
Women's Coll, An. Rev.
voL 15 (1990).

21-

PATHOLOGI CNL CIIAMGES 0F BIONPHALARIA

ALEKANIDRINA DURIMG ASEKUAL CYCLE OF SCHIST0SOA

١٧ANSOMI INFECTION

B ٢

KANEL,'E٠G; ASHRY,M٠8; IBRAHIMر M.s.

AND MADBOULY S٠٢٠ ر

DEPARTNENT OF 2OOLOGY COLLEGE ر OF WONEN AIN ر SHAMS UNIVERSITY

cENTRAL MEDICAL LABDRATORIES, MILITARY MEDICAL ACADEMY.

٨BSTRAC ٢

Several days after exposure to $.nansoni niracidia, manYن ، 

snails appeared inactive and partly withdrawn. By l5 days post

infection, the daughter sporocysts concentrAted in the region

of the digestive rland and to some extent in the ovotestis.

There was also ±nfection in the various anteriorly situated

organs like tentacles, head-foot and besophagus. By 30 days

post infection, daughter sporocysts increased in size and
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number which accupied almost all of the interlobular connective

tissue of the digestive gland and ovotestis. Necrosis of glan-

dular tissues was noted when glandular lobules were compressed

and invaded by granuloatus tissue fomed around daughter sporo-

cysts and cercariae. Atrophy, degeneration and uLceration of

glandular epitheliu then resulted. By 45 days post infection

displacement of the digestire gland tubules by the sporOCySts

was obserred. Gvotestis were most severly damaged, the acini

1ost their regular shap and were occupied by the parasite.

I ١٦R٥٧٥C٦1٨٥

SchistosGiasis is one of the most important public health

problems in many countries in the tropics and subtropics. It is

a water- borne disease which is coatracted by the cercarial

stages of the parasites peneterating the skin of individuals

who comes in contact with infested water.

Schistosoiasis is still considered as one of the most

portant endemic diseases in Egypt, its impact on health andه 

economy is trem ndous ( Raroog and Samaan, L967) . During the

last fev decades, there has been a steady and significant change

in the epidemiologY and pattem of distribution of both species

of schistosames and their respective interediate host with

$.pansoni and its snail host B.alexandripa spreading into newي ي 

areas which have hitherts free of the parasite and its snail

interediate host. In view of this change and due to the higher

morbidity of 5histoso ansoni ح , wide interest and attention، ،س 

are now directed to the study of s.mansoni and its relationshipsد 

with the snail interediate host B.alexandrina.

 بة
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The histopathological effects of the parasites on the

snail tissues have been studied by many authors, Pelseneer

(1906) , Lebour (191l) , Faust {l920), Rees {l936), ames د

(1965), Malek and Cheng (1974), Jordan and webbe {l982) ,

Kamel et al. (1986) . The most commonly encou2-ت! red bisto-

pathological changes in molluscs, especial1y 9-strezcds ,

are there associated with the presence of laعذ«ع '.reatodes

(sporocysts and / or rediae). This range from extrحne ly

severe to minor alterations This topic ha> bcn coapreten=

sively reviewed by Cheng and Snyer, (1962) NaLek ء {l980)

and only a few additional studies have beer reported since

theGe reviews

The present work has been planned to investigate the

pathological changes of the snail BiomphalariA alexandr±n

during asexual cycle of Schistosoدa ansoniه iaectian.
،

٢٨T٤RI٨L AN ٥ ١٤T١٥٥S

Biomphalةrذa alexandrina snails were obtained from labo­

ratory inbread stock of approxiنately same size (6-8 in د

shell diameter) . Snails were classified into two groups

The first was infected with 8.mansoni miracidia while the

secopd was left as a control group. Snails were infected

individually, the eggs of s mansoni were isolated fro the

intestine of mice with mature infection of S.mansoشn accor-
 د ،

ding to the method used by Mohamed {1987).

Rach snail was placed with a little distilled water in

2.5 c cup about l0 in د diameter ndة 15 m in depth. Snail

then was exposed to 6-٥ newly hatched miracidia of S.mansoni.
،
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The containers were left 3-4 hourE to ensure the penetration
of miracidia.

For histopathological examinations, infected snails were
randomly selected after l5,30 and 45 days post infection.
The soft parts of i ectedعص and control specimens were removed
from their shells ana i ediatelyسسم fixed in alcoholic Bouin's
fLuid. Tissues were then dehydrated, cleared, paraffin ebedded
and serial sections ere cut at 6-8 micros in thickness.
Sections were stained with Haematorylin and eosin-

T s٤٨S٧L

Eor the several days after exposure to miracidia, many
snails appeared inactire and partly withdrawn. There after ,
most infected snails behavea nomaly until about 5-6 weeks-when
cercariae began to emerge. Then snAils again became relatively
inactive, withdraw and appeared weak •

·Transverse sections through the
B .alexAndrina showing the digestiveبي 

and 2 ), ovotestis { Rigs.3 and 4 },

soft parts of uninfected
land tubules ( Figs.lو 

the head-foot ( Rig.5 )
are given to illustrate the architecture of uninected specimens.

By l5 days post infection, the daughter sporocysts of
$.٦ansoni concentrated in the reglon of the dlgestive gland
(Fig. 6 ) and to some eRtent the region of the orotestis
(Pig.7 ) and also present in the various anteriorly
situated organs as tentacles, head-foot and oesophagas
Figs.8 ,9 and l0 ). The digestive gland in which individual
lobules are separated by a small amount of loss connective
tissue ( Rigs. 1 ana 2 ).

·٠٠/٠-٠
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Daughter sporocysts appeared in the interlobular connective

tissue. When B.alexandrina digestive gland becomes filled

with sporocYsts , the enveloping tunica propria usually

become ruptured, and the larval trematodes invade the adja-

cent ovotestis. It seens that this is usualLy the mechanism

for invasion of the reproductive sYstem { F3r  ب١٤٦nsoni, ؟ ج<

sporocyts invaded the connective tissue aroud r 2 etween

the acini of the ovotestis but non of them werم :ud inside

any acini .

As infection progressed, daughter sprocyEts increased in

size and number by About 30 days post infection. Tuaerous

daughter sporocysts occupied alLmost all of the interlobular

connective tissue of the digestive gland and ovotestis (Rig.

ll ). Development af large nubers of daughter sporocysts

in the digestive gland ltered ة the hepatic architecture. As

much as two thridE of the parenchyal tissue disappeAred and

the nozal complex lobular branching etructure was lost

(Fig.l2 ). The architecture of the ovotestis also a com-

pound lobular gland was less altered than that of the diges-

tive gland because few datghteI sporocysts developed there.

The reproductive

scarce.

cells within the ovotestis become very

By45 days post infection, the uptake of nutrients by

sporocysts takes place through the tegument , the effect

causes toxic changes in the digestive gland cells, the epi­

thelium distal wall of the cell often breaks , down (Pig.l3),

displacement of the tubules and loss of their branched
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structure were obserred { Tig.l4 ]. Ovotestis were mast

severly damaged ( Fig. 15 ). he acin lost their regular

shape and occupied MDstly by the sporocysts. In some cases

the reduction and often the caplete obliteration of the

acini were observed. As a result of infection heavy pro-

duction and accuulation of excretory granules were observed

accoMpanied by concurrent pzoliferation of interlobular connec-

tive tissue. It was abserved that there are usually sereral

cercariae in the region of ovotestis (Rig.l6) digestive gland

and in blood sinuses. Complete zeplacement of the digestive

gland cells and the orotestis acini were detected.

٥1SC٧SSI0 M

By far the majority of digenetic trematodes larval stages

utilize their molluscan intermediate host's digestire gland as

a primary site of infection. Although if this organ becoMes

densely packed with sprocysts, soe of these larvae may

±acondar:.ly invade the adjacent ovotestis and other organs oج 

the snail,Mlek ( 1954, 1955, 1958 ) ; Cheng and Cooperuan

(1964) ; Pan ( 1965 ); Kamel ( 1979 ) and Kamel etal.(l986).

In the present investiyation, results inicated a great

reducticn in digestive gland and ovotestis, also some other

o±gans ac tentacles, head-foot and oesophagus as vell as the

connectiwc tissues and muscular tissues. This destruction is

of four types-

1- Hechani.aal destruction due to pressure exerted by the

Parasite-
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2- Extracorporeal digestion by sporocysts.

3- Lyeis due to the parasite excreta.

4- Autalysis due to starvation .

Bistologically, the present inwesti gat5 mn +8i rAtAd

that the acinar cells affected by MechanicaL zasaure ج

appear extremeley compressed, and if ruptured the frag-

ments reveal jugged edges. Purthemmore, 'heir nucle± are

comonly not pycnotic, unless the nucleated fraguents

have persisted for some time • Cells were deEtroyed as the

result of enzyes secreted from the tegument of sporo -

cysts • The cells not in i ediateص contact with the para-

site often show syptams of. destruction and/ or necrosis

while in the case of mechanical damage, the ccmpressed

or cleanly ruptured cells usually occurred :n the ­ حذ

mediate proximity of the parasite-

In addition to the types of cell destruction, another

histopathology feature of parasitized dgestive gland is

the occurance in large nuصbers of tuo types of globules

of intracytoplasmic origin, especially if host parasite

association is of relatively long duration. The first

type of globules, known as excretory or femment globule

are yellowish brow even in stained sections. They are

unucleated ndد represet accumulated metabolc wastes., in

hyper action excretory or fement cells of -the dgestive

gland • As the cells becue ruptuRed, digested or lysed ,

the comparatively large eNcretory globules became dispersed -
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throughout the tissue. Another striking cytological feature

coonly encountered in digestive gland cells of mollusCs

infected with larval trematodes is the reduction af the

-oral colunar epithelial cells of each acinus to cuboiم 

dal or even squamous epitheliu . This phenomenon has been

reported by Cheng and Snyder ( 1962) as has been confired

by a esصJت ( 1965). This morphological change can be attri-

buted ta the starvation of cells as the result of the blockage

haemolypb channels bY the parasites ( Rees, 1936; James

1965 ).

Considering the ovotestis, it has ben noted earlier

that a reduction in the fecundity of molluscs parasitized

by larwal trenatodes is known . This infomation is the

result of studies doae by Aurst {1927) ; Rees ( 1936) ;

MAlek

Famel

1952) ; Coelho ( 1954 ); Pan ( 1965); Strock (1967);

1979) ana Abdel Reheem ( 1985 ).

In the present study, it was observed that B.AlexAndrina

inEected with S.pansoni,ي sporocysts invaded the conec-

١
 ا:

!
 بلا

 /م،
 Kب

 ت
 إد

tive tissue around and between the acini of the ovotestis,

but non of them found inside the gonad by this Schistosoe

havig daughter sporocysts stage is not the result of mecha-

nical influence of the parasite, but rather by induced phy-

siologiral conditions that tend to disturb the metabliE

of the snail bost. The results run in full agreement with

those described by Raust {l920), Agersborg { 1924) and

Malek ( 1980 ).

 إ؟

 ر
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·The present work is the first in a series dealing

with tbe hstopathological and mi unologicalص studies

of Piophalaria alexadrina infectea with schistosma
« ،

mansoni. It is hope that the encouraging results obtaiء­ 

ned in the present study will stimulate further investi-

gation in the field of Schistosهes contrG2 ia EgYp±.
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EXPLANATION OF FIGURES

Fig-l. Transverse section through the visceral hump
of uninfected B.alexandrina showing the diges­
 د

tive gland tubules (X 33.3).

Fig.2. Transverse section through the digestive gland
tubules of uninfected Balexandrina showing
the digestive gland tubules cell walls and the
basal nucleus ( X 66).

Fig.3. Transverse section through the ovotestis of
uninfected B.alexandrina showing the manufun

 ود

tion of both ova and spems (X66).

Fig.4. hagnified transverse section through the
ovotestis acinus of uninfected B.aleyandrinaد 

showing the gemminal epithelium, oocytes ,
mature ovum and spematozoa in the center of
the acinus luen ( X132 ).

Fig.5. Transverse section in the foot of uninfecte
B.alexandrina showing the foot epitheliu ,
connective tissue and mucous cells (X 33 ).

Pig.6. Transverse seetion of l5 days post infected
specimen of B.alexandrina showing the lacation
of sporocysts between the tubules ( X 66 ).

Fig.7. Transverse section of l5 days post infected
specذmen showing the location of the parasite
between the ovotestتis acini ( X132 ).
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Pig.8. Different stages of developing sporocysts within
the head-foot of 15 days post infected specimen
of B.alexandrina ( X132 ).،

Fig.9. Section through the mantle cavity of l5 days
post infected B.alexandrina showing location ofأ 
 د

'] the parasites ( x 33 ١.

 ز
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Rig.10. Section in 15 days post infected specimen showing
infected foot and connective tissue ( X 66 ).

Rig.ll. Magnified transverse section of 30 aays post in­
fected specimen showing the sporocysts within the
buccal cavity( X 66 ).

Fig.l2. Transverse section of 30 aays post infected spe­

cimen showing infected digestiwe gland and the
ovotestis (X 66 ).

Fig.13. ransverse section of 45 days post infected spe­
cimen showing the break down of digestive glدnd
tubules ( X 33 ).

Fig.l4. Transverse section in the ovotestis of 45 dayE
post infection showing the displaceent of the
acini by sporocysts and cercariae ( X l32 ).

Fig.15. Transverse section of 45 days post infected spe­
ciien showing the destruction of digestive gland
cells ( X 66 ).

Fig.16. Section of 45 days post infected ovotestis of
B.alexandrina showing sporoeysts and cercariae
 د

between the acini { X 66 ).
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 ;يزيلاييييؤلإ.يا#ه#ؤت}ز
 ايجاييجهيايجيكيي.في: يجيايج] يجيزهؤلإهيقيؤجؤزفةم6 ،يهؤ ه

 اولأقؤ#كقهقهة، =تيج'.يا: يتنتج:ج±=ج! تتخثر;}
 ;من&يرقة.شيشا#يهاثا}
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::. جومي.
 {ه,{:ي }بو يي

 »م.م ر و:4. في1

 يجيهؤ يهيم•
٤ لإؤزي.وجية :±إب:؟٩ بههي#اميلإي

 :ز!ً":ج :-إير؟ج ز;إ::م±"جم اببج{:يةؤي إ ي
 شوز،يجو;نؤي;يجهييبيث] .ر±:٠15٦7 لإز%ج,٤ يم. ?:,يجي تجر,
٤;٩ :زيج::?شنت:ز{غتي:: هم}:.

 ي} إ;؟:ي:ي:::f ت} تإزؤ:
.{ م.اr,٩7 ت.ع ,±?ه":"&:!  لأش:::} ثأ±.أتمز

 ي ص

.٦47 ,إة ية رعث >به#ج:

 يهج
 لأ#ييييويهج يم يهو

 &ي
 ته#،•

 هa ا;ي
 إ ب

'#Ka#K#.#
 بييهلا
 شهام
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 ة.6 .ور "هبب :.ي] -=صد١٦٣ مد
- 'مرg دتكي ي;إيي.ج، ، ث.٦  ي ;;بهز:يجهر:.يو

#.• شجي؟تي ؤ-جg ?تو' '،:'{لإثإ&شهاهيهز
 تي .لإكييإ و بي; =خ7؟ة

٤.٨'•0 مإ٣ 4ا لز=يمي : إ:& 'ثي ;ي اميو ة لإ"يةج} ,kا#±
 تهؤميز'#،يهه@ة:مي: ام و.' ب ايى

 ع نيهةR ي

#;٤
 ،ثج

 لبر؟ بعة

Ky" ب;ر$ فؤ} ,3#  يي6;+4
 ب
 م

4i

١
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 ي{ن:t 'جبي#ت;يو. ي، ،4g خ
• "بهجة•. بي:

 يهيه ،ا{يية
 ج#.يينfتيب ور#{لهجي،إي

 ",بهيخت;:ي;فهي}
 ريج ابؤكيؤيلإجيما

 ة4 تهما أببا
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 وتلا بهها
 ,ل.اثثي;عيم ،4, مه

 ة "عتالة/ ؟f ء:إلإ#&ي
 ,تز#تؤو {لأ؟:يتهيرة و.؟سهينيf ابج
 .؟#ا.يميلكة. ايجة
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