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<Abstract>
Nervous system is clinically important, and involved in most disorders directly or
indirectly. It could be injury and be a source of symptoms. Injury of central or
peripheral nervous system injury may affect that mechanism and interrupt normal
function. An understanding of the concepts of axonal transport is important for physical
therapist who treat injury of nerves.

Three connective tissue layers are the endoneurium, perineurium, epineurium. Each has
its own special structural characteristics and functional properties. The blood supply to
the nervous system is well equipped in all dynamic and static postures with intrinsic
and extrinsic vasculation. After nerve injury, alternations in the ionic compression or
pressures within this environment may interfere with blood flow and, consequently
conduction and the flow of axoplasm.

The cytoskeleton are not static. On the contrary, elements of the cytoskeleton are
dynamically regulated and are very likely in continual motion. It permits neural mobility.
There are different axonal transport systems within a single axon, of which two main
flows have been identified ; First, anterograde transport system, Secondly, retrograde
transport system.

The nervous system adapts lengthening in two basic ways. The one is that the
development of tension or increased pressure within the tissues, increased intradural
pressure. The other is movements that are gross movement and movement occurring
intraneurally between the connective tissues and the neural tissues.

In this article, we emphasize the biologic aspects of nervous system that influenced



by therapeutic approaches. Although identified scientific information in basic science is
utilized at clinic, we would attain the more therapeutic effects and develop the physical

therapy science.

I. A&

FF A7AA 22 AAAY &4 AF7EE wEEH, AR A | AdE FgS
T H(Stichel, 1998). &= A1 744 &40z A& NAAL HEE Aoyl HXHA god Al
BAAGER o)y & =283 o] F(axonal transport)d] FNE 7H4A & 4 drH(Davi
es, 1994).

A7 QA A9 shtolm, AL Bog FFITFH Fd HE o]Fo] Ut ANAHL
%"TQ‘QL‘* s €3 Jow LAY A& 4TF JHE olssted T "
A dAE 4482 olFolal: Y2 AR AL EAo|Fo] o]Fo}, w3 A

+ electrical to chemical to electrical HHZ ABE Hgdit) & d7E= AR A
ojue A AR AgEFHwt 1y FHoln.

WEES NAA Fejot Aae SALFA ol5F BHo] U522 EYABAIE] A7F
%ol (neuropathy)\} 534173 % % (central pain)e]\} 74 & (spasticity) =+ complex regiona
I pain syndrome$& ZAtetal A =87 YA S4AFEA o)F AAg s olsfsti
glojor gt} A A7ME 7]HE o] &3 A ol upper limb tension test(ULTT)Y passiv
e neck flexion, modified slump test, prone knee test(PKB), straight leg raising test(SLR)
% °] AHBreig and Troup, 1979; Elvey, 1986; Sweeney, 1990; Troup, 1981). o] & ZAAMY
< AR FA 2ZNA =AXE DFEE o]&3 HoE A FA4¥A ojF A
(axonal transport system)el @%E& w3 Aojtl. 1A 7HE 7IHE 3 XY 2 propri
oceptive neuromuscular facilitation(PNF)$} Bobath X &%, ULTT, SLR, slump test, ¢4
3} & (stabilization training) 5°l 29, °1& AR 71PE2 A% 2z 7153 W&
A &g}

2 Scrimshaw(2001)€ HF FE8ANA AA7ME71H S Aldstdoy @& a4t
ANt 3 o}, Ekstrom¥™ Holden(2002)& ZEH 9)&Fo] 28 7= 3zt A Al
B7bE7NEL WS FE8F AEJdvtR FASAT. ol Zo] AAIME VWL oF 1 &
Tl tal BEWH Aol gow, ® o2 wAL vlekg AFolrh

azy AT ol 2L A9 MEARE ol &3 HAe XE8r|HE £ FAA T Y
ounz B A AXIFF(cytoskeleton)d AU A olF AA, 2xAAe A3
ABAETE Bt MAEA AAS AR 71HY ol24 2AE AAFHIL g
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Folth. ZF TxAAgA ANAEFY EALE I AAe] od 75L& A vk o)
detch AAAFY AAH AREEE Aty 7153 Aol 9vi(Sunderland, 1991).
A9 Wi AXEA(cytoplasm)E Ao A v Al A #(micrutubule) € # neurofilamnet &

T2 58& 7F¥t) Sunderland(1991)& A7z A 9| 7383 7|53 2 dsf L—E,L
ot 2FEAES AATZEES AT WF Y ABAFE LEsy, B8 34
o] ¥ dutH AL F AEEF HFEH

217U 59l & endoneurium, perineurium, epineuriume¢]2} £2j& 379 A& x4 o] Y
o 7t & AR% 723 SA4F V15 S AYR Utk Endoneuriume AR FE BRI
i A EE Ee 988 $t} Perineuriume &8 79 AAAFER o] Fo|A zHzte
AZBEES AE He2 gAY F=7t 28 doly, & AABFES TEse 928 4
27 Al (nerve trunk)e] FHA FAY L A% 23 wet 4FE AA Ttk Perineuru
me 3Gl ¥ AR A2 FASA e vl T8E JEE . Epine

urium2 AFFES AL e, o] 2HELS AR HEE7] 9
2 Wl E wFol AA A-o] FHolE FU¢NE AAESH AAHF
tH(Sunderland, 1991).

i

Epineurium WolA A 74 &E0] 24 Rgog F3L &3, endoneuriumfid A= FAE
o] B4 EYo 2 F3YPL 3 AAFEEL AASL F(plexus)S FA3IH HtEHoZ F,
Agdu AAE&EEY] £A7 €S 2 AFL gugd dd 9 2 AFgE Ado.

AZAAE AA Y 2%8ol =A A, AA A9 20%E AH]| dH(Dommisse 1994). ©]
& WE e WM vl e wigdoz AN A r)5L 9T 43 ggq =
T2 A5 Hojnt. dAH o2 FHH A A3 Axe9 AEA(cytoplasm)e] S US ¢

W A A (intrinsic) F8 3 9 A4 (extrinsic) TH7 22 UFolAH, &
7R WHe g2 AAA dol FFHoE AHoY F4 AAAAE AABd T A F
ol FelE oA G dRE AL A AF3F S Bt 2 =3 A
AAE WFAcz: WA AT AAE 232 oz JAZA AFAU 715

A% F®13% gAFFo] 758 A HLundborg, 1975).

Tz AAdE dAH Y FFo] ofF F WEHo QUth BEF HLS &3 AHE
FYPo R Az G o A FF9 o) s A Foix dn. EY F
7o FE 48 v FAES FUxFE] AFxF AL A3 FE TA &
U s gEs J4r B B AA0E Eozith o] Wi AAo] gFolHEgk
A & AFE oA &A FdHLundborg, 1975).

WA 2 B3 A A (intrinsic vascular system)E endoneurium, perineurium, epineuriumol]
7tz AdEo o, BAE#L perineurium e ¥ 3] A endoneurium¢to 2 Eoj7tt), o]
¢} 22 9L perineuriume AHH O Z HAFEA FHTOR Ao BBI]TS A
"ot 9B Jlsold ABEWY kol S/t g FoAA Hol o] E3A H
T Ae

dole A G Aol Fasu, A4 ua #79 W
: ; A7 Ya



< WA & AA 8] FFHAAY A (stretch)? 4 (compression)<
&S WA Aotk AFL AZE FyPste dHe ASE FA o WA

& 7MY, 28 A 22 perineuriume §33E dHo] FHolxn: FErl Hof
k=)

2
o

ATt Ogata$t Naito(1986)= E7] A¥oA A< 8%< o] A4 &
BE9 ado] dojur] Al&Rslg o, 15%9] o] AFA AT A 58 Ao
ofdg A
Kiernan(1996)= B84 A4 715S A7 Hsl 3% Qo 8730 G Fgol
S g o, o] &L endoneurial fluid pressured)] €8 A © 2 perineurium)
gAY fEol FA2 Aol Ak AR &4 oF wHEHE ¢ g9 Y9 5F
< Walet i, wa F4te] A=Y FAYAY 5E5E WejstA Ao
B 55T F /A WA :r“u‘:‘a‘ AL T3 95 T2 2959
5 THWozHE UM ARz e 524 da, P T BnEFo
2 Yo 22 94L& 524 FdrH(Carpenter, 1991; Parke et al, 1981).
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AF YL 7t g wen 1o g T3l 71AF} F2ES A9y, o] /MAEY H44
I 2HYFH 7287 Qs AE FF(cytoskeleton)ol gt B WA AA4%
HCorthesy-Theulaz et al, 1992). M¥ FZAL 371x FEl9 filamentous T#A
bule, micorfilaments, neurofilament)2 T4 = ¢] It} (Shepherd, 1994). A ¥ ¥R L A F
F7Z o] ofHr}, /‘ﬂ 249 74 2HELS 95z AgEy, A& 238 s
o]9} & FXE wFo| A7 7}E(neural mobility)e] 7} st}

| /‘1]5:3'&(m1crotubule)*‘é A7o] 20nmoE F& Holw, AANAE wat FZoz F3
%tt}, o] ¥W2 alpha tubulin, beta tubulin®Z 745 o] tH(Amos and Baker, 1979; Wade
and Chretien, 1993). " A& %9 F&(polymerization)® 23 3H(depolymerization)& A1 73 W
o] T NFo ofs 2HAY. vAABe A FAsE P g A S e
I ) EH2 AHo] microtubule-associated proteins(MAPs)e)t}, MAPsol| 7159 talH =
obz] FEHCR WA Ed, 2 WEHQL 7|5 AFAW nALBES AR golF
+(anchor) 9 &8 3t} (Kobayashi and Mundel, 1998).

Microfilaments® 7 °] 5nmZ 7& Heolw, AZAAF 4 A F838A 2o A} (Chen
et al, 1992). Pl A 2% 3 o] action microfilamentsE A& o2 A%H R E 4351,
o] A AAUS Az s HAY. AANAY Blcore)oB FEE wet F3sn
grel WiRol F-2ste] AnEAY 2 HAllM nH = o] Ah(Bruce et al, 1994).

Neurofilaments= 27 o] T2 10nme 23 ©orgk WalwlEo]t}. o] =L intermediate fi
lamentgte ojFo2 EE AXAU EA5t=H N7 YA A= neurofilaments@t . Edth
Neurofilaments= vi-¢ ¢tH AN 2H 02 A o]&& A2 FA4FL A F B9 2432
) 7z 3}e #A3H(Knops, 1991). 53] neurofilamentsE F& 45 A] Ron, 93]
DALZBRGRE $7F gk wthe) vt 2ty £4E7)dME 3 dbgiolt). neurofilament
sE k3o wa} ¥8sty, Alzheimer 83 Aol QvHBrion, 1998). SF oW Ao u]A

42 HT A7 2ol Hi glen, ol HA083 580 FAaste Aol FAHE



7199&= A 2 (Terry, 1993).

2). &4 g 3ol% A A (Axonal Transport Systems)
BE AZY AEd HelAMe 847 7]*‘«] Aol glon, NAYA T e oty

o Aol fA¢} 7lsE& FA}I] A S5 AXH Y= ‘?——lﬂ‘ﬂr‘:}. Qe A5 =
2to] AL Inmol A 25nm7tA] thEFsHA| "}E]”’H:]' Z2lo] F& & A WEFA Ao
wo} AXAY FAL dA Im7tA 77| = Skt 2ol el smooth endoplasmic ret
iculum, ribosomes, mitochondri, micirtubules, nuerofilaments7} .29, A X el A w7}
UEe ¢ B3t

AZHA £4 352 gAY 2dHo Avh shvhe E2tdele 27HA] 449 Z4
7l 8 44383 MEAE

o] EAFHLI et al, 1998). AAE AXAZEY FExZ O
2 _'_w—O] o]Fol x| AWA4 Al ®(anterograde transport system)o|™, W& I &I =
d 350 vt A BEXYOZRE MEAZY AAF Al A"l (retrograde transport s
ystem)"] o F39 2% d9WAQ kinesin® dynein©] F7HA] AEA e wrgl o] & 3HDill

man and Ptfister, 1994; Vale et al, 1985; Vallee et al, 1991). Kinesin< W& &X}3o} 350
kDagl ¥ dolm, wAA#S B2 FFEH(FAFTE)CZ F3r). oo W3] Dyneind =2
717} AAM Aol 1200kDaol™, &3 (A XA 2 o] &3 Gelfand and Scholey, 199
2). didhk 2o°] TL& vALTAA 7] & Wgoz o gF5adMASo| ofF gt

e ARALe] £5& 89 20-400mmA Eojth W2 2FolE EAL FE FA
BaAo A dojx Y& AE(vesicle)o] B, AX ol A7 A E A (neurotransmitters) ¥
AZAAGED Y thAle] #dtE i (enzymes) 5°] £ Ut HlAA2Fe] EHE Wt k
inesin®] AX & YSFE FEFY. nEEZ=gole wWE AYAEES st dF 50-100m
mAEE o] 5 v} (Bear MF, 1996).

8 AR Ee] &5 5 37 01-6mmA Xl AX 4 @Al v A4, neurofil
ament 53 AE9 I HEV|AE FAstE @922 clathrin, spectrin, calmodulin 58

R, 2 249 7R E FX 37| A% EAEo ol dh

HdAEY e 3F °ﬂ 100-200mm=E w2 HAd$e] ¥ Fx9 —’—.’“‘ % Helth, &yt
He B2 F2 A% $8d 294 $£9o] thgh dill Aoy} A YA AX mEZEo}
27434 AAH(nerve growth factor, NGF) == ¢£4" A7 23 %—01“'4 OI%—“Z— AN A 9
48 2 A (lysosome)oll A E3jd ) mlALde] £H-E mwel dyneino] & 298z 85
ot 94 L 'trophic messages’'s] 9E ], EF ol A EH?SL HARE AL
T B84 Aoy F a2 Ad GAH$o] HFgATGH, A4 AXAZREY s
1 8} 3cH(Ohka et al, 1998).

AFADAEE ole} & A A olF3 FHAo] Boh. EXEA #Ao] 23U o
Hd 2R ol ABAE A F2HA wstel 2484 o]Fo] Yoy, EF 4 A
T2 AZA e 2329 F28A olF FHE A4S AAFLEN FHEHoR HAH Ax
¢} EdolFol NBEE dFE Aoz Hel.

3. ARG

5 AZAG T2 ARBAE AE5ZHA ZH oy, 1 VT wgt FFAFAL dx A
BAZ EF7EH, AV FE d54E MR AUk



A A, 72 (dura mater)elYt 217 9 Fepineurium) ¥ ZS A3z A o] ?"i—i‘*—‘] o2 AFH
o] itk FHFo AR AR LYol wEt FFANAAY HS5d dRAAAL] A2
o] A5G E AW FAYL tALY g AA wa ge ZA ]H Y 7Y
U SLR A A M ze] dAAE 398 = Utk EA4, HolA @d7x] A7 dAA o]
Ak, Bxol L&A 2AFE Wol H7iA] Wedta thA] Tdxe vt A HE
Rolth. A, z”‘ﬂ—r«] A ZA(cytoplasm)e] B&E F3 33 A& Al vk F24t
YA ARAEe} AEE T3 AEHE EF Fo] dgdt o) 55 T3 A

39 F&9 71% 9] é*é% A 8tE 30| th(Butler, 1991).

AR Aoy 54 HYdA 249 Axd B oflet FAY T 71AAY HE
o] ?—3_01‘4‘:} HFE Hole AL FFstd AAE 9 Hrd 5-9em U Zo| X} (Louis, 19
8l). ® £23dy FRES FF T o B} &50EN FREE A W AT VA
< 731017} o 20% A% o ZolFch(Millesi, 1986). ol¢t 2ol AAY &2 Yol wet 2173 <]
Zol7} Watsly] wiEol AA e FAAA 2FAN A NAHA FFE e sof gt
(Butler, 1991).

AZAE AP H&387] H8) F 79 ZHo] A% Wo] Utk 3tvk= AW 2
oy ¢EE IS Aoli, b dtue A% 2F 9 FAYoR HEUGNA Ao
U 273749 &3 A(gross movement)? AR A R dojvts AFxA 3 AB=2
7+9] ¥ 7 < (intraneural movement)°] tH(Butler, 1991).

ARAE ZE A 2AYd A H$ 7]7‘4£ 7EA 5 glem, AAA L 3
A& SAlO dojdnh. AA S APl o AAAN stAE 1S Fol7] A 4
BAE w80l A "k AAAY AFF HAE 5‘_7—‘] £3] 983 3 (mechanical interfac
) AABA L A 1FF FHYE sl F 23 tH(Butler, 1989)

. 2&
9 ARAon gAoz Bdol Yoz YPHoE WE Fo
. 59 WY AWA 39 AAe|E ot
we ArAse] AZAY /14 ¥yl A AT fh AAN = BeANRE 48P
Ad A4 A5 FPFEE G ool dgou, HF Helee v
A

o =

d3lx sl o, AA7EE 7Y
P A=
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