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Tissues from 195 mature pigs obtained from Slaughter house/ Meat markea of Lucknow Town'

adoinhg Suburb Areas and nura iea"s were examined for infiction with Scrcocystis spp. Digestion techniques

revealed zoites in 28 (16.59o) ro*r. fnf""tJ meat was fed to laboratory-reared dogs *q "ut: Pg':' "n*
sporocysts (g.3 mum X I 1.2 mum) ii io i+ auy, 

"rt"' 
infection. cats were refractory to infection. This is the 1st

time in which a definitive trost tras teen demonstrated for species of Sarcocystis occurring in Lucknow swine- In

contrast to previousty ."pon"a fo* pr"rul"n""t of Sut"o"yitis infections in swine' the relatively high prevalence

,.oo*a f,"'ra indicates that S. laicazis may be of imponance to swine producers in Lucknow'
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Introduction
Sarcocystis is a genus of protozoa' Species in this- genus infect reptiles' birds and mammals'

The name is dervived f.". i#k,";;;; I n"trt *a /risris = bladdei' The organism was first

recognized in a mouse Uy ftfi"t"f'"t' 1843' His findings w-ere not recognized as a protest initially and

the literature referred to ,fr" .*"i*". f" a"t"tiU"a uI'fnli".cher's Tribules"' Incidentally Miescher's

son _ Johann Friedrich Miesc#---ii."ou"r"a DNA. There are about 130 recognized species in this

genus. Revision of rhe raxonoriy of i'ftit- g"nut is ongoing' and it is possible that all the currently

recognized species may ,n ,"", ul ,.i"gl"r:p"r"r "i 
riuclismaller number of species that can infect

multiole hosts. while the ,"^lo"ri,v oiii" species in this.eenus irfect mammals. about a dozen are

i#ffi.;i;;, ."ri., wi rr'"',i,i ;r;;r";;;b". .f ctadis have been identified. rhese include one

that contains s. d.ispersa, s. t"ri""i,-i.'*"ri-i,-i. ^urit, 
S. ne.urona and s. rodentifelis (Elsheikha er

at., 2uil).Infection with this ;;r;i" i. ;;;; as sarcosporidiosis. Because of initial confusion over

;;; ;;il;iit i. palurit"'iiiut "trgit"lv 
referred io as Isosoora hominis' Tl]|e older literature

mav refer ro rhis organism. H"*rr.i"i..ii.n i's considered rare *iih less than one hundred published

casls of invasive disease. These figures represent a gross underestimate of the human burden of

disease. Stool examinations ; Th;iil;;.# showed iirat, sarcocvstis infection had a prevalence of

237o. Vinuatly all cases appeared't"-#"y'"pt"rn"tic which proba"bly explains the'lack of recognition'

A study of 100 human .ngr", iiiui".a"li'fi"r*"n., in Malava revealed an infection tate ol 2l7o'

There was no sex dift-erence # ffi;;;;;;ut ro to sz years {mean 37 7 vears) as reported by

Wons and Pathmanathan. 1992'*"", 
H"';;;;;;;|;";- infection was by Lindemannl in 1868. Although several additional

reDons were subsequently p'bft;;' ;;;; tarly d'escriptions were not considered definitive The first
Ig:PJ;ill.;;r::;"il;;iii,"';;iil;,i1"'.i,h[ li,""se was puuished in r8e4 by Baraban and Saint-

Remy. Thrs specles was nurn"a-Uy Rivolta after Lindemannl in 1898'The pathology is of two types: a

rare jnvasive form with ,"r"ifi,i.'lri' iy.tiii. ""a "" 
intestinal form that presents with nausea'

abdominal pain, and diarrhea' Wiii" llitnl"iry mrfd and.lasting under 48 hours' the intestinal form may

occasionally be severe t' "'; 
'iii; ;;;;;tii"g- rt'" invasiie form may involve a wide varietv of

i".r.ii".iiairg lymph nodes' muscles and the lary.nx' 
.

The invasive ro.-a *a." 
"on.idered 

to belong to a sinsle species - s. lindemanni - and the

inresrinal form due to s. hrr,;;; (fd;;rcooked b"ee0.or i.-suihominis (from undercooked pork).

The description ot S. nna'^oilliiui'i'n-"" U"""on'iagred tlbe unsatisfactory and has been declared

^ 
nomem nudum (a nu,n" *ili'otli u"^t"t"g"it"J 'p"1i"s)' 

Two soecies currently considered to be

capable of causing human. inr"ttj.,t'l' 
-r"'l"tl 

nii (S' ho.minist ind S' suihominis' Infection occurs

when undercooked meal rs tit"iiia' r"nt i';'l'tion pe'i^oa is 9-3g days Human outbreaks have

occurred in Europe. Rats *"';";.;;;" ;;;;.;;;"rr; infection is rarelv svmptomatic' treatment ts

rarely required. There have u"i.'". prtr-l.r,"a rials so treatment remains-empirical. Agents that have
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Sampres of thigh muscres from rg5 indigenous and yorkshire cross bred: hearthy pigs werecollecred randomry in sterire disposabre brg. fr.; .;;;;;,;r],'orseheat markets of Lucknow rownand its suburbs/ rural_villages and were .*i"in"a g.*.iy ior'microscopic cysts of Sarcocyslrs. Thetrssues were processed immediatery afrer procuremeii oip'..r"*"a ro. r -ii;;;;;;;;."''""""'After trimming fat and fascia. about 2-4 -- or'tn. 
-.rr.rrar 

rayer of rhe thigh muscre wastaken randomlv from rhree different.praces 
"r; 

pr;;;i;;i;"., t*o gt^., sfides in such a way rhar athin creamv laver was seen with tft "rd "i;;. li*;;;'t; examhed microscopicary ai l.oxmagnification for Sarcocvsris cvsrs. Those ru,ipr"r *r,r.rr ;;;. i;;;;';;g;i;r" i, i,ir?i',.x'nr,o*were turther corfirmed by muscie aie.rii.; t".hiq;.. ""'" *''
Nrne Iaboratorv reared dogs were procured. Seven of them were fed sarcocystis infected porkfor three consecurive davs o sOo gm i*, J"g a"ry'i,'diJd"d dor"r. Two dogs were kepr asuninfected conrror. The contro,ed ao!, *Lre ,";.;;p;;-#fore the experimenr. The faeces of thedogs were collecred dailv and examiied Uy ,f,. ,rg* fir"i"iin t""t niqu" (Dubey e, al., 1972) oneweek prior ro and 4 welks after.feedirg i"a;;;;;:-ui"iiii", based on high-density sorurionsincorporating sodium chroride. cesium cil"oriae.-z;;;",;;., ;;;"re. percoa. Ficor-Hypaque or othersuch density gradient media is preferred ," r".,nrir-.,r,vi *eia'tl'or otrrer sedimenhtion methods.

Material and Method

Result and Discussion
An overall preva-lence rute of 6g.207o of natural Sar.cgcVstis infection was recorded. Agewise distribution indicared higher.prevatence *t" (79.ilt;;r"";r, iig. 

"" "ori"r.a?o 
ptiilJlloz,l.

i,tilfir',J","i*'ce 
of Sarcocvstii inrection was 

'fouia ii i"iz.ss. in mares and 6t.iodo in femae
Macroscopic cysts we

r","a ,"'r,,". ,",.Ii ;#ilfl"J:'.:"H,il,fifr:1"fl,;:H,:r^rif,:"r*H#f.H;?*Xr:,;
bradyzoites with a few immature gtourta, met &oi"r *1* i"ri rri"ed in the digest of thigh muscre.An intermediate hosr such as a c.w or pig when i;g;;;; #;yst. Sporozoites are then iereased inthe body and migrate to vessers where ih;y ,rJ.;;;;; i.rll,n'o g.r.ru,ion of asexuar reproducrion.These rounds result in the developm-ent of meront.]mi. *g.l"u, about I 5 to l6 days after ingestionof sporocysts Merozoires ....g" rro,, ,t" ,;.ft';;ffiilf meronrs and enter rhe mononircreatecells where thev develoo bv enrlody6ggny. srb."q;;ri;;;;;""ion. ot ,.roroi(es develop downstreamin the direction of brood- flow to irterioles. .r;ri;;:";.;ies. and veins ,r,r"r!ir'"* iil. 

'u"ay
subsequently developing into the finar.asexuar g.rlrution in ,ur-.t".. t"t".oroites enteri-ng muscre cersround up ro form merocvres and initiate {;6.;;ffi;;i"riiL..v.,, begin as unicelrurar bodiescontaining a singre merocyt. .ra ,r,.orgl-.r1"""J*,'rililri#;i." numerous merrocytes accumulate
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been. used include albendazole, metronidazole and cotrimoxazole for myositis. corticosteroids havealso been used for syrry)tomatic 
.rerief.Infectio, "r; b" ;;;;;d by cooking the meat before eating.Alternatively freezing the meat at 50C for several ouy. 

-uJrl..ing".rion 
will kill the soormvsrsFour recognised species inrec( caure: s. iovtretis. s.T;;ji;;;t;;;;i. ar#,i,.it'".-., ts.bovicanis\ and S. hirsuta. s c,rzi is the onry species 

"kno*n 
to u" putt og.ri. i"".""1..'eir" .p*i".infect horses: S. asinus, S. bertrami, S. ,qrioiir, i t"r"i'^"a s. neurona (5. fatcatula).All utilizecanids as definilive hosts. sheep may ue infecLJ iii to* 
-L"ognired 

species of ,sarcocysris: ,r.arieticanis and S. tenera rs. ovicanisr are pathogenic: i. siis""i"o rf ,r,r"r,ir -Js. 
'^"ir'riiiili, 

^*non-pathogenic. Infecrion with these pa.asires iicommoriii ,i,. us *itr,'""., sdili'r't""r';-,r*ashowing evidence of infection as. reporred by Dubey 
", 

ii.,- lsa8. s.')ili*r"ir" iia"'il{"ilil *rnproduce extra intestinal disease. Anemia, an6rexia, it *ii--J uuortions are the 
"r,i"r "ri.i""i".rgr..Four recognised species infect oigs: S. medusifii-r.-i 

^"iiiirirr"(S. szicazrs). S. porcifelis and S.suihominis. s. porciferis is oathog:enic ro, pig, .urrinf ai"rri.u, ,y*r,;. *d ramenesJ. r"iJ.i., ov stilopodi of muscle tissue in the c"run^"o t iri""n i"pEri.a fv 3.'ui.r,ael Hogan, 200g.sarcocvstis infection is common in pigs in ,"u".ut 
"'o-t i". 6octr "iJtffi l9g 1; Hindaidyand Supperer, 1979). rn India Sahai 

"t "t. <\fs2;'i;";;'s"r""'r"* sp. in 53.332o of r70 piss iiomBihar. whire Gupra and Gautam..r984 reporred i;fe;;;; ii'ii.i;nof r57 pigs from Hisar. xti*- 
"r

al., l99Z repoaed 68.19?o of 261 pigs fr", itrry;;;:'fr;l ,rudy ."pon. prevatence of swineSarcocystis infection in Lucknow Onaiul-ana itsi.an.ii;;;.1.g. and Cars.



and the sarcocyst increases in size. As the sarcocyst mah-rres, the small, rounded, noninfectious

metrocytes give rise to crescent-shaped bodies called bradyzoites that are

Age-wise animal

Adult

Piglet

Total

Sex -wise animal

Male

Female

Total

Table -1

Number examined

t45

50

195

Number exemined

40

155

195

Number positive

l15

l8
133

Number positive

29

104

133

Percent positive

79.31

36.00

68.20

Percent positive

72.50

67.50

68.20

Sarcocysts within pig skeletal muscle. Note the readily visible striated border.

\

All the seven dogs started shedding sporulated sporocysts of Sarcocysris sricanis in- their

faeces 12-14 days after eaiing infected porkl Sporo-cysts were not seen in the faeces of the conrol

doss. once the intermediate n".i'ii 
"ut"n 

uy rtre oefinitive host such as a dog or human, the pafasite

;ffi;#;-;;;';;;;.6 within the sur ro creare macrogamonrs and microgamonts. Most

;;;l-d;e hosts do not show any clinical 
-sign or symptoms. Fusion of a macrogamont and a

microgamonl creates a rygo," *t iitt develops iito an oocyit' The oocyst is passed through the faeces

completing the life cYcle.'""'''--'ffi" 
pr"."ni .trdy showed that 6820?o pigs had Sarcocystis,ill*i:l-1i^!':F:: *"

macrocrsts could be se.n in trre.ampie, examineb.-Similar finding had been reponed by Sanchez

Acedo et al., 1983 and Khatkar et al-, 1992''**;;;p;;;;rt 
.toay nign". iate ot inrection was seen in adult pigs.than piglets. seneviratana e,

,r. (1975il";;lro."port"itrigh"r pr"*t"n." of Sarcocystis infection in adult pigs. The prevalence

of Sarcocystis were almost ln .?;;;";t;;-;ge in males and females which confirm the findings of

i",1.,1"-iis65l. The domestic ioe *;. "o"n;"d 
ro be definitive host of sarcocysris sr.ricanis. This is

il ugi""*"* with the findings oi'Prestwood et al. (198O't and Cupta and Gautam^( 1984) Rates in pigs

varv.. lggo in lowa as reponed ;y bru.v l.p.""a powell E.c. ltg94).nqo in rhe Philippines as elicited
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by claveria, et al.,20ot 43% in Spain as highlighted by pereira A.and Bermejo M., rggg; 57% in
9.Ile:uy:.u. fqongd by Freyre, et al., 2C[l2 and 68?o in India was narrated by Saleque A., Bhatia B.B.
(1991). The infection rare in sheep is commonly above 9OVo.( Freyre, et at, ZOOZi tatif, u it., tggg
and Woldemeskel M.and Gebreab F.,1996. Camels have a similarly high incidence of infection 1t-atiqet al., 1999). Rates above 80zo are known in cattle and goats (Latif,-el al., 1999 and woldemeskel
M.and Gebreab F., 1996). The incidence in water buffaloei, yak and hainag exceeds g07o ltit:f, et at.,
199); while the incidence in horses, donkeys and chickens is lower (w6ldemeskel M.and Gebreab
F., r996).

Conclusion
Infection with sarcocystls is common._The diagnosis is usually made post mortum by examination of
the. skeletal muscle. In some species the cy.tr hry be visibre to ttre nat<ed eye (du&s, -i.", .uuuit.
and sheep) but in most microscopic examination isiequired. Anre mortum diagnoiis may be made with
the use of dermal sensitiviry tesring or complement fiiation tests. Muscle bio;sy is ais; di;;norti" uutthis is. much. less commonly used. The parasite,s life cycle typically involvls'a p.;;;;;;;; p..y
animal. A single species may infect muhipte prey or p.eaaio. animals. No vaccines are cunentty
known-. Experimentally inoculated pigs appear to develop a persistent immunity .o u u"."in" ,n"y u"possible.
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