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4.2.1 Foj A5 5 = MVC)

FH A0F) MVCE 72 Aot 67 & 125 F
o MVC #h= 7l o= Wstste] Hits Adsgih 6 5 F
of MVC = 7.947.4%, 12 5 o= 11.745.0% S7Fsk3ich.
0 F2kek 12 Fake] Z38& o7k AbolS B o (p < 0.05)
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Az SAHE MVC #e] A8 FAA] 71275 A&

9L w(% 4) JEA 25 AYs Jux TE 18z}
71€7] ko] 0 Bt} 322 AA A ZHo| vttt AS

oflt

E 4. JiQ1E MVC W3} gz A

S1 S2 S3 S4 S5 S6 S7

Ax  0.6067 —0.0966 0.4348 0.1306 0.4879 0.2940 0.6658

o

0.3081 —0.3165 0.2766 0.2247 0.5379 0.3912 0.4695

o
)
o

¥ 5. AYE MVC W83} JHZ9 A FA4 R* #

S1 S2 S3 S4 S5 S6 S7
F#A  0.2683 0.0396 0.4103 0.0577 0.2683 0.2532 0.6408
F3#Es  0.3482 0.2004 0.1930 0.1224 0.3482 0.4178 0.5285
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® 6. 7MUAE 58 5 T W EF #
(&% 4= @ 30°/sec) (2+9] : Nem)
Iso30 a3z} 1 3 & 2} 2 38 =} 3 v & =} 4
gj?‘: 1 2 3 1 2 3 1 2 3 1 2 3
1 523 482 46.7| 463 40 451| 417 359 30.3| 402 375 357
2[ 538 563 587 469 468 551 569 492 48 444 448 435
3 53 536 547 586 547 458| 366 353 364| 399 387 382
41 484 474 465 526 489 549| 432 352 446 43 384 395
5| 562 56.8 579| 548 546 529 453 487 44| 429 447 446
A2 5 A2 6 g AA 7
4
‘g‘]\_,; 1 2 3 1 2 3 1 2 3
1 48.1 421 453| 478 529 518| 469 414 373
2| 542 458 564| 658 575 668 503 396 40
3 582 548 5921 514 503 526 508 466 455
4] 529 499 518| 528 542 551| 495 482 47
5[ 589 554 57.5| 607 654 599 503 514 53
70U S5 5 T U ET #
(*{?_—% Z}'é}E 600/860) (11;]_,5’)4 : Nm)
Iso60 371 9§} 2 v §17} 3 932} 4
—%2 1 2 3 1 2 3 1 2 3 1 2 3
1 44 476 46.6| 448 411 496| 343 292 264 398 368 348
2 503 499 517 366 454 49( 459 426 45| 393 397 413
3 46 517 543 491 478 60| 419 369 349 321 27 325
41 46.5 486 486| 456 389 486 316 354 402 402 363 376
5[ 53.9 537 54 481 44 478| 418 378 369| 408 399 428
I AA 5 3] 312} 6 v AA 7
%4
;;;1—); 1 2 3 1 2 3 1 2 3
1 48 522 481 541 516 466| 401 426 349
2 472 436 529 647 596 609 609 572 578
3 524 571 59 583 561 526 431 52 483
41 394 423 449| 595 562 548 526 521 509
5( 485 486 475 587 575 56.9| 489 46 476
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E 8 JINE $54 &% T AU B3 &
(@] 2 o
L= Z+ET : 90°/sec) (The] : Nem)
15090 7EA} 1 A 2 A 3 &2} 4
;Li‘jj 1 2 3 1 2 3 1 2 3 1 2 3
1| 387 32 344| 401 382 375| 382 314 304| 298 307 284
2| 462 455 49| 309 321 358| 436 492 579 385 355 364
3| 48 484 482 491 517 578 305 362 372 288 269 29.7
4| 424 433 43| 453 443 445| 335 357 389| 278 34 313
5| 483 485 465| 399 475 473| 385 348 365 408 424 375
¢4 5 ¢4 6 ¢4 7
5o
e I 2 3 1 2 3 1 2 3
1| 448 432 421| 386 479 518| 291 367 384
2| 462 448 471| 468 504 532 55 46 447
3| 539 565 543 498 503 50| 485 496 471
4l 469 508 502| 501 488 557| 551 509 505
5| 501 476 458 509 528 487| 502 399 421
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E 9. dE2Te] Hol 794 5 2F

(49 @ Nem)

05 el ERESIELERIEL ERIEL EPSEL ERIELETIELEY
o A 1

1 51.2 62.4 62.3 52.8 51.6 54.3 59.4

0 2 ol.5 64.4 66.7 65.1 o4 52.5 56.4

3 48.9 64.5 63.3 60.4 55.3 51 59.2

1 03.2 56.3 56.9 49.1 43 47.3 55.3

6 2 49.9 57.5 63.4 48.5 53.7 46.2 55.2

3 20.9 54 62.7 68.1 592.5 41.7 54.1

1 54.1 54.2 96.8 66.2 50.2 47 03.7

125 2 49.2 54.3 08.4 65.8 03.1 49.7 53.1

3 51.8 54.3 54.8 60.2 49.8 47.5 55.4

71




TA7F 32.4426.6%%F ol kAl(p = 0.0305) S 7F5FA T

X 10. SAE g o729 2 FA W
(9] :cm)

9321 JAR2 A3 AR 4 A5 AR 6 HIA 7

o et

(e

3.02 1.90 3.08 3.19 2.63 2.49 3.08
3.94 2.25 3.25 3.59 3.73 3.16 3.17

o
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Abstract (in English)

Changes of muscle strength in biceps brachii

by the involuntary eccentric contraction

Dongyeop Lee
Dept. of Biomedical Engineering

The Graduate School

Yonsei University
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Involuntary muscle strengthening exercise is used for
paralyzed people in rehabilitation program. Since the eccentric
exercise is more effective than the concentric contraction, we
developed an involuntary eccentric contraction system with the
mechanical traction and the neuromuscular electrical
stimulation. Seven healthy subjects participated in 12-week
training and were trained in 30-minute involuntary eccentric
contraction of their biceps brachii muscle twice a week. The
results showed that the maximal voluntary contraction and the
peak torque during isokinetic contraction increased by
11.67+4.99% and 20.3+7.84% ~ 24.3+11.87% in 12-week exercise.
Our results showed that the involuntary eccentric contraction is

useful for muscle strengthening.

Key Words: Eccentric contraction, Neuromuscular electrical
stimulation, Strengthening protocol, biceps brachii
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