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1

S82) demonstrarted Golgi's tendon spindies in cne

—

Marcnili o«

)

eve musclies o OX, at the transicion Dewween muscle and tendon.
He 1dentirled similar spindles in the pig, bur he nac great di-

fricuity In finding rhem in the dog, ranbiz and ser .

ReTzius (1892 was the Tirst o describe ters nation

b

eIl

174

grappe :n tie extraocular muscles ouf ranbir as & Ty pleal mutor
nerve endings. These were designed as Lelmingls Uf [.oles.
myelindgted or noamselinated coursiag cungloudina: iy with toe

MUSCre Flpre,

Snerr.agton 1897 invesTigated Toe Innerval Sul or e

He reported a peclllar brarn-

-+
o
g

o
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X
Y
—

exlraocular muscles o

A

chihg asout the tencons or at the rendosl 29nds OF Lie masc e
nese nerve endings were not distdrbed DYV osectlion wf Lhiie opbil-
thalmic division of the fifrth cranial Nnerve, and were destrosed
0Ny by section of the motor nerve of (re musele. Howeser,
when ootn opnthalmic division or the firth, and s-~il Cran.al
nerves were cubt, Log external rectuds coata:ned nuthing but de-
wenerale nerve fibres and few Tiie mWyveillatled riLles wiiios fie

Toougnt propaoiy LOGK thelir corigin in the Cliiary ganglion.
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sherrington (1898) obtained similar resulis when he -

vestigated the innervation of extraocu,ar HuUsSCcles of monxes .

Huber ¢.8499: described en grappe endings In the exrtraoc-

ular muscies o the rabblit, bur he concluded thart they were

Sensory endligs and not moLor.

Huber (1900) showed the same en yrappe endings in the

extraocular muscles of the car. in addition tou his coucius.un

b

that they were sensory ne described Sensory nerve endings in

the tencdon ends of the musc.es.

Crevatin - 501y showed Goly: tendon ol'gatis, 1ot Ttendorl

spindies, i1 Zunwan extraocldiar recrt, MUSCles, as wel.l as & res

T
73

muscle spillie

Il 19lz Crevatin studied the extraocu.ar muscles or the

camnel, using goid cnloride. He described tvplcal motor endinygs

but did not picture them. He stowed aliso filamentous var . cos: -

i/

ties, very sin.lar to terminai encings lving on nuscie fibre
Wit vervy sma.. dlamerer. Tlese endings were suppiemenlec [91%

terminations &t the transition Detweern Cendon and muscle and

DV complicaled endings in the tendon LTSsel T

chiettferdecker (1904 described the large amount of

721
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connective tissue lyving between the muscle fibres in bhuman eve
Muscies, giving the sectioll a characteristic appearance. He
added that much of ir was made up of e;astic fibres and that
the fupnction o7 these was Lo Dring the muscle DECH 1O LTS res-
Ting length. Tne consideragle guantity of conuecTive r£issue

around muscie fibres orf eve mMusSc.es was one of “He Taclors which

5

Lad prevented the recognition of the capsules uf muscle spind.e

Doglel ti906a, D/ investigaled the eXLTFaculLiar muscles ufl
man, monkey, horse, ox, dodg and cat. He demonstirated inerve

endings in the intermuscular connective Lissue and showed Tligt

[

terminations in the eve muscles of 0X were very fncl. Jeveloped
and of greater numier than in ma:n, molxey, dog ul Cgt. I e
horse, uaniv modified pacinian corpuscies, somewhat sim'idél Lo

tendon spindies, were rfound. Als0, nerve rerminations ot -he

Transition between the musc.e fiore and tendon Criglllieted SUlie-

1£1]

vimes from & neas .y medullated riore and othertimes from a
thiniy medul.ated fibre, poth of wiich possibly sent a branch
as a termination en grappe to the muscle fibre 1rselr. THe
heavily meduliated nerve flbres appeared sending off o greart
number ¢i branches to the muscie fibre, while the thiniy medu-
ilated ribres gave rise to non meduliated fibres wiich in Lurn

ended as simple terminations, often resemibling rterminat:on ern

grabpe.
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Cilimbaris ¢1910: could not find muscle spindles in tLhe
extraocular muscles of dog, cat, rabbirt, norse, fux or rat, bur
he described them in sheep, goat and wiid pig. He also round

that the number of intrafusal fibres varied from 3 to 15 fibnres.
These spindle fibres branched dichotomousiv and forwmed anasto-

mosis with other spindie fiores. and within the spindles. buLh

Sarcoplasma rich and sarcoplasmz poor muscie fibres were recoy-
nized. in the former the nuclel were centra.iy placed. The
nerve endings on the muscie Tibre were similar to the Classical
discription for spindies. Tne thicker or larger nerve filires
ended with sSpirai-like or pulbous terminations uporn thie equator-
lal region of rthe muscie fibre. Away from tie centre or vthe
spindie, a thin nerve fibre came To an end 45 a termination en
grappe. Some Times, two nerve endings were found at the CgUE -
tor, with occasional slender nerve fibre DESSINIG L0 &l eMUra-

fusal fibre and other times Lhe Twlo fnerve Tilres appearec ar

the equator witn double pular endlings,

Boekhe (19137 examined the extraccu.ar muscles of thie cart.
He detected, on some muscle fibres, a non meduliated nerve flrure
wihlich was accessory rto tine medullated motor end p.ate and un
others, similar fibres (non medullated were found incdependentiv
on muscie ribres of small cClameter. rne alsc sncwed that if 3
Weeks were given for somaric degeneration, rne g:eater part of

these non medullated fibres nad disappeared leaving a few inract.
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When the reverse experiment i.e. svmpathetic dedeneration, was
performed, he cbserved only a decrease in the number of accesso-

v flbres.

Surreon (19130 descriped structures winich ne reporred ro
be muscle spindies in the extraocular musc.es of Lhe emiryo of
mig. However, the details of their nervcous SLruUcCture were nLon

found afterbirthn.

Garven (19253 presented many important observations upon
the extraoccuiar muscles of the rabpdir. He rfound that Lhe mu-
scle fibres showed variation i2 ciameter and I, the amnounlt or
longitudinal striations, to the qegree Thar thev can Lot be

classified into two definite tvpes. He als80 round tnat —he

Rouget end plates arising from mielinated nerves were fouand
d::8€ on thick and thin muscle fibres. ey were founc maliniy
10 the posterior part of the muascie. ALSO, The sensory fermi-
nations were recognized in its anterior [YEY g

Woo..ard (1927 studied the extraccular muscles of rabbilc
and ne identified 2 sizes of fibres. Larger ones were LLer\a-
ted by medullated nerve fibres and small Tibres were [nnervated
DY non mecdullated nerve fibres. He belleved that this wtvpe of
doubie innervation was unigue to tne extlraocular muscies. The

non medullated fiore ended as a terminarion eIl grappe and was
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therefore epilemmal, resemb.ing the older descriprions or sen-
s0ry endings. However, he stated that tpis fibre and ts en-
ding were not to be confused with The sSenscory endilgs on Lhe

musc:e fibres, Al80. ne nad never seen oolh a medurlated and

a non medui.ated nerve fibres on tihe same muscie fibre or z

small muscie fibre with a tvpical nypolemmal motor end plarte.

Stibbe, in 1929, pointed oyt that, 1in hunar foetus the
Sixth cranlal nerve was as Dlg as the .nferior gidleal nerve,
althougnh the giuTeus maximus miscle 18 74 Cimes as heavy as The
lateral rectus muscle. S0, Lhe sSIXTh cranlal nerve, relative

Lo its muscie, is the largest nerve |5 Tlhie Luman oods .

Hines 1931 classified Lerve end:ngs i the extraocolar

niscles of rabhbit into 4 MorpLoioqicaliy CisSTincT Tyoes. These
were Lerminalions en arappe, naned e1dings, acressury Tel -
minarions and motor end plates. He “ound that the grape like

©ndings originated from nieaviiv medullated nerve fiore and from
non meduliated axis cvlinders which shared in common wicl rhe
motaer end plate a medullated nerve fibre, The nared termina-
Liuns were Dranches of medullated nerve risres, or couniinuatlion
of non medullated axis cviinders wiiich, coursiung parallel o
The musc.e ribre, ended naredliyv upum [t The accessury termi-
nals were called accessory becaudse they were nerve termlhzstions

upon a8 muscie fibre innervarted also 0y a motor end piate. He
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added that these endings might be epiiemmal or hivpolemmal and
were characteristic of the middie third of the rabbit s extra-
ocular musclies. To be added also that uvnaccompanied motor end

plates occurred commonly in the proxima., tnird near rhe origilii.

larknan ¢1934) studied the innervation of extraccular mu-

scies 9f tne cart. He cutl the culomotor and trich.es: nesves

O

at thelr exit from the brain. He found degeneration of wsig
sensory and motor nérve flores and endings in Lhe muscles SUpp-

lied, except Tor very minute fibres, wiich fe considered Lhiem

arising from cells distal to the cur. He concluded that thew
Wele oL ODumerous enouagh to acccount ror Prasriacentian iuSs
he considered that Lthese nerves were misec. de 21s8Cc suggested

that ribres from these nerv rarn ln the [ectosyinal Tract 1o

s
17

Lhe mesenceplhalic nuclieds of The Fi7T-1 lLesve.

i,
1
—.
7
2]

Irvine <1936 descrived some nistological clLaracter;
of the eve muscies of man, which appeared 1o Lo composed
parallel c¢ross striated muscle fibres and all ihe fibres occu-
pled the full length of the muscie. The muscle - ibres appealred
smali in diameter compared «wirtn those of OTher somat.c muscles

DUt might vary greatly withino I'mits.

wonl fart (1938) studied the diameter of trne muscle filbres

of the extraoccular muscles in man. They were found to be small
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and varied in size from 16 - 50 micrometer acrass. ke also
detected Rinagbinden, which appeared as pands or rings of cross
striated fibre encircling the longitudinal musc e fibres. He
described them in extrinsic eve muscles as Deling rreguentiv

Present and atiribured them as an aging process.

Corbin and CGliver (1942 destroyed Lhie mesencephalic roct
and nacleus of the fifth cranial nerve in the CAT . They rtound

rhat there were no degenerated myve,inated fibres in the thirg,

fourtn or sixth cranial nerves. Thev aliso destroved the nuc-
leus of the fourth nerve and found that all nerve endings in
“he superior obligde were aegenerated. Therefore., Ciles concil-

ded trat the celis of origin of the grape iike ENGINGS were
probaniy intermingied with the motor celis of The scculomotur
nerve and did not end in tpe mesencepila; !¢ nacleus. Thus ter e

“lbres to and from all tvpes orf nerve endings i “le extl.ns.cC

cles ran together in the oculomortor nerves and prooablv

wn

exve mu

urigirated or end in the nuciei of Tnese nerves .

paniel (1946) demonstrated nerve fibres encirciing a sin-

gle extrafusal muscle ribre present in the midzone OT human

extraoculiar muscles. He classified them 1nto simple spirals
and compiex spirais. Simple spirals were represecited as mreil-
nated nerve fibres tawing aboutr 3 - 8 sSpiral TUrrs around sin-

gle smai. muscie fibres to end in fine finger like processes in

Central Library - Ain Shams University



