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INTRODUCTE [ O

The ciliary gangilion was described in man {(Pilnes, 1%27;
Glvner, 1439%; Nathan and Turner. 1942; Perez and Hoberrt.
1985), 1In other mammals (Warwick, 1%5%4; Watanabe, [3%72;
Mahran and Sakla. 1375, Petela, 1%80; Kuchiiwa, Takao and
Toshikeo, 1988), in aves (Marwitt, Pi1lar and Weakly, 1971;
Fiori and Mugaini, 19%1), and in reptilla (Mostafa, 1990).
However . the guantitative aspect concerned with that ganglibn
were megre in such reports. Accordingly, it kecame the aim of
the present study 10 investigate the quantitative paramelers
of the c¢lliary ganglion and its corstituents perikarva (i.e.
parameters of tne neurcns,. their population. c¢etl territory
and interneurcnal space)]. Moreover, an attempt was made to
screen other ganglionic masses ceontricuting to the parasyvopa-

thetic innerwvation of the globe of the eve.
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REVIEW OF L.ITERATURE

I) BTUDIES ON THE 2 1LIARY GANGLION

Pines (14927V), classified ana described the varlicus types
of cells and nerve endings found in the ciliary ganglion of
man. using Cajal’s silver impregnation method.

£ Eight tvpes of cells were recosntzed

1) Those in which the dendr.ites were 1ntracapsular.

2] Dendrites were partly intra and partly extracapsular.

3} Dendrites were chiefly sxtracapsular.

4) Dendrites anastomosed to form a fenestrated cell.

5) Uni and bipolar cells.

o) T-shaped cells.

71 Golgl type 11 cells.

5] Degenerating cells.
Ceils of the first & groups, which were af the sympathetic
t¥pe, formed bky far the greater Duilk of the génglinn; thase
of the 4th, oth and 6th groups, which were of the spinal gan-
Zllon type, were comparatively rare. Nerve endings were clasgs-
ified into 4 groups @ pericellular, pericapsular,. perliden-
dlrictic and intercelluiar. <Cells of the spinal t¥pe nust be
regarded as sensary and the presence of type 11 cells would
indicate that reflexes might be mediated by the ganglion with-
oul participation of the ceniral s¥ystem, not light reflexes

probably, bkut possibly simpler forms concerned with tonus of
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the puplillary muscles.

Givhner plazany, noticed muliipolar nerve cells in the
sciera  and along the course of the SHort ¢lliary nerves pro-

ximal to the scliera in ten eyes which he examined.

Mathan and Turner $1942), were of the apinioen that epi-
gcleral ociliary wanglia not only supplied the choroid, but

also supplied a mass of fibres io the cilary muscles.

Warwick (1954}, reported that examination of the ciliary
canglion  in series of reptiles, birds and mammals {(including
nukers, apes and man] confirined the large size of its cells.
[m particular. comparison of tne cellis In the ciliary. sgheno-
palatine, superior <cervical sympaithetlic and coelliac ganglia
f rhesues moenkeys showed that the clliary ganglion cells were
not only wuniformly lailger than those commeonly fowund in the
other autonomic ganglia. but also differed in other characters.
In the central pesiticn of theirr nucle: and the distribution
af  their c¢hromatin countent, they differed from typlcal auto-
nomic nerve cells and resembled cerebrospinal motor neurons.
lThese pecullarities aizght be a reflaection of functlonal differ-
gnces  and  in that conneciion beitween the striated nature of
the Intrinsic ocular musculature of reptites and birds might

1

recallead.
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Marwiit, Piiar and Weakly {(13%1), 1lnvestlgated the
cellular organizaticn of the avian <ciliary zanglionn with
electruphysiclogical. histological and pharmacological tsch-
niques. Nerve connectiions 1n the pigeon cllilary gangllion were
studied. The 2 ¢ell populations which were asscribed anatomi-
cally were found to distribute thelr axons separately in the
charcid and ciiliary neives. Taere was ngo connection between
the fwo zroups of cells. [hose findings were aliso applied to
the chick ciliary ganglion. The mean clliary population was-
2453 ganglion c¢ells with single myelinated axons. The mean
choroid group was J084 cells withn myelinated axons. The con-
duction velgcicy of tine presynaptic fibres which innervated
clilary c¢eils was §.% m/sec. The conduction velocity af the
presynaptic Fibreg innervating the chacrolid ¢ells was 3.4 misec.
at £2 - 24°C. [t was lcund rhat the cells which send axons Lo
the «iliary nerves possessed a dual chemical and eiectrical
mechanktsm of  sypnaptic transmission wnile the celis sonding
axons to  the choroid nerves vniy had chemical transmission.
Moreover, although themical synaviic transmission was cholin-
2rgle for both cell sroups. there was a pattern of seiectlivity
by different blockers. That finding supgested that the pro-
pceriies of the cholinerzic recepiors of the 2 ganglion cell

populaiions might ciffer gadalitatively.

Watanabe (19vg), = tudied the clliary gangllion 9f the
gulnea plig by fluorescence and elegclron microscopy. tThe rFine

structure of the perlkarvon of the ganglion cells was simiiar
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51y described for sympathetic ganglion cells
5 OI mammais. Every presynaptic nerve ending
anglion ¢contained numercus agrahnular vesicles
large granular vesigles., Lhus Ccorresponding
was generally consldared (o e cholinerzic.
encdings and catecholamnine containing celis
the present study. No adrenergic nerve ele -
1zed even after toe administration of niala-
ganglion cells of the guinea plg were ilnner-
haolinergic nerves. Adrenerglc nerve claments
t involved In Lthe S¥napllc Lransmission. The
ans emerging  irom the postsynaptic slement
intu the swollen nerve endings, but only
face.

Sakla {1%7%2)5., sSludied tne intracrhital
albinoe aouse. They noticed the presence of
ceils within tne sclera and the short ciliary
ete ganglion formed of 20 cells was found
lor division of the vculonotar nerve. Also,

nipolar ua=erve <¢eils along the nasoclliary

Petela {1980}, described proper and accesscry clliary gan-

glia in 314 wild hoars. The accessory clliary ganglion was located

at a constant di

glion along the é

stance of 20 mm from tihe proper ciliary =zan-

hort céiiary,ne VE ., e connecting branch of
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the ciltary zanglicon to the nasocil:iary nerve was found in 50
of Lthe preparations. The connecting branch from the internal
cargtlicd nerve o tae ciliary ganglicon was found in 3 prepar-
ations. The sympathetic branch was found to run (cgether witih
the connecting branch to the ciliary ganglion from the naso-
clliary nerve. In &all c¢ases, & connecilng brancn fraom the
¥vgomatic nerve to the proper cillary ganglion was also

obhserverd.

Figrl and Mugnaini {1981, demonstrated by a light and
sleciron microscopic giudies of the cviliary ganglicon of the
chlck a vclass of small) cells characterized oy the electron-
dense appearance of voth nucleus and cytoplasm, slender cell
processaes, paucity cof mitocheondria and miciotubulas, presence
27 elongated cisterns of granular endoplasmaic reticulum with
0alrow jumina, free ribosomes, dense bodlies of varying sizes
and coated vesicles. The small elongated slectton-dense calls
lacked a basal lamina and occuted within the satellite sheath
surrcunding ganglionic rerikarya as well as in Lhe endoneurial
connective tissus. CQOccasionally, the small electron-dense
cells within the ganglion cell capsule contained phagocyicsed

cer] L debries. The small eilectron-dense cells of clliary
ganglion differed substantially from satellite celis. In
therr {fime structure, they closely resembled resting micro-
glial «<¢ells of the C.N.3. Apparently. the small electron-
Jdense cells in the ganglion and miciecglla ceils in ths C.N.3.

belonged to the same cell category.
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Ferez ana ERobert {(1%8%), performed vaseline ¢eil body
Sounts on 42 human ciliary gangiia sbtalined during 1% conse-
cutive avroosies. The mean age of ‘ndividuals was 31.41 ryears
¥ith a range of 17 - 2% wyears. The cell vody count ranged
from 1088 - 6837 cell bodies per ganglion. The mean cell body
count was 2447 foi specimens tiom ithe right side, 231n for
the specimens from the left side and 2394 for the combined
sides. The mean cocunt in men were 2837 for the right sides ,
¢043 for the left side and Z655% for both sides. The mean
counts in women were 2904 for the right side and 233t for the
left side and 2wl for the combined sides. The decreased
aumber of cell bodies 1n women compared to the population
mean was not statistically significant. There was no correl-
ation  between age 4and cell body counts. There were also no
statclistically significant difference between the cell body
counts from individtduais with systemic hyperiension. myocard-

ial imfarction or tancer and the popdulaticon mean.

Kuchiiwa., Takac and Toshiko (L1988}, reéorLeﬂ that in
the c¢at, the accessory cililary ganglion consisted oif cells
gimilar to those of the wmain ganglion, bur they were disting-
uishable by theit siightiy smélier gil¥e and thelr irregular
and slender shape. Most of thoese cells were labeled after
HRP - WGA injection into the chamber of the eye. [n addition,
afew labeled cells were scattered among the fibres of the

short ciliary nerves near the accessary ganglion. It was con-

sidered that the labeled neurons mediated the parasympatneric
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outfiow to the cilliary muscle andsor the sphincter pupillae.
Melrther the episcleral and scleral ganglion cobserved in man
ancl  rabbit nor the small ganglion on the nerve tranch to the
inferior oblique muscle reportecd In the rabbit was able to be
joentified in the cat preparations. Moreover, no evidence of
direect innervation of the intrinsic eye muscie by the central
nervous system reported 1n the monkey and rabbit were obtained

in the present HRP - WGA experiment 1n the cat.
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