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‰¬˘Ú ∆˝√√ÀÂ√ Ê√œø¬ıÓ¬ õ∂±Ìœø¬ı˘±fl¡1 ¤È¬± Î¬◊À~‡À˚±·… ∆¬ıø˙©Üº õ∂±Ìœ ’±1n∏ Î¬◊øæ√√

¸fl¡À˘±ø¬ı˘±Àfl¡˝◊√√ ·øÓ¬1 ø¬ıøˆ¬iß 1+¬Û õ∂√˙«Ú fl¡À1º ̧ ‘√˙ ¤fl¡Àfl¡±¯∏œ Ê√œª1 Œ˚ÀÚ ¤ø˜¬ı±1,

õ∂È¬íõ≠±Ê√˜1 õ∂¬ı±˝√√Ú ø‰¬ø˙˚˛± ·øÓ¬1 ¤È¬± ¸±Ò±1Ì õ∂fl¡±1º ø‰¬ø˘˚˛±[cilia], ŒÙv¬ÀÊ√˘±

[flagella], ¶Û «̇fl¡ [tentacle] ’±ø√1 ·øÓ¬ ø¬ıøˆ¬iß Ê√œª˝◊√√ õ∂√˙«Ú fl¡À1º ˜±Ú≈˝√√1 ˆ¬ø1,

˝√√Ú≈, ‰¬fl≈¡1¬ÛÓ¬±, øÊ√ˆ¬± ’±ø√ ̧ =±˘Ú fl¡ø1¬ı ¬Û±À1º øfl¡Â≈√˜±Ú ·øÓ¬ ¬ı± ̧ =±˘Ú ¶ö±Ú ¬Ûø1¬ıÓ«¬Ú

fl¡1± ˛̊º ¤ÀÚfl≈¡ª± ‹ø26√fl¡ ·øÓ¬fl¡ ‰¬˘Ú [locomotion] Œ¬ı±À˘º Œ‡±Ê√fl¡Ï¬ˇ±, Œ√Ã1±, ¬ıÀ·±¬ı±,

Î¬◊1Ì, ¸±“ÀÓ¬±1± ’±ø√ ‹ø26√fl¡ ·øÓ¬1 ø¬ıøˆ¬iß 1+¬Ûº ø¬ıøˆ¬iß Ò1Ì1 ·øÓ¬1 fl¡±1ÀÌ ‰¬˘Ú±—·1

¬Û±Ô«fl¡… Ôfl¡±1 õ∂À˚˛±Ê√Ú Ú˝√√˚˛º Î¬◊√±˝√√1Ì ¶§1+À¬Û, Œ¬Û1±À˜ø‰¬˚˛±˜±1 ø‰¬ø˘˚˛± ¬ı± Œ1±˜Àfl¡

Œfl¡±¯∏ ¢∂±¸Ìœ1 ̃ ±ÀÊ√À1 ‡±√…1 ·øÓ¬Ó¬ ̧ ˝√√±˚˛ fl¡1±1 ̆ ·ÀÓ¬ ‰¬˘ÚÀÓ¬± ̧ ˝√√±˚˛ fl¡À1º ̋ √√±˝◊√√E±˝◊√√

¶Û˙«fl¡1 ¸˝√√±˚˛Ó¬ ‡±√… ¸—¢∂˝√√ fl¡À1 ’±1n∏ ‰¬˘Ú1 ¬ı±À¬ı› Œ¸˝◊√√ø¬ı˘±fl¡Àfl¡ ¬ı…¬ı˝√√±1 fl¡À1º

’±ø˜ ‰¬˘Ú ’±1n∏ Œ√˝√√ˆ¬eœ ¬Ûø1¬ıÓ«¬Ú1 ¬ı±À¬ı ˆ¬ø1 ¬ı…ª˝√√±1 fl¡À1±º ›¬ÛÀ1±∏Mê√ ’±À˘±‰¬Ú±1

¬Û1± ¤˝◊√√ÀÈ¬± ¶Û©Ü Œ˚ ‰¬˘Ú ’±1n∏ ·øÓ¬ ¬Û‘Ôfl¡ˆ¬±À¬ı ’±À˘±‰¬Ú± fl¡ø1¬ı ŒÚ±ª±ø1º ≈√À˚˛±È¬±1

˜±Ê√1 ¸•Ûfl«¡ ¤ÀÚ Ò1ÀÌ õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1 Œ˚ ‰¬˘ÀÚ˝◊√√ ·øÓ¬ øfl¡c, ¸fl¡À˘± ·øÓ¬À˚˛˝◊√√

‰¬˘Ú Ú˝√√˚˛º

ø¬ıøˆ¬iß õ∂±Ìœ1 ‰¬˘Ú1 Ò1Ì ¬Ûø1À¬ı˙ ’±1n∏ õ∂À˚˛±Ê√Ú ’Ú≈¸ø1 ¸˘øÚ ˝√√˚˛º ’¬ıÀ˙…

‰¬˘Ú ̋ √√ ˛̊ ‡±√…, ¬ı±¸¶ö±Ú, ̧ ˝√√À˚±·œ, õ∂Ê√ÚÚ1 Î¬◊¬Û ≈̊Mê√ ¶ö±Ú, Î¬◊M√√˜ Ê√˘¬ı± ˛̊≈ ’±ø√1 ̧ g±ÚÓ¬

ÚÓ≈¬¬ı± ˙Sn∏ ¬ı± ¬Û1ˆ¬é¬œ õ∂±Ìœ1 ¬Û1± ¬Û˘±˚˛Ú1 Ó¬±ø·√±Ó¬º

’Ò…±˚˛ - 20
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LOCOMOTION AND MOVEMENT
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20.1  ·øÓ¬1 õ∂fl¡±1 [TYPES OF MOVEMENT]

˜±Ú¬ı Œ√˝√√1 Œfl¡±¯∏ø¬ı˘±Àfl¡ øÓ¬øÚ Ò1Ì1 ·øÓ¬, Œ˚ÀÚ ¤ø˜¬ıœ˚˛ ·øÓ¬ [Amoeboid

movement], Œ1±˜fl¡ ·øÓ¬ [Ciliary movement] ’±1n∏ Œ¬Û˙œ ˛̊ ·øÓ¬ [Muscular

movement] õ∂√̇ «Ú fl¡À1º
’±˜±1 Œ√˝√√√Ó¬ Ôfl¡± øfl¡Â≈√˜±Ú ø¬ıÀ˙¯∏ Œfl¡±À¯∏ Œ˚ÀÚ ˜˝√√±Àˆ¬±é¬œ [macrophages]

’±1n∏ ŒÓ¬Ê√1 Œù´Ó¬1Mê√ fl¡øÌfl¡± [leucocytes] ̋ ◊√√ ¤ø˜¬ıœ ˛̊ ·øÓ¬ õ∂√̇ «Ú fl¡À1º ̋ ◊√√ õ∂È¬íõ≠±Ê√̃ 1
õ∂¬ı±˝√√1 ¡Z±1± ·øˆ«¬Ó¬ fl≈¡È¬¬Û√1 Ê√ø1˚˛ÀÓ¬ [Œ˚ÀÚ ¤ø˜¬ı±Ó¬] ˝√√˚˛º é≈¬^ ˜”øSfl¡±1
[microfilaments] √À1 Œfl¡±¯∏ fl¡—fl¡±˘1 Î¬◊¬Û±√±ÀÚ› ¤ø˜¬ıœ˚˛ ·øÓ¬Ó¬ ’—˙ ¢∂˝√√Ì fl¡À1º

¸±Ò±1ÌÀÓ¬ ø˚À¬ı±1¡ ’±ˆ¬…ôL1œÌ Ú˘œ ˛̊ ’—·Ó¬ Œ1±˜ ≈̊Mê√ ’±26√±√fl¡œ ˛̊ fl¡˘± Ô±Àfl¡
Œ¸˝◊√√À¬ı±1Ó¬ Œ1±˜fl¡ ·øÓ¬ Œ√‡± ˚±˚˛º ù´±¸Ú˘1 Œ1±˜ Œ¬ı±11 ·øÓ¬À˚˛ ù´±¸-õ∂ù´±¸1 ¸˜˚˛Ó¬
¬ı±˚˛≈Ó¬ Ôfl¡± Ò≈ø˘-¬ı±ø˘ ’±ø√ ’±Ó“¬1 fl¡1±Ó¬ ¸˝√√±˚˛ fl¡À1º ˜ø˝√√˘±1 Œ√˝√√1 õ∂Ê√ÚÚ Ú˘œ1
øˆ¬•§±Ú≈1 ‰¬˘ÚÀÓ¬± Œ1±˜fl¡ ·øÓ¬À˚˛ ¸˝√√±˚˛ fl¡À1º

˝√√Ú≈, øÊ√ˆ¬± ’±ø√1 ·øÓ¬1 Œé¬SÓ¬ Œ¬Û˙œ˚˛ ·øÓ¬1 õ∂À˚˛±Ê√Ú ˝√√˚˛º Œ¬Û˙œ1
¸—Àfl¡±‰¬Ú˙œ˘ é¬˜Ó¬± ˜±Ú≈˝√√ ’±1n∏ Œ¬ıøÂ√1 ˆ¬±· ¬ıUÀfl¡±¯∏œ Ê√œª˝◊√√ ‰¬˘Ú ’±1n∏ ’±Ú ·øÓ¬1
Œé¬SÓ¬ Î¬◊ø‰¬Ó¬ ˆ¬±Àª ¬ı…¬ı˝√√±1 fl¡À1º ‰¬˘Ú1 Œé¬SÓ¬ Œ¬Û˙œ, fl¡—fl¡±˘ ’±1n∏ ¶ß±˚≈Ó¬LaÓ¬ ¤fl¡
˙‰«¬fl¡ ¸˜i§˚˛ øSê˚˛±1 õ∂À˚˛±Ê√Ú ˝√√˚˛º ¤˝◊√√ ’Ò…±˚˛Ó¬ ŒÓ¬±˜±À˘±Àfl¡ Œ¬Û˙œ1 õ∂fl¡±1, ˝◊√√˚˛±1
·Í¬Ú, ¸—Àfl¡±‰¬Ú õ∂Ì±˘œ ’±1n∏ fl¡—fl¡±˘ ¸•Ûfl«¡œ˚˛ õ∂À˚˛±Ê√Úœ˚˛ ø¬ı¯∏˚˛ øfl¡Â≈√˜±Ú ø˙øfl¡¬ı±º

20.2 Œ¬Û˙œ [MUSCLE]

Œ¬Û˙œ ∆˝√√ÀÂ√ ˜Ò…ô¶11 [mesoderm] ¬Û1± Î¬◊»¬ÛøM√√ Œ˝√√±ª± ¤ø¬ıÒ ø¬ıÀ˙¯∏ fl¡˘±º ˜±Ú≈˝√√1
Œ√̋ √√1 õ∂± ˛̊ 40-50 ̇ Ó¬±—˙ ›Ê√ÀÚ ◊̋√√ Œ¬Û˙œ1 ’¬ı√±Úº ¤ ◊̋√√À¬ı±11 Î¬◊ÀM√√Ê√Ú± [cxcitability],
¸—Àfl¡±‰¬ÚÓ¬± [contractility], õ∂̧ ±1ÌÓ¬± [cxtensibility], ’±1n∏ ø¶öøÓ¬¶ö±¬Ûfl¡Ó¬± [clasticity]
’±ø ø¬ıÀ˙ ∏̄√ &Ì ’±ÀÂ√º ’¬ı¶ö±Ú, ·Í¬Ú, fl¡± «̊… ’±1n∏ õ∂¸±1Ì1 Ò «̃ ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1
Œ¬Û˙œÀ¬ı±1fl¡ ø¬ıøˆ¬iß Œ|ÌœÓ¬ ˆ¬·±¬ı ¬Û±ø1 ’¬ı¶ö±Ú1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1 øÓ¬øÚ Ò1Ì1
Œ¬Û˙œ ø‰¬Ú±Mê√ fl¡ø1¬ı ¬Û±ø1– [1] fl¡—fl¡±˘ [skeletal] ̧ •§gœ ˛̊, [2] ’ôL1±—·œ ˛̊ [visceral],
’±1n∏ [3] ˝√√+√À¬Û˙œ [casrdiac]º

fl¡—fl¡±˘ ¸•§gœ˚˛ Œ¬Û˙œÀ¬ı±1 Œ√˝ √ √1 fl¡—fl¡±˘ Ó¬L a1 Î¬ ◊ ¬Û√±Ú1 ˘·Ó¬
›Ó¬–Œõ∂±Ó¬–ˆ¬±À¬ı Ê√øÎ¬ˇÓ¬º ’Ì≈¬ıœé¬Ì ˚LaÓ¬∏ ø¸˝√√“Ó¬fl¡ ∆1ø‡fl¡ 1+À¬Û Œ√‡±˚±˚˛ ¬ı≈ø˘
¤˝◊√√À¬ı±1fl¡ ∆1ø‡fl¡ Œ¬Û˙œ [striated muscle] Œ¬ı±˘± ˝√√˚˛º ø˚À˝√√Ó≈¬ ø¸˝√√Ó¬1 fl¡±˚«… õ∂Ì±˘œ
¶ß± ≈̊Ó¬La1 ‹ø26√fl¡ˆ¬±À¬ı ¬Ûø1‰¬±ø˘Ó¬ ̋ √√̊ ˛ Œ¸À ˛̊À √̋√ ¤ ◊̋√√ Œ¬Û˙œÀ¬ı±1fl¡ ‹ø26√fl¡ Œ¬Û˙œ›√√ Œ¬ı±À˘º
¤˝◊√√À¬ı±1 õ∂Ò±ÚÓ¬ ‰¬˘Ú øSê˚˛± ’±1n∏ Œ√˝√√ˆ¬—·œ1  ¬Ûø1¬ıM«√√Ú1 ˘·Ó¬ Ê√øÎ¬ˇÓ¬º

’ôL1±—·œ ˛̊ Œ¬Û˙œÀ¬ı±1 Œ√̋ √√Ó¬ ’±ˆ¬…ôL1Ó¬ Ôfl¡± Ú˘œ¸ ”̃̋ √√ Œ˚ÀÚ– ‡±√…Ú˘œ, õ∂Ê√ÚÚ
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Fascicle
(muscle bundle)

e
(muscle cell)

colemma

Blood capillary

Ú˘œ ’±ø√1 ’ôLÀ¬ı1Ó¬ Œ¬Û±ª± ̊ ±˚˛º ø¸˝√√ÀÓ¬ Œfl¡±ÀÚ± Œ1‡±—fl¡Ú õ∂fl¡±˙ Úfl¡À1 ’±1n∏ Œ√‡±Ó¬
ø˜ø˝√√º Œ¸À˚˛À˝√√ ø¸˝“√√Ó¬fl¡ ˜¸‘Ì Œ¬Û˙œ [smooth muscles] ¬ı± ’À1ø‡Ó¬ Œ¬Û˙œ [non

striated muscles] Œ¬ı±˘± ̋ √√ ˛̊º ¤ ◊̋√√À¬ı±11 fl¡±˜À¬ı±1 ¶ß± ˛̊≈Ó¬La̋ ◊√√ ‹ø26√fl¡ˆ¬±À¬ı øÚ ˛̊LaÌ fl¡ø1¬ı
ŒÚ±ª±À1 ¬ı±À¬ı ¤ ◊̋√√À¬ı±1fl¡ ’ÕÚø26√fl¡ Œ¬Û˙œ [involuntary muscles] 1+À¬Û Ê√Ú± ̊ ± ˛̊º ¤ ◊̋√√
Œ¬Û˙œÀ¬ı±À1 ‡±√…Ú˘œÀ1 ‡±√… ¬Ûø1¬ı˝√√Ú√√ ’±1n∏ Ê√ÚÚ Ú˘œÀÓ¬ Ê√ÚÚÀfl¡±¯1∏ ¬Ûø1¬ı˝√√Ú1
Œé¬SÓ¬ ¸˝√√±˚˛ fl¡À1º

˝√√+ƒ√À¬Û˙œ Œ˚ ˝√√+ƒ√ø¬ÛGÓ¬ Ô±Àfl¡ Ó¬±fl¡ ˝◊√√˚˛±1 Ú±˜ÀÈ¬±1 ¬Û1±˝◊√√ ¬ı≈Ê√± ˚±˚˛º ¬ıUÀÓ¬±
˝√√+ƒ√À¬Û˙œ1 ˙±‡±1 ’±fl¡±1Ó¬ ¸—‚¬ıX ∆˝√√ ˝√√+ƒ√À¬Û˙œ ·Í¬Ú fl¡À1º Œ√‡±Ó¬ ¤˝◊√√À¬ı±1 Œ1ø‡Ó¬
ø˚À˝√√Ó≈¬ ¶ß±˚≈Ó¬La˝◊√√ ¤˝◊√√ Œ¬Û˙œÀ¬ı±11 fl¡±˚«… øÚ˚˛LaÌ fl¡ø1¬ı ŒÚ±ª±À1, Œ¸À˚˛À˝√√ ¤˝◊√√ Œ¬Û˙œÀ¬ı±1
’ÕÚø26√fl¡º

Œ¬Û˙œ ¸—Àfl¡±‰¬Ú1 õ∂øSê˚˛± ’±1n∏ ¤˝◊√√À¬ı±11 ·Í¬Ú øÍ¬fl¡˜ÀÓ¬ ’Ú≈Ò±¬ıÚ fl¡ø1¬ıÕ˘
’±ø˜ ¤fl¡ fl¡—fl¡±˘ Œ¬Û˙œ ¬Û1œé¬± fl¡À1±˝√√fl¡º ’±˜±1 Œ√˝√√1 õ∂øÓ¬ÀÈ¬± ¸—·øÍ¬Ó¬ fl¡—fl¡±˘
Œ¬Û˙œÀ˚˛˝◊√√ øfl¡Â≈√˜±Ú Œ¬Û˙œ&26√ [muscle bundles] ¬ı± ŒÙ¬øù´fl¡˘ [fascicles] 1 ¡Z±1±
·øÍ¬Ó¬ ’±1n∏ ¤˝◊√√À¬ı±1 ¤Àfl¡˘À· ŒÙ¬øù´˚˛± [fascia] Ú±˜1 ¤ø¬ıÒ ¸±Ò±1Ì fl¡í˘±ÀÊ√Ú1
¸—À˚±·œ fl¡˘±1 Ó¬1À¬Û√√ ¬ı±øg 1±À‡º õ∂øÓ¬ÀÈ¬± Œ¬Û˙œ&26√ÀÓ¬˝◊√√ ’¸—‡… Œ¬Û˙œÓ¬c Ô±Àfl¡
[ø‰¬S 20.1]º õ∂øÓ¬ÀÈ¬± Œ¬Û˙œÓ¬cÀ1˝◊√√ ¬ı±ø˝√√11Ù¬±À˘ õ≠±Ê√˜± ’±¬ı1Ìœ Ô±Àfl¡ ’±1n∏ ¤˝◊√√‡Úfl¡

ø‰¬S 20.1  ¤È¬± Œ¬Û˙œ1 Œ¬Û˙œ&26√ ’±1n∏ Œ¬Û˙œÓ¬c [ŒÂ√√1 ø‰¬Sœ ˛̊ ‘√˙…]

ŒÙ¬øù´fl¡˘

[Œ¬Û˙œ &26√]

Œ¬Û˙œ Ó¬c
[Œ¬Û˙œ Œfl¡±¯∏√]

Â√±1fl¡íÀ˘˜±

1Mê√ ∆fl¡ø˙fl¡±
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Â√±1fl¡íÀ˘˜± [sarcolemma] Œ¬ı±À˘º ˝◊√  Â√±1fl¡íõ≠±Ê√˜ [sarcoplasm]fl¡ ’±¬ıø1 Ô±Àfl¡º
ø˚À˝√√Ó≈¬ Â√±1fl¡íõ≠±Ê√˜Ó¬ ’¸—‡… Œfl¡±¯∏Àfl¡f Œ¬Û±ª± ˚±˚˛ Œ¸À˚˛À˝√√ Œ¬Û˙œÓ¬LaÀ¬ı±1 ¬ıUÀfl¡±¯œ∏
[syncitium]º Œ¬Û˙œÓ¬cÓ¬ Ôfl¡± ’ôL–õ∂1¸œ˚˛ Ê√±ø˘fl¡± [endplasimic reticulum] ¬ı±
Â√±1fl¡íõ≠±Ê√ø˜fl¡ Œ1øÈ¬fl≈¡˘±˜ [sarcoplasmic reticulum] Œfl¡˘øÂ√˚˛±˜ ’±˚˛Ú1 ˆ“¬Î¬ˇ±˘º
Œ¬Û˙œÓ¬cÀ¬ı±11 ¤fl¡ ‰¬ø1øSfl¡ ∆¬ıø˙©Ü… ˝√√í˘ ‰¬±1fl¡íõ≠±Ê√˜Ó¬ ¸˜±ôL1±˘ˆ¬±À¬ı Ôfl¡± ’¸—‡…
Ó¬c Ô±Àfl¡º ¤ ◊̋√√À¬ı±1fl¡ ̃ ± ˛̊íøÙ¬˘±À˜∞I◊ [myofilaments] ¬ı± ̃ ± ˛̊íÙ¬± ◊̋√√ø¬ıË̆  [myofibril]
Œ¬ı±À˘º ¬õ∂øÓ¬ÀÈ¬± ˜±˚˛íÙ¬±˝◊ø¬ıË˘ÀÓ¬˝◊√√ ¸˘Ú±¸˘øÚÕfl¡ ·±Ï¬ˇ ’±1n∏ ¬Û±Ó¬˘ øfl¡Â≈√˜±Ú ¬ÛøÈ¬
[band] Ô±Àfl¡º ¸ø¬ıÀ˙¯∏ ’Ò…˚˛Ú1 ¬Û1± ¤˝◊√√ fl¡Ô± ·˜ Œ¬Û±ª± ∆·ÀÂ√ Œ˚ ˜±˚˛íÙ¬±˝◊√√ø¬ıË˘
Œ¬ı±11 ∆1ø‡fl¡ 1+¬Û ≈√̋ ◊√√ Ò1Ì1 &1n∏Q¬Û”Ì« õ∂íøÈ¬Ú ¤flƒ¡øÈ¬Ú [Actin] ’±1n∏ ̃ ±˚̨íøÂ√Ú [myosin]1
¸7¡¡¡± ¬ı± ø¬ıÓ¬1Ì1 ¬ı±À¬ı ˝√√˚˛º ¬Û±Ó¬˘ ¬ÛøÈ¬À¬ı±1Ó¬ ¤flƒ¡øÈ¬Ú Ô±Àfl¡ ¬ı±À¬ı ¤˝◊√√À¬ı±1fl¡ ¸˜&Ìœ
¬ÛøÈ¬ [isotropic band] ¬ı± ’± ◊̋√√-Œ¬ıG [I-band] Œ¬ı±À˘º ’±Ú˝√√±ÀÓ¬ ˜±˚˛íøÂ√Ú ˚≈Mê√ ·±Ï¬ˇ

ø‰¬S 20.2    [a] Œ¬Û˙œÓ¬c1 ·Í¬Ú [Â√±¬ıfl¡íø˜˚˛±1 Œ√‡≈›ª± ∆˝√√ÀÂ√]
[b]  ¤øÈ¬ Â√±1fl¡íø˜˚˛±1 [ø‰¬Sœ˚˛ õ∂√˙«Ú]

[b]
Â√±¬ıfl¡íø˜˚˛±1

[a]



Ê√œª ø¬ı:±Ú360

¬ÛøÈ¬À¬ı±1fl¡ A-Œ¬ıG [A-band] ¬ı± ø¬ı¸˜&Ìœ ¬ÛøÈ¬ [anisotropic band] Œ¬ı±À˘º
¤˝◊√ √≈ √À˚˛±ø¬ıÒ õ∂øÈ¬ÀÚ˝◊√ √ √G1 √À1 ·Í¬Ú1, ¬Û1¶ÛÀ1 ¸˜±ôL1±˘Õfl¡ Ô±Àfl¡ ’±1n∏
˜±À˚˛±Ù¬±˝◊√ √ø¬ıË˘À¬ı±11 ’Ú≈Õ√‚«… ’é¬1 ¸˜±ôL1±˘ ˆ¬±À¬ı Ôfl¡± Œ√‡± ˚±˚˛º ¤fl¡øÈ¬Ú
¸”øSfl¡±À¬ı±1 ˜±˚˛øÂ√Ú ¸”øSfl¡±1 Ó≈¬˘Ú±Ó¬ ¬Û±Ó¬˘ [thin] Œ¸˝◊√√¬ı±À¬ı ¤˝◊√√ ¸”øSfl¡±À¬ı±1fl¡
¸±Ò±1Ìˆ¬±Àª¬ ¸≈Ñ ¬Û±Ó¬˘ ¸”øSfl¡± [thin filaments] ’±1n∏ ¶ö”̆  ¬ı± Î¬±Í¬ ”̧øSfl¡± [thick

filaments]Œ¬ı±À˘º õ∂øÓ¬ÀÈ¬± I√√-Œ¬ıG1√√ ˜Ò…¶ö˘Ó¬ Z-˘±˝◊√√Ú [Z-line] Ú±˜1 ø¶öøÓ¬¶ö±¬Ûfl¡
’—˙ Ô±Àfl¡ ø˚ÀÈ¬±À1 I-Œ¬ıGÀÈ¬±fl¡ ”˝◊√√ ˆ¬¬±·Ó¬ ˆ¬±· fl¡À1º ¬Û±Ó¬˘ ”̧øSfl¡±À¬ı±1 Z√-˘±˝◊√√ÚÓ¬
‘√Ï¬ˇ ˆ¬±Àª ¸—˘¢ü ∆˝√√ Ô±Àfl¡º A-Œ¬ıGÓ¬ Ôfl¡± Î¬±Í¬ ¸”øSfl¡±À¬ı±1¬ Œ¬ıG1 ˜Ò…¶ö˘œÓ¬ Ôfl¡±
M-Œ1‡± [M-Line] Ú±˜1 ¤‡Ú ’c˜˚˛ ’±ª1Ì1 ¡Z±1± ¸—˚≈Mê√ ∆˝√ √ Ô±Àfl¡º
˜±˚˛íÙ¬±˝◊√√ø¬ıË˘À¬ı±1Ó¬ ëëAî ’±1n∏ ìIî Œ¬ıGÀ¬ı±1 ¸˘Ú±¸˘øÚÕfl¡ ¸ø7¡¡¡Ó¬ ∆˝√√ Ô±Àfl¡º ≈√È¬±
Z√ ˘±˝◊√Ú1 ˜±Ê√Ó¬ Ôfl¡± ’—˙fl¡ ¸—Àfl¡±‰¬Ú1 fl¡±˚«…fl¡1œ ¤fl¡fl¡ ¬ı≈ø˘ Ò1± ˝√√˚˛ ’±1n∏ ˝◊√√˚˛±fl¡
Â√±1fl¡íø˜˚˛±1 [sarcomere]Œ¬ı±À˘ [ø‰¬S 20.2]º ø¬ı|±˜ ’¬ı¶ö±Ó¬ ·±Ï¬ˇ ¸”øSfl¡±À¬ı±11¬
≈√À˚˛±fl¡±¯1∏ ¬Û±Ó¬˘ ¸”øSfl¡±À¬ı±À1 ·±Ï¬ˇ ¸”øSfl¡±À¬ı±11 ˜≈Mê√ ’—˙ ’±—ø˙fl¡ ˆ¬±À¬ı ’±¬ıø1
Ô±Àfl¡ Ù¬˘Ó¬ ·±Ï¬ˇ¸”øSfl¡±À¬ı±11 ˜Ò…±—˙Ó¬ ¬Û±Ó¬˘ ¸”øSfl¡± ø¬ıé¬Ú ∆˝√√ Ô±Àfl¡º ·±Ï¬ˇ
¸”øSfl¡±À¬ı±11 ̃ Ò… ‡G1 ø˚ ’—˙ ¬Û±Ó¬˘ ̧ ”øSfl¡±1 ¬Û1± ¶§±ÒœÚ ¬ı± ̃ ≈fl¡ø˘ ∆˝√√ Ô±Àfl¡ Ó¬±Àfl¡˝◊√√
H ŒÊ√±Ú [H-zone] Œ¬ı±À˘º

20.2.1  ¸—Àfl¡±‰¬Ú˙œ˘ õ∂øÈ¬Ú1 ·Í¬Ú [Structure of contractile proteins]

õ∂øÓ¬ÀÈ¬± ¤flƒ¡øÈ¬Ú [¬Û±Ó¬˘] Ó¬c˝◊√√ ¸ø¬Û«˘ ’±fl¡±À1 ¬Û±fl¡ ‡±˝◊√√ Ôfl¡± ≈√È¬± F (filamentous)

¤flƒ¡øÈ¬ÀÚÀ1 ·øÍ¬Ó¬º õ∂øÓ¬Î¬±˘ F-¤flƒ¡øÈ¬ÀÚ ◊̋√√ ¬ıUÀ˚±·œ ¬ı± ¬Ûø˘˜±1 [polymer] ’±1n∏ ¤ ◊̋√√À¬ı±1
G (globular) ¤flƒ¡øÈ¬Ú Ú±˜1 ¤fl¡À˚±·œ [monomer] øfl¡Â≈√˜±ÀÚÀ1 ·øÍ¬Ó¬º F- ¤flƒ¡øÈ¬Ú1
¸•Û”Ì« ∆√‡«…Ó¬ ¬∏Cí¬Ûí˜±˚˛íøÂ√Ú [tropomyosin] Ú±˜1 ’Ú… ¤ø¬ıÒ õ∂øÈ¬Ú1 ≈√Î¬±˘ Ó¬c ̆ À·
˘À· Ô±Àfl¡º ¬∏Cí¬Ûí˜±˚˛íøÂ√Ú1 ·±ÀÈ¬±Ó¬ ¸˜ ”√1Q1 ˜”À1 ˜”À1 ¬∏Cí¬ÛíøÚÚ [troponin] Ú±˜1
’±Ú ¤ø¬ıÒ Œ˚Ãø·fl¡ õ∂øÈ¬Ú ø¬ıô¶±ø1Ó¬ ∆˝√√ Ô±Àfl¡º ø¬ı|±˜±ª¶ö±Ó¬ ¬∏Cí¬ÛíøÚÚ1 ¤È¬± Î¬◊¬ÛÀ·±ÀÈ¬
¤flƒ¡øÈ¬Ú Ó¬cÓ¬ Ôfl¡± ˜±˚˛íøÂ√Ú1 ¸øSê˚˛ ¬ı±Àg±Ú ¶ö±Ú [active binding site] Ó¬ ¬ı±g ‡±˝◊√√
’—˙ø‡øÚ Ï¬±øfl¡ 1±À‡ [ø‰¬S 20.3 a¡]

õ∂øÓ¬ÀÈ¬± ˜±˚˛íøÂ√Ú [·±Ï¬ˇ] Ó¬cÀª˝◊√√ ’±Àfl¡Ã ¤ø¬ıÒ ¬ıUÀ˚±·œ õ∂íøÈ¬Úº Œ˜1í˜±˚˛íøÂ√Ú
[meromyosin] Ú±˜1 ¬ıUÀÓ¬± ¤fl¡À˚±·œ õ∂íøÈ¬Ú ˘·˘±ø· ¤˝◊√√ ·±Ï¬ˇÓ¬c ·Í¬Ú fl¡À1 [ø‰¬S
20.3b] õ∂øÓ¬ÀÈ¬± Œ˜1í˜±˚˛øÂ√Ú1 ≈√È¬± &1n∏Q¬Û”Ì« ’—· Ô±Àfl¡– ¤øÈ¬ ‰≈¬øÈ¬ ¬ı±U ̊ ≈Mê√ Œ·±˘±fl¡±1
˜≈1 ̊ ±fl¡ ·Ò≈1 Œ˜1í˜±˚˛íøÂ√Ú [heavy meromyosin, HMM] Œ¬ı±À˘ ’±1n∏ ¤Î¬±˘ ŒÚÊ,√
˚±fl¡ ¬Û±Ó¬˘ Œ˜1í˜± ˛̊íøÂ√Ú [light meromyosin-LMM]º HMM ’—˙ÀÈ¬± ¬ı± ·Ò≈1
Œ˜1í˜±˚˛øÂ√Ú1 ˜”1 ’±1n∏ ‰≈¬øÈ¬ ¬ı±U˚≈Mê√ ’—˙ÀÈ¬± ¤fl¡ øÚøV«©Ü ”√1Q1 ˜”À1 ˜”À1 ¬ı±ø˝√√11
ø¬ÛÀÚ ›˘±˝◊√√ Ô±Àfl¡ ’±1n∏ ¬ıUÀ˚±·œ ˜±˚˛íøÂ√Ú1 ¬Û‘á¬1 ¬Û1± ¬Û1¶Û1 Œfl¡±Úœ˚˛±Õfl¡ Ô±Àfl¡,
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˝◊√√˚˛±fl¡ Sê‰¬ ¬ı±U [Cross arm] Œ¬ı±À˘º ¢≠ø¬ıÎ¬◊˘±1 ˜”1 ’—˙ÀÈ¬± ¤ø¬ıÒ ¸øSê˚˛ ¤øÈ¬ø¬Û¤Ê√
[ATPase] ¤Ú˚± ◊̋√√˜ ’±1n∏  ◊̋√√ ˛̊±1∏ ATP 1 ¸—À˚±·¶ö±Ú [binding site] ’±1n∏ ¤flƒ¡øÈ¬Ú1
¸øSê˚˛ ¶ö±Ú (active site]Œ¬ı±1 Ô±Àfl¡º

20.2.2      Œ¬Û˙œ ̧ —Àfl¡±‰¬Ú1 õ∂øSê ˛̊± [Mechanism of Muscle contraction]

ø¬ı¸¬Û«Ú Ó¬c Ó¬Q [sliding filament theory]1 ¡Z±1± Œ¬Û˙œ ¸—Àfl¡±‰¬Ú1 õ∂øSê˚˛±ÀÈ¬±
’±È¬±˝◊√√Ó¬Õfl¡ ˆ¬±˘ˆ¬±Àª ¬ı…±‡…± fl¡ø1¬ı ¬Û1± ˚±˚˛º  ¤˝◊√√ Ó¬N ˜ÀÓ¬ ¬Û±Ó¬˘ ¬ı± ¸≈Ñ Ó¬cÀ¬ı±À1
Œ˚øÓ¬ ˛̊± Î¬±Í¬ ¬ı± ¶ö”̆  Ó¬cÀ¬ı±11 ›¬ÛÀ1À1 ø¬ÛÂ√ø˘ [sliding]˚± ˛̊ ŒÓ¬øÓ¬ ˛̊± ◊̋√√ Œ¬Û˙œ Ó¬cÀ¬ı±11
¸—Àfl¡±‰¬Ú ‚ÀÈ¬º Œfl¡±ÀÚ± Œõ∂1fl¡ ¶ß±˚˛≈ [motor neuron] 1 Ê√ø1˚˛ÀÓ¬ Œfl¡fœ˚˛ ¶ß±˚˛≈Ó¬La˝◊√√
Œ˚øÓ¬˚˛± ¤È¬± ¸—Àfl¡Ó¬ [signal] ¬ÛøÍ¬˚˛±˚˛√√ ŒÓ¬øÓ¬˚˛±˝◊√√√ Œ¬Û˙œ ¸—Àfl¡±‰¬Ú õ∂øSê˚˛±ÀÈ¬± ’±1y
˝√√˚˛º Œõ∂1fl¡ ¶ß±˚˛≈ ¤Î¬±˘ ’±1n∏ ˝◊√√˚˛±1 ˘·Ó¬ ¸—˘¢ü ∆˝√√ Ôfl¡± Œ¬Û˙œ Ó¬cÀÈ¬±fl¡ ¤Àfl¡˘À·
¤È¬± Œõ∂1fl¡ Œ·±È¬ [motor unit] Œ¬ı±˘± ˝√√˚˛º Œõ∂1fl¡ ¶ß±˚˛≈Î¬±˘ ’±1n∏ ˝◊√√˚˛±1 ˘·Ó¬ Ê√øÎ¬ˇÓ¬
∆˝√√ Ôfl¡± Œ¬Û˙œ Ó¬cÎ¬±˘1 Â√±1fl¡íÀ˘˜±ÀÈ¬±1 ¸—À˚±·¶ö˘fl¡ ¶ß±˚˛≈-Œ¬Û˙œ ¸øg ¬ı±
øÚÎ¬◊1˜±Â√øfl¡Î¬◊̆ ±1 Ê√—ù´Ú [neuro muscular junction] ¬ı± Œõ∂1fl¡-õ∂±ôL  Ù¬ø˘ [motor-

end plate] Œ¬ı±˘± ˝√√˚˛º ¤˝◊√√ ¸øg ¶ö˘Ó¬ ’±ø˝√√À¬Û±ª± Œfl¡±ÀÚ± ¶ß±˚˛¬ıœ˚˛ ¸—Àfl¡ÀÓ¬ ¤ø¬ıÒ
¶ß±˚˛ ≈ ¸—‰¬±1fl¡ ¬ı± ¶ß±˚˛ ≈ Œõ∂1fl¡ ¬ı± øÚÎ¬ ◊À1±À¬ ∏Ckø˜È¬±1 [neurotransmitter]
¤ø‰¬È¬±˝◊√√˘flí¡˘±˝◊√√Ú [acetylcholine]é¬1Ì fl¡À1 ’±1n∏ Œ¬Û˙œÓ¬c1 Â√±1fl¡íÀ˘˜±Ó¬ ¤fl¡
¤flƒ¡Â√Ú ø¬ıˆ¬ª [action potential] ̧ ‘ø©Ü ̋ √√̊ ˛º ¤ ◊̋√√ ø¬ıˆ¬ªÀÈ¬± Œ·±ÀÈ¬ ◊̋√√ Œ¬Û˙œÓ¬cÀÓ¬ ◊̋√√ ø¬ı ˛̊ø¬Û
¬ÛÀ1 ’±1n∏ Â√±1flƒ¡õ≠±Ê√̃ Õ˘ Œfl¡˘øÂ√̊ ˛±˜ ’± ˛̊ÚÀ¬ı±1 ¤ø1 ø√À ˛̊º Œfl¡˘øÂ√̊ ˛±˜ ’± ˛̊Ú1 ¬Ûø1˜±Ú

ø‰¬S 20.3   [a]  ¤øÈ¬ ¤flƒ¡øÈ¬Ú Ó¬c

 [b] ¤fl¡À˚±·œ ̃ ± ˛̊íøÂ√Ú [Œ˜1í˜± ˛̊íøÂ√Ú]

¬∏Cí¬ÛøÚÚ

¬∏Cí¬Ûí˜±˚̨øÂ√Ú

F ¤flƒ¡øÈ¬Ú
[a]

[b]

¤flƒ¡øÈ¬Ú ̧ øSê ˛̊¶ö±Ú
ATP  ¸—À˚±· ¶ö±Ú

˜”1

Sê‰¬ ¬ı±U
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¬ı‘øXÀ˚˛ ¤flƒ¡øÈ¬Ú Ó¬cÓ¬ Ôfl¡± ¬∏C¬ÛíøÚÚ1 ¤È¬± Î¬◊¬ÛÀ·±È¬1 ˘·Ó¬ Œfl¡˘øÂ√˚˛±˜ ˚≈Mê√ fl¡À1 ’±1n∏
Ù¬˘Ó¬ ˜±˚˛íøÂ√Ú1 Ï¬±fl¡ ‡±˝◊√√ Ôfl¡± ¸øSê˚˛ ¶ö±Ú ˜≈Mê√ fl¡À1º ATP 1 Ê√˘’¬Û‚È¬Ú 1 Ù¬˘Ó¬
Î¬◊æ√ª Œ˝√√±ª± [Hydrolysis]º ˙øMê ¬ı…¬ı˝√√±1 fl¡ø1√ Î¬◊»¬Ûiß Œ˝√√±ª± ˜±˚˛íøÂ√Ú Ó¬cÀ¬ı±11 ˜≈1
[head] ’—˙˝◊√√ ¤fl¡øÈ¬Ú Ó¬cÀ¬ı±11 ˜≈Mê√ ¸øSê˚˛ ¶ö±ÚÓ¬ ¤È¬± ¸—fl¡1À¸“Ó≈¬ ¬ı± SêÂ√-ø¬ıËÊ√
[cross-bridge] ¸‘ø©Ü fl¡ø1 ˚≈Mê√ ∆˝√√ ¬ÛÀ1 [ø‰¬S 20.4]º ¤˝◊√√ÀÈ¬±Àª ¸—˚≈Mê√ ¤flƒ¡øÈ Ú
Ó¬cÀ¬ı±1fl¡ A-¬ÛøÈ¬1 ˜Ò…¶ö±ÚÓ¬ È¬±øÚ ’±ÀÚº ¤˝◊√√ ¤flƒ¡øÈ¬ÚÀ¬ı±11 ∆¸ÀÓ¬ ˚≈Mê√ ëZí ˘±˝◊√√ÚÀÈ¬±
’ôLˆ«¬±·Õ˘ È¬±Ú ‡±˚˛¬ı±À¬ı Â√±1fl¡íø˜˚˛±1ÀÈ¬± ‰≈¬øÈ¬ ∆˝√√ ¬ÛÀ1º ¤˝◊√ √ √À1 ‰≈¬øÈ¬ Œ˝√√±ª±
‚È¬Ú±Sê˜ÀÈ¬±Àfl¡ ◊̋√√ ̧ —Àfl¡±‰¬Ú Œ¬ı±˘± ̋ √√ ˛̊º Î¬◊¬ÛÀ1±Mê√ ¬ıMê√¬ı…1 ¬Û1± ¤ ◊̋√√ÀÈ¬± ¶Û©Ü Œ˚ Œ¬Û˙œÀÈ¬±
‰≈¬øÈ¬ ˝√√›ÀÓ¬ [’Ô«±» ¸—Àfl¡±‰¬Ú] I-¬ÛøÈ¬ÀÈ¬± ‰≈¬øÈ¬ ˝√√˚˛ ˚ø√› A ¬ÛøÈ¬ÀÈ¬±1 ∆√‚«… ¤Àfl¡ Ô±Àfl¡
[ø‰¬S 20.5]º ˜±˚į́øÂ√ÚÀÈ¬±Àª ¤À√ÚíøÂ√Ú-Î¬±˝◊√√-Ù¬Â√ÀÙ¬È¬ [ADP] ’±1n∏ ’ÕÊ√ª Ù¬Â√ÀÙ¬È¬
[P

i
] ¤ø1 ø√ ¬Û≈Ú1 ø¬ı|±˜±¬ı¶ö±Õ˘ ‚≈ø1 ’±À˝√√º ¤È¬± ÚÓ≈¬Ú ATP ¬Û≈Ú1 ˝◊√√˚˛±Ó¬ Ê√øÎ¬ˇÓ¬ ∆˝√√

¬ÛÀ1 ’±1n∏ ¸—fl¡1 Œ¸“Ó≈¬1 ¬ıgÚ øÂ√ø„√√ ˚±˚˛º [ø‰¬S 20.4]º ATP Œ¬ı±11 Ê√˘-’¬Û‚È¬Ú
’±Àfl¡Ã ‚ÀÈ¬ ’±1n∏ ¸—fl¡1 Œ¸“Ó≈¬1 ·Í¬Ú ’±1n∏ ˆ¬±À„√√±Ú1 õ∂øSê˚˛± ‰¬Sê±fl¡±À1 ∆˝√√ Ôfl¡±1
¬ı±À¬ı ¤flƒ¡øÈ¬Ú Ó¬c1 ø¬ÛÂ√ø˘ Œ˚±ª± õ∂øSê˚˛±¬ Û≈Ú1¬ı±1 ’±1y ˝√√˚˛º Œfl¡˘øÂ√˚˛±˜ ’±˚˛Úfl¡
Ca++ Â√±1fl¡íõ≠±Ê√ø˜fl¡ ø‰¬©Ü±Ú«Ó¬ øÚ©®±ø¸Ó¬ ŒÚ±À˝√√±ª± ∆˘Àfl¡ ¤˝◊√√ õ∂øSê˚˛± ‰¬ø˘ Ô±Àfl¡º
Ca++Œ¬ı±1 ¬Û≈Ú1 ¬ı±1 ø‰¬©Ü±1øÚƒÀ¬ı±1Ó¬ õ∂À¬ı˙ fl¡1±1 ˘À· ˘À· ¤fl¡øÈ¬Ú Ó¬cÀ¬ı±11 ¸øSê˚˛
¶ö±Ú ¬∏Cí¬ÛíøÚÀÚ Ï¬±øfl¡ ø√À ˛̊º ̋ ◊√√ ˛̊±1Ù¬˘Ó¬ "Z" ̆ ± ◊̋√√ÚÀ¬ı±1 ø¸˝√√Ó¬1 øÚÊ√¶§ ’¬ı¶ö±Õ˘ õ∂Ó¬…±¬ÛÚ

ø‰¬S 20.4   ¸—fl¡1À¸Ó≈¬1 ·Í¬Ú, ˜≈11 ‰¬Sê·øÓ¬ ’±1n∏ ¸—fl¡1 Œ¸Ó≈¬1 ˆ¬±eÚº

¤fløÈ¬Ú
Ó¬c¡

˜±˚̨íø‰¬Ú
Ó¬c¡

¸—fl¡1 Œ¸Ó≈¬1 ̂ ¬±eÚ

¸—fl¡1 Œ¸Ó≈¬ ˜± ˛̊íøÂ√Ú ̃ ”1

¸—fl¡1 Œ¸Ó≈¬1 ·Í¬¬Ú

ø¬ÛÂ√ø˘ Œ˚±ª±  ̊  ‰¬Sê·øÓ¬
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fl¡À1 Ù¬˘Ó¬ ¤˝◊√√ ¸˜˚˛Ó¬ Œ¬Û˙œÀ¬ı±1 ø¬ı|±˜ ’¬ı¶ö± ¬Û±˚˛º ¤˝◊√√ Œ·±ÀÈ¬˝◊√√ ø¬ıøSê˚˛±ÀÈ¬±1 ¸˜˚˛
Œ¬Û˙œÀˆ¬À√ Œ¬ıÀ˘· Œ¬ıÀ˘· ̋ √√¬ı ¬Û±À1º ¬ı±À1 ¬ı±À1 Œ¬Û˙œÀ¬ı±11 ̧ —Àfl¡±‰¬Ú õ∂¸±1Ì ‚øÈ¬À˘
¢≠± ◊̋√√fl¡íÀÊ√Ú1 ’¬ı±Ó¬ ù´¸Ú [anaerobic respiration] ∆ √̋√ Œ˘flƒ¡øÈ¬fl¡ ¤øÂ√Î¬ [lactic acid]
Ê√˜± ˝√√˚˛ ’±1n∏ Ù¬˘¶§1+À¬Û Œ¬Û˙œÀ¬ı±À1 ˆ¬±·1 [fatigue] ’Ú≈ˆ¬¬ı fl¡À1º Œ¬Û˙œÀ¬ı±1Ó¬
˜±˚˛í¢≠ø¬ıÚ Ú±À˜ ¤ø¬ıÒ 1„√√± ¬ı1Ì1 ’ø'ÀÊ√Ú ¸=˚˛ fl¡ø1 1±ø‡¬ı ¬Û1± 1?fl¡ ¬Û√±Ô« Ô±Àfl¡º
øfl¡Â≈√˜±Ú Œ¬Û˙œ1 ̃ ±˚˛í¢≠ø¬ıÚ [myoglobin] 1 ¬Ûø1˜±Ú Œ¬ıøÂ√ ¬ı±À¬ı ¤˝◊√√ Œ¬Û˙œÀ¬ı±1 1„√√‰≈¬ª±
Œ√ø‡º ¤ ◊̋√√ Œ¬Û˙œÀ¬ı±1fl¡ 1„√√± √Ó¬c [red fibres] › Œ¬ı±À˘º ¤ ◊̋√√ Œ¬Û˙œÀ¬ı±1Ó¬ ̃ ± ◊̋√√È¬ífl¡ø ò̀¬ ˛̊±

[mitochondria]› ̊ ÀÔ©Ü Œ¬ıøÂ√ ¬Ûø1˜±ÀÚ Œ¬Û±ª± ̊ ± ˛̊ ¬ı±À¬ı ¤ ◊̋√√À¬ı±À1 ’øÓ¬ Œ¬ıøÂ√¬Ûø1˜±ÀÚ
¸ø=Ó¬ ’ø'ÀÊ√Ú ¬ı…ª˝√√±1 fl¡ø1 ATP Î¬◊»¬Û±√Ú fl¡ø1¬ı ¬Û±À1º ¤˝◊√√ Œ¬Û˙œÀ¬ı±1fl¡ Œ¸À˚˛À˝√√
¸¬ı±Ó¬ Œ¬Û˙œ [aerobic muscles] › Œ¬ı±À˘º ’±Ú˝√√±ÀÓ¬ øfl¡Â≈√˜±Ú Œ¬Û˙œÀ˚˛ ’øÓ¬fl¡˜
¬Ûø1˜±ÀÚ ̃ ± ˛̊í¢≠ø¬ıÚ Ò±1Ì fl¡À1 ¬ı±À¬ı ¤ ◊̋√√À¬ı±1  Œ “̇Ó¬± ¬ı1Ì1, Œ¸À ˛̊À √̋√ ¤ ◊̋√√À¬ı±1fl¡ Œù´Ó¬Ó¬c
[white fibres] Œ¬ı±À˘º ¤˝◊√√À¬ı±1Ó¬ Œ¬Û±ª± ˜±˝◊√√È¬ífl¡±ø`ò¬˚˛±1 ¸—‡…±› Ó¬±fl¡1, øfl¡c ˝◊√˚˛±Ó¬
Ôfl¡± Â√±1fl¡íõ≠±Ê√ø˜fl¡ Œ1øÈ¬fl≈¡˘±˜1 ¬Ûø1˜±Ú ¸1˝√√º ¤˝◊√√À¬ı±À1 ˙øMê√ ¬Û±¬ı1 ¬ı±À¬ı ’¬ı±Ó¬
øSê˚˛±1 ›¬Û1Ó¬ øÚˆ«¬1˙œ˘º

ø¬ı|±˜

¸—Àfl¡±‰¬Ú

¸À¬ı«±2‰¬
¸—Àfl¡±‰¬Ú

¤È¬± Â√±1fl¡íø˜ ˛̊±1

ø‰¬S 20.5  Œ¬Û˙œ ¸—Àfl¡±‰¬Ú Ä±˝◊√√øÎ¬— øÙ¬˘±À˜∞I◊ Ó¬N [sliding filament theory]
        [ ≈̊¢¨ ”̧øSfl¡±1 ·øÓ  ’±1n∏ ¬I  ÛøÈ¬¬’±1n∏ ¬H  ÛøÈ¬1 Ó≈¬˘Ú±˜”˘fl¡ ˜±¬Û]



Ê√œª ø¬ı:±Ú364

20.3  fl¡—fl¡±˘ Ó¬La [Skeletal System]

fl¡—fl¡±˘Ó¬La øfl¡Â≈√˜±Ú ˝√√±Î¬ˇ [bone] ’±1n∏ Œfl¡˝◊√√Î¬±˘˜±Ú Œfl¡±˜˘±ø¶ö [cartilage] 1 ¤‡Ú
fl¡±Î«¬˜À1 ·øÍ¬Ó¬º Œ√À˝√√ Œ√‡≈›ª± ·øÓ¬1 Œé¬SÓ¬ ¤˝◊√√ Ó¬La1 ¤fl¡ Ó¬±»¬Û˚«…¬Û”Ì« ˆ”¬ø˜fl¡±
’±ÀÂ√º ˝√√Ì≈1 ˝√√±Î¬ˇÀÚ±À˝√√±ª±Õfl¡ Œfl¡±ÀÚ± ¬ıd Œ‰¬±¬ı±˝◊√√ Œ‡±ª± ’±1n∏ ˆ¬ø11 ˝√√±Î¬ˇÀfl¡˝◊√√Î¬±˘
ŒÚ±À˝√√±ª±Õfl¡ Œ‡±Ê√fl¡±øÏ¬ˇ Ù≈¬1±1 fl¡Ô± ˆ¬±ø¬ı Œ‰¬±ª±À‰¬±ÚØ ˝√√±Î¬ˇ ¬ı± ’ø¶ö ’±1n∏ Œfl¡±˜˘±ø¶ö
˝√√í˘ øfl¡Â≈√˜±Ú ø¬ıÀ˙¯∏ ¸—À˚±·œ fl¡˘±º õ∂Ô˜ ø¬ıÒÓ¬ Œfl¡˘øÂ√˚˛±˜ ˘¬ıÚ˚≈Mê√ ’±Ò±1 ^¬ı…
[matrix] Ôfl¡± ¬ı±À¬ı ’øÓ¬ È¬±Ú ˝√√˚˛ øfl¡c ø¡ZÓ¬œ˚˛ ø¬ıÒÓ¬ fl¡f˝◊√√øÈ¬Ú ˘ªÚ [chondroitin

salt] Ôfl¡±1 ¬ı±À¬ı øfl¡Â≈√ Ú˜Úœ˚˛ [pliable] ˝√√˚˛º ˜±ÚªÀ√˝√√Ó¬ ¤˝◊√√ Ó¬LaÀÈ¬± 206 Î¬±˘ ˝√√±Î¬ˇ
’±1n∏ Œfl¡˝◊√√Î¬±˘˜±Ú Œfl¡±˜˘ø¶öÀ1 ·øÍ¬Ó¬ ∆˝√√ÀÂ√º ¤˝◊√√ Ó¬LaÀÈ¬±fl¡ ≈√È¬± ˆ¬±·Ó¬ ˆ¬±· fl¡1±
∆˝√√ÀÂ√º Œ˚ÀÚñ ’é¬œ˚˛ fl¡—fl¡±˘ [axial skeleton] ’±1n∏ Î¬◊¬Û±—·œ˚˛ fl¡—fl¡±˘
[appendicular skeleton] ¬ı± ’Ú≈¬ıgœ  fl¡—fl¡±˘º

ø‰¬S 20.6 –  ˜±Ú≈˝√√1 ˘±›À‡±˘±1 ø‰¬Sœ˚˛ õ∂√˙«Ú

’é¬œ˚˛ fl¡—fl¡±˘ Œ√˝√√1 ˜≈‡…’é¬Ó¬ Ôfl¡± 80 Î¬±˘ ˝√√±ÀÎ¬ˇÀ1 ·øÍ¬Ó¬º ˘±›À‡±˘±
[skull], Œ˜1n∏√G [vertebral column], Î¬◊À1±ø¶ö [sternum] ’±1n∏ fl¡±ø˜˝√√±Î¬ˇ [rib]Œ1
’é¬œ˚˛ fl¡—fl¡±˘ ·øÍ¬Ó¬º ˘±›À‡±˘±ÀÈ¬± ≈√˝◊√√ Ò1Ì1 ˝√√±ÀÎ¬ˇÀ1 ·øÍ¬Ó fl¡À1±øÈ¬˚˛¬[cranial]
’±1n∏ ≈̃‡˜G˘œ ˛̊ [facial]º ¤˝◊√√ ≈√˝◊√√ ø¬ıÒ1 ˜≈Í¬ 22 Î¬±˘ ˝√√±Î¬ˇ Ô±Àfl¡º ˝◊√√˚˛±1 øˆ¬Ó¬1Ó¬ 8
Î¬±˘ fl¡À1±øÈ¬˚˛º ˝◊√√˝√√ÀÓ¬ ˜øô¶©®fl¡ ’±ª1± ¬ı±ø˝√√11 Î¬±Í¬, È¬±Ú ’±ª1Ì ‡Ú ¸‘ø©Ü fl¡À1º
˘±›À‡±˘±ÀÈ¬±1 ¸ij≈‡1 Ù¬±À˘ Ôfl¡± 14 Î¬±˘ fl¡—fl¡±˘œ˚˛ Î¬◊¬Û±√±ÀÚÀ1 ˜≈‡˜G˘ÀÈ¬± ·Í¬Ú

 ̇ ˘±È¬ø¶ö ¬ı± ÙË¬KI◊±˘ ’ø¶ö

’¢∂1·±ø¶ö ¬ı± Œ¶£¬Ú ˛̊ ̋ ◊√√Î¬ ’ø¶ö

Î¬◊X«Ú±ø¸fl¡±ø¶ö ¬ı± ¤Ô˜ ◊̋√√Î¬ ’ø¶ö
’|n∏’ø¶ö ¬ı± Œ˘øSê˜±˘ ’ø¶ö

Ú±ø¸fl¡±ø¶ö ¬ı± ŒÚ‰¬±˘ ’ø¶ö

·&ø¶ö ¬ı± Ê√± ◊̋√√·íÀ˜È¬fl¡ ’ø¶ö

Î¬◊X«̋ √√Ú≈

øÚ•ß̋ √√Ú≈

√̋√± ◊̋√√̊ Į̂¬’ø¶ö

ø˙1fl≈¡G±ø¶ö ¬
ı±

 Œ¬Û1± ◊̋√√È¬±˘ ’ø¶ö

1·±ø¶ö
¬ı±

ŒÈ¬•Ûí1±˘ ’ø¶ö

ø˙1 øÚ•ß±ø¶ö
¬ı±

’ø'ø¬ÛÈ¬±˘ ’ø¶ö
ø˙1 øÚ•ß±ø¶ö fl¡µ

¬ı±
’ø'ø¬ÛÈ¬±˘ fl¡µ
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∆˝√√ÀÂ√º ̃ ≈‡ · 3̋√√11 [bucal cavity] ¤Àfl¡¬ı±À1 øÚ•ßÓ¬˜
[base] ’—˙Ó¬ Ôfl¡± ˝ √ √ ±˝ ◊ √ √˚ ˛Î¬ Ú±˜1 ¤‡Ú
U-’±fl¡±11 ̋ √√±Î¬ˇÀfl¡± ̆ ±›À‡±˘±1 ̋ √√±Î¬ˇÀ¬ı±11 ̆ ·ÀÓ¬˝◊√√
Ò1± ˝√√˚˛º ˜Ò…fl¡Ì«Ó¬√√ ’±Àfl¡Ã øÓ¬øÚÎ¬±˘ ¸1n∏ ˝√√±Î¬ˇ Ô±Àfl¡
-Œ˜ø˘ ˛̊±Â√ [maleus], ˝◊√√Úƒfl¡±Â√ [incus] ’±1n∏ Œ©Ü¬ÛƒÂ√
[stapes], ¤ ◊̋√√ øÓ¬øÚÎ¬±˘fl¡ ¤Àfl¡˘À· fl¡Ì« ’ø¶öfl¡± [ear

ossicles] Œ¬ı±À˘º ≈√È¬± ø˙1øÚ•ß±ø¶ö fl¡µ ¬ı± ¸øg fl¡µ
[occipital condyles] 1 Ê√ø1˚˛ÀÓ¬ ˘±›À‡±˘±ÀÈ¬±
Œ˜1n∏√G1 ¤Àfl¡¬ı±À1 ›¬Û11 ’—˙Ó¬ ˘±ø· Ô±Àfl¡,
Œ¸À˚˛À˝√√ ¤ÀÚfl≈¡ª± ˘±›“À‡±˘±fl¡ ø¡Zfl¡µœ˚˛ ˘±›À‡±˘±
[dicondylic skull] Œ¬ı±À˘º

’±˜±1 Œ√˝√√1 ¬Û‘á¬œ˚˛ Œ˙√√Ó¬ Ôfl¡± Œ˜1n∏√G
[vertebral column] Î¬±˘Ó¬ [ø‰¬S 20.7] 26 Î¬±˘
Sê˜±Ì≈¸ø1 ¸ø7¡¡¡Ó¬ fl¡À˙1n∏fl¡± [vertebrae] ’±ÀÂ√º ◊̋√√
˘±›À‡±˘±1 øÚ•ßÓ¬˜ ’—˙1 ¬Û1± ’±1y ∆˝√ √
Œ√˝√√fl¡±`¬1 õ∂Ò±Ú fl¡±Î«¬À˜± ·Í¬Ú fl¡À1º õ∂ÀÓ¬…fl¡
fl¡À˙1n∏fl¡±1 ¤È¬± Œfl¡fœ˚˛ ŒÙ¬±À¬Û±˘±  Ú˘œ ’±ÀÂ√ ’±1n∏
◊̋√√̊ ±̨1 ̃ ±ÀÊ√À1 ¶ß±˚̨≈17¡¡ ≈¡ [spinal cord] ¬Û±1 ∆ √̋√ ∆·ÀÂ√º

õ∂Ô˜ fl¡À˙1n∏fl¡±ÀÈ¬±fl¡ ¤Èƒ¬˘±Â√ [atlas] Œ¬ı±À˘ ’±1n∏ ◊̋√√
˘±›À‡±˘±1 ø˙1øÚé¬ø¶ö fl¡µ ≈√È¬±1 ∆¸ÀÓ¬ ¸—˘¢ü ∆˝√√
Ô±Àfl¡º Œ˜1n∏√GÎ¬±˘fl¡ ˘±›À‡±˘±1 ¬Û1± ’±1y fl¡ø1
¢∂œª± ¬ı± ‰¬±1ƒøˆ¬Àfl¡˘ [cervical-7], ¬ıéœ ˛̊  ¬ı± Ôí1±ø‰¬fl¡
[thoracic-12], fl¡“fl¡±˘ ¬ı± ˘±•§±1 [lumber],
¸—À˚±øÊ√Ó¬ øSfl¡±¶öœ˚˛ ¬ı± ŒÂ√ÀSê˘ [sacral-1 fused]
’±1n∏ ¸—À˚±øÊ√Ó¬ ¬Û≈26√±ø¶ö ¬ı± fl¡ø'øÊ√À˚˛˘ ’=˘Ó¬
ˆ¬±· fl¡1± ∆˝√√ÀÂ√º ˜±Ú≈˝√√Àfl¡ ’±ø√fl¡ø1 õ∂±˚˛ ’±È¬±˝◊√√À¬ı±1
ô¶Ú…¬Û±˚˛œ õ∂±ÌœÀÓ¬˝◊√ √ ¸±Ó¬Î¬±˘Õfl¡ [coccygeal-

1fused] ¢∂œª±’ø¶ö Ô±Àfl¡º Œ˜1n∏√GÎ¬±À˘ ¶ß±˚˛≈17¡¡≈fl¡
¡1é¬Ú±À¬ıé¬Ì ø√À˚˛, ˜≈1ÀÈ¬±fl¡ ’±Ò±1 ø√À˚˛, ’±1n∏
fl¡±ø˜˝√√±Î¬ˇ [ribs]Œ¬ı±1¡ ’±1n∏ ø¬ÛøÍ¬1 ˜±—¸À¬Û˙œÀ¬ı±1¡
˝◊√√˚˛±1 ̆ ·Ó¬ ̧ —À˚±øÊ√Ó¬ ∆˝√√ Ô±Àfl¡º  Î¬◊À1±ø¶ö ¬ı± ©Ü±Ú«±˜
[sternum] ̋ √√í˘ ’—fl¡œ ˛̊̂ ¬±À¬ı ¬ıé¬’=˘1 Œ¸±˜±Ê√Ó¬
Ôfl¡± ¤‰“¬È¬± Œ‰¬À¬ÛÈ¬± ˝√√±Î¬ˇº ø‰¬S 20.7  fl¡±ø˜ ˝√√±Î¬ˇ ’±1n∏ ¬ıé¬ ø¬Û?1

Î¬◊À1±ø¶ö

Œ˜1n∏√G

fl¡±ø˜ √̋√±Î¬̌

ø‰¬S  20.7  Œ˜1n∏√G [Œ¸“± ¬Û±ù´œ˚˛ ‘√˙…]

¢∂œª±À√ ̇ œ ˛̊ fl¡À˙1n∏fl¡±

¬ıé¬œ ˛̊ fl¡À˙1n∏fl¡±

fl“¡fl¡±˘ ’=˘œ ˛̊

fl¡À˙1n∏fl¡±

øSfl¡±¶öœ˚̨

¬Û≈26±ø¶ö√
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Œ√˝√√Ó¬ 12 Œ˚±1 fl¡±ø˜˝√√±Î¬ˇ Ô±Àfl¡º õ∂øÓ¬ÀÈ¬±
fl¡±ø˜˝√ √±Î¬ ˇ Œ‰¬À¬ÛÈ¬±, ¬Û±Ó¬˘ ’±1n∏ ø¬ÛøÍ¬1Ù¬±À˘
Œ˜1n∏√G1 ̆ ·Ó¬ ’±1n∏ ’—fl¡œ˚˛ Ù¬±À˘ Î¬◊À1±ø¶ö1 ∆¸ÀÓ¬
¸—˘¢ü ∆˝√√ Ô±Àfl¡º ˝◊√√˚˛±1 ¬Û‘á¬œ˚˛ õ∂±ôLÓ¬ ≈√‡Ú ¸øg¬Û‘á¬
[articulation surface]Ô±Àfl¡ ¬ı±À¬ı ˝ ◊˚ ˛±fl¡
¬ı±˝◊√√À‰¬ÀÙ¬ø˘fl¡ ¬ı± ø¡Zø˙1œ˚˛ [bicephalic] ¬ı≈ø˘ Œfl¡±ª±
˝√√˚˛º õ∂Ô˜ ¸±Ó¬ Œ˚±1 fl¡±ø˜˝√√±Î¬ˇfl¡ õ∂fl‘¡Ó¬ fl¡±ø˜ ˝√√±Î¬ˇ
[true ribs] Œ¬ı±À˘º ¬Û‘áœ˚˛ õ∂±ôLÓ¬ ¤˝◊√√À¬ı±1 ¬ıé¬œ˚˛
fl¡À˙1n∏fl¡±1 ∆¸ÀÓ¬ ’±1n∏ ’—fl¡œ˚˛ ø√˙Ó¬ ¤˝◊√√À¬ı±1
Î¬◊À1±ø¶ö1 ∆¸ÀÓ¬ ˝√√±À˚˛ø˘Ú Œfl¡±˜˘±ø¶ö1 [hyaline

cartilage] Ê√ø1˚˛ÀÓ¬ ˘±ø· Ô±Àfl¡º ’©Ü˜, Ú¬ı˜ ’±1n∏
√˙˜ fl¡±ø˜˝√√±Î¬ˇ Œfl¡˝◊√√Î¬±˘ Œ¬Û±Ú¬ÛÈ¬œ˚˛±Õfl¡ Î¬◊À1±ø¶ö1
∆¸ÀÓ¬ ˘±ø· Ú±Ô±øfl¡ ˝√√±À˚˛ø˘Ú Œfl¡±˜˘±ø¶ö1 Ê√ø1˚˛ÀÓ¬
¸5˜ fl¡±ø˜˝√√±Î¬ˇ1 ˘·Ó¬ ˚≈Mê√ ∆˝√√ Ô±Àfl¡º ¤˝◊√√À¬ı±1
fl¡±ø˜˝√ √±Î¬fľ ¡ ˆ¬±1øÈ¬À¬ıË ±fl¡Ú ƒÀE √̆  ¬ı± ’õ∂fl ‘ ¡Ó¬
[vertebrochondral or false] fl¡±ø˜˝√√±Î¬ˇ Œ¬ı±À˘º
Œ˙¯∏1 ≈√À˚±1 [’Ô«±» ¤fl¡±√˙ ’±1n∏ ¡Z±√˙ fl¡±ø˜˝√√±Î¬ˇ]
’—fl¡√œ˚˛ ø√˙Ó¬ ˜≈Mê√ ∆˝√√ Ô±Àfl¡ ¬ı±À¬ı ¤˝◊√√ ≈√Î¬±˘fl¡
õ≠ª˜±Ú [floating] fl¡±ø˜˝√ √±Î¬ ˇ Œı±À˘º  ¬ıé¬œ˚˛
fl¡À˙1n∏fl¡±À¬ı±1, fl¡±ø˜˝√√±Î¬ˇÀ¬ı±1 ’±1n∏ ’—¸ Ù¬˘Àfl¡
¤Àfl¡˘À· ¬ıé¬ ø¬Û?1√ [rib cage] ¸‘ø©Ü fl¡ø1ÀÂ√√ [ø‰¬S
20.8]º

Œ√˝√√1 ¬Û√1 ̋ √√±Î¬ˇÀ¬ı±1 ’±1n∏ ˝◊√√˝“√√Ó¬1 Œ¬ı©ÜÚœÀ¬ı±1
[giradles] ˘·˘±ø· Î¬◊¬Û±—·œ˚˛ fl¡—fl¡±˘ ¸‘ø©Ü ∆˝√√ÀÂ√º
õ∂øÓ¬ÀÈ¬± ¬Û√ [limb] 30 Î¬±˘ ˝√√±ÀÎ¬ˇÀ1 ·øÍ¬Ó¬ ∆˝√√ÀÂ√º
˝√√±Ó¬Ó¬ ¬ı± ’¢∂¬Û±√ [forelimb]Ó¬ Ôfl¡± ̋ √√±Î¬ˇ Œfl¡˝◊√√Î¬±˘
∆˝√√ÀÂ√ õ∂·øGfl¡±ø¶ö [humerus], ¬ıø˝√√–õ∂Àfl¡±á¬±ø¶ö
[radius] ’±1n∏ ’ôL–õ∂Àfl¡±á¬±ø¶ö [ulna], ˜øÚ¬ıg±ø¶ö
[carpals 8 Î¬±˘], fl¡1Ó¬˘±ø¶ö [metacarpals 5 Î¬±˘]
¬ı± ˝√√±Ó¬1 Ó¬ ≈̆ª±1 ˝√√±Î¬ˇ ’±1n∏ ’—&˘±ø¶ö [phalanges

14 Î¬±˘] [ø‰¬S 20.9]º ¤Àfl¡√À1 ̂ ¬ø1Ó¬ ¬ı± ¬Û(±»¬Û±√
[hind limb]Ó¬ Ôfl¡± ˝√√±Î¬ˇÀfl¡˝◊√√Î¬±˘ ∆˝√√ÀÂ√ Î¬◊ø¬ı«ø¶ö ¬ı±
Î¬◊1n∏˝√√±Î¬ˇ [femur-Œ√˝√√1 ’±È¬±˝◊√√Ó¬Õfl¡ √œ‚˘ ˝√√±Î¬ˇ],

ø‰¬S 20.9   Œ¸“± ¬ıé¬‰¬Sê¡ ’±1n∏ ’¢∂¬Û±√

ø‰¬S 20.10   Œ¸“± Œ|±Ìœ‰¬Sê ’±1n∏ ¬Û(±» ¬Û±√

’—¸Ù¬˘fl¡
õ∂·ôLø¶ö ¬ı±

ø √̋√Î¬◊À˜1±Â√

¬ıø √̋√ .õ∂fl¡í©Ü±ø¶ö ¬ı± Œ1øÎ¬ ˛̊±Â√
’ôL .õ∂fl¡í©Ü±ø¶ö ¬ı± ’±˘Ú±

˜øÚ¬ıg±ø¶ö
fl¡1Ó¬˘±ø¶ö

’—·&˘±ø¶ö

fl¡∞I◊ø¶ö

◊̋√√ø˘˚̨±˜

ø¬ÛÎ¬◊ø¬ıÂ√
◊̋√√ø¶ö̊ ±̨˜

õ∂¸—&˘±ø¶ö

Î¬◊¬ı«ø¶ö

ø‚˘±

Ê√—‚±ø¶ö
’Ú≈Ê√—‚±ø¶ö

&˘Ù¬±ø¶ö
õ∂¬Ûø√fl¡±ø¶ö

Œ|±Ìœ’ø¶ö
Œ‰¬Sê±˜
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Ê√—‚±ø¶ö [tibia] ’±1n∏ ’Ú≈Ê√—‚±ø¶ö [fibula], & ƒ̆Ù¬±ø¶ö [tarsals 7 Î¬±˘] ¬ı± & ƒ̆Ù¬˝√√±Î¬ˇ
[ankle bone], õ∂¬Ûø√fl¡±ø¶ö [metatarsal 5 Î¬±˘] ’±1n∏ ¬Û√±—&˜±ø¶ö̧ ”̃̋ √√ [phalanges

14 Î¬±˘]º ¤È¬± ø¬Û ˛̊̆ ± ¸‘√˙ ˝√√±Î¬ˇ ¬ı± ’±Í≈¬1 ø‚˘± ◊̋√√ [patella] ’±Í≈¬ÀÈ¬± ¸ij≈‡1 Ù¬±À˘
’±¬ıø1 Ô±Àfl¡º

¬ıé¬œ ˛̊ ‰¬Sê [pectoral girdle] ’±1n∏ Œ|±Ìœ ‰¬Sê [pelvic girdle] ̋ ◊√√ SêÀ˜ ’¢∂¬Û±√
[upper limb] ’±1n∏ ¬Û(±»¬Û±√ [lower limb]fl¡ ’é¬œ˚˛ fl¡—fl¡±˘1 ∆¸ÀÓ¬ ŒÊ√±1± ̆ ·±˝◊√√
1±À‡º õ∂øÓ¬ÀÈ¬± ‰¬Sê˝◊√√ ≈√È¬± ¸˜±Ú ˆ¬±À·À1 ·øÍ¬Ó¬º ¬ıé¬‰¬Sê1 õ∂øÓ¬ÀÈ¬± ˆ¬±·ÀÓ¬ ¤Î¬±˘Õfl¡
fl¡_±ø¶ö [clavicle] ’±1n∏ ’—¸Ù¬˘fl¡ [scapula] [ø‰¬S 20.9] Ô±Àfl¡º ’—¸Ù¬˘fl¡ ˝√√í˘
Œ√˝√√1 ø¬ÛøÍ¬1 Ù¬±À˘ Ôfl¡± ¤È≈¬fl≈¡1± Œ‰¬À¬ÛÈ¬± øSˆ”¬Ê√±fl¡±11 ˝√√±Î¬ˇ ’±1n∏  ˝◊√√ ø¡ZÓ¬œ˚˛ ’±1n∏
¸5˜ fl¡±ø˜˝√√±Î¬ˇ1 ˜±Ê√Ó¬ ’ªø¶öÓ¬º Œ‰¬À¬ÛÈ¬±, øSˆ”¬Ê√±fl‘¡øÓ¬ ’—¸Ù¬˘fl¡1 ¬Û‘á¬œ˚˛ ˆ¬±·Ó¬
’fl¡Ú˜±Ú Î¬◊øÍ¬ Ôfl¡± ’—˙ÀÈ¬± [¶Û±˝◊√√Ú, spine] ¤Î¬±˘ Œ‰¬À¬ÛÈ¬± ˝√√±Î¬ˇ ∆˝√√ õ∂ªøX«Ó¬ ∆˝√√
Ô±Àfl¡ ’±1n∏ ˝◊√√˚˛±Àfl¡ ¤Sêíø˜˚˛Ú Œ¬ı±À˘º fl¡_±ø¶ö Î¬±˘ ˝◊√√˚˛±1 ˘·Ó¬ ˘· ˚≈Mê√ Ô±Àfl¡º
¤Sêíø˜ ˛̊Ú1 Ó¬˘Ù¬±À˘ Ôfl¡± ·±“Ó¬ÀÈ¬±fl¡ Œ¢≠Úí ◊̋√√Î¬ · 3̋√√1 [glenoid cavity] Œ¬ı±˘± ̋ √√ ˛̊ ’±1n∏
˝◊√√˚˛±ÀÓ¬˝◊√√ õ∂·øGfl¡±ø¶ö [humerus] 1 ˜≈1ÀÈ¬± ˘· ˘±ø· fl¡±g1 ¸—À˚±·¶ö˘ [shoulder

joint] ¸‘ø©Ü ∆˝√√ÀÂ√º õ∂øÓ¬Î¬±˘ fl¡_±ø¶öÀ˚˛˝◊√√ ≈√È¬±Õfl¡ ˆ“¬±Ê√˚≈Mê√ ¤Î¬±˘ ¬Û±Ó¬˘ ˝√√±Î¬ˇº ¤˝◊√√
˝√√±Î¬ˇ Î¬±˘Àfl¡˝◊√√ ¸±Ò±1ÌÀÓ¬ ¶®g±ø¶ö [collar bone] Œ¬ı±À˘º

Œ|±Ìœ‰¬Sê ≈√Î¬±˘ Œ|±Ìœ ’ø¶ö [coxal bone] Œ1 ·øÍ¬Ó¬ ∆˝√√ÀÂ√ [ø‰¬S 20.10]
õ∂øÓ¬Î¬±˘ Œ|±Ìœ ’ø¶öÀ˚˛˝◊√√ øÓ¬øÚÎ¬±˘Õfl¡ ˝√√±Îˇ  ˝◊√√ø˘˚˛±˜ [ilium], ˝◊√√ø¶®˚˛±˜ [ischium]
’±1n∏ ø¬ÛÎ¬◊ø¬ıÂ√ [pubis] ¸—˚≈Mê√ ∆˝√√ ·øÍ¬Ó¬ ∆˝√√ÀÂ√º ¤˝◊√√. øÓ¬øÚ›Î¬±˘ ˝√√±ÀÎ¬ˇ ø˚ ’—˙Ó¬
¸—À˚±· ¶ö±¬ÛÚ fl¡ø1À˘ Ó¬±Ó¬ ¤È¬± Œ|±øÚÎ¬◊˘‡≈˘ ¬ı± ¤À‰¬È¬±¬ı≈˘±˜ [acetabulum] Ú±˜1
·±“Ó¬1 ¸‘ø©Ü ∆˝√√ÀÂ√ ’±1n∏ ˝◊√√˚˛±ÀÓ¬˝◊√√ Î¬◊1n∏1 ˝√√±Î¬ˇ ’±ø˝√√ ˘· ˘±ø·ÀÂ√º Œ|±øÚ‰¬Sê1 ≈√À˚˛±È¬±
’Ò«˝◊√√ ’±ø˝√√ ˘· ˘±ø· ø¬ÛÎ¬◊ø¬ıfl¡ [pubic symphysis] ¸‘ø©Ü fl¡ø1ÀÂ√ ’±1n∏ ˝◊√√ Ó¬c˜˚˛
Œfl¡±˜˘±ø¶öÀ1 [fibrous cartilage] ·øÍ¬Ó¬¬º

20.4 ¸øg [Joints]

Œ√˝√√1 ø˚Àfl¡±ÀÚ± ’ø¶öÀ1 ·øÍ¬Ó¬ ’—· ‰¬±˘Ú±√ ¬ı± ·øÓ¬ fl¡ø1¬ıÕ˘ ¸øgÀ¬ı±1 õ∂À˚˛±Ê√Úœ˚˛º
‰¬˘Ú ·øÓ¬› ̋ ◊√√ ˛̊±1 ¬Û1± ¬Û‘Ôfl¡ Ú˝√√ ˛̊º ¤ ◊̋√√ ̧ øgÀ¬ı±1 ≈√Î¬± ∏̆ ̋ √√±Î¬ˇ1 ¬ı± ̋ √√±Î¬ˇ ’±1n∏ Œfl¡±˜˘±ø¶ö1
˜±Ê√1¬ ¸—À˚±· ¶ö̆ º ø˚À¬ı±1 ¸øgÀ ˛̊ ’±˘•§ [fulcrum] ø˝√√‰¬±À¬Û fl¡±˜ fl¡À1 Œ¸˝◊√√À¬ı±1Ó¬
Œ¬Û˙œÀ˚˛ ¸‘ø©Ü fl¡1± ˙øMê√À1, ¸øg1 ˜±Ò…˜Ó ·øÓ¬ fl¡À1±ª± ˝√√˚˛º ø¬ıøˆ¬iß fl¡±1fl¡1 ›¬Û1Ó¬
øˆ¬øM√√ fl¡ø1 ¤˝◊√√ ̧ øgÀ¬ı±À1 ·øÓ¬ õ∂√±Ú fl¡ø1¬ı ¬Û±À1º ·Í¬Ú1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1 ̧ øgÀ¬ı±1fl¡
øÓ¬øÚø¬ıÒ ̃ ≈‡… ·Í¬Ú ’—˙Ó¬ ̂ ¬±· fl¡1± ∆˝√√ÀÂ√, ¤˝◊√√À¬ı±1 ̋ √√í˘ Ó¬c˜˚˛ ̧ øg [fibrous joint],
Œfl¡±˜˘±ø¶ö̃ ˛̊ ̧ øg [cartilaginous joint] ’±1n∏ ‰¬± ◊̋√√Úíøˆ¬ ˛̊±˘ ̧ øg [synovial joint]º
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Ó¬c˜˚˛ ¸øg Œ¬ı±À1 Œfl¡±ÀÚ± Ò1Ì1 ·øÓ¬ õ∂√±Ú Úfl¡À1º ¤È¬± ˜”11 ¬Û1± ’±ÚÀÈ¬±
”̃1Õ˘ ‘√Ï¬ˇ¬ıXˆ¬±Àª ‚ÚÓ¬Lã ˛̊ ̧ —À˚±Ê√fl¡ fl¡˘±À1 •§‰¬±1 [suture] 1+¬Û ̊ ≈Mê√ fl¡ø1, ̃ &Ê√Ò±1

¬ı± ŒSêøÚ˚±˜1 ¸‘ø©Ü fl¡À1 º
Œfl¡±˜˘ø¶ö ¸øgÀ¬ı±À1 ’ø¶öÀ¬ı±1 Œfl¡±˜˘±ø¶öÀ1 ¸—˚≈Mê√ fl¡À1º Œ˜1n∏√G1

›‰¬1±›‰¬ø1Õfl¡ Ôfl¡± ≈√Î¬±˘ fl¡±À˙1n∏fl¡± ŒÊ√±1± ¤˝◊√√ ¸øg1 ¡Z±1± ˝√√˚˛º ¤˝◊√√ ¸øgÀ¬ı±À1 ¸œø˜Ó¬
¬Ûø1˜±Ì1 ·øÓ¬Ó¬ ¸˝√√± ˛̊ fl¡À1º

‰¬±˝◊ √ √Úíøˆ¬˚˛±˘ ¸øgÓ¬ ≈√Î¬±˘ ˝√√±Î¬ˇ1 ¸—À˚±· ¶ö̆ 1 ˜±Ê√Ó¬ 1¸À1 ¬Ûø1¬Û”Ì«
‰¬± ◊̋√√Úíøˆ¬ ˛̊±˘ · 3̋√√1 [synovial cavity] Ô±Àfl¡º ¤˝◊√√ Ò1Ì1 ¸7¡¡¡±1 ¬ı±À¬ı ‰¬±˝◊√√Úíøˆ¬˚˛±˘
¸øgÀ˚˛ ˚ÀÔ©Ü ·øÓ¬ õ∂√±Ú fl¡ø1¬ı ¬Û±À1º ¤˝◊√√ ¸øgÀ˚˛ ‰¬˘ÚÓ¬ ¸˝√√±˚˛ fl¡±1±1 Î¬◊¬Ûø1› Œ√˝√√1
’Ú…±Ú… ’—·1 ø¬ıøˆ¬iß Ò1Ì1 ·øÓ¬ÀÓ¬± ̧ √̋√± ˛̊ fl¡À1º fl¡µ≈fl¡ ‡ø~fl¡± ̧ øg [ball and sockert

joint, õ∂·øGfl¡±ø¶ö ’±1n∏ ¬ıé¬ ‰¬Sê1 ˜±Ê√Ó¬], fl¡r± ¸øg [hinge joint, ’±“Í≈¬1 ŒÊ“√±1±Ó¬],
Ò≈1±¢∂ ¬ı± fl¡œ˘fl¡ ̧ øg [pivot joint, ¤È¬˘±Â√ ’±1n∏ ¤ø'Â√1 ̃ ±Ê√Ó¬] ø¬ı¸¬Û«Ú ̧ øg [gliding

joint, ˜øÚ ¬ıøgfl¡±À¬ı±11 ˜±Ê√Ó¬] ’±1n∏ ¬Û˘…±Ú ¸øg  [saddle joint, ˜øÚ¬ıøgfl¡± ’±1n∏
¬ı≈Î¬ˇ±’±„≈√√ø˘1 fl¡1Ó¬˘±ø¶ö1 ˜±Ê√Ó¬] ’±ø√ ‰¬±˝◊√√Úíøˆ¬˚˛±˘¸øg1 øfl¡Â≈√˜±Ú Î¬◊√±˝√√1Ìº

20.5 Œ¬Û˙œ ’±1n∏ fl¡—fl¡±˘ Ó¬La1 ø¬ıfl¡±1¸˜”˝√√ [Disorders of muscular and skeletal

system]

˜…±Â√ÀÔøÚ˚˛± Œ¢∂øˆ¬Â√ƒ [mysthenia gravis]– ˝◊√√ ¤fl¡õ∂fl¡±1 ¶§¸é¬˜Ó¬±À1 ø¬ıfl¡±1º ˝◊√√˚˛±1
Ù¬˘Ó¬ ¶ß±˚˛À¬Û˙œ ¸—À˚±·¶ö˘ õ∂ˆ¬±ø¬ıÓ¬ ∆˝√√ ”√¬ı«˘ ˆ¬±·1n∏ª± Œ¬Û˙œ ’±1n∏ Œ¬Û˙œ1 ’—·˜±Ó¬
˝√√˚˛º
˜±Â√fl≈¡˘±1 øˆ¬Â√¬∏CíøÙ¬ [Muscular dystrophy] – ˝◊√√ fl¡—fl¡±˘ Ó¬Lafl¡ Sê˜±·Ó¬ˆ¬±À¬ı é¬˚˛
fl¡ø1¬ı ¬Û1± ¤fl¡ Ê√œøÚ˚˛ ø¬ıfl¡±1º
øÈ¬ÀÈ¬Úœ [Tetany]– Œ√˝√√1¸Ó¬ Ca++ 1 ¬Ûø1˜±Ú ’øÓ¬ fl¡˜ Œ˝√√±ª±1 Ù¬˘Ó¬ Œ¬Û˙œÀ¬ı±11
¸‚Ú ¸—Àfl¡±‰¬Ú Œ˝√√±ª±ÀÈ¬±Àª˝◊√√ øÈ¬ÀÈ¬Úœ1 ˘é¬Ìº
’±1ÔË±˝◊√√øÈ¬Âƒ√ [Arthritis]– ¸øgÀ¬ı±11 õ∂À√˝√√ ˝√√ ˛̊º
’ø©Ü’í¬Û1íøÂ√Âƒ√ [Osteoporosis]– ’ø¶ö ¬Û≈?1 ̋ }√√±¸ ’±1n∏ Ù¬˘Ó¬ ̋ √√±Î¬ˇ ̂ ¬„√√±1 ¬ıøÒ«Ó¬ ̧ y±ªÚ±
Œ˝√√±ª±ÀÈ¬± ¤fl¡ ¬ı˚˛¸ ̧ •Ûfl«œ˚˛ ø¬ıfl¡±1º Œ√˝√√Ó¬ ̋ ◊√√©Ü™ÀÊ√Ú ̋ √√1À˜±Ú1 ¬Ûø1˜±Ú fl¡ø˜ Œ˚±ª±ÀÈ¬±›
˝◊√√˚˛±1 ¤È¬± fl¡±1Ìº
·±Î¬◊Èƒ¬ [Gout]– ˝◊√√Î¬◊ø1fl¡ ¤øÂ√Î¬1 ¶£¬øÈ¬fl¡ [Uric acid crystals] ¸øgÀ¬ı±1Ó¬ Ê√˜± Œ˝√√±ª±
ø¬ıfl¡±1º
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¸±1±—˙ [SUMMARY]

¸fl¡À˘±À¬ı±1 Ê√œø¬ıÓ¬ õ∂±ÌœÀ1˝◊√√ ·øÓ¬ ¤fl¡ Î¬◊À~‡À˚±·… ∆¬ıø˙©Ü…º õ∂È¬íõ≠±Ê√˜1 õ∂¬ı±˝√√Ú ·øÓ¬, Œ1±˜fl¡
·øÓ¬, ˜±Â√1 Ù¬±Ú ¬ı± ¬Û±ø‡, ‰¬1±˝◊√√1 ŒÎ¬Î¬◊fl¡±, ¬Û±√ ’±ø√1 ·øÓ¬ õ∂±ÌœÀ¬ı±À1 Œ√‡≈›ª± ·øÓ¬1 Î¬◊√±˝√√1Ìº
õ∂±ÌœÀ¬ı±11 ˝◊√√26√±fl‘¡Ó¬ˆ¬±À¬ı ¤Í¬±˝◊√√1 ¬Û1± ’±ÚÍ¬±˝◊√√Õ˘ ·øÓ¬fl¡1±Àfl¡˝◊√√ ‰¬˘Ú Œ¬ı±À˘º ‡±√…, ¬ı±¸¶ö±Ú,
¸˝√√À˚±·œ1 ¸g±Ú, õ∂Ê√ÚÚ1 Î¬◊¬Û˚≈Mê√ ¶ö±Ú, ’Ú≈fl≈¡˘ ¬Ûø1À¬ı˙, ˙Sn∏1 ¬Û1± øÚÊ√1 1é¬Ì±À¬ıé¬Ì ’±ø√1
¬ı±À¬ı Ê√œª Ê√cÀ¬ı±À1 ·øÓ¬ fl¡À1º

˜±Ú¬ıÀ√˝√√Àfl¡±¯∏À¬ı±À1 ¤ø˜¬ıœ˚˛ ·øÓ¬, Œ1±˜fl¡ ·øÓ¬ ’±1n∏ Œ¬Û˙œ ·øÓ¬ õ∂√˙«Ú fl¡À1º ‰¬˘Ú ’±1n∏
’Ú… ¬ıU Ò1Ì1 ·øÓ¬Ó¬ Œ¬Û˙œÀ¬ı±11 fl¡±˚«…1 ¤fl¡ ¸˜øi§Ó¬ õ∂øSê˚˛±1 1fl¡±1 ˝√√˚˛º ’±˜±1 Œ√˝√√Ó¬ øÓ¬øÚ
Ò1Ì1 Œ¬Û˙œ Ô±Àfl¡º fl¡—fl¡±˘1 ∆¸ÀÓ¬ fl¡—fl¡±˘ Œ¬Û˙œ Ê√øÎ¬ˇÓ¬ ∆˝√√ Ô±Àfl¡º ¤˝◊√√À¬ı±1 ‹ø26√fl¡ ’±1n∏
Œ√‡±Ó¬ Œ1ø‡Ó¬º ’ôL1±—·œ˚˛ Œ¬Û˙œÀ¬ı±1 Œ√˝√√1 ’ôL«ˆ¬±·Ó¬ Ôfl¡± ’—·À¬ı±11 ’±¬ı1ÌœÓ¬ Ô±Àfl¡ ’±1n∏
¤˝◊√√À¬ı±1 ’ÕÚø26√fl¡ Ó¬Ô± ’Õ1ø‡fl¡º ˝√√+√À¬Û˙œÀ¬ı±1 ˝√√+√ø¬ÛG1 Œ¬Û˙œº ¤˝◊√√À¬ı±1 ∆1ø‡fl¡ ˙±‡±-
õ∂˙±‡±˚≈Mê√ ’±1n∏ ’ÕÚø26√fl¡º Œ¬Û˙œÀ¬ı±11 Î¬◊ÀM√√Ê√ÚÓ¬±, ̧ —Àfl¡±‰¬ÚÓ¬±, õ∂¸±1ÌÓ¬± ’±1n∏ ø¶öøÓ¬¶ö±¬Ûfl¡Ó¬±
&Ì ’±ÀÂ√º

Œ¬Û˙œÓ¬cÀ¬ı±1 Œ¬Û˙œÀ¬ı±11 ¤fl¡ ˙±1œø1fl¡ Œ·±È¬º õ∂øÓ¬ÀÈ¬± Œ¬Û˙œÓ¬cÀ1 ¸˜±ôL1±˘Õfl¡ ¸ø7¡¡¡Ó¬
’¸—‡… Œ¬Û˙œÓ¬cfl¡± ’±ÀÂ√º õ∂øÓ¬ÀÈ¬± Œ¬Û˙œÓ¬cfl¡±ÀÓ¬˝◊√√ Œ|Ìœ¬ıXˆ¬±À¬ı ¸ø7¡¡¡Ó¬ Â√±1Àfl¡±ø˜˚˛±1 Ú±À˜
’·ÚÚ fl¡±˚«…é¬˜ Œ·±È¬ Ô±Àfl¡º õ∂øÓ¬ÀÈ¬± Â√±1Àfl¡±ø˜˚˛±1À1 ˜Ò…ˆ¬±·Ó¬ Î¬±Í¬ ˜±˚˛íøÂ√Ú øÙ¬˘±À˜ÀKI◊À1
·øÍ¬Ó¬ "A"-¬ÛøÈ¬ Ô±Àfl¡ ’±1n∏ ̋ ◊√√˚˛±1 ≈√À˚˛±fl¡±À¯∏ ¬Û±Ó¬˘ ¤flƒ¡øÈ¬Ú øÙ¬˘±À˜∞I◊1 ¤Î¬±˘Õfl¡ "I" - ¬ÛøÈ¬ ≈√È¬±
Ô±Àfl¡º ¤flƒ¡øÈ¬Ú ’±1n∏ ˜±˚˛íøÂ√ÚÀ¬ı±1 ˝√√í˘ ¸—Àfl¡±‰¬Ú˙œ˘ øfl¡Â≈√˜±Ú ¬ıUÀ˚±·œ õ∂øÈ¬Úº ˜±˚˛íøÂ√Ú1 ø˚
¸øSê˚˛ ’—˙Ó¬ ¤flƒ¡øÈ¬Ú ˘±ø·¬ı ¬Û±À1 Ó¬±Ó¬ ¸±Ò±1Ì ’¬ı¶ö±Ó¬ ¬∏C¬ÛíøÚÚ Ú±˜1 ¤ø¬ıÒ õ∂øÈ¬ÀÚ Ï¬±øfl¡
1±À‡º ˜± ˛̊øÂ√Ú1 ≈̃1ÀÈ¬±Ó¬ ATP¤Ê√ Ú±˜1 ¤ÚÊ√±˝◊√√˜ Ô±Àfl¡ ’±1n∏ ˝◊√√˚˛±Ó¬ ATP1 ¬ı±Àg±Ú ¶ö±Ú Ô±Àfl¡º
¤øÈ¬ Œõ∂1fl¡ ¶ß±˚≈ ¤ Œ¬Û˙œÓ¬cÕ˘ ¤flƒ¡Â√Ú ø¬ıˆ¬¬ı Î¬◊»¬Û±√Ú fl¡ø1¬ı ¬Û1±Õfl¡ ¸—Àfl¡Ó¬ fl¡øÏ¬ˇ˚˛±˝◊√√ ∆˘ ˚±˚˛º
˝◊√˚˛±1 õ∂ˆ¬±¬ıÓ¬ Â√±1fl¡íõ≠±Ê√ø˜fl¡ Œ1øÈ¬fl≈¡˘±˜1 ¬Û1± Ca++ øÚ·«Ó¬ ˝√√˚˛º Ca++ À˚˛ ¤flƒ¡øÈ¬ÚÀ¬ı±1 ¸øSê˚˛
fl¡À1 ’±1n∏ Ù¬˘Ó¬ ˝◊√√ ˜±˚˛íøÂ√Ú1 ˜≈1ÀÈ¬±1 ˘·Ó¬ ˘· ˘±ø· ¸—fl¡1À¸Ó≈¬ ¬ı± SêÂ√ ø¬ıËÊ√ ¸‘ø©Ü fl¡À1º ¤˝◊√√
¸—fl¡1 Œ¸Ó≈¬À¬ı±À1 ¤fl¡øÈ¬Ú Ó¬cfl¡±À¬ı±1fl¡ È¬±ÀÚ ’±1n∏ Ù¬˘Ó¬ ¤˝◊√√À¬ı±1 ˜±˚˛íøÂ√Ú Ó¬cÀ¬ı±11 ›¬ÛÀ1À1
¸˜ø¬Û«Ó¬ ∆˝√√ ˚±˚˛ ’±1n∏ Ù¬˘Ó¬ ¸—Àfl¡±‰¬Ú ˝√√˚˛º Ca++ ŒÓ¬øÓ¬˚˛± ¬Û≈Ú1 ‰¬±1fl¡íõ≠±Ê√ø˜fl¡ Œ1øÈ¬fl≈¡˘±˜Õ˘
Î¬◊ˆ¬øÓ¬ ˚±˚˛ ¬ı±À¬ı ¤flƒ¡øÈ¬ÚÀ¬ı±1 øÚø¶ç¡˚˛ ∆˝√√ ¬ÛÀ1º ¸—fl¡±1 Œ¸“Ó≈¬À¬ı±1 ˆ¬±À„√√ ’±1n∏ Œ¬Û˙œÀ¬ı±À1 ø¬ı|±˜
’ª¶ö± ¬Û±˚˛º ¬ı±À1 ¬ı±À1 Œ¬Û˙œÀ¬ı±1 Î¬◊ÀM√√øÊ√Ó¬ ∆˝√√ Ô±øfl¡À˘ ¤˝◊√√À¬ı±1 ˆ¬±·1n∏ª± ˝√√˚˛º Œ¬Û˙œÀ¬ı±1Ó¬
Ôfl¡± 1„√√± ¬ı1Ì1 ˜±˚˛í¢üø¬ıÚ Ú±˜1 1?fl¡ ¬Û√±Ô«1 Î¬◊¬Ûø¶öøÓ¬1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1 ¤˝◊√√À¬ı±1fl¡ 1„√√±
’±1n∏ ¬ı·± Ó¬cÓ¬ ˆ¬±À·±ª± ∆˝√√ÀÂ√º ’ø¶ö ¬ı± ˝√√±Î¬ˇ ’±1n∏ Œfl¡±˜˘±ø¶öÀ¬ı±1 ˘·˘±ø· ’±˜±1 fl¡—fl¡±˘ Ó¬La
·øÍ¬Ó¬ ∆˝√√ÀÂ√º fl¡—fl¡±˘ Ó¬Lafl¡ ’é¬œ˚˛ ’±1n∏ Î¬◊¬Û±—·œ˚˛ ø˝√√‰¬±À¬Û ≈√ˆ¬±·Ó¬ ˆ¬·±¬ı ¬Û±ø1º ˘±›À‡±˘±,
Œ˜1n∏√G, ¬fl¡±ø˜˝√√±Î¬ˇ ’—¸¬ Ù¬˘fl¡ ’±ø√À˚˛ ’é¬œ˚˛ fl¡—fl¡±˘ ·Í¬Ú fl¡À1º ˆ¬ø11 ˝√√±Î¬ˇÀ¬ı±1, Œ¬ı©ÜÚœ
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’±ø√À˚˛ Î¬◊¬Û±—·œ˚˛ fl¡—fl¡±˘ ·Í¬Ú fl¡À1º ’ø¶ö ’±1n∏ ’ø¶ö1 ˜±Ê√Ó¬ ’±1n∏ ’ø¶ö ’±1n∏ Œfl¡±˜˘±ø¶ö1
˜±Ê√Ó¬ øÓ¬øÚ Ò1Ì1 ¸øg Œ√‡± ˚±˚˛º ¤˝◊√√À¬ı±1 ˝√√í˘ Ó¬c˜˚˛, Œfl¡±˜˘±ø¶ö˜˚˛ ’±1n∏ ‰¬±˝◊√√Úíøˆ¬˚˛±˘
¸øgº ‰¬±˝◊√√Úíøˆ¬˚˛±˘ ¸øgÀ˚˛ ˚ÀÔ©Ü ·øÓ¬ Œ√‡≈ª±¬ı ¬Û±À1 ¬ı±À¬ı ¤˝◊√√À¬ı±À1 ‰¬˘ÚÓ¬ Ó¬±»¬Û˚«… ¬Û≈Ì« ˆ”¬ø˜fl¡±
¢∂˝√√Ì fl¡À1º

’Ú≈̇ œ˘Úœ [EXERCISE]

 1º ø¬ıøˆ¬iß ’—˙ Œ√‡≈ª±˝◊√√ ¤fl¡ Œ¬Û˙œ1 Â√±1Àfl¡±ø˜˚˛±11 ø‰¬S ’“±fl¡±º

 2º Œ¬Û˙œ¸—Àfl¡±‰¬Ú1 ø¬ı¸¬Û«Ú ¸”S1 ¸—:± ø˘‡±º

 3º Œ¬Û˙œ ¸—Àfl¡±‰¬Ú1 ø¬ıøˆ¬iß √˙± ¬ıÌ«Ú± fl¡1±º

 4º ¸‰“¬± ŒÚ ø˜Â√± ø˘‡±º ˚ø√ ø˜Â√± ˝√√˚˛ ŒÓ¬ÀôL Î¬◊øMê√ÀÈ¬± ¸‰“¬±Õ˘ ¬Ûø1¬ıÓ«¬Ú fl¡1±º

[a] ¬Û±Ó¬˘ Ó¬cÓ¬ ¤flƒ¡øÈ¬Ú Ô±Àfl¡º

[b] Œ1ø‡Ó¬ Œ¬Û˙œ1 H- zone ¤ Î¬±Í¬ ’±1n∏ ¬Û±Ó¬˘ ≈√À ˛̊±ø¬ıÒ Ó¬cÀfl¡ øÚ√ «̇± ˛̊º

[c] ˜±Ú¬ı fl¡—fl¡±˘Ó¬ 206 Î¬±˘ ˝√√±Î¬ˇ ’±ÀÂ√º

[d] ˜±Ú¬ı Œ√˝√√Ó¬ 11 Œ˚±1 fl¡±ø˜˝√√±Î¬ˇ ’±ÀÂ√º

[e√√] ’—¸ Ù¬˘fl¡ Œ√˝√√1 ’—fl¡œ˚˛Ù¬±À˘ Ô±Àfl¡º

 5º ¬Û±Ô«fl¡… ø˘‡±–

[a] ¤flƒ¡øÈ¬Ú ’±1n∏ ˜± ˛̊íøÂ√Ú

[b] 1„√√± ’±1n∏ ¬ı·± Œ¬Û˙œ

[c] ¬ıé¬ ’±1n∏ Œ|±Ìœ Œ¬ı©ÜÚœº

 6º ô¶y I 1 ∆¸ÀÓ¬ ô¶y II ø˜˘±˝◊√√ ø˘‡±–

ô¶y-I      ô¶y-II

[a] ø˜ø˝√√ Œ¬Û˙œ [i]  ̃ ±˚˛í¢≠ø¬ıÚ

[b] ¬∏C¬Ûí˜±˚˛íøÂ√Ú [ii] ¬Û±Ó¬˘ Ó¬cfl¡±

[c]  1„√√± Œ¬Û˙œ [iii] ŒÊ√±“1±

[d]  ˘±›À‡±˘± [iv] ’ÕÚø26√fl¡º

 7º ˜±Ú¬ıÀ√˝√√1 Œfl¡±¯∏À¬ı±À1 øfl¡ øfl¡ Ò1Ì1 ·øÓ¬ õ∂√˙«Ú fl¡À1∑

 8º ¤È¬± fl¡—fl¡±˘ Œ¬Û˙œ ’±1n∏ ¤È¬± ˝√√+ƒ√À¬Û˙œ Ó≈¬ø˜ Œfl¡ÀÚÕfl¡ ¬Û±Ô«fl¡… Œ√‡≈ª±¬ı±∑

 9º Ó¬˘Ó¬ ø√ ˛̊± Œ¬ı±11 ˜±Ê√Ó¬ øfl¡ ¸øg Œ√‡± ˚± ˛̊ ø˘‡±–
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[a] ¤È¬˘±Â√ ˚ ¤ø'Â

[b] ˜øÚ¬ıøgfl¡± ˚ ¬ı≈Ï¬ˇ± ’±„≈√√ø˘1 fl¡1Ó¬˘±ø¶ö

[c] ’—&˘±ø¶öÀ¬ı±11 ˜±Ê√Ó¬

[d] Î¬◊¬ı«ø¶ö ˚ ¤À‰¬È¬±¬ı≈̆ ±˜

[e√√] ˘±›À‡±˘±1 ˝√√±Î¬ˇÀ¬ı±11 ˜±Ê√Ó¬

[f¬] Œ|±Ìœ Œ¬ı©ÜÚœ1 ø¬ÛÎ¬◊ø¬ıfl¡ ’ø¶öÀ¬ı±11 ˜±Ê√Ó¬º

√ 10º ‡±˘œÍ¬± ◊̋√√ ¬Û”1 fl¡1±–

[a] ¸fl¡À˘±ø¬ı˘±fl¡ ô¶Ú…¬Û±˚˛œ [øfl¡Â≈√˜±Ú1 ¬ı±ø˝√√À1] õ∂±ÌœÀ1 ______ ¢∂œª± fl¡À˙1n∏fl¡± Ô±Àfl¡º

[b] ˜±Ú≈̋ √√1 õ∂øÓ¬‡Ú ¬Û±√ÀÓ¬ Ôfl¡± ’—&˘±ø¶ö1 ¸—‡…± ______º

[c] Œ¬Û˙œÓ¬c1 ¬Û±Ó¬˘ Ó¬cfl¡±Ó¬ 2È¬± "F"-actin Ô±Àfl¡ ’±1n∏ ˝◊√√˚˛±1 ˘·Ó¬ Ôfl¡± ’±Ú ≈√È¬±
õ∂øÈ¬Ú ˝√√í˘ ______ ’±1n∏ ______º

[d] ¤È¬± Œ¬Û˙œÓ¬c1 ______ Ó ¬Ca++ Ê√˜± ∆˝√√ Ô±Àfl¡º

[e√√]  ______ ’±1n∏ ______Œ˚±1 fl¡±ø˜˝√√±Î¬ˇfl¡ õ≠ª˜±Ú fl¡±ø˜˝√√±Î¬ˇ Œ¬ı±À˘º

[f¬] ˜±Ú≈˝√√1 ˘±›À‡±˘±ÀÈ¬± ______ ˝√√±ÀÎ¬ˇÀ1 ∆Ó¬˚˛±1œº
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