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1. MNBRERG i

(Musculoskeletal System —an Overview)

WILPA 3% STl (1 Bk i

(OVERVIEW OF THE
MUSCULOSKELETAL SYSTEM)

BT (Introduction)

HLAE R R EFEIA - B FIRE - S8R
TRERTHI SR E M LR R — e B ThRE -
s

o MERFHASTEAR

o STRPFIRFEHCHHAR -

e jifi#fj(Movement) -

o R, -

o FREPESFIRENYFETE -

E4FER R (connective tissue)

KERSTHINL A E B A2 RS R (2omEE
FORE) ATRE K - A A S R (spe-
cialized cells) » E L8R EEERBIREH
(collagen) ~ 587738 H (elastin) DL B A 3d 14 196 25
[ (structural proteoglycans)i i ifushELE (extra-
cellular matrix) - FUHY » S5 LEEVE ERELMY
(mineralized) H EXfg 4 (rigid) -

B9 (Muscle)
H=fElER - BRI - L > SEEL -

B 8% HlL(Skeletal muscle)
RS - iR R A EE SRS L (striated
muscle) - SFEARELSTHINLA SR A -

Al (Cardiac muscle)
DL L IR RANL -

F & Al (Smooth muscle)
SR - 2 E A AN [E 2R ) B P e Yy
FERERL - SR AEIThRES FF M S 1R E
2 NME ~ HGERATEE - GERZLIATP
FIEARETF - EGHRA PRE S s b M RE
B MEAEHRIRTT -

AL AT M S 9 221 3 (stimulation) = 3]
BATEERIR 2 » AN © B Esl G E Be TS

1t - LHLEAENE B CRIMHE » DARCFELE S
FEACER YR - DRI S [EENLE)E
H (actin) F1JL&E H F (myosin) » 7RE[HHH AR
1 ##AfE(protein filaments) 25 A FH{EFT - S |
RUHEA & -

& 85(The skeleton)
B EFEEEE - B FREHEIER (p.49) - FRET
= E IR RE T - BRETATREREAS ATJE dhiry
(rigid) - thATHER ] JE Y (flexible) - UiEHF
SR AR RS AE »

hE& (Bone)

W E- 2 Al Y (rigid) - H R KER 5B g%y
RE - ‘Eidft TP E RSB SR 2 - I H
WLARIY 2% - & th /2 S e Eh(locomotion)]
B EE - R HEMDhRE BAEELE (matrix)
WEERIRETT - DU B #E-P M BRI B (B
sElMAER] » haemopoiesis) <

&Y & (Cartilage)
WCE IR - RTERAEE s B R
TERISZHRF{F FH (semi-rigid support) <

Rt R R AR o - R BUEHS
TESE R RE -h 2B i (cartilaginous template)
AR -

- AR R BRRR )R

(Ligaments,tendon,and aponeuroses)
HILEE (tendons) FIHEAS (aponeuroses) & #fE [ AH
ik - FAGHEBE LA S R S 85 5T -

P ] B ARy - AT HERE S Bk
A —#E - hN9g AR EIRRET o WUREE LA
B RS EREY) -

Jo REE4p 8 s J2 T REIAY (broad) - {4 i
(sheet-like) L -

R Efi (Joints)

AR B EZMIESY) - BRI IR
FEfr AR - AR (p.66) - BHETHY TR
IS ) i B AR E R B AIIIREE



B RRRAaES

(Control of the musculoskeletal system)

AL B R R 2 AR SR AT - DAZE A1)
FAVEEENFIREE) -

EEVERIGIRE LT 35 B

o B S E S ST (Efferent motor neurons) » A
TEALH L PIREHER I 5 [REUGHE -

o TLARORT BRI e RS2 23 (stretch receptors)FfT
5 | Zerig A e (Afferent feedback) » DLz #
BT ~ B e SRR - A EEE R i
ll\g;_ °

o B HEA AR ME R TE (Neural pathways)Aa] 2L
T A BRI P B 1 3 B (5 4 i B UL B 5 T
JJl 5 agonist-antagonist pairs) » L5 | 5% 87
TEEES) - PIANER(PAEBYREN RS ¢ "cen-

tral pattern generator")

A R g i AR an ] ek E B S F2 B » 25
Crash Course : 7t At Bl 427 ok i i -

o LA RERARSEAE
FLBES ° -

o APABERMEI—RRIDER
e

& &k H1B% (CONNECTIVE TISSUE)

TE 3B (Definition)

FEfT R AR AR B AEURE - SR
1E#E (ground substance) L iz fAfE AR SR
B (extracellular matrix) - F&/25 Bl Ay Eb
(matrix:cell) &= & A AH AR A Fr 3 -

3R (Origins)

FEwE ARk H G R R g B AR - A
1R I B 4 5§ AH A% Bl i BE (mesenchyme) < (
B 1.1)

MﬁE(Functions)
FERE AR AL TIRE - B

SNERE

(ectoderm)

=

(endoderm)

i
BIRALE - PR
. BB MEL
a@fagn:m&% (vertral) Mt

(skeleton, muscles,
ligaments, tendons,

uermis of skin, etc. /)
W11 =MBRETEES -

o BURAHARAITEER R Z IR0 B B (AR A
YILAEE TASHA -

o B MERYS23E - BRI SR LU T ER
A 3% (muscle attachment) -

o TR (Packaging) » [K] R hH ik B [F]
Rt AT AR EARRR 2R -

o MBI EE - EIERETEREREAGHE
e -

o [AEE{E F (insulation)

o PR AASFHIERT AL S e
Ry -

$ARY A 2 (Components)
= = BB AR R S A ~ A
#=E -

FHAB(Cells)
FEET AR A S E A R AR - S SRR
H¥riE—ERITIRE(E 1.2) -

4t (Fibres)
RBREFB (collagen)

B R AR IR MR E R E B -
FBI5UE /2 H B 2 H (tropeollagen) FTFEZRK »



tropocollagen/E FH & & BU5E BB HH AT (matrix-
secreting cells) VB #EFF &K - & Tropocollagen
MR E NS LB RE - Tropocollageng &1
gfi(modified) iR BREH -

B 5 HH = 1R R e AR 9 28 A SRH o5 ([
1.3)  SELEZS AP 7= AR T 2 15FEEEAY
HRBE > ¥ - B EE AR ErIThRE(E1.4) -
58 77 “F B (Elastin)
58 R T AR AR R o3 - SRR
TEFA B2 ~ BFOIMMAE - © LB H 8 B
(thinner) - 1] B2 R EAIHGIREES | (random

sh-eets) -

f M)

fSHEHE R oVABRR 2R BLR0THAE
HORRAREY ThEE
BEM | i SBI, RESMEIE | BEOSHAMES
e | Bk, EE8R
) foa
E i AEABAROIFEI
rISEABAE FRAEIROAIEEY)
mists | SRSl BB
Rl =E S 7
\s >

W12 BSHEEMIMBIREEIRITIAE -

58 77 F H a8 8 B (proelastin) T2 EK » 1
proelastin f& & & 5458& A E AU U (matrix-
secreting cells) &k o & Proelastinff B A HH
FEAMNEERE - Eg e KR {Eafi(modified) -
(Lo a4 =1

1815 £ 8% F B (Structural proteoglycans)

WS MRS R T — 1 B B RS A R S
fitn rABABAE I ELE - EMESE SR 22 EEE
(branched polysaccharides) DA SGEASAFH ERIEH
##(protein chains) - MFFZEAEAE - F4fibronectin
Kelaminin - RS M REE H AR R
F - EMAyThEe f R B R A s (rec-
ognition) » [ff3%(adhesion)f1##EF% (migration) -

o BIERIRMEIEE -
- e ﬁﬂﬁﬁﬁﬂﬂ% °
o IFIEROAARA?

(7 —\ @13 BRESHEEHRN
(fibril) 7 = — ' (microfibrils) (B) ’ /J_j\g-gﬁ(c) ’ HgEEB
e o DF(D) a BEXHEHI = IR 1E
:»« . ‘. il - e i o
- e B o s
(mclic.ulj [~ y —e P -
packing ; : —— — . B
ﬁ —e » ——

B e ;,4, -;’ e ~ -
ZBP& R (lacuna region) B R [E (overlapping region)

280nm

=




1.4 SERENBRESH

)

ERNANEBINNEER

RS (HthIsERAD)

/

BEBRECHINIDEE SRHIIDEE °

]E | UE ThEE

|| AR B B B HR A T 20 (B 2
BRBEER (NESEBR £ )
EBHY20%)

I | EERARBHNE  ER R IR BRI B
RAERISR

W | BSEeORSHEARME (BF  MEES PRI
B%) \ I  f2EM

V| bR AR R RIS RO

(fibrous)

—REHBAERS

(general connective fissue).

(adipose)

RRO(TRANZRRE

(loose(irregulor, areolar])

FRRIEY
(regular)

(dense)

FIRANY

(irregular)

‘ 3EBE8Y \
(hyaline)

nE
(cartilage)

[ T ]

(elastic)

B EBHSTAE

(skeletal connective tissue)

51

(bone marrow)

EMmme
(haemolymphoid)

\

bizt
(lymphoid tissue)

3
(B

M E
(fibrocartilage)
TR RREY (B EA 80)
(immature (woven))
(mature)

BHRiREY
(cancellous)

'
(compact)

)

BRESHN

(collagenous)

EHEBH

(elastic)

BRESH

(collagenous)

EBHESH

(elastic)

\o

1.5 #EHEEBEVDRE -



LA f B i
(OVERVIEW OF MUSCLE)

WILPAYE HH e ckE Uil ifd (contractile cells) BT Bk
HIRHAR - 28 o] DLEE A S B EaR )7 - HoAth
AlIKCHE R S AL B2l (myoepithelial cells)
(5, P.47)FOL48AE RE i (myofibroblasts) » &[S
AJ{EAS SR AR AT -

AR =fliEmrEE—E s ~ O
AILAIS-HE AL - (hE 2. 1)

|(ca rdiac muscle)

ERAn

(smooth muscle)

=4k
(skeletal
muscle)

{21 ABREHNABEEOMENLS -

= H& A (Skeletal muscle)

B RELEY 55— {84 = 2 AL R B Y E
52 ERYFRIR) SRBEENLGE B PR L A YERY
BEHD -

i & (Sites)
S AZHIINZEERILE2.1) - EF
TERPURE ~ B9ER - iEEE - B2 Bl -

224 (Control)

B BE LA IS0 AE o 1) 172 Bl A (voluntary ) 85 S 5
B{E(reflex) - 1 B #2iH#E R #f(somatic ner-
vous systeun)$Zfi -

FH#EER _AY3RIB (Histological appearance)

B RS 428 K (long and thin) » [K]H#Eiw
Rl PRRAE - H AT R 2% (multinucleated)
- T BAECER RIS T - EERA s (cross-

striated) °

AR/ (Cell size)
H A A AN E A% 50-60 1 m(&i[FAE 10-100 12m) »
FKEAEIOcm -

Y #8435 1% (Nature of contraction)

EIRRALHERY - BRIl PUEIKGHE B R - R
B (stimulus) FRF 4 ZIR B Y » RDRASRALA
R R HE Sz B 7 R B R i - B LR E S
i (summate)#E3E » ZE A= SRR RF AT ICHA -

IHEE(Function)

B RAE S RBOURE M E S DB Ry 2584 |
PHEEEAMT o ERRFRAT IE R AREGEE A
Eﬁ o

IML(Cardiac Muscle)
LAY A4 2 myocardium -

{1 & (Sites)
AR T LB LD 73 (8 2. 1) > /T
BLE (pericardium)F1. A & (endocardium) 7 ]
(& 2.33) -
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@ 2.2A ABEEXZSHAEEN
BIEER o (Courtesy of Dr K.M.
Backhouse.)

(facial muscles)

#7580
(trapezius)

RIS FLZRAN

(sternocleidomastoid)

REAAN

(pectoralis major)

AUSEAN

(serratus anterior)

B —8RAN
(biceps brachii)

IMEERIAN

(external
(rectus abdominis)

i A NS 7 \ BERT
(brachio- —f A \ 7 - 1869EAN
radialis) / \ (flexors of
wrist and
W\ fingers)

(sartorius) (rectus femoris)

wEamE

(patellar tendon)

(potgllo)
BHEB AN,

RERIAN

(tibialis anterior)

BEBBAN

(gastrocnemius)

{BRERAN

(extensor digitourm longus)

tEERAN

(soleus)

S2HFE

(retinaculum)

(lateral malleolus)

f
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