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Transplantation of autologous sinoatrial nodal cells in treatment of heart block
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[ABSTRACT] Objective: To develop a novel method for treating complete heart block by transplanting autologous sinoatrial
node(SAN) cells to the right ventricle adjacent to heart apex. Methods: Twelve young pigs were evenly randomized into
transplantation group and control group. The sinoatrial nodes of all pigs were harvested and SAN cells were isolated in vitro.
Pigs in transplantation group were injected with a cell suspension and those in control group were injected with culture medium
into autogeneic right ventricular wall adjacent to heart apex after the temporary myocardial pacing wires were fixed. Two weeks
later, all pigs underwent electrophysiology mapping and transcatheter ablation of His bundle to create a complete heart block
model. The heart rates of pigs in both groups were observed after isoproterenol (ISO) being injected through femoral vein.
Results: The isolated cells had good viability and all the pigs showed complete heart block ECG waveforms after ablation.
Ventricular autonomic rhythms of pigs in transplantation group were faster than those of pigs in control group (P<C0.05). We
proved that the rhythms originated from the injected site by endocardial pace mapping. The ventricular rhythms of
transplantation group changed remarkably after ISO was administrated (P <C0. 05). Conclusion: Autogeneic transplantation of
SAN cells isolated from young pigs into right ventricular wall adjacent to heart apex can increase the ventricular autonomic
rhythm of complete heart block, and this increased rhythm is sensitive to isoproterenol.
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Fig 1 Harvesting of sino-atrial node(SAN) of young pigs

A:Schematic diagram for harvesting SAN; B: Operation method for
harvesting SAN (arrow indicate the harvesting site). SCV: Superior

cava vena; RA:Right atrium;ICV ;Inferior cava vena

1.4 ZEsZmieeis s KBERSAEBA
To45 4 K (NaCl 140 mmol/L, KCI 5.4 mmol/L,
MgCl>1 mmol/L, glucose 10 mmol/L, HEPES 5
mmol/L. pH 7. 4) " 2 ifn &8 e . IF AR B 574 20
ZUHRE R JE B A S 8. 2 U/ml 54k 8 1A 400
U/ml iR EE 18 .10 U/ml WA H & A BF.3.5 U/
ml 3% B 03 0 it 1) T 45 5 ER W TP L 37°C I 4B 29 50 min
(B 10 min RKFT 1 00 . BURLERY T, A KRN
WESEF L. BNATE SRR, B0 057 L,
PATE ML M199 35 77 Wil 1 4 ff %% B2 Ry (2~3) X
107 /1 B 4 M EL T8, DA% 4 B A A

1.5 o BmieEklie B 40 /L BYHE R
WS ERAL R 1 9IRS TR, 3 min J5
FH i 40 A6 TR o3 0 RO AN B AN AT A0 L T R
2 %

1.6 ZEgsmippahBim XWashy g
5-0 ProleneZ ¥ ke 8 & 2 H F L LRFAE RN X £k
Fric ., XA ¥ 0.5 ml E B4 MM EBRE H
il B4 O JUL P 200 3 S 2 L AT T AR BRI 0 Ab
BN 5 mm &b, X B2 F A R AL DL AF B 1 M199
B R 5t . MR 1k i 5 2 2 56 M L i kN B A
ESY R S W WK T el RN e
WA,

1.7 23 WEEHFHEFER HEBH 2
JELJ L S e i R0 M PG P (22 ) IR S . 43 B O 2
A 0 BE K L 28 8F Bl KBS KE 7F n] HR A DU B K Sk
FA % B A0 b A5 R AR . AR 7 I 56 43
il 5 2 A, ST 58 Ak B AL S B A AR AR

1.8 ZEMwAEHIR F YRS 10~ 30
min, 7 2 PR LG A BUOR R E IS, X R 4 )
F 30 min,1 h,2 h B0 R B 3 WOEHE, XF
YRS A X Bk e bric b ) o7 FH R Sk AR R A7 0 P S
FEAR I LA S 2 O 2 75 A T 00 WL A L AT X,
SRR BT S AT 6 SRRSO i ARG A
1.9 #A%i# R EheEaHem  XTE TN
B %5 A% T BHL i 4SR5 A IS A L 48 R DK B SR T
ISO[0. 1 pg/(kg * min) ], WLEE I i 5% P 41 3 ) O
ARG B

1.10 Zitsam R z+s #on, R
SAS 9. 0 Gt 3 #EAT ¢ K5,

2 # R

2.1 S EmMBHETHEINE A miiERE X
T AT 0 B AR A 04 R S04 4 5 T 4 A B AT T 2 2



3L B LA FRSE DS A AN MRS R AT 0 £ S BELE B 0 5 BT 5T

+ 235 -

UL, W GOBE T n) ULSE b 4 A i 32 B R R E
(IEI 2) MR REOE AR B e, A R TR
SR ER BT AT UL AR A0 B LR

JE I A= F M 22 AT LB L, 9 s AR N (E A
71, SRR, TR AR 750 L,

B2 EERRBETUERSELRNE

REFERFHRKBE AR
Fig 2 Isolated long-spindle cells from SAN of
young pigs by inverted microscope ( X 400)
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Fig 3 Ventricular autonomic rhythm in complete heart block model (ECG paper spee

A: ECG from transplant group; B: ECG {rom control group
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