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Abstracy

Mhere in paacity of LTAYTTAEL regnrding the melabolic ries of tremitode larval pathogens and their associated
Wtermestinte snakls lost in the fekt ul pathobiology. The preseat investigation prompied 10 undertake to find out impaet of
larval trematode parasinn inlection an rate of oxygen comumption in the iMermediate mail host Lymnaea acuminata, a very
womin mhabitanl-pulimiio nstiopd molluse In varieos i1¥pes of waler bodies in and aroursd the city, Aurangabad The
Preseid tops: deals with the erle of oxygen consumpdlen in infecled and non-infected snails of £, @ruminata during period of
Pateney which lasts for 7 duys in s souil, initint pluge o prttency there is increasing raie of nxm:nﬁsumptinn but as

staatls reaches 10 kst phase (ere 1 proclunlly decrease in i,
Key words- infection, respirtion, veelar sl L. sevwinata, patency

lntroducilon

Ihe rexpiratary potentfal of animal is un importunl perimeder 1o ossess the type of siress as it is valuable indictor of
energy expoialiture nod melabulism i general Accarding to the opinions of some waorkers in the fickd of respiratory
metabolism ol malluses it i the fet i (he KYgen consumption rate of infocted snails is not reduced compared tw that of non-
srfveted sl sonne ax o surprise becuuse it wos [owiel by Sivurrack {1%46) for Sinmphalariy pfeifferi and Thommbill o af,
(19800 For 8. ehabrane hat oo arviwerl, ileeled ot all apey of the snail cassed temparary acceleration of the growth
rate whilst thee Nl span wos eons iberuhly sloriened

In many spocies, i hergee 1miss o metabalically netive cereariae develop m advance infections. These may comgpete for
oxygen with ther hosts dmd coukd nlsg HIpaEr oxyEen uptnke through direct pressure on the bronchinl or by indirect means,
such as couseng mnseming (Momsen ond Jensen VA7), Evidence in support of tis iggastion comes from Sousa and Gleason
(1990 sl finenel thal exposure w low [evel ol oxygen couse dilTerentially high martality in infected marsh smails [ Cerithidia
califormiva). Tallmark und Norrgren {1976) wisi reporied increased oaygen coraumpiion in infected Massarius  reticulaius.
Iwcrensed €3 demand e reduction in e clliciency of Oy upinke, lave also been suggested as the enuse of ecologically
unpartunt behnvienral clunges, sisch ns infected host crawling on 1he surfsee of the mid, where ambient Oy level ase highest
nnd where ey are susceptible 10 meedat b {Swennen 19, Mourtisen nnd ensen, 1997), The metabolic response of ap
urgaasm to change i environmentul comditivas s an overnll indicutoe af adapive capacity ol an organism, Cenerally the
mmetubolic satus oF on stganism Is wsessed by nxensuring rate ol aypen etisumption, The rate of OXYgen consumplion by
arinnl as o whishe anid Qs lsses gy speciile iedicsles fis reapective metabolic mies,

amce e j:-lu.-mnlnuw:-ll procEsses ol muallise gre inreked ||;i|1|:Lri|3| wilh ﬂuutuutiun within the eaviromment arxd
el lus are mare diverse in oo ad physhalogy than any wiher invenebrite Plyla. There is pavcity ¢f information regarding
e metnbolic rales of trematode lirva) melhgseny omid their sl inlermediate snails bost in the feld of pathobia logy.
Hemee prongied e widertake the [rreweit dmvestigathen o Minl oui mopac! of barval frematocds parasitic infection an rate of
ukygen consumpbaon fn the intermediote sl o LI deraninty, The present topie denly with (ke raie of oxygen
consunplion in mlated wod sopsinfecied misils ol I ccamingiy during sior of cercarial releases pericd b completion of
vercarial release period Le, durlng period of paiency wlich Lk for 7 dlays in this gnail
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“mﬂé‘:ﬁﬁﬂ METHOD . :
Kham River ang E:: frestoriter snail, Lyonaen Acumingta was done from the different water bodies such as Salim Ali Lake,
MEING those gy °f Waler bodies argung the city Aurangshad during different seasons of the T e ik B
B ils wery H'I.i:js :U tha laboratory, washed with tap water in order 1o remove mud 54 S151 . mapones am:::?ﬁ!.-m:lhc mﬂ!rt
Water tronghs, Durime oo " 1E liboratory in dechiorinaped tap water with algal material E"d-ﬂq-uamfphhms I iET-: o ils
SPECIES found infecten i POCHI0R period e in the late rainy season or sarly winter majosity Slie e
mon-miecied g, '|5':I::J'I:I with larval rematae rathogens. Naturally infected snails got sorted out lpd ckafing Iagts for 7 d s E:i‘
ol 5, The fopa] cercarial releass period during which ihere & sponiancous release o AN, el
E upon tumber of cercarial reloased per day this patency period can be divided into three differen phases.
a) Initial phase ol patency {17 apg 2o day)
b) Peak pering of patemey (3%, 4% g o0 day)
€} Last phase of patency (% gpg 74 day) : :

_ Chaypen CONSUITPNON experiment was sel wilh inimals shawing start of relense of cercaria and a 1’,”"‘" of non-infected
snails also maintpined simulaneously as contral 1o check and compare the rale of oxygen consumption in infected and nop-
infeeted snails. During pach phase, after every 4 s, of interval, rare of O, consumpdion by L acuminata was observed for 24
Ars. time perind. Three to four nermal sized (2042 mm shell length) snails showing faot movemnents from bath stacks |, e.
mfected and non-infected were selected and trans ferred singly to air right respiratory jars of 100 mi capacity as Siperimenial
{infected) and contp {non-infected) snnils during mitial phase of patency. The mte of oxygen consumption was checked uf
B00 am, 12,00 noem, 16.00 pm, 20.00p.m.. 24.00 p.ea, and 4,00 a.m. Alfter one hr, colsuluption by both group of smails
amount of oxygen prescrt i experimental and control snail waler was calculated with the help of Standard Wink lerts
Technique (Welsh and Sinith 1961}. Before wbulstion of the results an average values of oxygen consumed by three difforent
snails from both mfected and neb-infected groups was caleulsted along with Standard Deviation. Likewise the amount of
SXYEEN consumed or rate of oxygen consumption by L. aewminata was studied for another two phases of patency i.e. peak and
last-phase o patency o different time intervals af the day mentioned earlier. The OR¥gen consumption data subjected for
statistical analysis 1o calculste an average and standard deviation (Finney, 1964)

The amount of oxypen comnsumed by noremal and infected spail lymnaea acumingta during initial phase of patency was
caleulated and depicted in the frm of wbeervation table, From the table, it is evident that there is a slight change in rhyt hmicity
in rate of axypen consumption. In the moming at 8.00 am, there 5 an increase in the O consumption {0.0642<0,001 |
me/lilerr fgm. body weight) and least amount of O: consumed by the comral snails at 20.00p.m (0,063240 no1T
mgliter'hr.fgm. body wt.) By compared this data with infected snmils, during mitial phase of palency, there is overall an
merease in the rate of oxygen consumption. Maxmmum amount of O was consumed by infected snails at 20,00 L
(0.078420.0034), while it was minimum at 4.00 1.m, (O.0755+0.0042). Bug these valyes are more, when compared with the
valuzs of 0 consumption bty normal nen-infected snails, During peak phase of patency there is an intense release of cercariae,
Since there is an increase im ilhe development of cercaria By vegetative growth, may be due to this fact, there i significant
merease i the rale of oxygen CONSUmPLCn 85 compare 1o same infected snails during initéa] phase of patency, Maximum
amauit of O; was consumed by infected snail 9t 20,00 p.m. (00972400009} while miniemam at 4 a,m, (0.0 00,0078 during
24 hes. of abservation pertod after every 4 hrs. af time interyal during peak phage of pateacy. Non- infected conteol snajl hawe
the more or less sieady rate of O consumption.

On the sixth and seventh day of pamency periad (¢ in tast-phase of patency during which there is decreased number of
cercarial release observe, During last-phase of patency, there | i ;
compared with both earlier phases of patency, During 24 hours of obdervation, at 800 &M, maximum amount of DXYZen wias
consumed (0075140 0063) and minimum amount of OXYEEN Wis consumed al 4.00 am (007000, 009 7). Though there is

of nermal non-parasitized snails. infected ane having more O, consumption rate, If comparison is made with that of the infected
sneils at indial plase of pirlency, the amoun of exygen consumed by infected snails in last phase ufpm&u.u_lr' i= less, when
ebscrvations made for 24 hours of Post patency period. The oveenll range of oxygen consumption during entire period of
patency by non-infected snajls fanges from 0.0630:0.0016 as minimuym at 16,00 p.m, 1o 0.0672+0 0043 45 maximum st &.00
.m. again for miected snail from 0.070040.0093 # minimum at 4.00 gm, 1o 0.0972:40.0009 as maximyum at 20,00 p.m.
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MSCUSSION
The freshwater pulmonate intermediate host snail Lymnaea acuminata gets parasitized naturally at its habitar and

exhibit remarkable change in ity respiratory metabolism during the palency period. After getting infected in the nature with
15 vepetalive growth of parasites in the snail body. The snail accommodates enormous number

Inrval trematade pathogens, there
of l"r"l'llm_dﬂ larvac in various slapes of developmend, Because of this faci, there iz tofal charge in variows physiologscal
processes in the body of snail host VIZ hasal metabolic rate and reproduction cte. In order to check the impact of parasitic
infection, on melabolism of snail, L. aewmingta the respiralory parmeler i.e. rale of oxygen consumplion or any change n
measurement af rale of axygen consumplion by animsal is very useful
According to Bertalandfy (1957) the relation between metabolic rate and body size for pulmonstes varies in such a
wary that the respiration in some cases is proportional 1o the body susface (Brand et al. 1948) and in some cases is meermediate
Le. proportional to more than 2/3 but less than 33 power of weight, for instance in the species of Lymndea, Planarhes and
Isidara according to experiments respectively by BertalaniTy and Muller (1943), Fosser and Kroger (1951} and x—ﬁ:"‘-'l'fﬂ':_l}'k
(1952 b). Vermberg and Hunter (1963} reported an incresse in respiration eate in redise of Himasthala guissetensis i vitro
udy. The peried of patency of large sized [ couminata infected with tremalode pathogens at their habitat having mast ol the
matured redic in the body of snail, hence increased rate of respiration in this snil agrees in vitro study on redie of Himazihala
quisserensis showed on increased rafe of respration. ; 4 Y
The present freshwater intermediate host snail, L. aeumingta is found distributed in both type _ull’h:mn: Ak VU K3 Sy
in and around the city Aurangabad and seems to possess & considerably greater physiological adaptabiliy than other m::”m'
Comparatively small differences as to respiration of the Feshwater snails examine are probably connected with their ability o
live topether in ecologically very different pleces. Nevenheless, for some of them the oxygen cendifions i o cortam locality
may be of docisive imponance, ; X night cyche,
The gasiropad pelmonate saail, L acuninais shows thythmicity in uptake of oxygen during M hours day-nig ﬂ:? =
studisd in the hl:-:ura:u-r}' IJI.IIIFJ,!.: infleslation Pﬂ-"ﬂ Le, m Eﬂr]_'.l' wimler season, Similar iype Dr\"ﬂl‘.ll][l::lﬂ I GXYEEN WIZLWH*‘J';”’
of Aieytus fuviarilis has been observed in the course of annual cycls (Berg et. al 1958). Naturally infected £ ﬂmm:f Im
trenwatode karval pathogens shows increased rate of cxygen consumption compared with poa- parasitized snails. ..:::nd e ls
Sturrock (1966) far Blamphaiaris geifes and Thorshlct al. (1986) for & glabrate ot SRERORe SHERC P00 0, S,
: - i infecied snails 15 pod reduced Sompar i :
the faet is thal the oxygen consumption rote of n h-uwf;lhn: Blomphalaria glabrata parssitized

' % i . ¥, 10710, hosweyer 5
Volume of aaygen) measyrements made by Lee and Cheng (1971, how ¢ smail during 6 to 8% week

by 5 massard requied mire oxypen, but they fadl to expliin why mare oxygen is mnlsuntd by th _
¢ infection. In Ity infected snails during their cercarial Mushing perod ie. right from stan of
he rate of oxypen consumption with a significant increase during

eveloped within the mlected snail body, might be alTecred baszal
parasitized

of miectson. In the presenl mvestigation, maturally :
periad of patency 1o end of the patency, there & an m-:rc_-aﬁnn;:
ak period of padency, During this permd mare cercarya are
:::n.]l::liil.: rale E:Fulli::ﬂ] dmﬂfﬁy :.-nE,::'ng increased oxygen consumption in parasitezed snoils Fmrurn.rcd with non-| :
ancs which is in accardsnce to carlier work by Vemberg ard Hunter {1963), are of the opinion thal there is an mcrease in
respiration rate of Redia of fimasthata. Lee and Cheng (1971) found ihat the oxygen consumplion rate measircs for different
proups al infected sanil shows a similar type ol signilican increase during the wre_k's 6™ and T mf'l:slp!n.:-u pern.-ud. . T
However. Muxham et ol (20000 while working om resprratory rates in the marine perawinkle Litesina fitoring

infoeted with three species of Digenea obtained contradictory resakts. Accerding 10 paired °r° test shawed no sju-gniﬁunt
decrepse between the mean oxygen uplzke of the infected and uninfected snails for any of the three species of pasasites from

marine enviranment. Shinagawa ot @ (2001) while working on effect of trematode infection on metabolism and respiratory
activity in the freshwater srail, Sewisulconspine fibertina are of the spmion that infection with the marine cercaria significantly
increased the axygen consumption rte in large sized animals, The present snail L. acumimars selected for respaatory
metabolism sudied laving 2042 mm shell length with fally developed redise with msture cercariae m if, showed increased rate
af respiration throughowt patency period Voo Brand ef al. {1948) and William and Gilbertson {1983) have opined that the
incressed pxygen consumprion may be a couse of feeding increasd, as it s related to feeding frequency, like other basal

mitabolic perameters such 25 the heart rte.

Maintemanee metabolism in snails {measured 25 oxygen consumplion) as in most animals is apparently the most
important rout of daily emergy cxpenditure (Studier et al. 1975), However the resulls of early study are contradictory and
suggested that schistosome infection bad itle effect ¢on bost respration (Makk and Cheng, 1974), decreased oxygen

consumplion bas been reponted in & mansom infected B alevandring during the prepatent period (shak et al, 1975)
for & aleeodring and 8. raresmes demonstrated reduced oxidation of

Subsequent studies with tissue bomogenates
exogensusly supplied tricarboxylie acid cycle, intermedinte and in inhibition of réspiratory chain enzyme system m enfected
snails. Consistent with decressed oxygen consumption, several mvestigations have demonstrated elevaled glycolytic mie and
plyeolytic enrymes in parasilized bost (Marshall e al,, 1974)

Various factors which are expected to significantly alffect oxygen consumpiion such as intrinsic and extrinsic factors to
the daily energy budiget of the species. The soail L acuminata when get invaded by larval trematods parasites in its body
naturally, there will be an inereased budgetary demand and utilization for larval parasitic growth ond development may be the

major cause to have incrensed mte of oxygen consusption during parency period of the snail Lywnaes.
The pond snail L acwminata & widely distrbuted through-out the tropical regions of the ry India, and the

physiological responee of this species 10 larval tremstode infection is not well documented, Hence the il At
dises not serve even 2¢ 2 mite in the fickd ol host pasasite physiological relationship. presen Cimp
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