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Autotransplantation of genetically-altered mesenchymal stem cells in treatment of complete heart block in
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[Abstract] Objective To transplant the autologous mesenchymal stem cells(MSCs) carrying human hyperpolarization
activated cyclic nucleotide gated channel 2 (hHCN2) gene into the His-bundle in porcine model of complete heart block (CHB) ,
so as to assess the possibility of establishing autologous biological pacing. Methods We constructed the recombinant adenovirus
containing hHCN2 gene to transfect the porcine MSCs. After autotransplantation into the His-bundle in CHB model, the
genetically-altered MSCs were tested for their ability to provide a stable and catecholamine-responsive heart rhythm.
Histological and immunofluorescence analyses were also performed for the myocardium of the injection site.
Results Recombinant adenovirus pAd. hHCN2 was successfully constructed. Porcine MSCs were transfected by the
adenovirus. After autotransplantation, transgenic MSCs significantly enhanced the heart rates in porcine CHB model compared
with the control group (P <C0. 01), and the cardiac rhythms in the transgenic MSC group were catecholamine responsive.
Tissues obtained from the transplanted heart sites showed that the MSCs survived in the myocardium and overexpressed hHCN2
protein. Conclusion Transplantation of autologous genetically-altered MSCs into the His-bundle in porcine CHB model can
serve as a short-term catecholamine-responsive biological pacemaker.
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Fig 1 Electrocardiograms(ECGs) before and
after cell transplantation in two groups
A and B: ECG of the experimental group; C and D: ECG of the con-

trol group
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Fig 2 Mean escape rates at three

different time points in two groups

2.4 JUZRB R OB M BRSNS IR R AT,
S A S ¥ Rl (55, 8 4+ 1. 3) K /min 2 7 F
(90.6+0. 9) K /min, 2 5 B A G it % 2 L (P <
0.01), Hob ML M TR L, OF6 62. 4 % R & 1
AP RS Pl B LA R G A A 2 R s L 7E 3 sk Bh
YRR TERFEMRNE K0, 12~0. 15
pg/ (kg « min) ], B K Az % MO S sl 5

2.5 WRFRPEREFHRST A EHIBA L
WUREAS H-E 4% @00 Fr ¥50] DL i 43 A 1) MSCs, 52

6 2O LUK VR D) e 8 B e Dt e (IR A S BE POt
P R WL AT UL EICLE S0 Al B 21 5 (P 3)

3 ZRACNEMNBHAAZRERRARET

Fig 3 Histological and immunofluorecent sections of

myocardium from injected sites in transgenic MSC group
A Clusters(arrows) of MSCs labeled with H-E; B: Red {luorescence
(arrows) from the MSCs overexpressing hHCN2. MSC. Mesenchy-

mal stem cell. Original magnification: X400
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