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i SUMMARY

A histochemical study of the concentration and localization of
sueginic dehydrogsnase, acid and akkaline phosphatases, cholin€s-
tergse, RNA. DNA, muizo72ly; u.h wrides, glygogen and lipid in
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INTRODUCTION

During the course of histological investigation on harderian gland in the
camel, it became necessary to have more detailed knowledge of the distribu-
tion of the various, enzymes and chemical components. Only a-fex studies
on the hstochem.\st.zy of the }mrdmap gland have been published. PAULE
AND HAYES (1958) f(nimd that the composition of harderian gland secretions
',varie; in the dlfferant clasxm of vertebrates ; in mammals it is usually lipoidal,
Al;'l repn]eq sernus or sermucmd and in bll'd":‘ mucoid. WIGHT, MACKENZIE,
RQTHWELL A\D BUR\S 1371 ) describedy; the harderian gland -of the
“domestic fowl hlstochermca_lly to identify certain enzymes and chemical com-
'ponents

P | o B !

The present.study deals with: the hl'stochemlcal aspects of the “harderian

gland of the ope humped camel

MATERIALS AND METHODS .

Hardenan g.]ands were taken from 32 healthy camels of both sexes of
2-7 years old, slaughtered at Cairo and Giza abattoires. The glands were
-quickly removed and subjected to the appropriate histochemical technique. Unless
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a special reference is cited for the methods, the technical recommendations of
PEARSE (1968) were followed.

Material were either fixed in 109 neutral formalin, -calcium fromol
Carnoy’s fluid and Bouin’s fluid and processed for paraffin sections at a
thickness of 5-7 microns, or frozen in dry ice and cut in a freezing microtofme
at a th ickness of 10-20 microns.

The following chemical compounds and enzyme activities were investiga-
ted by various methods.

ENZYMES :

1 — Succinic dehydrogenase :  Sections of fresh-frozen tissue were
examinad. Control sections were incubated in solutions without substrates.

2 — Alkaline and acid phosphatases were detected by of the calcium.
cobalt method and the lead nitrate method respectively (GOMORI).

3 — Cholinesterase : Tissues were fresh-frozen and sections of 20 mi-
crons thickness were examined by the method of GOMORI (1952). Actylthio-
choline (ATHCH) iodide was used as substrates. Cholinesterase inhibitor
namely 2.5 X 10 — 6 M — physostigmine salycilate (eserine) in 0.25 M—
sodium acetate (PH 5.4) was used empirically to identify the true cholines-
terase enzyme.

Chemical compounds :

1 — Glycogen, glycoprotein and mucopolysaccharides : The presence
of glycogen and glycoprotein was investigated in paraffin sections treated
with celloidin to prevent any possible diffusion of glycogen. Control sections
were treated with diastase or saliva. The periodic acid Schiff (PAS) and
Best’s carmine methods were used to test for the presence of these compounds.
PAS also was used to identify the presence of neutral mucopolysaccharides.
The alcian blue was used for acid mucopolysacchaides.

2 — Lipids : The identify the presence of lipids, frozen sections were
cut at 10 microns thickness from blocks of tissue fixed in10%/ formol calcium

and stained in a saturated solution of Sudan black B in 70% alcohol for 30
minutes at room temperature.

Pieces of freshly removed glands were fixed in solutions of osmium
tetraoxide (Os O,) and embedded in paraffin to identify unsaturated lipid.
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3. Nucleic Acid : Methyl green — pyronin and ribonuclease method,
Feulgen reaction and the gallocyanin — chromalum were the methods used
on sections previously fixed in Carnoy's fluid and embedded in paraffin for
identification of nucleic acids.

RESULTS

Succinic dehydrogenase (SDH) activity were manifested by deposition
of black granules (formazan) in the cytoplasm of the cells. The ducts of the
gland showed maximal evidence of dehydrogenase activity in cells and mode-
rate activity was seen in the acinar epithefium (Fig. 1).

Alkaline phosphatase activity was confined to the blood capillaries sur-
rounding the acinar epithelium and ducts (Fig. 2V

The reaction of acid phosphatase was variable in the epithelial cells of
the acini. This appears in the form of granules specially concentrated in the
apical part of the acinar epithelium. The nuclei show activity to the acid
phosphatase (Fig. 3). Moderate activity have been observed in ducts.

Sites of cholinesterasa activity were manifested by the dark brown preci-
pitate of copper sulfide. Numerous numbers of sensory fibers and their
end'ngs containing active acetylcholinesterase in harderian gland have been
observed. These fibers were, of fine calibre forming plexiform receptors about
the acinar epthelium and their ducts in the gland (Figs. 4 and 5). Under
high magnifications, the enzyme appears distributed non uniformly along
the axons in receptor terminals. These structures resemble varicosities or
vesicles that have been detached from the main fibre, forming pictures sug-
gestivel of secretion (Fig. 4). Furthermore, positive reaction was seen in
many of the nerve cells surrounding the ducts (Fig. 5) and the blood vessels.

Neither osmiphilic lipid nor Sudan black material was demonstrated by
the methods used in the acinar epithelium and ducts. Different sizes of
unsaturated lipid stainable by osmium tetraoxide were seen scattered between
the acini and ducts. Furthermore, numerous amount of lipid droplets were
seen in capsula adiposa (Fig. 6).

The lumen of the ducts has a unique distribution of glycogen which gave
us the indirect evidence we were seeking. The total amount varies in the
various portions of the ducts, as well as from individual to individual and
from gland to gland, but the relative distribution remains the same.

Assiut Vet. Med. J., Vol. TI, No. 3 and 4, (1975)
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‘The cells of the tertalary duct which is closely associated with the secretory end
piece have no glya}gen There is a fine granu]a.r permuclear distribution
of glycogen in the secondary cluct cells and alsu in its lumnen. The glycogen
in the secretory cells of the gla.ncl caii” be complétély” absent. Thus
giycogen degradation is clearly linked to the functional activity of the secre-
tory cells. Furthermore, the chondrocytes of the traversing hyaline cartilage
through the gland show marked positive reaction with Best’s carmine for

glycogen.

Acoordmg to the funcmmzal actxvxty of the gland, PAS — positive material
was present in the epmhelmm and luniina of the ducts but“only in frequent
acinar epithelial cells. The epithelial cells of the tertiary “and secondary
ducts contained positive materjal which appeared to accumulate towards the
apical border (Fig. 7). Positive material was seen in goblet cells which were:
scattered in the pseudostratified columnar epithelium and also in stratifi ed
u)lumnar eplthehu.m of the large central collecting duct.

Eplthehal cyhop]asm a.nd 1ntralum1nal matema.l were orthochroma.nc after
treatment with alcian blue. Positive material was. observed *n the apical
border of the cytoplasm of the ducts and some acini. Furthermore, high
activity ‘was observed’ in the cytoplasm of the chondrocytes. . | 5,

RNA was distributed as minute granules in subnuclear part of the acinar
epithelium and their ducts. The nucleolus shows ANA activity. . The
chromatin is located chiefly. peripherally adjacent to the nuclear membrane
The cells of the ducts show strnng positive Feulgen and ako gallocyomn —
chrumalum reactions, =

3

DISCUSSION

VAR RARE o Y]

Succmlc dehydogenase plays a vital role in thc rcspu'atory processes of
most living cells and forms a link in the chain of reactions concerned with
the -oxidation of lipids, carbohydrates and proteins . (SELIGMAN AND
RUTENBURG, 1951). PADYKULA (1952) found succinic dehydrogenase in
greatest concenrations within: those portions of tissues and organs which show
high metabolic activity, such a muscle, or are engaged in absorptive or secre--
tory activities. In our observations, succinic dehydrogenase activity is much
more marked in the cells of the secondary and tertiary ducts than in those of
the secretory ‘pieces. This also is in agreement with the results obtained by
LOBITZ, HOLYOKE AND BROPHY (1955) on the histochemical evidence
for human eccrine sweat duct activity.

Assiut Vet, Med. ]., Vo!.lII, No. 3 and 4, (1973)
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Although non — specific acid-dand alkaline phesphatases have heen
detected ; the first enzyme shows the granular localization typical of lysosomal
enzymes, and the second is confined to blood vessels. Both enzymes hydrolyse
P —slycerophate more readily“ than - other subsfrabes - WIGHT; " MACK-
ENZIE, ROTHcELL AND BURNS (1971) found that acid phospha.tase is
important i energy transfer” {hrough high ‘energy . phospha;e compounds, so
the occurrence of a strongly positive reaction for this enzyme would be likely
in gn aouvedy secreting gland. = Our ﬁmdnngs in regard to these mtenalb are
essentially the same as prevmusly reported

. - iy J-'_w o] o £ o

It is of interest to fote ‘that the Tesults in the pre:;ent studies concermng the
localization o-f sR‘emﬁc CHDIIDdBSW a,ctwlty m hard{arla.n' gland of ¢amel
are entirely in agreement with the results which have been mida upon’ éndoca-
rdium (KROKHINA- AND PLECHKOVA, 1964) AND (PLECHKOVA, :1966),
the urinary bladder mucosa (RLECHKOVA;® 1962) *and “the’ uterine ‘mucosa
(GURVICH, 1960} VAS stated: that he fine: sen!bry flber"and their plexiform,
receptors, which are wder distributed throughouf the body! do take part
in acetylcholine metawhenever required an enzyme to inactivate excess tissue
acetylcholine, thus bolism.  Moreover, this system of afferent - fibres is
capable -of releasing; wheneverurequired. an- enzyrite’ to*inactivate ekcess tissue
acetylcholine, thus participating in tissue trophism (PLECHKOVA, 1970).
In reference to the harderian gland, it should be pointed out that cholinergic
fibers and nerve cells were scen about the portions of the glands. This was
of significance, since some observer have felt that the duct plays an active

role in the process if secretion, and that this dudtal function under the control
nerve fibers.

Specific cholinesterase activity, which is present in nerve fibers distribu-
ted as a network over the whole secretory pieces. The nerve fibers presumably
innervate the myoeplmehum These observations are in agreement with the

results obtained by LOEWENTHAL AND HINS, ( 1963) on the eccrine sweat
gland.
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Fig. 1.—High succinic dehydrogenase activity were manifested in the ducts
(1) and mode-rate in acini (2). ¥ 250,

Fig. 2,—Distribution of alkaline phosphatase in blood vessels surrounding
the acini. x 100
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Fig. 5.—Cholinesterase activity insensory fibers and nerve cells in the duct of
harderian glands. X 250,

Fig. 6.—Unsaturated lipid demonstrated in the capsula adiposa (1) and
between the acini ducts (2) X 100




