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INTRODUCTION
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INTRODUCTICOHK

The innervatlon of the blood vessels is a subject
gtill opened for more investigations. Therc ie great
controvergy about the distribution of ncrve fibres in
the threc layers of the artcry. Some authors claime
that nerve fibres permeatc the whole media (Woollard,
1962; Millen, 1948; Copenhaver & Johnson, 1964), whilc
others deny completely tho prescnec of nerve fibres in
the media of the artery (Pease & Liblinsrie, 19603 Pcasc
and Paule, 1960; SoSaio, 1966), In this work we tried
to reach a scettlement for this problem. The rabbit was
the animal chosen for this study beczuse of ites suitable
sige both for applying vital staining method znd for

obtaining blood vesscls of considerable =ize.

Different categoriecs of artcrices were represented in

this study:

1. forta (elastic artery).

- 2. Pemoral artery (muscular distributing artery).

3. Renal artery (muscular artcry roceiving large amount
of bloed delivered under high prezsure),

4. Basilar artery (spceial artery).

Central Library - Ain Shams University



REVIEW OF LITERATURE
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REVIEYW OF LITEU.TURE

Lapinsky (1905) described five $ypes for the
gndings of the medullated nerves of the blood vesgscls
which were; teorminegl brush, small knobby fThickening,
large ovzl swelling, finc granule-liks ending and
freely branching ftermination after loss of nedullary

sheath. These endings were not intreprotoplasnmic.

Buzling {1908) deseribed and figured in the tunies
nedlis of the blood wvgeascls of the rabbit'™s ear lersc
branching cells which differed morphologically fron
ngrve cells and no FHissel granules could be seen in
them. They could not be the sourcce of nerve fibres as
after denervation, the nerve fibres diseppeared in spite

¢f the persistznce of thesc eclls,

Bergles {1925) with the nid of a binoculsr nicro-
scope digsceted the periarterial plexus zround the ilisc
artoeries, where he found at the union of the adventitia
and the muscular coad large anerve strands, he believed

that they werc extending along the wholce vascular trce.

Woollard (1926) by intravitel staining with methy-

lene blue studied the innervations of blood vesgels in
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rats, guines pigs, cats, dogs znd rebbits. IHe observed
the proscnce of an zdventitisl plexus and anotheor intra-

musctilar nerve plexug all over the vascular tres.

The adventitial nerve plexus was described as
bundles of nerve fibres which crosgsed, divided and
rejoined with each other forming a plexus cccupying a1l
layers of the adventitia. The nerve fibres forming this
plexus were of two Types according to the type of the
artery; thosc in the acrte were non medullgted fibres
({sympathetic) coming fron =4jzcent ganglie of sympathetic
trunk and the plexus formed by thom descoended zllover
the vascular tree till the distel part of the femoral
artecry where these doscending fibres diminished graduszlly
and vanished. Ixn the more dieds? arterics the adventi-
tiel plexus was made by small twigs from the adjacent
nerve btrunks. These twigg were mostly medullatcd nerve
fibres with fow nunber of non medullated fibres (foxr
cach 3 or 4 medullated fibres one werc non meduliated).
The non-medullated fibres did not share in the adventi-
tial plexus sznd were seen to pass te the tunica medig

and sharc in the intramusculsr plexus.

The intramogenlar plexus was described as ebundant

mesh of the finest fibres which usually prescnted a
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beaded form and occessionally slight oval expansions
could bec seen along its course. They romified widely
all through of the media and in the aorta there were two
plexuses; one superficigl znd another deep plexus. The
intramugcular nerve plexus was continuous z2llover the
vagscular tree 2lthough its constituting fibres reszched
it by two weys; sone coming down from the sortic plexus
of the media while others arriving by the way of the

adjecent peripheral nerves.

Regarding the mode of termination of the non-
medullated fibres {(gympathetic) of the medias, the author
noticed that the individual strand in the network gave
off finy side branches which ended in smell pericellulcr
swellings. Thesc terzinal expansions where in rclation
to lerge brenching cclls whica varled in form and was
ohserved to give off complicated processes which entwined
with the axdis cylinder., They seemed sometimes to be in
apposition with the axis cylinder =s though this was

inserted into the cell,

The medullatced nerves ended by cellaterszls which
might pass zlong the vessel wall, loop aznd rejoin other

collatcrals, form encapsulated orgsnised termination or
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end ag axis eylinder with latcerasl fTerminal cnlargcoments
They might cnd outside the vessel wall in the form of
paccinizn corpuscle or subdividing in the adjacent tiss~

ueg and wide spreading in it.

Eonidez (1935) using the rcduced silver nitratc
method of Cajal fo demonstratc the zortic pressoreceptors
in the rabbit, found thet the terminel arborization of
aortic nerve fibres laid in tho externa, between externa
and media or in the rnedliz,; meinly in its oudter half and
ended as gmall clube-sgheped dilzstation or as delicate rings.
The thinner afferens aortic fihres slso ended as dliffusc
or dense arboriszations in the cxbterna or cuter media. o
encapsulated nerve endings =5 those inchicken were scon,
There were swellings or  reticulsted enlargments placed
along the course 9f the branchez of the arborizstion,
terminally or subterminally. In the media these roticu-
iated enlargements were secn to lie between the feonest-
rated layers of elastic membranecs.
iJlthough no ganglion @ells werc shserved near by the arbori-
zations, yet there were ovel or rounded nuclei in the
vicinity of the terminal branches; whether they repre-
gented an extension of the sheathes enveloping the nerve
fibres or belonged to the surrounding tissues was not ecasy

0o 887V«
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Honidez (1941) in a study on dAifferent nerve
endings in the asorts of | é-weeck-old pupnies found
that the pressoreceptor fibres resching the porta
through two nerves; the superior cerdiosympathetic
branch and the left cardiovaggl nerves. They conmposed
of sympathetic postganglionic, preganglionics for the
ganglie of the plexus bebween the gorta znd the pul-

monary artery asnd pressorecepior fibres.

The oreasorcceptor fibres branched in the outer
third of the tunica media forrming a plexus supplying
the smooth muscles of the media. The pressoreceptor
fibres could be identified by the presence of massive
reticulatced swellirgs along their branching nerve cn-

dings which were not noticed in osther vasenlar endings.

The thick axonsg within the sortic wall oftcn had
e bcaded appesrance due to posimortem eonbraction of
the wall, exaggeratcd by shrinkage incidental to fhe
preparation of the seeticon. The thin deeply stained
fibres had smooth outlines and thickenings only pro-

sent eF points whare branches were given cff.

The acrtic nerve endings worc variable sccording

to the diameters of the nerve fibres; the largce and
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medium sized fibres ended as reticulsgted swellings,
corpact alub shaped swellings or as single or double
rings of wvarious sizes while the thin fibres lacked

reticulated swellings.

The zauthor noticed in close proximity to the
pressoreceptor endings sbundance of miclei. The
nature of the cells to which they belonged was un-
certain. They may be fivroeytes or more highty apeci;.;
lized cells nmigrated along the nerve fibres during
growth of the latter. They night release substances

ralated to theo meisgbolisnm of the ancurons,

Bakey (1942} studied frozen scetions of the
agscending aorta of the cot. He found regular plexus
of fine intraprotoplasmic nerve fikres {(ground plexus)
The fire fibres ended with torminal spirals »r as net-
work on the smooth muscle cells, Other coszrser fibres,
interpreted as sensory elements formed glomerular end-
ings in mreleated synetium. The anthor removed each of
the stellate ganglion, the nodose vagus ganglion and
vertebral nexves, and he noticed the result in each
case. He concluded that the postganglionic sympathetic
fibres (ground plexus} of the ascending aorta chiefly

originated in the left stellaie ganglion, and that the
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sensory fibres ran partly in the vagus and partly in
the vertebral nerves. The correspeonding sensory gan—
glion cells were in the nodose ganglion and cervical

spinel ganglia.

idllen (1948) studied the innervation of blood
vessels of the ear and stomach of rabbit usipg intre-
venous methylene blue staining technique. He described
three nerve plezuses in the medium-sized arteries which
weres:

1. In the adventitia, the nerve fibres ran 1ongitu.;
dinally in rough parallel direction to the vessel wall,
they branched and scent fibres %o deeper plexuses, but
there was no Indication of =2 true plexus. The diamehber
of fibres were uniform and nodes of Ranvier could sone-
time be seen. They werc formed meinly of non-medullatcd

nerve fibres and less nunmerous nedullated nerves.

24 Between tunice sdventitia and tunica media
there was a meshwork of non-medullsated communicating
fibres which were irregular in diameter and showed many
varicosities. It was suggested that this plexus might
subserve the senzation of pain end provide s mechanisn

for the production of active vascdilatation.
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3. In tunica media, there were very fine beaded
fibres branching in a regular zlgszag pattern between

the smooth muscle cells.

The non-medullagted fibregs ended as knobs in close
relation to the nuclel of the smoofh musecle cells, or
freely terminated between these nuclel. The sensory
nerves (medullefed) might end in an organized ending in
the adventiftis formed of short thick branches or might

leave the artery and disappear among adjacent fat cells.

Pease and Iplinari (1960} reported on the presence
of unriyelinated fibres in the adventitia =and the total
abzgence of nerves within the tunica media of pisl vessels

of the cat and monkey,

Pease and Faule (1960) by electron-microscopic
examinagtion stated that there were no nervous elements

within tunica media of elastic arteries,

Copenhaver and Johnson {(1964) described the presence
of an adventitial plexus giving off secondary plexus per-
meating the entire medis where the fibres branched exten-
sively and ended on the muscle cells with delicate knobe-

like termination. The fibres forming these plexuses
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