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INTRODUCTION
&

AIM OF THE WORK



ANTRODUCT I ON

The histology and morphology of motor endings on the ex-
trafusal skeletal muscle fibres of various animals as well ag
man nave been investigated by many authors. Most of these
studies were concerned with correlation of the anatomy of the
motor endings with the functions of the examined muscles. In
the present study, a trial was made to correlate the site and
distribution of the motor end-plates with the arrangoement of
the extrafusal muscle fibres in the skeletal muscles of the

body of albino ratc.

Away from the classically studied muscles, as extraoccu-
lar and intercostal mugcles, tibialis anterior, the Superfi-
vial head of flexor digitorum protfundus and palmaris longus
muscles were taken ag unusual examples to confirm the unique
structure of the motor end-plate in al}] voluntary muscles of

mammals.
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REVIEW OF LITERATURE



REYV LEW OF L. UEIRALURLS

[- SMALL NERVE BUNDLES AND PRETERMINAL FIBRES

Hines (1931), studied the motor innervation of the exlraocccular
muscles of rabbit by using the technique of intra-arterial in-
fusion of methylene blue. He found that the small intramuscu-
lar nerve bundle ran parallel toc the muscle fibres and from
which preterminal fibres arose in groups and ran aiso para-
llel to the muscle fibres to end on motor end-plates. He also
observed that, sometimes, a preterminal fibre was seen to di-
vide into branches: one supplied a typical motor end-plate on
a muscle fibre., while the other, which he called the accesso
ry ending”, terminated freely on the same or on a nearby mus-
cle fibre. In the latter case, Lt was possible to demonstrate
that the "accessory ending” was not the only efferent termi-
nal on  that muscle fibre. He also mentioned that the "acce-
ssory ending" was so called because it acted as an adjunct to
the offeroent nervous impulse which reached the muscleo libre

via its motor end-plate.

Feindl, Hinshaw and Weddel (195%2), examined the tibialis
anterior, rectus femoris and interossei muscles of rabbit and
monkey by using the technigque of slow intravenous perfusion
ot methylene blue. He found that the small nerve bundleg ran

in dirferent directions within the muscle forming intramuscu-
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lar nerve plexuses. Preterminal fibres arose from thegse ple-
Xuses and passed obliquely, crossing Twoe or more muscle fi-
Lres before they terminated in motor end-plates. They also
observed, in the interossei muscles, that each preterminal fi-
bre tended to divide into two or more branches which fanned

out to supply moter end-plates on different muscle fibres.

Maximow and Bloom (!9%2), mentioned that, in human ske-

letal muscles, the so called "accessory endings'" were either

somatic sensory or sympathetic fibres.

Bowden and Mahran (19%6), observed, in thelir experimen-
tal work on the gquadratus labii superioris muscle of rat us-
ing a modification of Ranvier's gold chloride technigue,
that the small intramuscular nerve bundles were arranged in a
direction almost perpendicular to the long axis of the muscle
fibres. They added that preterminal fibres arose from these
bundles, either singly or in groups and ran paralliel to the
muscle fibres. They alsc noticed that each preterminal fibre
@elither supplied a single motor end-plate or, more commonly,
it divided into two branches supplying one or two motor end-
plates on a muscle fibre. They also observed that, sometimes,
one  of the two terminal branches of the motor axon was seen
Supply a motoer end-plate while the other ended freely on a
muscle fibre. These free nerve endings were accepted by Bow-
den and Mahran to be sensory. They also mentioned that, occa-

sionally, g gsingle motor end-plate was Ssupplied by two diffe-
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preterminals of unequal! sizes. They added that the furrctional
slgnificance of a single motor end-plate supplied by diffe-

rent preterminals was obscure.

Cole (1957)., using a moditicaticon of Ranvier's gold chlo-
ride impregnation technigue, described, in the rectus femoris
muscle of rat, that the small nerve bundles were disposed nea-
rly at right angle to the long axis of the muscle fibres. He
#lso reported that preterminal fibresg were splitted off these
bundles and most of them crossed one or more muscle fibres be
fore direct termination in notor end-plates. Cole added that,
in few cases, the preterminal fibres were seen tao be disposed
in line with the muscle fibres and occasionally, they were

vbserved to divide into two or more branches.

Krnjevic and Miledi (1958), examined the motor innerva-
tion of the gracilis muscle of albino rat by using methylene
blue. They tfound that the small intramucular nerve bundles
arcse from the main nerve trunks and ran perpendicular to the
long axis of the muscle fibres. They also reported that pre-
terminal fibres were seen to split Off these bundles and mosgt
wt them terminatecd dircctly on motor end-plates except in

very few cases where they divided into Lwo O more branches.

Guth and Zalewski (1963). using silver staining mathod,
repor tec in the tibiatis anterior muscle of rat Lhat the
small nerve bundles tock a direction more Qr less

kerpendicular Lo the long axis of muscle fibres. They also
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mentioned that the vast majority of the preterminal fibres
tended te cross one or more muscle fibres obliguely before
they terminated directly in motor end-plates. They also added
that splitting of preterminals inte two or more bhranches was

UNCOIRLON .

Karlsen {19865), examined the masseter muscle of the
aduit albino rat by using Miller's, van Gieson and Bodian's
stains and showed that the preterminal fibres ran a straight
course elither parallel to or across the muscle fibres. He
also menticned that the preterminals tended to terminate
directly in motor end-plates except in very few cases where
they were seen to split into two or more branching supplying

more than one end-plate.

Mahran and Sakla (1965), using Holmes' sgilver stain. ob-
served the extraoccular muscles of the albino mouse that the
small intramuscular nerve bundles ran al right angles Lo the
long axis of the muscle fibres while the preterminal fibres
branched from Lthese bundles singly or in groups, ran parallel
to the muscle fibres. They added that each preterminal fibre
2ither terminated directly in a motol end-plate or more com-
monly, divided into two or three branches each of which sup-
Plied a motor end-plate. They also reported that sometinmes, a
preterminalwasg gseen to divide into two branhes; one supplied
4 motor end-plate while the other ended freely on a muscle fi-

Bro. They detocated Lhat Lthe T'reoe nerve oendings wor o HMOSL pro-
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bably, sensory in function.

Abd El-Rahman (1969), in her study on the wmotor innerva-
tion of the levator nasolabiélis muscle of dog by using gold
chioride stain, menticoned that the small intramusculas nerve
bundles ran  across the muscle fibres and gave off pretermi-
nals which passed parailel Lo Lhe muscle tfibres. LLach
praterminal fibre either entered a motor end-plate directly
or more frequently, 1t divided inta two brancnes which sup-

plied one or two motor end-plates on the same or on two diffe-—

rent muscle fibres.

brahim ((978), examined the cricothvroid muscle of dog
by means of gold chloride and Holmes'silver stain. He obsar-
ved that the preterminal nerve fibres ran in a direction near
Ly parallel to the muscle fibres and they neither supplied
Lhe motor end-plates directly or, more frequently, a preter-
minal tibre divided into two branches which supplied one or
two  wmotor end-piates on one muscle tibre. Occasinally, the
two  branches of the preterminal fibre were unequal in diame-

rter .

Kibcrester and Toxt (1984), using zinc iodide-osmium
stain, repor ted that. In interossal muscles of rat's nind-
Limb, the most of the preterminal fibres were disposed in li-
e with the muscle Yibres and cach of which tended 1o divide

tn1o Lwo branches. In very few cases, they found that tho pre-
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terminals crassed one or more of nuscle fibres betfore termi-

nation on motor end-plates.
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[1-TYPES ANL} MORPHOLOGY OF MOTOR ENDINGS

A in lower vortebrates

Rulenitsky (1923), in his experimental worik on the skele-
tal wmuscles of gnakes by using Ranvier's method of gold chlo-
ride stain., mehntionaed that two types of motor encdings were
present on the extrafusal skeletal muscle fibres of that rep-
Lile. These were:

(1) "Termination en-grappe™; in which a non-uwedullated nerve
fibre divided into a number of terminal filaments each
ot which ended in a botton-like enlargement on Lhe sUr -
tace of the sarcolemma. Such termination resembled a

bunch of grappe and its stem: hence "termination en-era-
ppe'. He alsc mentioned that this lype of endings was a
characteristic of reptilian skeletal muscles.

(2) "Terminaticn on plague” or motor end-plate:; in which the
axis cvlinder of a medullated nerve fibre.after loosing
[ myerlin sheath, passed through the sarcoloemma and
divided into a rnumber of ramliicatlons which spread ov-

er a small rounded or oval area of the sarcoplasm.
Murrav (1924), examined the skeletal muscles of Fisheg

and found that the motor endings on the muscle fibres were of

the "en-plagque” varicty.
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