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2 0L B X 4 A combined autologous cellular cardiomyoplasty with skeletal

myoblasts and bone marrow cells in the canine hearts for ischemic
cardiomyopathy. '
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(B BJ) : Objectives :

Cellular cardiomyoplasty with isolated skeletal myoblasts (SM) and bone marrow mononuclear cells
(BM-MNCs) is an ehcouraging therapeutic strategy for heart failures. We investigated the combined
‘achievements accomplished by SM and BMCs transplantation therapy in enhancing the regeneration of the

impaired heart.

(D572 b ONZAAE) © Methods

The impaired heart was created in 16 canines by ligating left anterior descending coronary artery for 2 weeks.
SM (1X 108) and BMCs (3 106) were injected directly into the damaged myocardium. Groups : Combine cell
therapy (CCT, n=4), Myoblasts (M, n=4) ; Bone marrow mononuclear cells (B, n=4) and Medium only (C, n=4).
Angiogenic factors expression by SM and BMCs was analyzed in additional rat experiments.

First week cultures contained 70-80% myoblasts and at the time of cell transplantation, the cultures contained
>60% myoblasts as checked by desmin staining. 13X 108 cultured myoblasts were transplanted to canine hearts
after 14 days of LAD ligation.

About twenty milliliter of collected heparinized canine autologous bone marrow was centrifuged at 800X g for
20 min. The cells were collected, washed several times, and then suspended at concentratién of 3X1081in 1 ml
DMEM for transplantation. k

Results :

Combined cell therapy hearts showed reduced left ventricular dilation with thickened anterior wall and
significantly improved ejection fraction (CCT : 55.37+8.6%* ; M : 47.4:7.4% ; B: 44.4%6.7%; C : 34.4+5.4% ;
*P<0.05). Percentage fractioﬁal area shortening (%FAS) was significantly improved in CCT group as compared
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to all other groups. M-group also showed improvement in cardiac performance but was not significant as
compared to CCT. There was no significant difference in improvement of cardiac function between the B-group
and C-grouﬁ.

With combined cell therapy, sections showed patches of grafted multinucleated myofibers with significant high
number of neo-vessels as compared to the other groups (Neo-vessels/mm?; CCT : 45.5+11.9* ; M : 26.5+8.1; B:
30.7t14.8; C: 7.1%1.4; *P<0.05). Compared to CCT, M and B groups showed almost half the number of
vessels. After 4 weeks, fast-myosin heavy chain expressing myoblasts also expressed slow-myosin heavy chain
showing a phenotype conversion to slow twitch myofibers. Grafted myoblasts showed negative staining for
cardiac specific marker, Troponin T. These myofibers were all grafted parallel, following hosts cellular
organization. Although, a few surviving host cardiomyocytes in the scar area stained positive for MHC slow,
both MHC fast and slow stained negative for skeletal myoblasts in B and C groups.

In the CCT group, significant higher expression of vascular endothelial growth factor and hepatocyte growth
factors were measured by ELISA analysié as compared to the other groups. In vivo bFGF expression level was
lower but detectable in all 3 cell transplantation groups and was not significant between cell therépy groups.
Infarcted hearts without any cell transplantation showed minimal detectable VEGF and bFGF expression

( # # ) : Conclusion:

This combined autologous cell therapy demonstrates to be a compatible potential therapy of clinical relevance.

It provides advantageous supportive angiogenesis and myogenesis for the striving grafts and improves global left

ventricular function.
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