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Chapitre 0. Structure et activation du muscle
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Chapitre 0. Structure et activation du muscle
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Chapitre 0. Structure et activation du muscle

L’ unité motrice :
« Neurone moteur = motoneurone
* Toutes les fibres innervées par ce motoneurone
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Chapitre 0. Structure et activation du muscle
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Chapitre 1. La contraction musculaire

Acting

L'ATP se fixe & |a Léte de myosine
Tete de myasine basculés non fixée
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Etat 2 : Complexe

myasing -- ADP -- P

téte armée
Myosine non lide & l'actine.

Myosine

Libération de

ranP - Pi

la téte de myosine
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le filament d'actine

Acting Ca 2+
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_ _ _ Longueur normale d'un sarcomére
Chapitre 1. La contraction musculaire —
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Chapitre 2. Les fibres musculaires

i e

g




Chapitre 2. Les fibres musculaires
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Chapitre 2. Les fibres musculaires

CARACTERISTIQUES HISTOLOGIQUES
DES PRINCIPAUX GROUPES DE FIBRES MUSCULAIRES
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Chapitre 2. Les fibres musculaires
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Chapitre 3. Les dommages musculaires

DOMS
(delayed onset of muscle soreness)

Courbatures

Contraintes mécaniques élevées
(ex : la course en descente)



Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

Etude longitudinale

Parameter Pre-training Post-training
HT NT HT +WNT HT NT HT +WNT

Fiber tvpe distnbution (%)

1) I92{62) 40.4 (2.9 399 {2.8) 409 {6.2) 3B.1{39) 2232

FTa J14(58) JL9 (34 JLE (2.5 2R.5 (2.3) Mae (2T 322 200

FTh 27.7(4.7) 251 (3.5) 26.1 (2.7) 251 (41) 235(19) 241 (1.9

FTc 1.7 (0.B) 2.6(1.3) 22 (0.E) 34 (33) 3.8 (20) 4.5 (1.7}
Fiber cross-sactional area (jum”)

5T 3977 (200) 5025 (373) 4622 27T 4530 (225) o4 (329) 5123 (252)**

FTa 3350 (482) 3375 (363) 3369 2T G110 (66T) 3863 (479 SR (375)

FTh 4208 (306) 4159 (237) 4178 (2300 5160 (707) 4018 (253) 4457 (336)

FTc 603 (603) 1061 (709) BES (£R1) 2237 (1325) 745 (745) 1319 (736)
Capillanes in contact per fiber, and capillary density

5T 416 (0.17) 4.45(0.1%) 4.3 (012 5648 (015 611 (0.36) 593 (023)*

FTa 458 (0.28) 436 (017 443 (1) 5.78 (0.32) 5.78 (0.28) 578 (D22)*

FTh 33 (0 16) 33R(0.21) 336 (018 4.3 (032) 418 (0.28) 424 (D.20)**
Density (mm-) 328 (27) 367 (16) 351 (15) 431 (37) 475 (27) 450 (22)=*
Enzyme activities (pmolmin g ' dry muscle)

PFK 158 (13) 139 (7) 147 (T) 152 (22) 134 (17) 141 (13)

s 182 (1.24) 18.2 (1.28) 18.19 (0.88) 251 (0.96) 28.1 (3.13) 2602 (1.95)*=

LDH Bo6 (196) 1009 (134) 965 (108) TBO (193) 765 (101) 771 (92)==
Proportion of LDH isozvmes (%)

H-LDH 182 (3.6) 206 (2.8) 12.7 (2.1) 221 (48) 258 (3.0) 44 2.5"

M-LIH BLE (3.6) 794 (2.8) BO3 (2.1) 779 (48) M2 (30 756 (2.5)*




Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

g
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Group n Percent type I fibers Mean fiber areas Capillary density
m.v.l. m.d. m.v.l. m.d. m.v.l. m.d.
% % (um? x 10%) (um? x 10%) (cap x mm™) (cap x mm™2)
Rowers 12 70.1 + 3.6 74.0 + 3.9 39.7 + 3.1 358+ 2.8 598 + 62 599 + 39
Sedentary 11 40.5 + 3.9° — 33.3 +2.3¢ — 329 + 112 —
!Larsson et al. 1979
2Andersen and Henriksson 1977 (n = 5)
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Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

Etude longitudinale

Parameter Pre-training Post-traming
HT NT HT +NT HT NT HT +NT

Fiber type distnbution (%)

ST 39.2 (6.2) 40.4(2.9) 399 (2.8) 40.9 (6.2) 38.1 (3.9) 39.2 (3.2

FTa 31.4 (5.8) 319 (3.4) 318 (2.9) 8.5 (2.3) .6 (27) 2.2 2.0)

FTh 7.7 (4.7) 75.1(3.5) 6.1 (2.7) 25.1 {4.1) 23.5 (1.9) 4.1 (1.9)

FTec 1.7 (0.8) 2.6 (1.3) 2.2 (00.8) 5.4 (3.3) 3.8 (20) 4.5 (1.7)
Fiber cross-sectional area (pm®)

ST 3977 (201) 5025 (373) 4622 277) 4530 (225) 5494 (329) 5123 (252)**

FTa 5359 (482) 5375 (363) 5369 (277) 6110 (667) 5863 (479) 5958 (375)*

FTh 4208 (506) 4159 (237) 4178 (230) 5160 (707) 4018 (253) 2457 (336)

FTc 603 (603) 1061 (709) 8RS (481) 2237 (1525) 745 (745) 1319 (736)
Capillanes in contact per fiber, and capillary density

ST 4.16 (0.17) 4.45 {0.19) 4.34 (0.14) 5.64 (0.15) 6.11 {0.36) 593 {0.23)**

FTa 4.54 (0.28) 436 (0.17) 4.43 (0.14) 5.78 (0.32) 5.78 (0.28) 5.78 {0.22)**

FTh 3.34 (0.16) 3.38 (0.21) 3.36 (0.14) 434 (0.32) 4.18 (0.28) 424 {0.20)**
Density {mm?) 328 (27) 367 (16) 351 (15) 431 (37 475 27 459 22+
Enzyme activities (pmolmin "¢ dry muscle)

PFE 158 (13) 139 (7) 147 (T 152 (22) 134 (17) 141 (13)

s 182 (1.24) 18.2 (1.28) 18.19 {D.88) 251 (0.96) 28.1 (3.13) 692 (1.95)**

LDH 896 (196) 1009 (134) 965 (108) 780 (193) 765 (101) 771 (92)**
Proportion of LDH isozvmes (%)

H-LDH 18.2 (3.6) 20.6 (2.8) 19.7 (2.1) 721 {(4.8) 25.8 (3.0) 4.4 (2.5)*

M-LDH 818 (3.6) 79.4(2.8) 80.3 (2.1) 779 (4.8) 74.2 (3.0) 75.6 (2.5)*




Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

Group n Percent type I fibers Mean fiber areas Capillary density
m.v.l. m.d. m.v.l. m.d. m.v.l. m.d.
% % (um? x 10?) (um? x 10?) (cap x mm™2) (cap x mm™2)
Rowers 12 70.1 + 3.6 74.0 + 3.9 39.7 d 3.1 358+ 2.8 598 + 62 599 + 39
Sedentary 11 40.5 + 3.9! — 33.3+ 2.3 —_ 329 + 112 —

1L arsson et al. 1979
2Andersen and Henriksson 1977 (n = 5)
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ex: adaptations a I'entrainement en endurance)

(

laire

Chapitre 4. Plasticité muscu



Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

Parameter Pre-training Post-traiming
HT NT HT +MWT HT NT HT +™T

Fiber type distnbution (%)

5T 392 (6.2) 404 (29 399 (2.8) 409 (6.2) 3.1 (3m »232

FTa 3l4(5.8) JIL9 (34 JILE (29 28.5 (2.3) Ho(2T) 2220

FTh 27.7(4.7) 251 (3.5 26.1 (2.7) 251 (4.1) 235(1%) 241 (1.9

FTc 1.7 (0.8) 26(1.3) 22 (0.8) 34 (33) IB (20 45(1.T)
Fiber cross-sectional area (pm~)

5T 3977 (201) 3025 (373) 4622 2T 4530 (225) MO4(320) 5123 (252)==

FTa 5359 (482) 5375 (363) 3369 (277 G110 (66T) 3863 (479 5058 (375)*

FTh 4208 (306) 4159 (237) 4178 (230) 3160 (70T 4018 (255) L4457 (336)

FTc 603 (603) 1061 (709) BES (£481) 2237 (1525) 745 (745) 1319 (736)
Capillaries in contact per fiber, and capillary density

ST 4.16 (0.17) £445(0.19) 430014 5.64 (0.13) 611 (0.36) 593 {0.23)*"

FTa 4.5 (0.28) 436 (0.17) £43(0.14) 5.78 (0.32) 5.78 (0.28) 5.78 {0.22)**

FTh 3iM 0 16) 338 (021) 336 (0.14) 4.3 (0.32) 418 (0.28) 424 {0.20)**
Drensity {'mm:} 328 (27) 367 (16) 351 (15) 431 (37) 475 (27) 459 (22)=
Enzyme activities (pmolmin g ' dry muscle)

PFK 158 (13) 139 (7) 147 (T 152 (22) 134 (17) 141(13)

s 182 (1.24) 18.2 (1.28) 18.19 (0.88) 251 (0.96) 28.1 (3.13) 2692 (1.95**

LDH B96 (196) 1009 (134) 965 (108) T80 (193) 765 (101) 771 (92)*=
Proportion of LDH isozvmes (%)

H-LDH 182 (3.6) 206 (2.8) 19.7 (2.1) 221 (4.8) 258 (3.0) 4.4 (2.5

M-LDH BLE (3.6) 794 (2.8) B0 (2.1) 7749 (4.8) 42 (30 756 (2.5)*




Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

Parameter Pre-training Post-training
HT NT HT+NT HT NT HT+NT
Fiber tvpe distnbution (%)
sT 192(6.2) 40.4 (2.9 399 (2.8) 40.9 (6.2) 38139 M232)
FTa 31.4(58) L9349 JLE (2.9) 28.5 (13) .6 (27) 22 @2.0)
FTh 27.744.7) 25.1(3.5) 26.1 (2.7) 251 (41) 23.5(19) 4119

Density ( 328 (27) 367 (16) 351 (15) 431 (37) 415 27) 459 (220

Enzvme activilies {J.mmlmi:l:" -g" dry muscle)
FFK 158 (13) 13 (7) 147 (7) 152 (22) 134 (17) 141 (13)
Cs 18.2 (1.24) 18.2 (1.28) 1819 {0.88) 251 (0.96) 28.1 (3.13) 26.92 (1.95)**
LDH B9 (196) 1009 (134) 965 (108) TBO (193) 765 (101) T (92)=*
Proportion of LDH isczymes (%)
H-LDH 182 (3.6) 20.6 (2.8) 197 (2.1} 221 (48) 258 (3.0) 4.4 (2.5
M-LDH BLE (3.6) 79.4 (2.8) BO3 (2.1) 779 (48) 4.2 (30) 75.6 (2.5)*




Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

Group n Percent type I fibers Mean fiber areas Capillary density
m.v.l. m.d. m.v.l m.d. m.v.l. m.d.
% % (um? x 10%) (um? x 10?) (cap x mm™2) (cap x mm™?)
Rowers 12 70.1 + 3.6 74.0 + 3.9 39.7 + 3.1 358+ 2.8 598 + 62 599 + 39
Sedentary 11 40.5 + 3.9! — 33.3+2.3! — 329 + 112 —

Larsson et al. 1979
2Andersen and Henriksson 1977 (n = 5)
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\ Distance de diffusion

_ / Echanges thermiques



Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

/ Contenu en myoglobine +75 a 80%

/ Apports d’O, a la mitochondrie

i G 2 DEFMNH 3. Mitochondrial 4. DFNH
« Lamoup dehydrogenase protein debydrogenase
i pinoles fmvine /g mascle g/ muscle umolesmin/mg profein
Sedentary..... 5.6 £ 0.6 2,97 £ 0.20 1.96 £ 0.30
Exercising. ...| 11.8 &£ 1.5 | 4.67 = 0.30° | 2.54 £+ 0.26



//commons.wikimedia.org/wiki/File:Myoglobin.png?uselang=fr

Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)

Parameler Pre-training Posi-trammng
HT NT HT+NT HT MNT HT +NT

Fiber tvpe distnbution {%:)

ST 39.2 (6.2) 40.4 (2.9 300 (2.8) 409 (6.2) 3B.1 (39 k. I

FTa 31.4(58) L0344 ILE (2.9 285 (23) Moi2T) 2220

FTh 27.704.7) 25.1{3.5) 26.1 (2.T) 251 {4.1) 519 241 (1.9)

FTc 1.7 (0.B) 26(1.%) 22 (0.8) 54033 3B (20) 451
Fiber cross-sectional area (pm®)

ST 3977 (2010) 5025 (373) 4622 277 4530 (225) 394 (329) 5123 (252)=*

FTa 5350 (482) 5375 (363) 5369 (277 6110 (66T) 3863 (479) 5058 (375)*

FTh 4208 (506) 4159 (237) 4178 (230) 5160 (707) 4018 (253) 4457 (336)

FTc 603 (603) 1061 (709) BES (4B 1) 2237 (1525) 745 (745) 1319 (736)
Capillanes in contact per fiber, and capillary density

ST 416 (0.17) 4.45(0.19) 4.3 (0.14) 56400.15) 611 {0.36) 503 {023y

FTa 4.5 (0.28) 436 (0.17) 4.43(0.14) 578 (0.32) 5.78 (0.28) 578 (0.22)="

FTh 3300 16) 33B(0.21) 3136 00.14) 43 (032 418 {0.28) 424 {0207
Density (mm-) 328 (2T) 367 (16) 351 (15) 431 (3T 47527 450 (22)=
Enzvime activities {pmolmin 11.1 ! dry muscle)

PFK 158 (13} 129 (7) 147 (T) 152 (22} 124 (17) 141 (13)

s 1B2 {1.24) 1B.2 {1.28) 1B.19 {0.BR) 251 (0.96) 281 {313 2692 (1 .95y

LDH Bo& (196) 1009 (134) 065 (108) TR0 (193) Tas (101) TT1 (D2
Proportion of LDH isoevimes (%)

H-LDH 1B.2 (3.6) 2006 (2.8) 197 (2.1) 221 (4.8) 258 (3.0) 24 4 (2.5)*=

M-LDH BLE (3.6) 79.4 (2.8) B0 (2.1) 770 (48) T4.2 (3.0) T5.6 (2.5)*

Fibre type distribution (%) Enrymes activities (pmol min~' g~' dry muscle)
5T FTa FTh FTc PFE M-LDH C5 PFE/CS
Predranimmg 404+29 319434 2514335 26+133 13947 10094134 BI54+125 182413 71 B.O5+0.86
Post-training 38.1439 346427 235419 384202 134417 76541017 5864927 2814317 77 50540697




Chapitre 4. Plasticité musculaire (ex: adaptations a I'entrainement en endurance)
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