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INTRODUCTION

The acousticofacial ganglion is mainly derived from the neural crest, lt
consists of a vestibulocochlear part which at first fused with the ganglion of
the facial nerve but later, the two separate. The vestibular and cochlear
gangl ia each becomes associated with the corresponding divis ion of the
eighth nerve. Cel ls of the vest ibular and cochlear gangl ia remain bipolar
throughout l i fe and their  neurons are unusual in that many of their  somata
become enveloped in thin myel in sheaths (Wil l iams et al .  1995).  Most of
the vest ibular gangl ion neurons are surfounded by thin myel in sheath in
humans (Ona and Kanzaki,  199{),  in adult  squirrel  monkey (Fermin and
lgrashi,  1982),  in cat ($pasova, 1982),  in rabbits and in bats (Ona, 1993).

Ultrastructural features of the human spiral (cochlear) ganglion re-
vealed that large myelinated neurons were few. However, the majority of
cel ls were myel inated in guinea pigs (Thomsen, 1966; Abdel Rahman et
a l . ,  1998)  and in  ca ts  ($poend l in ,  1972) .

Detai led studies on the geniculate gangl ion have not been included in
textbook descriptions. We postulated that neurons of the geniculate gan-
gl ion (GG) may be enveloped by thin myel in sheath l ike the vest ibular and
cochlear derivatives of the acousticofacial ganglion because all have the
same embryological  or igrn. Al though Kitamura et al .  (  1982) stated that al l
neurons of GG in guinea pigs and monkeys are unmyelinated, yet we con-
ducted this research to reinvestigate this issue with a trial to determine the
age at which neuronal myelination starts. Moreover, a study of the capillary
blood vessels of the GG will be performed to throw some light on the blood
gangl ion barr ier

MATERIALS AND METHODS

Five adult  coloured male guinea pigs (Cavia Cobaya) weighing 950-
1200 gm were caged with 10 females weighing 750-900 gm for 24 hours
(Every male with two females). The presence of a vaginal plug in addition
to detection of sperms in the vaginal smear were indicative of fertil ization.
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This was recorded as the first gestational or first pre-natal day in assess-
ment of the age of the developing embryos. The gestation period varied
between 66-72 days. Five pregnant females at 60 days of gestation were
anaesthetized with intraperitoneal irrjection of sodium thiopental (35 mg/kg
body wt.). Laparotomy was followed by extraction of ten embryos from the
uteri of the five females. This was considered the prenatal age group
(group l). Offsprings of the remaining five pregnant females (10) were sacri-
ficed at the first post-natal day (group ll). The adult age (group lll) com-
prised f ive adult  guinea pigs of both sexes (100-150 days).  For al l  age
groups (prenatal, postnatal and adults) the animals were sacrificed by de-
capitation after sodium thiopental anaesthesia (35 mgikg body wt.). After
decapitat ion of the animal,  the skin of the scalp was incised in the midl ine
down to the foramen magnum, the cart i laginous auditory canalwas cut dur-
ing dissection then the mandible was disarticulated at the joint and sepa-
rated using the scissor. One of the scissor blades was introduced in the
foramen magnum and the cranial  cavi ty was opened in the midl ine. The
temporal bone was gent ly separated and the surrounding muscles, tendons
and the squamous part  of  the temporal bone were removed. Using the sur-
gical  microscope at 10 fold magnif icat ion, the tympanic bul la was then
opened using a smal l  mosquito artery forceps, one blade was insei led in
the bony external canal and the other over the most bulging part (ventral
wal l )  of  the bul la.  After opening the bul la,  the structures of the middle ear
(auditory ossicles and muscles) and the otic capsule (the cochlea, labyrinth
and semicircular canals) were clearly exposed. The facial nerve canal
could be demonstrated, The facial nerve enters its canal in the middle ear
at the rostral portion of the pars labyrinthicus of the tympanic bulla from the
most lateral  extension of the internal auditory canal.  The geniculate gan-
glion lies at this site. The tympanic segment of the facial canal runs in a
horizontal course caudally, dorsal to the stapes then bends ventrally and
laterally to exit from the stylomastoid foramen. The stylomastoid foramen
l ies caudal and dorsal to the external auditory canal.  Then the nerve runs
caudal to the cartilaginous external auditory canal to enter the parotid
gland. Dissection of the canal is easier from the stylomastoid foramen. The
bony roof was gently removed using a fine hook used in stapedectomy op-
erations (stapes hook of Fisch), to expose the nerve. Dissection was con-
t inued along the whole canal t i l l  i ts proximal end at the internal auditory
meatus. The ganglion lies near this proximal end. The nerve was genily
held using a fine alligator forceps from its distal end and withdrawn from the
opened canal.

The specimens were immediately fixed in cold buffered glutaraldhyde
3.5 % then processed to reach epon btocks. The blocks were trimmed and
cut into semithin and ul trathin sect ions using LKB ultra microtome. The
semithin sections were stained with toluidine blue for light microscopic ex-
amination and measurement of the cell diameters. This was per-formed by
using an ocular scale gr id cal ibrated with a micrometer stage sl ide at 400
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fold magnification. The longest diameter was measured only in cells having
the nucleolus. Then the widest diameter perpendicular to the longest di-
ameter was measured (Nolte, 19gg). The results were recorded and tabu-
lated to get the averages. The ultra thin sections were doubly stained with
uranyl acetate ($tempak and Ward, 1964) and lead citrate (Reynolds,
1963) and examined by lransmission electron microscope (TEM) Philips
?01. Photographs were taken at TEM unit in Ain-Shams University, Mil i tary
Academy and in Dr. Fakeeh Hospital in Jeddah.

RESULTS

Pre-natal aqe GroJU.p_l (60 davs old);

The neuronal perikaryon of the geniculate ganglion (GG) had an eu-
chromatic nucleus with a prominent nucleolus showing a characteristic in-
ner region of dense filaments (pars filamentosa) and an outer granular
zone (pars granulosa) (Fig. 1). The neuronal cytoplasm was rich in free
ribosomes that were present in aggregates. Few short stalks of granular
endoplasmic reticulum were observed. Golgi complex was inconspicuous.
Neurofilaments and neurotubules were sparse. Mitochondria were numer-
ous and some of them were seen dividing. Schwann cells adhered to the
neuronal sornata. In semithin sections a cytoplasmic loop of Schwann cell
extended around part of the circumference of the perikaryon (Fig. 2). ln
ultrathin sections the inner aspects of the plasma membrane of Schwann
cell were seen parallel and very closely opposed to each other overlying
the perikaryon (Fig. 3). The adjacent segment of the facial nerve showed
variable degrees of axonal myelination. Myelinated axons had 1:1 relation-
ship with their ensheathing myelin forming Schwann cells, The axons con-
tained mitochondria, neurofilaments and neurotubules, The amount of
Schwann cell cytoplasm was relatively large containing prominent parallel
stalks of rough endoplasmic reticulum (Fig. a). Non myelinated axons were
seen either singly in between Schwann cells or in groups (Figs. 4, 5),
These groups invaginated the cytoplasm of non myelin forming $chwann
cells (Fig, 5). The nuclei of Schwann cells were heterochromatic but some
of them showed rnultiple chromatin clumps. The basal lamina of Schwann
cells was clearly seen.

Capillaries observed in between the neurons of geniculate ganglion
were all of the continuous type. Endothelial cells had a smooth luminal sur-
face with occasional filopodia and caveolae. The cytoplasm contained con-
spicuous vesicles (Fig. 6), lntercellular tight junctions were observed be-
tween adjacent endothelial cells. Collagen fibres were seen between the
basal lamina of the capillaries and the basal lamina of $chwann cells. Un-
myelinated axons were either embedded in the walls of capillaries or close
to them (Figs, 7, B).
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First Post:natalDav: Grogg ll

In toluidine blue stained semithin sections, the majority of the neurons
of the GG whether large (28.1 pm X 22 ;rm) or smalt (?0.3 pm X 16.1 pm)
were enveloped by a thin myelin sheath which was either complete or par-
tially surrounding the neuronal somata. The myelin envelope appeared as a
dark blue line. However, unmyelinated neurons were observed (Figs, 9-11
inclusive). Nissl substance appeared clearly as clumps in the cytoplasm.
Nuclei were characterized by having multiple nucleoli (up to a) (Fig. 11)
Binucleation was frequently observed in large and small neurons (Fig. 12).

In ultrathin sections, the neuronal myelin envelope was formed of 3-4
lamellae. lt was less electron dense when compared to the myelin sheath
of adjacent axon$ (Fig. 13). Rough endoplasmic reticulum became copious.
Its stalks became larger, longer, sorxetimes parallel and more dilated com-
pared to the prenatal age gfoup (Fig. 14). Similarly neurofilaments and neu-
rotubules increased. The neurofilaments were seen converging at the site
of exit of the cell process (Fig. 15).

The ganglionic capillaries increased and were very close to the neu-
rons and their process (Figs. 10-12).

Similar to the prenatal age groups, the capillary endothelial cells were
connected by tight junctions. However, cytoplasmic intermediate filaments
were more prominent and cytoplasmic vesicles increased compared to the
prenatal age group. Collagen fibres outside the capillary basal lamina also
increased (Fig. 16).

Adult Geniculate Ganqlion {GG) 100.150 davs;

The majority of neurons of the adult GG were large myelinated
with spherical or ovoid somata aggregated in groups interspersed with fas-
ciculi of myelinated and unmyelinated nerves. Their average diameter was
31.1 pm X 24.3 pm. lntermediate forms having the same basic morphologi-
cal structure were observed in the adult GG. Their average diameter was
25 pm X 19 pm, small neurons were few usually having eccentric nuclei.
Their average diameter was 20 1rm X 1S pm. Neurons appeared dark or
l ight (Fig. 17). The majority of the celt somata were unipotar (Fig.1B-a,b). A
few neuron$ were large bipolar (32 pm X 25 pm)(Fig. 19). Myelination was
very clear in toluidine blue stained semithin sections for the majority of the
three types of neurons. Myelin appeared as a blue more dense line as
compared to that of the first post-natal day. However, some of the targe
neurons were still unmyelinated (Fig.20-a,b). Only one myelinated het-
erotopic neuron (25 pm X 18 prm) was ob$erved in this study in the adja-
cent segment of the facial nerve (Fig. 21). The neuronat myelin envetope
was continuous with the myelin sheath of the cell process in semithin sec-
tions (Figs.18-a,b). ultrastructural features confirmed this continuity (Fig.
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225. As regards neuronat myelination at the ultrastructural level, the mature 
myelin envelope was formed of f 1-14 dense regular period lines alternating 
with less dense intraperiod lines (Fig. 23). The adjacent mature axonal 
rnyetin sheaths were laminated with 18-20 regufar dense period lines. The 
less dense intraperiod lines were mare regular and narrower as compared 
to those of the myelrn neuronal envelope. The latter had w~der period to 
period line thickness (Compare Fig. 23 to Fig 24 having the same rnagnifi- 
cation; Scale bar 200 nanometer). 

Nonmyelinated neurons were surrounded only by Schwann cell cyto- 
plasm containing the usual organelles. This type of Schwann cells was the 
mature non myelin forming cells. There was no observable ultrastructural 
differences between the mature myelin forming and the mature nonmyelin 
forming Schwann cells (Figs. 25, 26). 

Concerning the ganglionic capillaries, they became more numerous 
and very close to the neurons (Figs. 25, 26). Strnilar to the capillaries of the 
previous ages, endothelial cells were connected by tight junctions (Figs. 27. 
28). Unmyelinated autonomic nerves were observed very close to the capil- 
laries (Fig. 25) or sometimes a group of nonmyelinated nerves surrounded 
the capillary (Fig. 26). Collagen of the extracellular space increased mark- 
edly (Figs. 27, 28). 

Fig. (I): Electron micrograph of a neuron of the GG of a guinea pig 60 
days old prenatal showing the nucleus (n) and a prominent nucleolus (nl). 
Note the pars filamentosa. (f) and the -pars granulosa (g). Note the nu- 
merous mitochondria (m), aggregates of free ribosomes (r), short stalks 
of rough endoplasmic reticulum (f) and few neurofilaments and neuro- 
tubules (Head arrows). (Scale bar 2 pm)( X 4,900) 
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Fig. (2): Photomicrograph of a semithin section of GG of a guinea pig 60 
days old prenatal showing a cytoplasmic loop of Schwann cell extending 
around part of the circumference of a neuron (1). Note the nucleus of 
Schwann cell (n), euchromatic nucleus of a neuron (N), myelinated axon 
(a) and capillary (c) Toluidine blue; Scale bar 30 pm ( X 1,000) 

Fig. (3): Electron micrograph of GG of a guinea pig 60 days old prenatal 
showing a Schwann cell (S) adherent to a neuron. Note that the inner 
leaflets of the plasma membrane of Schwann cell are closely opposed to 
each other (--). Note a Y shaped dividing mitochondrion in the adjacent 
neuron (m). The inset shows chromatin clumps (clu) in a Schwann cell 
nucleus. Scale bar 2 pm (X 4,900) 
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Fig. (4): Electron micrograph of the adjacent segment of the facial nerve 
of a 60 days old prenatal guinea pig showing axons at various stages of 
myelination. Note that rnyelrnated axons have a 1:l relationship with their 
ensheathing myelin farming Schwann cells and that the cytoplasm of 
Schwann cell contains prominent parallel stalks of rough endoplasmic 
reticulum (rer). The black arrow points to a single non myelinated axon, 
The white arrows point to thlnly rnyelinated axons. Note the mitochondria 
in a myelinated axon (m), the transversely cut neurotubule in another 
axon (t) .and the neurofilarnents (0. Scale bar 2 prn ( X 4,900) 

Fig. (5): Electron micrograph of the adjacent segment of the facial nerve 
of a 60 days old prenatal guinea pkg showing many unmyelinated axons 
(mult~pie black arrows T)  housed w~thln lnfoldings of the cytoplasm of a 
non myelin forming Schwann cell (S).' Note the mitochondria (m). neuro- 
tubule (t), neurofilarnents (0. thick rnyelrn (M), and single unmyetinated 
axon (U). The white arrow points to a thmly rnyelinated axon Scale bar 2 
pm ( X 4,900) 
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Fig. (6): Electron micrograph of a capillary in the GG of a 60 days old 
prenatal guinea pig showing a smooth lurninal surface, a filopodium (f), 
caveola (3), many cytoplasmic vesicles (v). Note the basal lamma (bl) of 
Schwann cell (S)  and that of Zhe capillary. Note also the capillary lumen 
(C), collagen fibres (Cl), and unmyellnated axons {U), one of them adher- 
ent to the capillary wall. (X 10,000) 

Figs. (7): Electron micrograph of capillaries in the GG of a 60 days old 
prenatal guinea pig showing tight junctions (arrow) between adjacent en- 
dothelial cells. Note the capillary lumen (L), and filopodia (f). (X 20,000) 
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Figs. (8): Electron micrograph of capillaries in the GG of a 60 days old 
prenatal guinea pig showing tight junctions (arrow) between adjacent en- 
dothelial cells. Note the capillary lumen (L), filopodia (f), and collagen 
(CI). (X 20,000) 

Figs. (9): Photomicrograph of a semithin section of GG at the first post- I 
natal day showing myelin sheath appearing as a dark blue line surround- 
ing the neurons (arrows). Note that some neurons are unmyelinated (U) 
and that Nissl clumps appear clearly in the cytoplasm (NI). Note also the 
myelinated axons (a), and Schwann cell nuclei (S). Scale bar 30 pm ( X 
1,000) 
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All 

Flga. (10): Photomlorograph of a rrmlthln sedlon of 00 at the flmt post- 
natal day ohowlng myelln sheath appearing a6 a dark blue llne rurround- 
Ing the neuron8 (arrowr), Note that 8ome neuron8 are unmyellnatsd (U) 
and that Nlbrl alumpr appear olearly In the oytopla~m (NI), Note a160 the 
myellnated axona (a), and oaplllary (C), beak bar 30 vrn ( X 1,000) 

FIgn. (11): Photomlorograph of a esmlthln reotlon of 0Q at the flrst port- 
natal day rhowlng multlple nuoleoll (1.4) of vrrrlablr slze8, Note that the 
neurona are non myallnated (U) or partially myellnated (T), Note also 
Sahwann asll nudrl (a), oaplllary (C), and myellnatrd axon6 (a), The two 
Inmats rhow multlple .nualsoll (2 and 3) of varlable slza8 leala bar $0 pm 
( x 1,000) 
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Flgm, (12): Photomlcmgraph of a aernlthln sectlon of 06 at the flret pa#- 
natal day nhowlnQ a blnucleate small unmyellnated neuron (bl), Note the 
unrnyellnatad neuron (U), myallnetad neuron (T), myellnatad axons (a), 
and eaplllary (C). The lnsat shows f l  blnuclesta large unmyellnatad nau. 
ron (bl). 8calr bar 30 pm (X 1,000) 

Pig, (13): Eleotron mlorograph of the QG at the flnt postnatal day rhow- 
Ing four myslln lamellae (t), Compare the myslln denrlty to that of adjam 
cent axon (a), Note the Incrsarsd rough endopla~rnlc retloulum (rer), It8 
stalks appear dllated and almost parallel, Scrlr brr 6 pm (X#,760) 
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Fig. (14): Electron micrograph of the GG at the first postnatal day show- 
ing part of a neuron. Note the nucleus (N), nucleolus (n), and the rough 
endoplasmic reticulum(rer). (X 6,000) 

Fig. (15): Electron micrograph of the GG at the first postnatal day show- 
ing neurofilaments in two adjacent neurons (arrows). The neurofilaments 
in the upper neuron converge at the site of exit of the cell process (curved 
arrow). Scale bar 5 Nrn (X 2,750) 
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Fig. (16): Electron micrograph of the GG at the first postnatal day show- 
ing a capillary with tight junctions (1). Note the filopodia (f), caveola (C), 
cytoplasmic vesicles 0, intermediate filaments (i), basal lamina (bl), and 
collagen (CI). (X 15,000) 
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Fig. (17): Photomicrograph of a semithin section of an adult GG showing 
spherical or ovoid cell somata interspersed with fasciculi of myelinated 
and nonmyelinated nerves (7.). Note the presence of large (L), intermedi- 
ate (i) and small neurons (S) having eccentric nuclei. Note also the dark 
neuron (D), and the light neuron (Li). Toluidine blue; Scale bar 20 prn 
(X 1,000) 
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Fig1 (184): Photomlorograph of 
a semlthln sectlan of an adult 
QQ rhowlng rnyellnated unlpolar 
neurons (1, 2, 3). Note that the 
myslln of the cell body Is con- 
tlnuoua wlth myelln lheath of Its 
process (arrows), The caplllarlss 
(a) are very elore to the perlm 
karyon or Its prOO@M. The lnuet 
(low magnlflcatlon) show8 the 
rrlngle proceus of neurons (2&3) 
and a dark nouron (D), Tolu- 
ldlnr blur; Scale bur 30 pm (X 
1,000) Scale bar for the Inaet 
20 V r n  (X 400) 

Pig, (18-b): Photomlorograph of a 
~emlthln ssctlon of an adult 00 
showlng mysllntlted unlpolar nau- 
ran (4). Note that the myelln of tho 
cell body Is contlnuour wlth myelln 
sheath of Itr proarm (arrows), Note 
a180 the aplllarleer (0) are very 
close to the perlkaryon, Toluldlnr 
blur; Scalr bar 30 flm (X $000) 

Fig, (I@): Photornlcrograph of fa semlthln sectlon of an adult QG showlng 
a large myrllnated blpolar neuron (0). The arrow8 polnt to the continuity 
of neuronal myelln wlth myelln of the 2 prooessw (.rt). Noto tho eaplllar- 
lor (C), Toluldlne blur; $cab bar 50 prn (X 1,000) 
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Flu, (204): Photomlorograph of a Flq, (20-b): Photoml~rogrrrph of a 
semlthln sectlon of an adult QQ semlthin Bectlon showlng an un- 
6howlng a large unmysllnatsd myellnatsd neuron (U), two small 
neuron (U) lylng bsslds a large myellnated naurons (8). The lnset 
myellnatsd one (M), Toluldlnr ehows a large unmyellnated neu- 
blum; 8cala bar 90 pm (X 1,000) ron (U). The arrows polnt to 

8ohwann cells capplng the neuron 
but are non myelln forming, Tolu. 
ldlnrr blue; 8calm bar 30 urn (X 
1,000) 

Pig, (21): Photomicrograph of a semlthln sectlon of the adjacent segment 
of the faclal nerve of an adult guinea p10 showlng a single myellnated 
heterotoplc neuron (H), The Inset Is a hlgher magnlflcatlon to &how the 
myblln sheath of the neuron. Toluldlns blur; Scale bar 20 pm (X 400) 
Scalr bar for thr inrrt 30 Nrn (X 1,000) 
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Fig. (22): Electron micrograph of the  GG of an adult guinea pig showing 
a myelinated neuron (rnn) capped by a mature myelin forming Schwann 
cell (rnS), The arrows point to  the site of continuity of the myelin sheath of 
the neuron and its process. Note the myelinated axon (a), red blood cell 
(R), and capillary lumen (L). (X 1,200) 

Fig. (23): Electron micrograph of the GG of an adult guinea pig showing 
myelin sheath of a neuron formed of about 14 dense regular period lines 
alternating with less dense intraperiod lines (7). Note the mitochondrion 
(m), and the rough endoplasmic reticulum of the neuron(rer). Scale bar 
200 nm (X 35,000) 
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Fig. (24): Electron micrograph of an axon in the GG of an adult guinea 
pig showing part of the myelin sheath formed of about 20 lamellae. Note 
that the less dense intraperiod lines are more regular and narrower (7) 
compared to those of the neuronal envelope. Note the mitochondrion (m), 
neurotubule (t), neurofilaments of the axon (9, and extracellular collagen 
(CI). Scale bar 200 nm ( X 46,000) 

Fig. (25): Electron rnccrograph of two adjacent neurons (A + B) of the GG 
of an adult guinea pig. Neuron A is capped by a mature rnyelin forrn~ng 
Schwann cell (mS) and neuron E is capped by a mature non myelin farm- 
ing Schwann cell (nrnS). Neuron A is surrounded by rnyelin lamellae ( 7 )  
while neuron B is surrounded by Schwann cell cytoplasm (curved arrow). 
Note the nucleus (N) of the nonmyelfn forming Schwann cell and its cyto- 
plasm contains the usual organelles. Note that both neurons contain ri- 
bosomes (r), mitochondria (m), many transversely cut neurotubules (t), 
rough endoplasm~c reticulum (rer). Golgi complex (G) In neuron 8, and 
lysosomes (ly). The capillary above neuron B shows a tqh t  junction (J), 
filopodium (f) and an unrnyelrnated axon (11) embedded in its wall. (X 
4,000) 
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Figm (26) : Etectmfi mlcrognph of the QO of an adult gulnea plg ahowlng 
a non mysllnated neuron surrounded by the cytaplgsm of rr non myalln 
formlng Schwann cell cantalnlng small slzsd mltochondtla (arrow), Note 
the presence of lysosomas (ly) In th8 cytoplasm of ths neuron and the 
ceplllarl, surrounded by unmyellnatad exons (u), Note also the tlght junc- 
tion (J ) ,  nuclerua of the endothellal call (n), eaplllaty luman (L), long myell. 
naiad axcna (a), end collagen In the extracellular space (CI), (X 2,500) 

Flgr, (27) : Electron mlcro- Flgr, (PI) : Electron mlorograph of the 
graph of the caplllarles of an aaplllarlsa of an adult QQ showing 
adult 00 showing tight June tlght junotlon8 (tt), fllopodla (9, ln- 
tions (tt), fllopodla (f), In- oraassd collagen (GI) and the basal 
creaasd oollrgrn (Ci) and the lamina (El), (X 40,000) 
basal larnlna (El), &ale bur 
600 nm ( X 27,800) 

echo2111
Rectangle

echo2111
Rectangle

echo2111
Rectangle

echo2111
Rectangle



DISCUS$lON

The precent Inveetlgatlon is the f lrst atudy, as far ag we know, to dem-
onstrqte the preeence of e myelin envelope around the perlkarya of neu'
rons of the genlculete gengllon (GG) of the feclal nerve, Myellnatlon wae
obesrved clearly at the f lrat post-natal day, The myelln sheath wpe formed
of four layera and en aeeoclatEd state of neuronal actlvlty In proteln synthe'
ele was obaerved ae Judged by the mult lpl lcl ty of nucleoll  and by better de'
velopment of the channel eyrtem of rough sndoplasmlc retlculum snd Nlssl
clumpe, At the age of 60 daya pre'netel, myellnation wes not observed In
the perikarya, Only a cytoplesmic loop of $chwann cell  In sernlthin sectione
0r en opposit lon of the inner leeflete of oytoplasmio membrane at the ultre-
structural level wee seen Thls could posslbly represent the start of neu-
ronel  myel lnat lon prooess where fus ion of  the inner  cytoplasmic aspects  of
$chwann cel l  membrene produces the major  dense or  per iod l lnos
(Fawcet t ,  1994) ,  Thle resul t  is  s lmi lar  to  our  prev ious s tudy on pre end
poet-natel development of the splral gangllon in guinea pigo where the
myellnatlon eterted Et lste pre-natal l l fe and became cleer at the f l fat post-
netel day (Abdcl Rrhmrn rt r l ,  1998),

In the preeent study the ful ly developed neuronal myelln sheath was
formed of 11-14layere of compact snd loose myalin, Although the meJorlty
of neurons were myellneted, yet nonmyelinated neurons were observed,
Schwenn cells oapplng el l  the nsurons were elther mature myelin formlng
0r meture nonmyelln formlng respectively Kltrmurr rt r l .  (1982) reported
that  neurons of  GG ln gulnea p igs and monkeys wsre unmyel inuted as
seen by the electron rnlcroscope whlch contradlcte the results of the pre-
sent Inveatigetlon, Howevgr, they added that moet of the neurone were unl-
polar, a few werE blpolar and sorne neurons wEre dark while others were
llght; this part ly colncldee wlth our reeultg, $lnce unlpolBr nEurons develop
from blpolar onea (Oartnlrrnd Hlrtt ,2001), the blpolarity observed in thls
work may be the otege before the f lnal unlpolar dlfferentiat lon The dark
stain of $ome n6urone may rEflect a higher state of neuronel actlvlty at the
t ime of  f ixat lon of  the epeclmen,  Concern ing the neuronal  myel ln  envelope,
Wrlt lreka et al, (2001) seid that i t  has a protective role, They compared
herpes s implex v l rus type I  in fect ion in  neurons of  the vest ibu lar  gangl ion
wi th that  In  neurone of  the genicu lete gangl ion (nonmyel inated as they as-
sumed), They obeerved Golgl vesicies in neurons of both ganglie, How-
ever, thsy reported viral infectlon in $chwann cells of the GG but not in the
vestibulsr, They suggested that loose myalin of the vestlbular neurons is an
lmportant barrler to herpes slmplex virus type I infectiorr and that l t  muet
play a role in prevention of viral $pread from infected neurons to other cel ls
Their suggestlon was baeed on the assumption that neurons of GG are
nonmyellnated. Therefore, the spread of infection observed by Waklreka
et al. (2001) in the GG may be a spread from the nonmyelinated neurons
observed in our work or thelr suggestion about the protective role of myelin
is disputed,
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In the present work, myelinated axons in the adjacent segment of the
facial  nerve had 1:1 relat ionship to their  ensheathing Schwann cel ls.  Un-
myelinated axons were either sporadic or in groups invaginating the cyto-
plasm of a single support ive nonmyel in forming Schwann cel l .  Sometimes
group of unmyelinated axons were seen surrounding the capillaries. Wil-
liams et al. (1995) stated that "nonmyelinated fibres include autonomic
postganglionic axons which are exclusively nonmyelinated and other fine
sensory fibres such as those of nociceptors". The latter may be processes
of the small neurons obgerved in the GG in the present work. The unmyeli-
nated nerves surrounding the capi l lar ies or embedded in their  wal ls in this
study may raise the question of a nervous control on the capillaries which
needs further investigation. Myelin sheath around the axons increases the
velocity of action potential conduction. Conduction proceeds from node to
node in sequence along the axon. This mode of conduction is termed salta-
tory and is much faster than the mode of conduct ion in unmyel inated axons
in which action potential sweeps continuously over the axolemma. There-
fore, lack of myelin together with the small fibre diameter leads to relatively
slow conduction of electric signals (Nolte, 1999). Moreover, when axons
become demyelinated they transmit impulses 10 times slower than normal
myelinated ones (Demyelination html Online, 2004).

In the present work, the single process of the cell somata of the facial
gangl ion was myel inated and i ts myel in was cont inuous with that of  the
perikaryon. This was observed in both semithin sections (as a continuous
dark blue line) and ultrathin sections. This is contradictory to what is written
in Gray's Anatomy about the somata of the facial ganglion which is de-
scr ibed among other craniospinal sensory gangl ia as having a single non-
myelinated neurite termed the dendroaxonal proaess (Williams et al.
1995). The continuity of the myelin envelop of the perikaryon with that of its
process may facilitate conduction of trains of impulses between its periph-
eral and central processes at a higher speed than in the nonrnyelinated
neurong.

Schwann cells in this investigation were seen capping both myelinated
and nonmyel inated neurons.

Junqueira et al .  (1998) mentioned that Schwann cel ls are the periph-
eral  neurogl ia which furnish a microenvironment sui table for neuronal act iv-
itv.

Lieberman (19761 stated that "Schwann cells and their basal laminae
help to demarcate the peri-neuronal compartment from the extracellular
space in the ganglia". Thus, the perikarya of neurons do not come in direct
contact with the connective tissue in the extracellular space. The myelin
sheath surrounding the majority of the perikarya in this work will provide
more insulation from the extracellular space of the ganglion.
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concerning the schwann cell  l ineage, neuronal signals appear to con-
trol the production of basal laminae by $chwann cells, the induction and
maintenance of myelination and schwann cell survival (williams et al.
1995). This means that one neuronal signal leads to the development of a
myelin forming schwann cell while another neuronal signal leads to the
development of a nonmyelin forming one as seen in the present work.

The two types of Schwann cells differ in their molecular phenotype.
The adult myelin forming schwann cells are characterized by the presence
of several myelin forming proteins. The adult nonmyelin forming schwann
cells express nerve growth factor receptor, neural cell adhesion molecule
and gl ial f ibri l lary acidic proteins (wil l iams et at.,  lggs). lmmunohisto-
chemical staining techniques can help to differentiate the two types of
schwann cells which should be conducted as a future approach. Both
types, however, help to establish and maintain a controlled rnicroenviron-
ment around neuronal bodies providing electrical insulation as well as a
pathway for metabolic exchanges (Ross et al. 19gS).

In the present study, one myelinated heterotopic neuron was ob-
served. $ensory ganglionic neurons are not entirely confined to craniospi-
nal ganglia. They often occupy heterotopic positions distal or proximal to
their ganglia. Rupa et at. (1992), ln an anatomic study with surgical impli-
cations, reported that a single ganglion celt in the region of the genu in one
case lead them to postulate that geniculate ganglionectomy may be ineffec-
tive as the sole treatment for certain cases of geniculate neuralgia and that
nervus intermedius section may also be required to achieve a more com-
plete deafferentation.

The blood ganglion barrier of the geniculate ganglion (GG) has not
been investigated before. The present study proved for the first time that
capillaries in the grey matter of GG (area of neuronal density) are all of the
continuous type. ln the pre-and early postnatal period as well as in adult
life, intercellular tight junctions were observed between endothelial cells of
all detected capillaries. Tight junctions contribute to the restricted perme,
ability of the blood ganglion barrier which is a functional barrier that pro-
tects neurons from harmful substances such as bacterial toxins and drugs.
It also shields the neuron from contents of the blood that mav act as neuro-
transmitters (Kessel, 1998). The continuous capillary endothelium with in-
tercellular tight..junctions observed by Saito et at. (1992) in the en-
doneurium of 7s and Bs nerves of guinea pigs was consideied to form a
blood nerve barrier. By immunohistochemical staining they reported the
presence of P-glycoprotein in the capillary endothelium of these nerves.
They concluded that immunoreactivity in these nerves was similar to that in
the brain. Detection of P-glycoprotein in the capillary endothelium of GG
should be performed to prove that a blood ganglion barrier similar to the
blood-brain barrier and blood-nerve barrier exists at the capillary level.

echo2111
Rectangle

echo2111
Rectangle

echo2111
Rectangle

echo2111
Rectangle



gUMMARY

Thle study proved fOr the l lret t lme the lssue of myollnatlon of neurone
of the SBnlculdtd gangtton (G,G) o{ the faclal nBrve, the myellnation 0{ tho
dcndrsixonal proEea$es of the neuronE, the typee of $chwann oells and
the capl l lary blood eupply aB wel l  ae the blood gangl l0n barr ler '

G,G, ol  10 gulnea plg embryoe (day 60 prenatal) ,  10 of fspr lng (day
one poetnatsl) add 5 adulte of both sexeq (100 - 150 daye old) were ex'
tract6d wlth the ald of a surglcal mlcroecope, $pecimona waro prgcessed t0
semlthln and ultrathln eectlbng, etElned, examlned Hnd photogrHph€d

At 60 deye prenatal nsurons of the G,G were nonmyelinated, How.
Ever, Hxongl myellnatlon In the adJacent faclal nsrve Wes olser' Myellnated
Hxor1g hed 1 : 

'1 
relstlonshlp to thalr myelln formlng $ohwann cells' Non'

myellnatod axons were elngle or in groupa, whlch Invaglnated the oyto'
pligm of nonmyelln formlng-schwann-cells Capll larlee of G'G wer6 ol the
bontlnuous type, Intercsllular t lght Junctions were obsorv6d b6tw9€n Bndg'
thel la l  cel ls,-Unmyel lneted sxone wsre embedded In the capl l lary wal le '
Baaal  lamlna ol  capl l lar lea and Schwann cel le wae clear

At dey.one postnHtal the maJorlty of nEurone were myellnated The
myel ln envelope wss lormed ol  3 -  4 lemel lne,  The gangl lonlc capl l ler lee ae
wel l  qe the col lagen outeldE their  basal  lamlnee lncreseed

In sdultE the malorlty of neurone were myelinated unlpolar cellE, A {Ew
wers blpolar Myel ln FppeErsd HB a den86 dark bluo l lne In to lu ld lne blue
etalned eect lons,  Neuronal  myel ln envelope wae cont lnuoue wlth tho myel ln
af ths dendroaxonel procsss, The lamellae of the nsuronsl myelln snvelopg
wsrs 11 * 14 maJor denee or per lod l lnos ae compered to,  18 -  20 pErlod
l lnes enveloplng tha Fxong, The lesa denee Intraper lod l lnes wsre m0re
regular and narrower ln the Rxong eB compared to thoge of the neurone'
Sc-hwsnn c€lls Burroundlng th6 nonmyellnated neurons were of tho mature
nonmyelln formlng type (MNMFSC) MMFSC could be dlfferentleted from
MNMFSC by lmmun-qhletochemlcel technlques only, Moreovor, cgpll lsrlsg
In the gangllbn were Besn Burrounded by autonOmlc nonmyellneted nervEs'
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