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Abstract. Histology and histochemistry of th~ albumrn and capsular glands are
described. Histochemical tests revelled the high proteinaceous nature of these
glands. The secretion of the alburmn gland is rich in carbohydrates besides protein
whereas that of the capsular gland is a mucoprotein.
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1. Introduction
Many important contributions were made on the aspects of reproductive system.
The genital ducts of the British stenoglossan prosobranchs, Ocenebra erinacea
and Nucella lapillus was described in detail by Fretter (1941). Later Fretter (1946)
extended the studies to the genital ducts of Theodoxus, Lamellaria and Trivia
and discussed their evolution in the prosobranchs, Further studies on the BritiSh
prosobranch molluscs were by Fretter and Graham (1962).
Histochemical studies on the albumen and capsular glands are meagre. Among
these mention may be made of Rangarao (1963) on Ariophanta ligulata, Kugler
(1965) On the slug Philomycus carolinian us, Fantin and Vigo (1968) and Plesch
et al (1971) on the snail Lymnaea stagnalis.
2. Material and methods
Specimens of T. bufo were collected from the intertidal region of Waltair coast
and Bhimunipatnarn and brought to the laboratory in buckets of sea water. For
both histological and histochemical studies female snails were dissected and
the albumen and capsular gland, were fixed separately in Zenker's, Bonin's, Susa,
Carnoy and formal calcium. After the usual procedures of dehydration, clearing
and embedding, sections of 7 to 10 Jl thick were cut.
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Heidenhain's Azan and Delafield's haematoxylin/eosin techniques were used
for routine histological studies. For histochemical studies the following techniques mainly from Pearse (I968) have been employed. (1) Periodic acid/Schiff
(PAS) method of Hotchkiss and McManus, (2) PAS after diastase digestion, (3)
PAS after acetylation followed by deacetylation, (4) alcian blue 8 GX (2' 5 and
I ·0 pH) for acid mucosubstances, (5) mercury bromophenol blue method of
Mazia et al, (6) Millon's reaction after Baker, (7) p-dimethyl aminobenzaldehyde
nitrite method of Adams, (8) potassium permanganate/All method of Arvy and
Gabe, (9) ferric ferricyanide method of Chevremont and Frederic, (10) ninhydrin/
Schiff method of Yasuma and Itchikawa, (II) Congo red technique for glycoproteins, (I2) Sudan black B technique for lipids after Chiffelle and Putt, (13) copper
phthalocyanin method of Kluver and Barrera for phospholipids, (14) methyl
greenjpyronin Y method of Kurnick for nucleic acids, (IS) Feulgen reaction of
Feulgen and Rossenbeck for DNA.

3.
3 . 1.

Observations
Histology

The albumen gland is a white opaque mISS lying dorsal and just posterior to the
pericardia! cavity. In lin condition, the albumen gland is creamish white in
colour and consists of large number of tubules (figure 1) separated from one
another by a thin layer of connective tissue. These tubules are spherical to oval
in shape. The wall of each tubule consists of large cuboidal to columnar cells
measuring about 58· 5 /lm in height. Each cell contains a large basa! nucleus and
is glandular in nature and secretory droplets are seen towards the apex of the
cell. The tubules lead into a number of small ducts which unite to form a
common duct which in turn opens into the capsular gland. The secretions of the
albumen gland are acidophilic as well as basophilic in nature. These secretions
are at their peak in the breeding season' which is from December to June and
the albumen gland is found to be considerably small in the non-breeding season.
The oviduct opens into the albumen gland at a point below the kidney. The
albumen gland turns abruptly downwards making an acute angle with the oviduct and it then recoils on itself passing ventrally to open into the capsule gland.
The albumen gland opens into the ventral wall of the capsule gland by a short
duct which is lined by a columnar ciliated epithelium, interspersed with few mucocytes. It is surrounded by a thick layer of circular muscles which on contraction
close the passage between the two folds.
The capsule gland is a creamish yellow glandular mass. In reproductively active
individuals this gland attains a thickness of about 2 mm and a length of about
5 mm. The lateral walls are thickened and composed of groups of gland
cells lying at various heights (figure 2). They are packed together tightly with
a thin layer of connective tissue in between. The ducts of the walls run
parallel to one another and open between the columnar ciliated cells lining the
lumen. This ciliated epithelium covers the narrow dorsal wall, under which a
layer of gland cells is developed (figure 3). The lobes are composed of gland cells
filled with small colourless spherules. These spherules stain lightly with iron
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Figures 1-2. 1. SChematic representation of the albumen gland. 2. Schematic
representation of the capsular gland.
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Figures 3--4. 3. Transverse section of the capsular gland showing mucous cells
4. Transverse section of the capsular gland (Azan),
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Figures 5-8. 5. Albumen gland tubules showing the PAS reactive secretory drop.
lets. 6. Capsule gland showing PAS reactive substances, 7. Capsular gland
showing mucous secretions (AB 2' 5 pH). 8. Capsular gland showing proteinaceous
secretions ~BPB).
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haematoxylin and faint blue with alcian blue. After Heidenhain's Azan technique
spherules are reddish or orange and others blue. It appears that two types of
secretions are produced by these cells. Near the posterior end of the capsule
gland two narrow transverse strips of tissue one on either side arise near the
opening of the albumen gland. These strips separate the right and left posterior
tip from the main mass. These and the posterior tips of the gland are made up
of mucous cells. Similar cells are found at the anterior extremity of each lateral
lobe (figure 4). Beneath the ciliated epithelium of the strips a circular muscle
layer is present. The cells constituting the main part of the gland are filled with
large colourless granules. They stain with iron haematoxylin but are negative to
alcian blue. With Heidenhain's Azan the granules take a deep red stain, whereas
the cytoplasm stains deep blue. The distal tip of each duct is filled with the
mucoid substances and no granules are visible. Two types of secretions are
produced, a mucoid substance and a protein.
3 .2.

Histochemistry

Both the albumen gland and the capsular gland are intensely positive to PAS technique (figures 5 and 6). This PAS reactivity was resistant to saliva treatment
suggesting the absence of glycogen. This reactivity was abolished after acetylation and was restored after deacetylation indicating the presence of 1 : 2 glycogroups. They showed a moderate positivity to Schiff's reagent: without prior
oxidation. Those cells lining the posterior tips and the anterior extremity of each
lateral lobe of the capsular gland showed positivity to alcian blue at 1·0 and
2· 5 pH (figure 6), whereas the albumen gland showed a negative response.
Both the gland cells were positive to mercury bromophenol blue, a technique
for basic proteins. Thus the proteinaceous nature of the gland cells is indicated
(figure 7). This was further confirmed by SUbjecting the slides to deamination
with Vanslyke's reagent. When subjected to p-DMAB nitrite method and Millon's
reaction a negative response was observed. With ninhydrinjSchiff and chloramine T/Schiff the albumen gland showed an intense positivity whereas the capsule
gland showed a moderate positivity, thus suggesting the presence of large and
moderate quantities of protein bound NH z groups respectively. The presence
of disulphides was indicated by their response to KMnOdAB technique. The
albumen gland showed an intense reaction to ferric ferricyanide for S-H groups,
while the capsule gland stained faintly.
There is no considerable quantity of lipid as suggested by Sudan black B technique, but copious volumes of phospholipids are present as evidenced by a very
strong positivity to copper phthalocyanin.
The presence of nucleic acids such as RNA and DNA were traced by methyl
greenfpyronin Y reaction and Feulgen reaction respectively.
From the ensemble of these reactions it could be stated that both the albumen
gland and capsule gland are highly proteinaceous. They seem to contain large
quantities of basic protein, cystine, sulfhydrils, amino bound proteins, carbohydrates, lipids and phospholipids. The secretions of the albumen gland are rich
in carbohydrates and protein whereas that of the capsule gland is a mucoprotein.
Results of the above histochemical reactions are presented in table 1.
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Table 1. Histoch~mic3.l reactions of the albumen and capsular glands of Thais
bufo:

Histochemical test applied

Periodic acidfSohiff (PAS)
PAs/saliva
Acetylationls AS
Deacetylationjt'AS

Schiff's without prior oxidation
AB 2"5 pH
AB 1"0 pH
Mercury bromophenol blue
Millon's reaction
DMAB nitrite method
Ninhydrin!Schiff
Permanganate]AB
Ferric ferricyanide
Sudan black B
Copper pnthalocyaain
Methyl greenlpyronm Y
Feulgen reaction

+++

=

Intensely positive ;

Results

Reacting group
Albumen
gland

Capsular
gland

Carbohydrate
Glycogen
1 : 2 glycols
1 : 2 glycols
Aldehydes
Mucins
Mucins
Basic protein
Cystine
Tryptophan

+++
+++

+++
+++

++
++
++

++
++
+++
+++
+++

NH..a groups
Disulphides
Sulfhydryls
Lipids
Phosphollpids
Nucleic acid

+++
++
+++
++
+++
++
++

++
++
+
++
+++
++
++

DNA

++

= Moderately positive ;

+

= FJointlypositive ; -

= Negative.

4. Diseussion

The albumen gland is composed of a large number of tubules which are lined by
secretory cells. A change in its secretory activity was noticed with season. The
secretions of the albumen gland seem to contain PAS positive granules without
glycogen, protein and phospholipids. The eggs as they pass through the albumen
gland are bathed by the albuminous secretions of the gland cells. These secretions are helpful in nourishing the embryos. The fact that the secretions of the
albumen gland contain the polysaccharide galactogen rather than glycogen was
established by the studies of May (1934) and Baldwin and Bell (1938) in the snail
Helix pomatia. Fantin and Vigo (1968) reported the presence of galactogen
and protein in the secretions of the albumen gland of L. stagnalis. Plesch et al
(1971) observed PAS positive secretory droplets in the albumen gland of
L. stagnalis.
The capsule gland in T. bafo is large and attains a thickness of about 2/Lm,
when the animals are in the active reproductive phase. As the eggs pass down
the albumen gland into the capsule gland along with the albuminous secretion
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a capsule is formed around a group of eggs along with the albumen. All the
gland cells of the capsule gland, except those of the posterior tip and anterior
border of each lobe, produce a double secretion. By the intervention of these
two secretions the fibrous wall of the egg capsule is produced. The capsule is
thus mucoprotein in nature.
Studies on the capsule gland in particular are meagre. This gland secreting
the egg capsule is present in some prosobranchs and the capsule is finally hardened
in the pedal gland in Cypraeacea, Lamellariaceae and in most Stenoglossans,
The capsule gland is absent in Onchidella and Pulmonates (Fretter 1943). The
mucoprotein secretions of the capsular gland in T. bufo aid in the formation
of the fibrous wall of the capsule.
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