
PR2CE|:DINGS ITB Vol | 6 t\b 2 l98l

CROSS INF-ECTIVITY STUDY OF FOUR SUBSPECIES OF
ON('ON4I,LANIA HUPENSIS IN FOUR GEOCRAPIIICAT, STRAINS
()t; sr7l/.tro.l/),,V A .t A Po N I(' (! M * \

l \ t  l l  \ u t t o r n t t * *  )

A BSTRACT

Four subspecies of Oncomelania hapenru. narnely t) h [in'l'rynsis' O h.hupensis, O.h.ttltso'
phora af:Id, O.h.quadrasi were exposed to ori(acidi3 ot fotrr diffcrert gcogtaphical strains of

Schistowna isponicalm, i.e.. the Chhese, Japanese, I'hiirppil€ and lndoncsian straills.
ResultJ of this experiments lhowed that O.h.lindoensis from Indonesia and O.h. hupensis

fronr China found to be the most susceptible for all geographical strains of S.japonicum
while O-fi. quadmi from the Philippines was the most refractory and could only be infccled
with tlre Philippin€ strain.

SARI

Empat subspecies Oncomelonia hupersis: O,h. lindoercis, O.h. hupensis, O.h. nosttphora,
dan O.h. quod.rusi telah dicoba diinfeksikan di dalam laboratorium dengan miracidia d.rti
berbagai strain Schistosoma iaponiarm
Strin S. iaponicurn yang dipakai untuk meng[lfeksi kecmpat subsp€cies O./ruperrsis trr
sebut adalah strain Cina, Jepang, Fil ipina dan Indonesia s€ndiri.
l{asil percobaan ini menunjukkar bahwa O.ft. liruloensis dari lndonesia dan O.h. htrl,nsis
dari Cina temyata paling rentan terhadap irleksi keempai strain S. iaponicunt. sedarrtkur
O.h. Eutlrosi paling tidak rentan dan hanya dapat diinfeksi olch S. ia1',nricuu dari sr'ain
t:i l ipina scndiri.

I. INTRODI.'('TION

I I te  in ternrediatc  host  of  ,9c l l is loso nw japr t r t ic rnt  in  thc L indu Val ley,  ( ' tn t ra l

SLt lawesi ,  Indoncsia,  was d iscovt- r r :d  in  l9 l l  1 [ ' r r r r rey at .a l .  1r )13)  r rnt l  , l ts r : r i l r i r j
rs a )raw :;ubspf cics ol Ontt.trnalartia, nitn)cly O.hupettsi,s litttlotn,sis by l)ur is
rnd Carnt 'y  (1973) .  Subsequent  epidemiologicr l  suneys dc leni l l ted t ) )o l r  th tn
70 snai l  l i rc i  in  the lowlands surrounding l -ake L indu (Sudonro and ( 'ar r r ry ,
191,1,  Srr r lorno et .d1. .  1978)  and thc n! tura l  in f -ect ion r i t tcs of  . l  iapt t t r iurnt  i t
a  var ic ty  of  onconre l rn id habi ta ts  throrr$rorr t  thc va l lcy (Sut lor ) )oc l  a /  . lg lS) .
f r l rnst t t iss ion o l  Or icnta l  sc l r  is tosont i t rs is  was i ,n lv  f i r i lnd in  two l inr r lL ' i l  r r reas of

P.rr t  Dl  Dcsscrtat j , )n at  l  l l ] ,  Pronrol i l r  Prol  Dr.  l ) .A.  I r \n ror iJ ja ja.  e( ' l \ , ' r r )1t) r  l ) r  I l  l ,  S(r ic l \c l  . rn. l
l)'. S. S x\ tr od ih a.' dj o.

Nrt ionr l  Inst i tLr tc of  l leal rh Resrarch and l )cvelopnrcnt .  ,1.  Percct l l l rn NcFiLr3 I  I , ( )  l l , , \116.
Jrkarta,  lndonesia.
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Centra l  Sulawcsi ,  the L indu and Napu val leys (Sudornoand Carncy.  1974:
C.amty t't.aL.,1917). 

.Ilrt- 
evolution and zoogeography of both snails and scl)isto-

somes in those isolated areas of (lcntral Sulawesi is discussed in detail clscwltere
(Davis 1979; 1980). Several distinct geographical strains ol S. juporticum antl
different subspecies of O.hupernis occur tltroughout Asi:r and infonnation on
the degree of genetic relationship betwecn strains atrtl bet*'een subspecies crtt
be obtained from cross infection stuclics. Although there have been several
reports of heterologous and homotogous experimental inlection ofS fiponlr:tlr,
lnd O.  hupensis  subspecies (De Wit t ,  1954;  Hunte r ,  Rich i  and Otor i .  195l :
Pe s igan e t .  a1. ,  t  958;  Moose and Wi l l iarns.  1963.  1964;  Hstr  f ls r t ,  I  9( r0 l  ( 'h iLr .

1967:( 'h i  e t .  a l . ,  1911;  Davis  a l rd Ruf f .  197- l  an i l  Rachlbrc l .  1977) .  cxper i -
rnental infection utilizing thc Indotrcsian strurit't stt l ltr rvas clont only by ( ross
( 1916\.
The purpose of this present cross inlection studies ol cach of tlrc for.rr subspcci-
es of Oncomelania snails namely: O.h. lindoensis, O.h. hupensis, O.h. nosolthttra
and O.h. quadrasi to miracidia of tirur different geogllphical strains of 5. /(ll,o-
nicum i.e. the Chinese, Japanese, Philippine and lnclonesian wcrc to flnd out
the degrees of susceptibility of these snails subspecies in relation to tlle variolrs
strains of schistosome.

2 MATERIALANDMETHODS

The snails used in these experiments were obtained frorr laborltory colonies,
except for O.h lindoensis, which wcre collected frorn L.ake Lindu area. lndone-
sra. Field collected O.h. lintloensis wcre chccked for tcrclriae several tirnes at
lwo weeks interval by a shedding technique (Vogel, 1948)and werc foLrnd nega-
tive. Other subspecies of O.h. hupensis used in this study: O.l. lzrpensli which
had been isolated by Vogel in the province ofChekiang in 1935 (Vogel, 1948),
was maintained in breeding colonies kept in the laboratories oiCiba Geigy (Trop.
Mal. Parasitology Laboratory): O.ft . qladrusi wasobtained from the field (Leytc.
thr Philippines) by Santos and was set up as a laboratory colony by Striebel in
1963 : O.h. nosophora isolated by Okabe in 197 2 and maintained as a laborarory
colony in Sandoz laboratory in Wien.
The Indonesian strain oflS. japonicutn was isolatcd during this study froru in-
fected snails coilected in Lindu valley. The Ptrilippine and Japanese strains were
obtaincd from experimentally infccieil nricc lirrr the NAMRU-l latroratory in
Taipei .  Taiwan ,  and the ( 'h incse stn in was obt i l inc( l  f ror r  thc (  iba ( ie igv labr>
ratory in Basel.

Miractdia ol the Philippine and Japancsr: strli lrs. of ,51 japonicunt were obtained
by a hatchrng technique (Striebel, pcrs. comnr. i976), using eggs recovered frorn
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the stool, liver and intestines of mice: the Chinese strain was obtained from the
liver and intestines of hamsten: and the Indonesian strain from the stool of a
beagle dog.

Tlre snails werc cxposed singly to 3 to 4 newly hatched miracidia lbr one hour
irr a vial of 1.5 X 7 cnr. The cxposed snails were then kept in an aquaria under
controlled lahoratory conditions at constant temperature (25' 1 l1C), Rh 75%
under "cold" fluorescence light (GRO-Lux 40 rvltts) dunng the day. After an
interval of five weeks, the snails were checked fbr lnfection once weekly for five

consecutive weeks by the shedding techniquc according to Vogel (1948)- All
srrails which were negative after 5 successivc shedding were cmshed.

3. RESULTS AND DISCUSSION

The cross in fection results (Table I ) showed that all the four strains of S. lapo-
nlcarn devcloped in O.h. Iindoensis with relatively high positive rates. Altltough
O.h. hupansis was shown to be susccptible to all four strajns of S. japonicum,

irrfection rates with the Pltil ippine and Japanese strains of S japonit'urn were
rrrLrclr lowcr than with thc Indonesian and Chinesc ones. Onutmclania h.noso-
phora was susceptible to the Philippine and Japanese strains of S. japonicum

but int'ection rate with the hor))ologous strains of r9. iaponicun was much lower
tlran with the Philippine straill. (//r. quutlra,st was onl1, susceptible to its honro-
logorrs strain of S. iaponictttn.
It has Iong becn estrblished that the survival ol'geograpllic strains of schistosome

depends on rhei rsuccess to pcnetrate ant l  develop in  snai l  l tosts  ofvery speci f ic
genotypes wi th in thc specics (Basch,  1976;  Davis ,  1979,  1980;  Moose and Wi l -
l iams,  1963;  Chiu,  1967 and De Wit t .  I  954) .  As an example the Japanese st ra in
t>f S. japonicum will dcvclop in O.lt. ttrtsophora, inO.h. hupensts fronr Mahland
China. and in O.h. chiui from Taiwan, but not in 0.lt Jbnnosana t-rom South-
em Taiwan nor in the Philippine snail O.ft quadrasi (Davis and Rufl 1973).
In the present study, the four strains of S. iaponicum develop in the Indonesian

antl Chinese snails (Table l). The low infection rates of O./r. hupensis with the

Philippine and Japanese schistosome were in agreelnent with those of Chi et ai.
( 197 I ). De Witt ( 1954) and Hsu Hsu ( 1960) but with the homologous Chinese

schistosome, the present study showed a nluch higher rate than that ofChi et.

a l .  (1971)  and De Wit t  {  1954) .  Cross (1976)  exposed O.h qwdrasi  to  the Indo-

nesian schistosome and lound it is to be refractory. Chi ct. d/. (1971) showed

this sn ail could be infected by its own parasite, but not with the scbistosomes

of  t l :e  Chinese and l lnanese st ra ins.
The rcsul ts  of  th is  s tudy (Table l )  and those of  Chi  er .  a l .  (19, t l  ) .  Crcss (  1976)
and De Witt (1954) :onfirmedthat O.h. quadrasi is vcry p arllsitc-speci llc and

4t
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could only be rnt'ected by the homologous strain of S. japonicum which natu-
rally infect humans.

Trblc l. Cross infection between four different geographical strains of Schistosona jdpo-
trt.zm in four subspecies of Oncttmebnio hupensis.

0tcomelub
hupensis

Straln of
S. Japonicum

No. of snafl
exposed

Survftd ten
weeks after
exposure (%)

Infection of
survivals (%)

Iindoensis
(lndonesia)

Indonesian
Phdippine
Chinese
Japanese

266
5 7

196
42

72.2
84.2
1 7 . 3
45.2

28.6
60.4
4 1 . 0
3 1 . 6

llupe"td
(China)

Indonesian
Philippine
Chinese
Japanese

t62
80

320
1 5

84.0
62.s
93.4
93.3

67.0
4.0

50.0
3.0

qudrasi
(Philippine s)

lndonesian
Philippine
Chinese
Japanese

0
46.'7
0
0

l s l
80
56
63

7 6.8
93.8
8 2 . 1
82.5

nosophora
(Japan)

Philippine
Japanese

25
45

88.0
80.0

36.3
2 . 7

However, tlte O.h.qtadrasi was weakly susceptiblc to thc zoopliil ic Formosan
strain of S. japonicum (6.4%) (De Witt, 1954). O.h. nosophora, when exposed
to the Philippine and Japanese schistosomes. was susceptible to both these
strains but the infection rate with hornologous strain of S. japonicunl was very
low (2.7%) when compared to the Pliil ippine strain (36.3%). O.h. nosophora
was not exposed to ttre other two strains of schistosome in the present study,
but Chi €t. dl. (197 | ) and De witt ( I 954) in their studies found O.l,. nosophora
refractory to the Chinese strain, but susceptible to S. japonicutn of the Philippi-
ne and Japanese st ra ins (Moose and Wi l l tams.  1963;  De Wit t  1954;  Hunter ,
Ri tch i  and Otor i ,  1952;  Davis  and Ruf f ,  1973 and Chi  et .d / . ,  l97 l ) .  Moose and
Williams (1963) demonstrated that O-h. fonnosana from three different areas
of Taiwan when exposed to S. japonicum had infection rates rangin{from 0ol, to
957o. The different degrees of infection rates in O.lz. nosophora with its own
parasite of 2.1% in the present findings as compared to 33.3o/" obtained by Chi
et. al. (197ll could probably be attributed to the observations made by Moose
and Williams (1963), or by the small number of O.h. nctsophora exposed with
the narasite
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fhe survival rates ol the various subspecies of oncomelanids exposed to geogra-
phical strains ol S japrniturrt wcre ttsually rnore than 607n, however, when
O h. linclttttsi.s wr\ exposrd to tlr. ('hincse strain of S. iaponicum the mortality
was relatively ll igh l8).1',1I. Sirnilarly high sunival rates in cros infection ex-
per inrents was repor ted by (  ross e/  u l  (19161and ( 'h i  e l  a l .  (1971) .

SUMMARY

Strrdies on cross infection between tbur geogrlphical stririns ofS. japonicum \n
four subspecies ol' O.h hupensis had been carried out. Rcsults showed that the
Indonesian strain, O.i. l indrtensis. and the Chinese strain, O.ft. hupensis, were
the most  suscept ib lc  subspceics to  t l te  four  s t ra ins of  S.  japonicutn,  i .e .  the
Chinese. Japanese, Philippinc and Indonesiarr. Tlre Philippine slrain, O.h. qua-
drasi, wirs the nlost refractory and could only be infectcd with the homologous
strain ol S jaTxttitunt Whilc'the Japuncse subspecies, O.h nosoplnra, exposed
to thc I 'h i l ipp ine ant l  JaPlr rcsc onl r .  was l -or rnr l  to  be susur l . l t ib lc  to  bt>t l t  s t ra ins
of S. Japctnium.
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