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ABSTRACT

Substance P (SP) is a neuropep-
tide widely distributed in the central
and peripheral nervous system as
trophic factor. It was detected also in
the Von Ebner's (VE) gland of the
tongue. In this study, the formative ef-
fect of(SP) was investigated by caus-
ing temporary denervation of VE
gland.

Twelve adult albino rats were used
in this study. They were divided into
three groups. In each rat, the left
glossopharyngeal nerve was crushed
on the left side and the right side was
used as control .After two , four and
eight weeks , specimens from the
posterior third of the tongue were ex-
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amined for histological structure, PAS
reaction and the immunohistochemi-
cal reaction of (SP) and the results
were recorded.

It was observed that the integrity
and normal structure and the excreto-
ry function of the gland depends on
intact innervation that supplies a neu-
ropeptide trophic substance e.g. sub-
stance P.

INTRODUCTION
Von Ebner's (VE) glands are sub-
epithelial serous glands located in the
vicinity of the tongue papillae (Miller
et al., 1964 and Davies and Cou-
bland, 1967). Functionally, their wa-
tery secretion helps to dissolve, dis-
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tribute and wash away the substance
to be tasted (Copelhaver et al., 1971,
Roy and Weiss, 1973 and Suat and
Robert, 1988). The parasympathetic
(secretomotor) innervation of the
glands is derived from the inferior sliv-
atory nucleus via the glossopharyn-
geal nerve fibres. These fibres relay
in small ganglia in the mucous mem-
brane of the tongue (Arey 1954 and
Witt and Reutter, 1998).

El-Eishi and State, (1974) and
State et al., (1982) concluded that the
integrity of VE glands was dependent
upon intact nerve supply to either val-
late or foliate papillae. Gabr and El-
Mohandes (1990) stated that the par-
asympathetic innervation was capa-
ble of maintaining the histological and
histochemical structure of VE glands
of dogs. They suggested the pre-
sense of a neurotrphic substance
having a formative influence upon VE
gland. Lunderberg et al., (1979) sug-
gested the possibility of the presence
of substance P (SP) as a trophic fac-
tor. Substance P positive fibers have
been detected in the developing lin-
gual papillae as well as in the regen-
erating nerve fibers in rats ( Nishimo-
to et al., 1985). Robert et al., (1991)
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and Ueba and Uchihashi (1991) stat-
ed that stimulation of substance P re-
ceptors resulted in degranulation of
acinar cells in VE gland of the rat. Oo-
mori et al., (1995) and Matsuda et al.,
(1997) studied the immunoreactivity
of substance P in VE glands of rats.
They observed immunoreactive gan-
glion cells among intra-lingual mus-
cles, at the base of the vallate papil-
lae and near theVE gland. They also
described numerous substance P-
immunoreactive varicose nerve fibers
running closely associated with the
serous cells and excretory duct cells,
and were seen to run along the blood
vessels in the gland. They stated that
this substance may have an effect on
the secretory activity of the serous
cells and duct cells, and on the va-
sodilation of blood vessels of the VE
gland. The present work aims to
study the effect of denervation and re-
innervation on the reaction of sub-
stance P in VE gland and the possi-
ble role of this substance in
maintaining the structure and function
of this gland.

MATERIAL AND METHODS
Twelve healthy adult albino rats
were used in this study. In each rat
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and under Phenobarbital anaesthesia
, skin incision was made parallel to
the ramus and body of the mandible
on the left side. By careful dissection
, the left submandibular gland was re-
tracted to expose the posterior belly
of digastric and the stylohyoid mus-
cle. By retracting these two muscles,
the stylopharyngeus muscle and the
glossopharyngeal nerve were brought
into view. The left glossopharyngeal
nerve (supplying the left VE gland)
was exposed and crushed by fine ar-
tery forceps. The right VE gland was
used as control. Careful suturing of
the wound and postoperative care
were done and each rat was put in a
separate cage.

The operated animals were divid-
ed into 3 groups (4 animals each).
Members of each group were sacri-
ficed 2, 4 and 8 weeks after the op-
eration. The part of the posterior third
of the tongue containing the central
circumvallate papilla and its surround-
ing VE glands was excised, fixed in
neutral formalin and embedded in
paraffin. Serial sections at 6 microns
were cut for H&E and PAS stains and
at 4 microns for immunohistochemical
study using immunolabelling tech-

nique with anti-substance P serum.

RESULTS

1- Control ( right ) side :. Histological-
ly, VE gland is formed of serous al-
veoli and ducts separated by inter-
lobular septa ( fig. 1, a & b). In PAS
stained sections the alveolar cells
showed normal cytoplasmic reac-
tion (fig. 2). Immunohistochemical-
ly, numerous substance P immuno-
reactive varicose nerve fibers were
found closely associated with the
serous cells and excretory duct
cells ( fig.3 ). Numerous immuno-
reactive nerve fibers were seen to
run along blood vessels in VE
gland ( figs.4 ).

2- Operated ( left ) side :
Two weeks after the operation: His-
tologically, many of the alveoli of
VE gland appeared smaller in size
and many of the alveolar cells
showed scanty cytoplasm and pyk-
notic nuclei. The ducts were thick
walled and surrounded by lympho-
cytic infiltration (fig.5). In PAS
stained sections , the majority of
the alveolar cells showed moderate
cytoplasmic reaction ( fig.6 ). Im-
munohistochemically, Sections ex-
amined for substance P showed
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mild reduction in the immunoreac-
tivity in most of the nerve fibers all-
over the gland ( fig.7 ).

Four weeks after the operation :
most of the alveoli of VE gland
showed degenerative changes, ap-
peared smaller in size, most of the al-
veolar cells showed scanty cytoplasm
and deeply stained small nuclei (fig.
8). In PAS stained sections, most of
the remaining alveolar cells exhibited
week cytoplasmic reaction. There
were some alveoli showing normal re-
action. ( fig. 9).

Most of the nerve fibers showed
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marked reduction in substance P im-
munoreactivity. some nerve fibers
were still having normal immune reac-
tion ( fig.10 ).

Eight weeks after the operation :
The histological structure of VE gland
on the operated side appeared nearly
similar to the control with serous alve-
oli and ducts separated by interlobu-
lar septa (fig. 11)). In PAS stained
sections, the alveolar cells showed
moderate  cytoplasmic  reaction
(fig.12). Most of the nerve fibers
showed apparently normal
reaction for substance P ( fig. 13 ).

immune
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Figure 1, a : A transverse section in

the tongue of albino rat
showing the tongue papillae
(arrows) and the underlying
VE gland (double arrows).
(H&E X 40).

Figure 1, b : A photomicrograph of a

section of VE gland of the
control side showing lobules
of serous alveoli (L)and
interlobular ~ duct  (arrow)
separated by interlcbular
septa (S). (H& E; X 100).

Figure 2 : A photomicrograph of a

section in VE gland of the
control side showing normal
PAS reaction in the alveolar
and duct cells (arrows). (PAS
X 400).

Figure 3 : A photomicrograph of a
section of VE gland of the
control side showing
immunoreactive nerve fibers
around the alveoli (arrows).
(Immunohistochemical stain X
100).
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Figure 4 : A photomicrograph of a
section in VE of the control
side showing blood vessel (V)
surrounded by numerous
immunoreactive nerve fibers
(arrows),(Immunohistochemic
al stain X 1000 ).

Figure 5 : A photomicrograph of a

section of VE gland two
weeks after the operation
showing alveolar cells with
scanty cytoplasm and piknotic
nuclei (arrows). The ducts of
the gland are thick and
surrounded by Ilymphocytes
(arrow heads ). ( H&E X1000).

Figure 6 : A photomicrograph of a
section of VE gland two
weeks after the operation
showing moderate
cytoplasmic PAS reaction in
most of the alveolar cells.
(PAS X 100 ).
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Figure 7 : A photomicrograph of a

section of VE gland two
weeks after the operation
showing mild reduction in
substance P immunoreaction
in the nerve fibers allover the
gland(arrows)(Immunohistoch
emical stain X100).
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Figure 8 : A photomicrograph of a

section of VE gland four
weeks after the operation
showing smaller alveolar cells
with deeply stained nuclei
(arrows ). Many degenerated
alveoli are noticed (A).
(H&EX1000).

Figure 9 : A photomicrograph of a

section of VE gland four
weeks after the operation
showing mild reaction for PAS
stain. ( PAS X 100).

Figure 10 : A photomicrograph of a

section of VE gland four
weeks after the operation
showing marked reduction in
substance P immunoractivity
(arrows).(Immunohistochemic
al stain X100 ).

Figure 11 : A photomicrograph of a

section of VE gland eight
weeks after the operation
showing most of the alveolar
cells apparently similar to the
control side. (H&E X 100 ).
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Figure 12 : A photomicrograph of a
section of VE gland eight
weeks after the operation
showing apparently normal
PAS reaction in most of the
alveolar cells. ( PAS X 100 ).

DISCUSSION

The previous studies upon dener-
vation and reinnervation of taste
buds and VE glands were done by
many authors on dogs and rabbits us-
ing ordinary histological methods.
Those authors concluded that , intact
innervation was essential for main-
taining the structure and function of
VE gland (Guth, 1967, El Eishi and
State, 1974, State and Bowden 1974)

Gabr and Elmohandes (1990), in
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Figure 13 : A photomicrograph of a
section of VE gland eight
weeks after the operation
showing apparently normal

substance P immune
reaction in most of the nerve
fibers(arrows).(Immunohistoc
hemical stain X 100).

their study of VE glands of dogs using
acetyl-cholinesterase activity, sug-
gested that the nerve fibers may re-
lease a neurotrophic substance hav-
ing a formative influence upon VE
glands. Lunderberg et al., (1979) sug-
gested the presence of substance P
(SP), a peptide widely distributed in
the central and peripheral nervous
system, as trophic factor. Morever,
SP -positive nerve fibers have been
detected in the developing lingual pa-
pillae as well as in the regenerating
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nerves in rats (Nishimoto et al.,
1985).). However, Witt and Reutter
(1998) stated that autonomic and
somatosensory nerves seem not to
play a key role in formation and main-
tenance of early human taste buds.

Substance P and other neuropep-
tides were studied and described in
the normal rats by Ueba and Uchi-
hashi (1991) and Ringstedt et al.,
(1999) using physiological methods
and Robert et al., (1991), Oomori et
al., (1995) and Matsuda et al., (1997)
using immunohistochemical tech-
niques

In the present study, it has been
shown that unilateral crushing of the
glossopharyngeal nerve led to tempo-
rary disappearance of most of sub-
stance P immunoreactive nerve fi-
bers in the VE gland of the same side
accompanied by degenerative chang-
es and marked reduction of secretory
activity in that gland. The persistence
of normal alveoli in the operated side
may result from incomplete denerva-
tion (crushing) or the gland may have
some nerve fibers from the opposite
side. Reinnervation of the gland re-
sulted in gradual reappearance of

substance P immunoreactive nerve
fibers and regeneration of the glandus
lar alveoli and reappearance of cyto-
plasmic secretory activities as evi-
denced by positive PAS reaction
within eight weeks. From these find-
ings, it can be concluded that the in-
tegrity and function of the VE gland
depends on the presence of certain
neuropeptides e. g . substance P.
The presence of theses neuropep-
tides depends on intact innervation.

REFERENCES

Arey. L.B. (1954) : Developmental
Anatomy. 6th ed., W.B.
Saunders. Philadilphia. 551.

Copelhaver, W.M., Bunge, R.B,
Bunge ., M.B. (1971) : Bai-
ley's Textbook of Histology.
16th ed., Williams and Wiil-
kins comp., Baltimore. 203,
262,

Davies, D.V., Coubland, R.E. (1967)
: Gray's Anatomy. Descrip-
tive and Applied. 34th ed.
Longmans. London. 1430 .
1431.

EFEishi, H.l, State, F.A. (1974) :
MANSOURA MEDICAL JOURNAL




162

Gabr,

HISTOLOGICAL AND IMMUNOHISTOCHEMICAL STUDY etc..

The role of the nerve in the
formation and maintenance
of taste buds. Acta Anat.,
89 :599-609.

O M., Eilmohandes, E.A.
(1990) : The formative influ-
ence of the chorda tympani
nerve upon the serous
gland (Von Ebner's) of val-
late papillae in dogs. Egyp-
tian J. Anat, 13 (1): 171-
180.

Guth, L. (1967) : The effect of the

glossopharyngeal nerve
transaction on the circum-
vallate papillae of the rat.
Anat. Rec., 128 : 715-732.

Lundeberg, J.M., Hokfelt, T.; Ang-

gard, A.; Pennow, B.; Em-
son, P.; (1979) : Immuno-
histochemical evidence for
substance P immunoreac-
tive fibres in taste buds of
cat. Acta Physiol. Scand. ,
107 : 389-391.

Matsuda,H., Kusakabe , T., Koh-

nah., Tsukuda , M. (1997) :
Peptidergic innervation in

Vol. 39, No. 1 &2 Jan., & April, 2008

human Von Ebner's glands.
An immunohistochemical

study. Acta Oto-
Laryngology. 117 (3): 447-
451.

Miller, M. E., Christensen, G.C.,

Evans, H.E. (1964) : Anato-
my of the dog. W.B. Saun-
ders. Philadelphia. 868-878.

Nishimoto, T, Ichikawa, H., Wakisa-

ka, S., Matsou, S., Yama-
moto, K., Nakata, T., Akai,
M. (1985) : Immunohisto-
chemical observation on
substance P in regenerating
taste buds of the rat. Anat.
Rec., 212: 430-436

QOomori, Y., Satoh, Y., Ishikawa, K.,

Ono, K. (1995) : Substance
P immunoreactivity in rat
Von Ebner's gland. J. Histo-
chem., 27(5): 395-400

Ringstedt, T., Ibanez, C.F., Nosart,

C.A. (1999) : Role of Brain-
Derived Neurotrophic factor
in Target Innervation in the
Gustatory System. J. neuro-
sci., 19(9): 3507-3518.



Mohamed |. Abdo
Robert, I. M., Soloman, S.E., Brus-

co, O.A, Goldberg, W.,
Bernstein, J.J. (1991)
Neuromodulators of the lin-
gual Von Ebner gland. An
immunocytochemical study.
J.Histochemistry& Cell biol-
ogy. 153-156.

163
of gustatory fibers upon
taste bud regeneration.
Acta Anat., 113 : 196-201.

Suat Gurkan and Robert Bradley.

(1988) : Secretions of Von
Ebner's glands influence re-
sponses from taste buds in

rat circumvallate papilla. J.
Chemical Senses. 13 (4):
655-661

Roy, O.C., Weiss, L. (1973) : Histolo-
gy 3rd ed. McGraw-Hill
Book Comp., New York.

545.
» Ueba, H., Uchihashi, K. (1991) : De-

granulation of acinar cells in
Von Ebner's gland of the
rat. J. Osaka Dent. Univ.

State, F.A.; Bowden, R.E.M. (1974 )
' The effect of transaction
of glossopharyngeal nerve

upon the structure, choli- 25(1): 35-49.

nesterase activity and inner-

vation of taste buds in rab- M. Witt, M.; Reutter, K. (199) : In-
bit. J. Anat., 118 : 77-100. nervation of developing hu-
man taste buds. An immu-
State, F. A.; Hamed M. S.; Elh- nohistochemical study. J.
shash, M. K.; Gabr, 0. M. Histochemistry and Cell Bi-
(1982) : Trophic specificity ology . 109(3): 281-291.

MANSOURA MEDICAL JOURNAL



164 HISTOLOGICAL AND IMMUNOHISTOCHEMICAL STUDY etc..

0438 500 (e AbileaiSsiud Ao ling Do o s Aualy
Qeali 3l B 3 3939 dolldd (e (e gals Hlull) Cuaall
was ¥ LAt Hlut sl

Ok ied | hane .

YWLLE PRIPSRUR L TP T

LEHL) cealiy Olialll 3 392001 Olals dauoe B9 Cund i) Qsal) 3ué ads
AL BT 0l (huasly 3B gltl SMgll (e Galin Ty aviele ul3) o8 Lala 1593
roagaly Olull) Cuaall (pe Aevaall Loaias

ra-all jleand! o8 HLAZON daslp A ciaall Silusdcdd! (o 0 33181 isial
» Oleall) (8 5] (9N 5ul (B Lyl Bagan ge LesT LaS 30ty (3S 2

O W atuldl (oo Leils i (53 Acnaall LU O e Aaaludf Slulyid| s
Garle (e LIS piuf O9adl it (il sMg (o0 il s> S le J5Lasnd)
O 58 St 3oL 31 50

(0 da all OIS S Alaig Slge 399 Ahsiod] Slawlyudt sl
ougd Aauloally CuiS, ) (Sle AadLant! (o A gtaal! (o0 S1gll 0289 L B2LLI Lgiasis
3ual)

doldg 399 ol dcaall el CBR A 5edlS Aalys oI 12 (B @3
C3adl BUAT (oo o gl Jo LSSy (o o8 s gl aaS 33 e Lt Al o salt
B3l AU A iliasS gt Ae L) Olaualt plusiiuls Ulkyg o)

dapl ) Ologase W ) Casud Lally hlo jdie 3] e o) 110 (G|
(Aegame JS A 020

WIS ¥ (agals Gl itV puys Slalas 5lpa) St 1A (B @3
REUIPEP-11 S (NS (IR | P

- Lo dley Lenlaks Lliall Cudg Alaiie yolad] Lo Ol hall ois Cuaung

Vol. 39, No. 1 &2 Jan., & April, 2008



Mohamed I. Abdo 165

el (o bl 20ladg aulud 2as)ly (ae gl das O12aT0 AconiaTt ol
+ Jalait! (ntlaygall (o daudgg Oliald (AL g jandt 5T @39 Aulaall

CnleuS gilasglly it Loy OligySie | tlows Oliiall uaes Clellad oo @3
Aol A aly Olig S ¢ ey Slollady u | o J) Adiiog Cnsaly
- o Balal) AdleauS ooyt

Sla¥ atad ey Loyl Jas o aalt) Jolds o Clicatl ol dulys (po gl
P o2 LaSIlg LM sue (B padly ygad Oladle 5l ae (ral3ing (iaall
- LM oiia Jolds

dolditly JSAt Bage pe (ol o 2081 dolid 15gls 8392 Ol Ludas] eiall
k] (9481 5l LB pasidal!

Bul B Aaylaglly JSAN o dalaon! (pe Wgtuuce 0 3100 OF (B Los it
-oau ¥ HLal Gl L8 i) ol

MANSOURA MEDICAL JOURNAL







