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A Study of the Factors of Synchronization Model on Myocardial Cell Rhythms

Mignon Park

Biological rhythms are very important phenomena to generate, grow a living

thing. However, the origin of rhythms are not disclosed completely until now.

Each myocardial cell has a natural rhythm of itself,

and synchronization is

happened when two cells are come in contact with each other.

In this research, a simple synchronization model has been proposed and stu-

died, refering to the physiological model. The changes of the

synchronization

rhythms in experimental results are compared with that of the model.
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ehd o A 1 77 240 143 32 40
_"%’2431(1 aVmi—bVm?) 2 ‘W”“ +an 2 68 194 65 35 —2.3
AV 3 80 188 118 43 35
Vimi— 1%7 Tdt ® 4 47 762 61 49
d ;;’"L,Eo(l CVms—d Vims) dV’”" 5 77 200 111 38 28
oV 113 dVm1 ® 6 55 94 60 58 14
¢ dt 7 59 111 90 53 59
8 38 100 57 38 31
9 81 167 86 49 5
) 10 45 74 50 60 18
{ VDR osc ) Coupling VDP.- osc. 11 71 136 80 52 14
\ (cenny /| Stote (cell 2) 12 42 68 49 61 28
13 70 200 71 35 1
14 33 73 43 46 25
pS 15 61 8 69 72 33
=+ = 16 38 75 38 50 3
17 30 67 30 44 0
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Fig,1. Synchronization model F719 =4 : 10m sec
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Table 2. Synchronized rhythms with coupling states
E2 R1=0 R1=0.2 R1=0.3 R1=0.4
1 X(T 402 403 376 398 434 436 435 0
X@)T 228 227 221 248 341 199 194 242
2 X(T 402 403 415 398 347 350 341 340
X@T 311 312 297 300 336 338 341 340
3 xX(OT 402 403 377 363 411 412 415 415
X(@)T 403 402 421 415 412 411 415 415
4 XQ¥T 402 403 389 416 428 430 431 430
X@T 497 496 472 467 445 453 430 431
5 xX(MT 402 403 404 416 374 419 366 437
X@T 593 593 596 566 597 631 593 589
6 X(OT 402 403 400 434 423 368 374 398
X@)T 691 690 675 688 748 0 0 0
7 X(DT 402 403 400 381 370 419 355 425
X(@2)T 789 789 812 808 0 0 0 0
8 XMT 402 403 401 374 406 428 406 435
XT 889 888 878 853 0 0 0 0
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Table 3, Synchronized rhythms(simulated results)

w2 g 571 ER 5714 El,
5 #HE HE E (%) (%) E2
311 497 370 62.6 31.7 2,4
228 402 286 56.7 31.5 31
312 402 360 77.6 53.3 32
402 497 450 80.8 50.5 3,4
402 593 460 67.8 30.4 35
497 593 544 83.7 49.0 4,5
497 691 553 71.9 28.9 4,6
593 691 640 85.8 48.0 5,6
593 789 648 75.2 28.1 5,7
691 789 736 87.6 45.9 6,7
691 888 744 77.8 45.9 6,8
798 838 834 89.9 40.0 7.8
268 356 315 75.3 53.4 1.5,2.5
268 479 327 59.7 32.6 1.5,3.5
356 449 404 72.7 51.6 2.5,3.5
356 545 415 65.3 31.2 2.5,4.5
449 545 497 82.4 50.0 3.5,4.5
449 642 507 70.0 30.1 4.5,5.5
545 642 591 84.9 47.4 4.5,6.5
545 740 600 73.6 28.2 4.5,6.5
642 740 688 86.8 46.9 5.5,7.5
740 840 785 88.1 45.0 6.5,7.5
740 939 793 78.8 26.6 6.5,8.5
840 939 883 89.5 43.4 7.5,8.5
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Fig.3. Simulation result (1)
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Fig.5, 2:1 Synchronized rhythms (experimental results)
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Fig. 6. Synchzomzamon propagation (simmulated
results)
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