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SHORT COMMUNICATIONS

EGG SHELL FORMATION IN THE TREMATODE DIPLODISCUS
AMPHICHRUS — A CYTOCHEMICAL STUDY

U. KANWARand M. AGRAWAL

Punjab University, Chandigarh

Abstract. In the ootype of the trematode D, amphichrus tho oocyte along with nne spermatozoan
is first surrounded by a number of vitelline cells. Later on, an egg-shell is formed by the coalescence
of vitelline globules. Tho egg shell is mainly composed of basie proteins rich in -NH;z and -88 groups.
In addition, u small smount. of RNA is also deteeted in the shell material. The egg shells are not
tanned and thus retain their staining behaviour even in the distal regions of the uterus. These non-
tanned egg shells aro prosumed to be of keratin-type.

Trematodes. in general, produce large number of eggs which usually have well develo-
ped protective coverings. Various drugs are administered for killing trematode eggs
mside the host as a measure for cradicating the parasitic infections. A knowledge
pertaining to the chemical nature of the egg shell material is, therefore, essential
for evolving methods and medicines for the control of trematode infections.

MATERTAL AND METHODS

The tremutodes, Diplodiscus amphichrus (Tubangi, 1933), were collected from the rectum of the
frog Rana tigrine Daud. These animals were fixed in varions fixatives which inelude Zenker, formal-
dehyde calcium and weak Bouin'’s alter chopping off their anterior and posterior suckers. The fixed
matcerial waa proceseed according to the fixative used and embedded in paraffin wax (58°-- 60 °C)
us well as in gelatine for different cytochemical tests. For the details of the latter, a reference may be
macde to Pearse (1968).

RESULTS

Egg shell formation in D. amphichrus, as in other trematodes, commences in the
region of the ootype which is surrounded by Mehlis’ gland cells. The cocytes are pushed
into the lumen of the ootype. Each oocyte gets associated with about 10—12 vitelline
cells and one spermatozoan and a layer is formed around whole of this mass which
is then termed as an “egg” (Fig. 1). First of all, the Mehlis’ gland cells pour off their
lipoproteinous secretion into the lumen of the ootype (Kanwar and Agrawal 1974)
which forms an outer preliminary membrane around the mass of cells. Each vitelline
cell at this stage comprises a large number of vitelline globules arranged peripherally
along with a condensed nucleus. These globules are duplex in nature. Their outer rims
consist: of lipids, carbohydrates, proteins and some traces of RNA, while the medullary
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region i# rich in proteins and contains a small amount. of RNA (Kanwar and Agrawal
1976). It is in the votype lumen that he vitelline globules in the vitelline cells move towards
the periphery ol egg (Fig. 2) and coalesce to form the shell inside the membrane formed
by the Mehlis' gland secretion. It is observed that the shell is (irst formed in bits (Fig. 3)
which later on coalesce and align themselves to complete the shell of the egy (Fig. 4).

Fig. 1. Aggregation of vitelline cells in the ootype rogion. Zenker/mercurie bromphenol blue. (x 300)
Fig. 2. Shell in the process of formation by the poripheral movement and coulescence of vitelline
globules, Zenker/methyl green/pyronin G. (x 300).

Fig. 3. Newly formed shelled egg in the ootype. Zenker/iron haematoxylin (x 300),

Fig. 4. Shelled egg in the distal region of the uterus. Zenker/iron hacmatoxylin (x 760).

EG  egp; Mg—Mehlis'gland; N—nuclous; OC—oocyte; O ootype; 8 -shell; VC-——vitelline x
cell; Vi—vitelline globules.

The newly formed shell is appreciably stained after mercuric bromphenol blue
(Mazia et al. 1953) and ninhydrin-Schiff's (Yasuma and Itchikawa 1953) reactions
revealing the presence of basic proteins in it. Tests for phenols are completely negative as
is also the catechol incubation test of Smyth (1954). The shell reveals the presence
of kerstin (cystine) after permaganate-alcian blue and permaganate-aldehyde fuchsin
tests of Madhavi (1971). It is slightly stained alter methyl green/pyronin G test
(Jordan and Baker 1955) (Fig. 2) thereby indicating the presence of RNA. Lipids
and carbohydrates, however, do not enter the chemical make up of the shell. It remains
transparent and non-tanned even in the distal parts of the uterus and retains its staining
behavionr.
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DISCUSSION

A number of studies have shown that the egg shells of trematodes, although appearing
apparently similar in formation, show variation in their chemical nature. In most of
the species so far studied, the amber coloured egg shells, whether thin or thick, are
composed of quinone tanned protein-sclerotin (Stephenson 1947, Smyth and Clegg
1959, Burton 1963, Coil 1965, 1966, Kanwar et al. 1976). This tanned inclastic and
highly resistant protcin is formed from the precursors such as basic proteins, proteins
rich in tyrosine and phenols which are produced in the shell granules of the vitelline
cells. Evidence indicates that the phenolie compounds are oxidised by the enzyme pheno-
lase (polyphenol oxidase, tyrosinase) to ortho-quinones which then react with free
amino or sulphydryl groups on the adjacent protein molecules to bind the shell material
together. '

In the animal under investigation, Diplodiscus amphichrus, no phenolase could be
detected in the shell globules by using DOPA-oxidase or catechol techniques (Kanwar
and Agrawal 1976). Similarly, Smyth and Clegg (1959) could not demonstrate
phenolase histochemically in Gordoderina sp., Bucephaloides grascilenscens and Schisto-
soma mansoni. Freeman and Llewellyn (1958) reported the same for Proctoeces
subtenuis. Recently, Madhavi (1966, 1968) and Nollen (1971) denied the presence
of phenolase in the shell globules of a number of digenetic trematodes that produce
(ransparent and non-tanned eggs. Madhavi (1966, 1968), however, found these shell
globules to be strongly positive to the test for the disulphide bonds leading her to
identify the shell protein to be keratin.

During the present studies on D. amphichrus, the shell globules, as well as the shell,
were found to give positive results for disulphide honds with aldehyde fuchsin and
alcian blue (after permaganate oxidation) methods of Madhavi (1971), thereby indicat-
ing the non-tanned egg shell to be of " keratin® type. Although Nollen (1971) has some
doubts regarding the validity of these tests, it is conjectured that the egg shells of
D. amphichrus consist of keratin-type protein.
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OLBPAJOBAHIE HONEBOMN CROPJIANIREIL Y TPEMATO/ LI
DIPLODISCUS AMPHICHRUS — ILNTOXTMITUYECKOE H3NYEHIE

V. Kauwsap u M. Arpasan

Pesove. Y ootuna tpemato;i /). amphichrus 0o1iT, 0 IHOBPEMOHHO ¢ O.UIHM CHOPMATOS0ILIOM,
CHAMAO OKPYHEH MHOOMHCJACHLIME FeJITOMHMMI Kictkanmu. B ainaeiimes ckopaynsa aiina
OOpasyeTes CIMHHMCM JRCATONHBX Tpany.. CROpAVHKa  fiina maBHMM 00paioM cocTonT
13 OCHORHK X HPOTCATIOR DOraTh X rpyamasit - NHa it —S8. Kpose Toro B Matepinacie ckopaynsn
Ub110 TURAKe OORAPYKeHO HeOv. Luwoe KoauueeTro PITR. fliliesue cROPIyIKIE HeCKIACPOTIIO
UL W MO3TOMY COXPUHAIOT ¢IOcOOHOCTH KPALICHIA LUKC 1T B JUCTaJLHOE 0D et MaTicn.
HpeaAnoaaraeTcs, 4ro ITH CKOPIYITKIL KCPATHNOBOIO THIIA.
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