolic volune(LV ESV)
decreased in tranglanting group compared w ith those in control group and sham-operation group (P< Q 01), while the frac-
tional shortening and ejection fractionw ere increased(P< Q 01). The left ventricular systolic pressure(LV SP) and(z dp /dt)
alo obviously elevated (P< Q 01), but the left ventricular end-diastolic pressure(LV EDP) decreased (P< Q 01). Therew ere
no significant differences betw een control group and sham-operation group. Conclusion: T rang lantation of M BM Cs into DOM
myocardium can repair necrotic cardiac muscle and mprove heart function
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Tab 1 Camparison of heart function beforeand after 1SO injection
(n=72,x% 9
Group LVAW T (1/am) FS(%) LVEDV (v /mI) LVESY (v./ml) EF (%)

Before 190 injection Q 21+ Q 01 51 00+ & 00 Q 19+ Q 11 Q 02+ Q 03 94 86+ 105
After IS0 injection Q 17+ Q 02 33 45+ 11 75"~ Q 45+ Q 10” Q 15+ Q 06° 66 69+ 10 21"~

I1SO: Isoproterenol; LVAW T: L eft ventricular anterior wall thickness FS: Fractional shortening; LV EDV : L eft ventricular end-diastolic vol-
une LV ESV:L eft ventricular end-systolic volume; EF: Ejection fraction; “P< Q 05, " “P< Q 01 vs before IS0 injection group
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Fig 1 Immunofluorescenceanalysis of rats
myocardium 4 weeksafter tranplantation : PCNA
A Cardiac muscle-like tissues expressing actin (green fluorescence)
and DA Pl1(blue fluorescence) simultaneously; B: Staining for VIl fac-
tors(green fluorescence) and DA Pl (blue fluorescence) , suggesting ' !
theM BM Cs labelled w ith DA P survived in the vessel wall ! ! ’

2 4
Tab 2 Heart function assessed by echocardiography 4 week safter tran plantation
(xx 9
Group LVEDV (v/mI) LVESV (v/ml) FS(%) EF (%)

Before tranglantation (n= 72) Q 45+ Q 10 Q 15+ Q 06 33 45+ 11 75 66 69+ 1Q 21
Tranglantation (n= 24) Q31+ Q11 Q 05+ Q 09 47. 28+ 9 00 84 66+ 6 32
Control (n= 24) Q75+ Q18" " Q44+ Q06" " 16 70+ 10 56" ° 42 23+ 6 96"
Sham -operation (n= 24) Q74+ Q18" " Q44+ Q06" " 16 11+ 955" ° 40 92+ 7 46" "

LV EDV : L eft ventricular end-diastolic volume LV ESV : L eft ventricular end-systolic volume; FS: Fractional shortening; EF: Ejection frac-
tion; * " P< Q 01 vs tranglantation group; P< Q 05 vs before trangplantation group
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Fig 2 Leftventricle countercurrent(Q 006 m 1) 3
4 week saf ter operation in control group ( )
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Tab 3 Heart function assessed by L angendorff preparation 4 weeksafter tran gplantation
(xx 9
Group LV SP(p/mmHg) LVEDP(p/mmHg)  dp/dima(mmHg- s %) dp/dimin(mmHg- s %)
Before trangplantation (n= 72) 98 4+ 2 8 104+ 18 9 365+ 389 6 938+ 321
Tranglantation (n= 24) 102 8+ 3 2 89+16 9 986+ 403 7 396+ 398
Control(n= 24) 723+ 39" 208+ 15" 7 521+ 369" * 5 068+ 296" "
Sham -operation (n=_24) 718+ 34" 195+ 12" 7 516+ 358" " 5073+ 293" "

LV SP: L eft ventricular systolic pressure LV EDP: L eft ventricular end diastolic pressure; dp/dt: Ratio of left ventricular diastolic pressure

to left ventricular diastolic time; LmmHg= Q 133 kPa, " "P< Q 01 vs trangplantation group; P< Q 05 vs before trangplantation group
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Fig3 H-E staining(A) and mmunohistochem ical analysis(B-H) of ratsmyocardiun 4 weeksafter transplantation

A After tranglantation, the nuclear of primitive cardiac muscle cells is larger than that of surrounding cells and the plasn is less( H-E stain-
ing, x 400);B: The cardiac muscle tissue of control group stainedw ith VIl factors is negative(x 100); C: A fter transplantation, the transplanted
tissue is stained positively for VIl factors and the blood vessels are gpparent, of w hich the endothelium is not complete(x 100);D: T he cardiac
muscle tissue of control group stainedw ith actin is in disorder, and does not show sarcomeres(x 400); E: A fter trangplantation, the trangplant-
ed tissue stained w ith actin is in order and show ing sarcomeres(x 400); F: The expression of desnin in control group ispositive, but in disorder
and show ing no sarcomeres(x 100); G: A fter transplantation, the expression of desmin in trangplantation tissue is in order and show ing sarcom-
eres clearly (x 400); H: PCNA is expressed positively in the tissue trangplanted w ith M BM Cs(x 100)
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Fig 4 Electronm icroscopy analysis of ratsmyccardium 15%
ultrastructure 4 week saf ter tran glaniation

A The nuclear of primitive bliod vessels is large, organelle is abun-

dant and pericytes and baseament membranes are incomplete ’

(x 10 000); B: The cardiac muscle cell is mmature, the nuclear is ’

large, and the organelle is abundant (arrow). The cardiac-like tissue 1,

has many components of normal myocardiun including sarcomeres 1 2 )

(x 3000)
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