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i n  Ws f u d i a  ad ea-8 gladulr? mlm with on@ 

osm ln tho pybrlr mion, F l u ,  et the &tin, mrea 

siamd a~putat ium l n f o 6 ~ .  

Thm hlmtclprtbobgiaal thangas i n  tb glandular nnwrcnr 

a W  odnqortion, o u h a ,  lnfilmtLan of  lnfhmmtoy 

mlb with hyparplarir of  the glands. Rn tuniua praprlr WW 

thiclend wlth t i b u r  oonwcltivm tlsarv ud inflrmnrtoy 

calls. Tha rutxnworr rewaled aurianu @tango8 rrlth i n f l l t r r  

tbn of  cborLnaphil8, olomnuolaan, prollfamtlng rrpi1 lra .r  

uwl aannsetiw tlrsw pmlif+ration. Thm uut wWon af fM 

worn ma s m u n l r d  by rwamt io  debria in fhmatery cwllr~ 
In addition feu 00118 ahavd  lrrylulrrity i n  r t q a  r i th 

mitotla fiqurer. lha trntca tawulrrrio ahowsd lnfiltrrrtfon 

of inf lammatmy -118 with dogeinrativa ahan~ea. 

tho inmunolargical r tudior  PYICI) by rgrt ~l difiulon a d  

m w s  msrwlt Irur#b#W#ir rrp&ytng Wtld.0 mm 
rrlln e x t r r o t  of urtlgon rgdnat ~~ 
unr r a i d  i n  nbbbt ,  mmrhd UKW mtlgoniu f?aetbm. 

But 11om of tho a ~ a t a d  rcra of brw8 rhmd po81tiw 

maation. hnuwwbotropkorntie rkrdy m w r W  -8 p n d -  

pitin arm. fndfnet hwugglutlnrtbn tmt a h a d  r atm 
of 1 a AS rlth h y p o r l n a r  wna rrtnd in rrrbblt *a 

a a p w d t o t t w n n g c , o f  l m t i t r r o t I t 2 b o I t 8 r b f b  

8 - w  hOXS0 -8r 





In Wir, orrr bro hatlcn/l0niea an k i n g  urd 

u work Himla t~ pul l  41Pt4(tt~qa8 and e a r  pa& bdr In 

nrob ma#. &o hone8 am being urrd i n  nrclng -ah i r  

becllodng r b d i n g  spcatrtor #pert and an l-nt n r n r  

Uarwl rativlty thmughout tho mrld md in tho g l Y  of  pabc 

8 SW whiclh 18 lncrrsrrinq In papulrri tyr  A t  thr, 8- tim 

honw am king w i k l y  uud by tho army nub Of lrbr, C)w 

qwllty of tho horrer In India hva iqrovQd wmmwly and a@ 

8 r e s u l t  we have bettot bl40d urn8 avr1~abfi) k m  89 IdlWI 

* m * w  honn. 

In tern1  prra*ltm ham adnpbrcl t ) m n e l m  qui* -11 Irr 

r ~ f o r t a h l e  onletarm within tho body of fho hamb fMy 

occur in any vrriotio8 and l n  vart nurbn within on id ivtdurr  

rrdfa;rA, Parmitism f a  i r ) l ) l d b ~  in Itr drrsgs. I t  m k  

mttritlon and d m  ticomr thmuphut t)H w e  MIw fln 

homes with ttrrandour gvrntia &&pound f a i l  to mrah Wit 

potPnt ir10v~y b m ~  W y  ham Lwm @Me dppkd 

or outriqbt Ulld by ths, puw&lbn, 



(Wgor, 19108 D a t f r *  19338 h i e  1960; P @ ~ @ Y  * & 0 la 

ud L y o n s * & ,  U W ,  kmmb 

caw t u a r o u ~  growth i n  the rt#rch. 

G r r t r i a  h rb ronaahr l r  10 m l r t i v o l y  8- and r1thoylh 

it may c a u u  r p o r a d i ~ ~  deaths moat af fected h o w 8  rharr no 

signs of illnrrr. &. hra k e n  known ta 8aur0 

p r r r a i t l e  rodulor i n  tho stomach of horror with nrultrnt 

g r s t r i e  nul-f unctions leading to ill heal th  d r r p i t r  rt8rdrrb 

nu t r i t i ona l  supplement and managemant. Furttwr tho- nodule8 

invariably cauw eoUa by way of obtrucrtlon a t  tho p y b r i @  

region larding to m p l l a r t l o n r  and death ( C ~ M X ~ ,  1937). 

Hotre8 of a l l  agar a a rurceptrblo but tho  d i u r r e  i s  aart 

mrsmn i n  adult@. 

I n  mart of tb horror tho lrrianr e r u u  onlyr r raf Id 

chmnio gro t r i t l s .  I n  rare earor ulwrrtion is fol lowrd by 

parforation with tho drvelopwnt  o f  h u r l  po t i fon i t la  a d  

death (Wulsw, 1963). 

Tho wwl tonvrntional wthodr of d l r g n o ~ i s  a n  not 

d e q u a k  to dotrcst the infeat ion of hrbpronrlrrlr .  Wnea 

an a t toap t  har ban u d e  ta oxplan tha p o r r i M U t ~  of 

s o d i r g n o r i s .  Purttnr, p e ~ u l  of l i to r r tu rm indlu- 

prudty of i n fonu t ion  on vrriour aapoatr ai & 
lnfe6tlon i n  harur, Tharriorr, thr follaring h w r t i g r l i a r r  

is p+crporod ta k tnd.rtrken, 



Darrcruaur md Marel (f933) ruportcrd h a ~ n r r d r r i r  in 

A2 ~nrrres urlng biobgiorl mthod. & Wc1U)rmr w r ~ l  WISO 

notlmd i n  7 Jon@@ and & i n  a l l  tho 12 honmr. 

In Mnarrk, rtaarch8 of 172 Mrrsr war rrroinul by 

Nielren (1933) a d  mud a l l  tha thne tbbronnr 8poa;m. 

H, mruldond & war mat dan~ernm, 8Lnm i t  

produeor nodular i n  the rtaaroh o f  hor8rr. 

Csnrrd (1937) conducted autoprior on horsor a t  Diego- 

Swroa and fowd thrt 90 por cent of t h o  horma hed tuoour, 

caused by #crrrtoM. ti8 stated t h a t  i n  6 (UIHI, death 

rrr n r u l t o d  fma tb aamplicrtionr initiated by Uw, tuourm, 

obaomd that Cmtm1 Bumpaan part uas pmdemlhiltad by 

k m ( 1 2  td) 37%) thank- liOuth Olstom uwr 

pnd0lllut.d bl p m  (22 1WI) &- 
(I3 to t3.a). H, r h  lwntionrd that th rrf, md inbmity 



of infeatlon d-dr on ellartla oanditlons, management 

of ttm animals and tnatPPent of Prrnur8. 

Aal (1960) mpo+kd t h a t  70 per cent of the h o n e r  

rxaminod a t  postmostem nvoaled pnsenar of nodular growth8 

i n  mtOdlaciI taured by m. 
Oecursntr, of cutaneous and g a r t r i ~  h s b ~ n d a s l s  i n  

Phi l l l p p i n a s  and Thailand lono8 war no ticod by DIJeruo 

(1963). He obsewd t h a t  ti-o homos introduced i n t o  Thailand 

were more suscaptible t o  Habroncma infection than t h ~  

indigenous bnedar 

Yaddmlt (1969) examinad 280 rtomrchr of horrer and 

found 115 (I*) horrer pos l t lva  for -a 

Prorenae of & and & ~ c a a  i n  8 horrm i n  

Cuchorlovaklr urr reportad by Knrzik and f h h k  (AW2). 

Mddy df, (1976) reportad two cares of EL 
a d  infeetion i n  horrer orwing brionr i n  rtoerdr, 

lirrr, rpleon. kidnya a d  h a r t .  

In Uzkk ,  20 donkeys wrre exr~ lrnd  by Zhdmnova (fm) 
and f 0 . d  & in 5 Qnkep. 

SarlQ ( A r m )  rrwilwd SfrruUh of 200 h o w 8  rlrughb- 

in Terrr ,  UU. Ho n o t i d  & rrrr,toarr lnf@@tlon i n  40 

-8, L - L n  22 horror. Tho n-r of p l . m  

mm f a d  wt0 19 por h O m a  



Oaur and M y  (1978) rtmwyod hrbronnlrrir i n  19 

hone8 and poniss and reportad 20 par cent fna idew.  

a c a i n o  fi a. (1-1 saraond atomaar of 4i9 homer 

slaughtered in mntral Southern r n a  of Chllo. Tho Infeol 

tion r a t e  of & ma 22.9 par cant, & 

wan 17.7 per' wnt and & was 86.6 per mnt. 

Naaruz ff, a. (1901) noticed Iirbnrnem infeotlon i n  

76 honer, of which 22 horscm had riwed infeation with 

paraecarir , Strongylus, Anrplotsphalr or Oa~ttaphilw. 

In Morocco, 94 horses -re examined for rtsrrmroh ~onr 

by Pandey if,&. (1981). They found a l l  the hone8 won 

nogatiw for #QlbtOlPI lm@LO~#r W Q W ~  in  

93.8 por cent a d  in 79.6 per mnt of honer. 

A total o f  363 thoroughbred horror of I to 26 yeam 

age worn autopsi@d by Lyons Lf; (1983) rnd o b a ~ d  

infoctforr ratel of & wclart#as i ~ l u l t  62 par cent, 

iiarneturo 13 per mnt and & d u l t  38 par 
a n t .  T h y  noUoed gmsr larionr eaured by & 
i n  36 per writ of tha cure8 eumlnod. The hlghort nupklr 

ot L m  (adult) found wra 4,&00 por ham and tho 

nurCwt of haions okrnnd gmarly vrriod ft# 1 to 12 por 

horu. P w t h = ,  Lp- a (1#U) e x m i n d  3% rtomohs 

ot boner for -ma 63 por mnt of tho honm 



rhowmd leatons i n  the glandular ragion of  tho rtomach and 

93 per Gent of the lertons won f 30 am i n  diuaetar. 

Provalence of lerions war amn i n  1 to 7 yorr rgod honrs 

(as), with olrnrall 41 per mnt of leaions i n  4 p a n  age 

grow. 

Shamsul Islam (1985) XWported t h a t  out of 39 homo8 

examined in JamMa, 10 (28.97%) wre positive for & 
fhe maximum n b r  of lirbronemr w r ~ r s ~ ~  recovarmd 

fm each horse was 1,423, 

Bawr (1986) noted the  norsloccuronua of E, rr<lrrtall. 
out of 89 horses exandried i n  Northern C30mny. 

2 CLINICAL SKiNS 

S c o t t  (1932) montloned r brief aaoaunt of e l i n l e a l  

maniiestation i n  r ,mrse with col io wf ich revraled 

tmux'8 on aWp8y.  

thamrs (1944) nported r case of solla i n  r home 

whose autapsy revealed, twur a t  tho p y h r i o  reglon of 

tha stosuloh. 

Cllnlcal sign, Ute grrtdt ir ,  anamla,  reduetion i n  
haenmglohln per mnt with digastirr d i r k + k n a  and potiodlc 

inumrw i n  tho t#qnrrture of the hone# rf faetd  wiOI 

&, War,tbnrr -8 =PO- by W=*w (1946). 



Arnold (19W) reportad that maurnnt eoUr and 

*nit debi l i ty  was noticed i n  tho horroe, whLoh had 

pararitic nodules i n  the fundia or cardlaa portion of thr 

stomach, when campand to th horses whiuh had nadules l n  

the nan-glandular ngion, H, considered Habronema abrosror 

as a primary focus of septic infection. 

Soulrby (1%3) rtatod that tol ioy pain mar mom 

noticeable 18 horses affoatsd wlth when tho 

~ U S ~ Q U I C  OCCUIC.CI near th* pyloric rqion. Further, ho opinrd 

that th8 ~ U J ~ ~ U S I  aiipht CaUM ruute haemorrhage or porforrtion 

of tha rtonmch -11 leading to acute peritanit is  and death. 

C)r the contrary Jannr (1984) hold the opinion Uaat Wbtonou 

rpp. rarely cewo coUc b u t  t h i s  rpoaios an k i n a r i d ~ t d  
as  r predisposing c a w  to gartrio perforation d nrptu3n. 

Misra (1984) ohenred callcy pain i n  home whleh on 

portmortom revealad r grmulomm a t  tha pylaria end ~aurrd 

by & w i t h  rupture of the stomach wall. 

Jubb and Umwdy (1965) rtatd tfabrommr nodules 

gonmrrlly p d w  no al in iaa l  dirturhncle, Ha oonrlderod 

that rarely t h e n  ndulea  lead ta abaaeasrtlon or potrlota- 

tlon when wmnderily infreted with pyogrnie bratoria, 



*rue rqnpuq&uou 

w uf rw-q Aflmrn ~nq r(arugs un u~ w W u e  mom 

Alr r  refnpou sws pr)s)r A q  *@rum rrqn e r e q a  30 snd 

~c)?M turn &ma pemsasaOCI Affwr)um pue r o q m f p  uf s e t p u ~  

7 m u )  pmrieaa mqnpou e u  b m r r a q o  a q ~ ~  a m 3  

pmpnrd pn wuaaqreur snma e~ a u r  A~deep e'+eawd 

w;srtwd ay? avw P W T ) ~  ( ~ 6 1 )  r u m !  we uaboy~ 



Arnold (1939) mportad oocwnec, of bbroneu tuoun 

abng with s \ppwt ive  Wages in thr gludulrr portion af 

the r toar~h.  

The t w u m  m n  rs & q a  rr hen8 egg a im a d  ururlly 

soen a t  tho jmatfon of  tho mnliaa and tho ghndulrr 

portion of thr, rfomrah. Tha t u r a ~ u n  aonkln rwamtir and 

caseour matorial with warns i n  tho firtulour tracts wN8h 

lead from the lesion to tho l u w n  of the stom& (Soulrby, 

I%3). 

Wirkrla m d  Cohrr (1%7) npartod that b e  
pentrate the l m n  of the atomrch borlng through thr lawoar 

into tho subutumra wh.n t h y  roaain i n  ball8 fomod of 

rrvrrrl woms ro1l.d up togetter i n  regular ahunkn embod- 

dad in  gmyish yollow porridge t ikc ,  pmulent auss of dabsir. 

The worsa arum crCltonle lnflrrmutay connoatlvr, tlrrtae pro- 

l iferation and nodules inareare i n  aim and rsrch haulnut 

to that of hen8 .gg pnoje6ting into tbo l w n  of rtarrrrh. 

Tho crvitler m u a t a a  Vith ttu I m n  of th atQUeh Md 

q n n  on tho 8Wt of ti* proj*uting tuarourr. Thoam nodulma 

mrr genorrlly o b H m d  l n  tho f d i a  region ahrr b thr: 

mrgoplla8tu. 

t j q a  grstri8  tupaurs c!anbining adult raw -to 

0-rmd by AIM- 15 (~m). MY muold 12 WUP~)~ 

bwtou nodukr of a b u t  A aa in dimtor  in th, g1mdJ.r 

)ut of Ow Bt#r8h dth -81  ON 4lt th, m. 



Danaodaran ud Wchandran (1979) o k e m d  a am11 

lussile nodular g n M h  a b u t  1.3 om i n  d i r m t u  i n  tho 

fundl6 portion of the S t o ~ ~ h ~  rdjawnt  to tba r u p o p l i 6 a t ~ .  

YIarur (1973) e r r a i d  82 H l b m m  nodules tn 

tho glandular atomacri of 76 homer and irolrted beta 

W l y t i c  8mpW0cci baotoria from 74 nodul~r* Aho f~ 

cares showed colifonaa and othor baatorla, 

~ . d d y  a a. il976) S O V W ~  i t n g u h s  ply- 

ploid growth8 of varlablr r i t e 8  a d  one of the oon8plauoua 

grawth m e a a w d  4.0 n 3.3 x 2.3 cm, Thay notlwd lrrga 

number of fine heir l i k e  w o w  l n  the growth8. 

Tunours ranging f r o m  1 to 8 in nuaber with rim varying 

fmm pea to crickot bel l  w e n  mtlwd by R a d h a k r l l h ~  W y  

&a (1978-79). The u u l l f l a r  like tuaoun rn porfo- 

rated by sintuea, w i t h  opening8 into tho gsrtria l\rwn, 

urually fmm d i a t i n c t  indurated 

aubwoorrl nodule8 over the glandular mworr, c&w to tho 

mqopticrtw. The nodular varied i n  r im fmm 1 clr i n  

d imtor and cracttrined f l r t u l o u  Warts which hrmau\lmtad 

with the gaatrie l u v n  through r oosaon p u  f i l l ed  q ~ n f n g  

(wmnn a*, UMQ). 



Urrr ( 1964) noticed a fim mar of tirsuo of about 

8.9 x 6,O a rim a t  the pyiorla ond of thr rtolarghr Ihr 

mor wae fibsous, hard to crut ud had marated mrr, 

Cultural exrmlnrtion roverlad & orgmlrr, 

Soulaby (1969) rtetod t ha t  the seatione of thr turnom 

e t m d  marked proliferation of tho glandular t lrrw with 

chmnfc infla~anrtow changer i n  th@ mu8aularir cworr and 

aubwcorr, In th4 labs $tag08 fibro8ir and atrophy of tha 

glandular t i s rw  occurred with mrked eorinophilio infiltra- 

Nleborle and Cahrs (1967) reparkd that thr wall of the 

nodule8 tonsisted of newly formod conneatiw tirruo with 

three tonerr The innerside tom we hyr l in l ted ,  mllen and 

oontainod few mllr, tho mlddk tone war heavily inf i l t r a t d  

with the 1yaphocyt.r and plarsr collr,  fha ouUr tono 

oonblned f i b u s  oanne~tive tirruo ruprulr infilttcrtod with 

eo~inophf lr~  The aucow mrpboane a d  ~wr6ulrrir .wlorr 

rrhlMtod no chmpr i n  the region of nodubre Clatrri8rtion 

war o b n n d  uhen tho w a r n  h f t  th, noduh. M y  fmtbat 

dorcrf bb that  dwn th mrer die, tho mar8 of dobrir gets 

implrsated 8 b  a l d f i d r  



Watoprthalogy of tha Hobronemr tunom ma a t u d i d  

Ashfuwr (1973). T h y  stated that tha Irnro 

of porwtrrtor into Mo rtoaroh -11 and @rum 

tho f o m a t i m  of individual, aratmra Uko nodular wlthln 

which they d @ ~ f q r ,  Thr nodula8 had r -11 of thin g r m h  

t ion tissue rurroudsd by hyparplartia r u b u a a w  aonmotfva 

t irsuo with area8 of loucaaytla inf l l t rr t lon ,  Furtbr, 

thy arnt iond  that a8 the dowlopment pmmadr, th8 nodub# 

b~~mcl u n i t u ~  to fona tho largo tumwr I n  r ~ m 8 i a U o n  wlth 

thr adult 

The miemreepic struaturo of tho nodular gnmth mu8od 

by near tho nurgaplimtua o f  & atacrrdt ma 

dosaribed by Dlvcboduan and Hamet rmdrrn (1973), lho o a l u n  

of s t rr t i f i od  aqurarour epithellua ftam thr laugoplluatur had 

in f i l t ra t ed  i n t o  the glandular partion of thr atomeh md 

mited to  fom an anaatolaoaing pattom, analoaing irlmnda 

af fibrow eonnative t l ~ r w ,  Th. mwarr and subwa@r 

showlrd ca l lu lrr  Inf i l trat ionr  pndominrntly ooalnaphlla Md 

lylphacrytor and #o muraular cart had maderrtr dogma of 

a l l r .  Th. O a r a o  g l a d 8  rm mtrophl~d, aaattend and t)* 

m e m a 1  sur fam ma noarosod r d  ulmrrted. 

M y  llfr l)f. (1976) notiad that  mumu rbamno 

appamrad mu& t lJ&ond du, to masked f ibcost@ and 

tlon of  largo nubet of kuoacyWs, prrticrululy eorinopMb, 



eoparrtod by f i b r  bands. T)n ~rwoorl  glands rhimd 

dogemtatton and mcrio8is. Oodm was o k e n n d  i n  t a m  

propria and murcuhr I r p n  8nd tho bur r p p e a d  partly 

detached fmm rub.worr. In addition vrkrd a m p r t l o n  oi 

blood verse18 war mticrpd i n  fhio nglon. tho rerour a d  

mrucular l a y e n  a h o w l  l e u m c y t l ~ ~  inf lltrrtion prrtlruhrly 

eosinophilo. T h y  conaiujd that tho oonrtftu rnta of 

tmourow growth# mro pr+doerinantly nonunualert m l l r ,  

eoo ingh l l s  a d  fibrous comot lve  tirrw (39118. r)U tf8sUQ 

reaction indicated r rnlxed granulomatous inflrasytion. 

bdhakrirhna W d y  if, d. (3976-79) not&& grmubnw 

tour reration aromd the rootion of tlle worn wlth aontrrl 

oon of necrotic a d  oollulrr drtrltu8. Thy r l m  n o w  

oosinophilic i n f  1 ltration. 

Urrr (1984) reported that thm hfrtopathologirrl 

mxrrPlnation of the firm MII of USIW i n  the 8tC)IDIrh 

n v e a l u d  gr rnuhtous  t l s s u  rmretlon akin to prraritlr 

infection. The reactlon conriotod of intunre infiltrrtion 

of mononucleat calls with pml i f r r r t lon of fibPcablr8ta r d  

th gartria glands r m d  foei of infflttatlon ai Lllapho-r, 

SUM a d  b d y  (19W) n p o N d  that th & 
bmmm into the ouhwcorr to produrn large tuour Uka 

ndulor. fn  the rubucPcr8r th rro-8 prouoko r grmulomatow 

mawon with orllulr~ inf iltretian o f  e a r i ~ l s .  



2 ~ g 8 - l  d i f  furlon t es t  a d  inawmleuWq3ho~si~ 

Perwol of We available literatun indicated magm 

infonnrtlon on the varied i m w l o g i m l  t a r t s  adoptod In 

the imurology of -a Ibmver, 8a# rrprkerr ham 

utiUred Wrr f a c ~ q w r  for th. inarmodirgnorir of 

difforont holmlnthic infeetlonr,  

Kagrn (1956) revealed the nature and speulf ial ty of 

var i  our a r ~ u i d r  antigen w i n g  double d i f  f urion agar  toOtr 

nlqw w i t h  homogenous antlmo;.a raised i n  rabbitsl M 

observed 9, 7, 6 and 1) p n c i p l b t l o n  brndr i n  the aroriida 

of plg,  laan, cat and dog, respoct iwly .  

Using Ouch~slony trahnlqw, Colornan and Fatom (1961) 

observed 4 g r o u p  of pt.rlpitat.lon h n d 8  to Ow who& worn 

extraat of p ~ y  with its hornlogom r n t i w w  

Biglwt a & (1962) anrlped th, r r l i n  antlgonia 

a*ct of With hcmlOQ0111 hyp8fimmn 

(H- by lm~l~lhetmphorosis arYj rewaled 14 ontlganic 

f tliattm8. 

Geyer (1967) rmlyrsd  the fmered dried mxtraclt of  &oh 

d u l t  FIraLah with it# haralogow u r t i w ~  +aired 

in rrbbit rmp&ylng imuwnheUwpharoai8  and fomd 26 

pmoipitrtlon U n a ,  



Gaur and Ueo (1972) anelyssd tho whale worn antigen 

of & by ptec ip i t in  ting t e s t  and agar go1 d l f f  wion 

t e s t  and reportad rloro than om a n t i g e n i ~  aoapongnt wa8 

prownt i n  the antigen. 

Zyngler (1974) oanduutod Ouchtorlorry plate  -at w i t h  

tho extracts of rowcarP and antlrenn rai8.d i n  

rabbib end mrealQd 7 antlgenio bandr. 

Sincai and ibra (1976) noticed sewn procipltatlan lim 

i n  gel dift'wion t a r t  with wimb extra& 

against haraologous imuno serua, 

Chi and L ~ Q  (1979) oherwd 9 p n c i p i t a t b n  band8 i n  

the Ouct~terlony t e s t  and 11 band8 in tho il~~~#lle(ltrophora- 

sir for tha or&& antigen. 

2.52 Counter aurront inraunenloatrophonsir 

tiillysr (1413) reported that counter ehatmpharoria 

t e s t  was ma advantag8our over tha Ammo dlffmion f e a t  

as the procipiktfon can be o m n n d  a t b r  30 .imrWr. 

m y a t  Ud htcl@h&l (1967) oabpurd tb mmtor ek&m- 

phomair tor t  rith UU *s t  far detmtlon of .ntlbodlcrs M 

wpmrimnW1y irdmetsd guLna plqs d t h  ad 

mulub.cl tho* trw countox e&&mpbrcnir tor t  oould k 

prionrd rapidly and wi th  e8lrcl0 but tho ti-8 mn &umt 

t t ~  thrt of ItM b a t .  



bUraj if, a. (1977) dabrd.d 1 to 3 p n d p i t r t i o n  

bands i n  tho 16 urr of awn carrying mieroiiluia of k 
burorofti by amployring CCI;LiP tart r i t h  anttun rrlred i n  

*a bbi ts, 

Pathak g$ a. (1984) condwted GCXBP t o r t  with 4Q 

Bore ser~plsa of  pig i n f e a d  with 

using watur soluble extracts o f  rcioler and cyr t  wrll of I, 

PQli'" PI antigen. Timy oberwd a sharp end thl6k conmvu 

preaipitin band a t  t im point o i  intolcaatlon a f tar  90 

rninvtoa in 39 srrr (97,s). The p n u i p i t i n  n a ~ t i o n  wr8 

beat *with 8arUtone buffor a t  pH 8.6, 

Xu and Zhai (1903) c o d u c b d  CCIdP W r t  using rurpotsbd 

iwsae beso for carebrorpinal f l h r i r r i #  rtith thr putifgod 

imneture antlgen and no- trotter n r u l t s .  

Sood fi 01. (1972) now 6 ti- of 1 1 4 in 6 arm8 

and I t 12 in 2 cprsor by UU b a t  i n  SO saga surplos of dog$ 

rffrabd w i t h  hook uto~%18, but they did  not natiwd any p m ~ l a  

pitation naetlon by agar gel d i f f lu ion  tort or critouarat 

pmdpi t in  test. 



notad tho ti- at 1 a 920 and 1 t 640 a d  awn higher t l t n r  

i n  naturally i n f 8 u t ~ d  Mdr.  Agar gel diffusion tort  dld 

mt reveal my prsaipitin Urns, lhey canclubed that  tho 

IliA ks t  was mom l n l l r b l r  and aenritivo thrn rgrr gal 

dif f mion k r t .  

Polidori qlt &. (1982) dotsOted antlkxllar rgalnrt Z, 

saatnata in 28 cattle w i t h  t l t r e a  of 1 1 4 to 1 t 32 out  

of 1,000 cattle teetod onploying 11% toat. 

Tho IHA tert  oonduaUd by Ekvakova If, d. (1985) 

r Utn of 1 1 2 O W  to 1 1 40960 to tha pwrlffod rolubh 

antigen from sexually m a t u n  (k w i t h  the rrbMt imwm 

Wr8. 

ihtn~ and Khan- (1983) crmduated IkiA * s t  for tito 

diagnosis of cystlcaroasis i n  cattle and bUffobse  Out aQ 

tho total 200 cattle orwsninod 13.5 per mnt  -TI p0l1Uva 

mrological t er t  whereas 4.i1 par cent wrn posltiv, by 

autopry. Out of 100 buffaloom, 9 per aunt wore poritiucl by 

tha sembgiml b s t  b ~ t  on aubpsy  na oyrtlmrei could k 

noticed. 

Umg a & (1983) wnduakd IHA b a t  for Olr diagnoaia 

of farAioUalii8 i n  11)0 crattle and crosprmd with farm1 U- 

nations. T;wy o b w d  1U refa ruiples worn poritiva for 
frrcriolfrsirr r:SLe 113 ULL38l.r f~wafed tho p r o w  ~f 

f raoiat lrris  by fumi arwrlnatfatk 



3.1 SollJr;B CF MATERIAL 

Twenty four cararra of hone, -for& tb the Depart- 

ment of Pathology, College of Veterinary S c l e w ,  Hajendrmgrr, 

Hyderabed for pastmortem sxaminatlon during the p a r t  on@ 

yeat  i r ~ a  fm JWO, 1986 to 1987. ~ O X R I ~  ths J O W ~  

o f  nabrial for tius study, Tho horsou blongod to tho 

HyderaSad +lam Club, tlationnl Poliw Academy, &Pa illding 

Club, Biological E, U t o d  and 1 (A) R & V Regiment (W), 

Hydeta bad, 

A detailed autopry was conduotad on a l l  tho earorrrw8, 

The stamath was opened on its granter cur.~aturcr and tho 

contents were washed t h o r n y 1  ly with namal raUm ro lut lon.  

Th. a t  bmach war oxadtwd idr the p n s e n m  of nodular growth, 

and the grass lesion8 worn recorded. Tho rim, n u k r  a d  

bcation of the nodule8 was noted* The n o d u t r  wrrc, 

inciaed and tb p u a r i k r  wra coll0uWd i n  H o m l  r a l l r w  

ralutlon, The total nuakr o f  rrranrr obta in4  iranr tho 

nodular mm notad, The noduhr cmtrining ruppwrrtfrr 

rreterirl wrs eulrlned for paicmSQrnim8e 

n# purritor uollemvd from th nodules wrm *shod 

thrlcs with HSS. Samo of the mms wrra dehydrated in 70 



pu cant a l m h o l  and a l o a n d  in 1 por aont laalbbphenal for 

idontif lcat ion.  For Uw proparation of antigen the prrr -  

s ibs -re further washed, four tn f l v e  times and p r e w v d  

i n  s t e r i l e  Norrml. a a l i n  a t  4'~. 

The warhod rtomath aontent war mntrlfugd md th@ 

redbent was examlmd for tho pnaenes  of ovr/lana of tho 

paratilta . 
3.21 Preparation of antigen 

The It I#nprtorar worn18 wan a u b j e u t d  to f roar ing and 

thming,  Tho m r a a  wore t r i o r ~ ~ a k d  with a t o r i k  WS9 i n  a 

p e s t l e  and martar wUuh wrr kept i n  an iw-grokat, 'W 

r r r u l t a n t  holaogenoua suopor!8lon war centrSiqld a t  3,300 

rpm for  half an hour. Tho clear r u p e m b n t  f lu id  Wr8 

mnavcd i n  s t o r l l e  screw cap tubor a f t e r  adding r fm drop8 

of M t t i . J o l a t e  (I 4 10,000) rr a premnotlw and rtorod 

a t  -20"~ ti ll me. 

~ m l f  pfeas  of t i a r u e r  ftaa Uw nodub$ mm, crallwted 

and p n r o ~ e d  i n  10 par Gent Ioto8lin. n r a u 8  mn defom- 

linitcrd, dehydratd, o h a n d  in %ybl and ombddd in parrffir\r 

Soctiona wan cut a t  4-9 damn t h i 6 h a a  m l  atrrind with 

h r ~ b ~ y l l n  and ~ 8 i n  r u n  end murtd i n  UrPeX, 



Tho p r d r i n  o o n b n t  of the &ole worn salln, arttraet 

antigen war esti030td by tnicm+jo1dahA mthOde 

Tm healthy raobitr aged about 3 4  month8 walqhing 2 lq, 

maintained under atrlat hygania condltion8 and nomel diet ,  

were usod for hypedls~uniut ion .  The rrbbita m n  ilar~urlud 

with  ti^ wrah w b ~ m  saline axtract  entlqrn. thr antigen 

and Freuds Complete Adjuvant (Difw, U.SI&) each 0.9 CC 

was mixed thoroughly till a hard atlky w h i b  auspenrlon mr 

formed. I t  us8 1nject.d I/. to tho rsbbltr n t  w k l y  intaw 

v a l ~  for four woks, Five days of@r th, l a r t  injactdon th0 

rabbit8 wen bled intracardially nnd tho r a m  War c ~ l l @ a b d  

i n  the sterile r a m  tap tubes tn which a fen drqrr of 

Ulrthiolato (I 4 10,000) *a8 added 8nd p r a r m d  a t  m2O0c 

till me. 

Random rara sample8 f r o m  60 rul~paetad homea m n  

cal lacted i n  tho rbrilo remloglcal tuber to whith r feu 

drops of YPrt)dolrtr (1 a 10,000) m add& a d  preurrrd 

-mOc till we. 



3,7.1 Agrr gel d i f  furrlon *st 

Tha p m d m  adapted ma assantially swe r8 descrlbd 

by Wuhterbny (19%). ~ n a  par cent Agatasa war p r e p a d  

in NSS containing a few dmpcl of !&rthillat+ ( A  r 10,000). 

Four ral of tho malten agrross wa8 purd on clarn m l c r r ~ l  

scopic slidsr and n 8  all-d to set  for o n  bur a t  4'cb 

A rtandard p m t o m l  of 5 walls -re 6ut each having a die- 

motor of  4 m, spacing 4 nm apart fm tb mntrrl well, 

The floor of tho -11s wr8 beeled with tho molton rgrme. 

In 980b t o ~ t  antlgen was charged i n  the mntrrl wll 

and hyperimnne asrun ox suspectad horse sera i n  tho p o d -  

*re1 well#. Noml ILbMt Sorun (HIS) was wed as eantrol 

In each care, After charging tk# vnlls, thg, rtSder m n  

k q t  in h a d  chambar a t  mom t%mpl,rrtun ond thr, nru l tr  

wrm recorded after 24 a d  48 hour8. Tho mqrtlva rm8ulb 

wn declared a f t a t  96 h o w  of obenat im.  Ths k8t wra 

rhndardlsod with hypllrinmw senw r g r i n r t  thr Whole wbrm 

rallrn extraat  mtlgon, 

The slider w)ii& 8- prroipltatlon Urn8 mn kept 

in #ss fa? 24 ha-. mlr W- f inally d t i d  evemight rl: 

woe keeping r t  f1lt.r papas o n r  the sujlror of W 



A .  After d y i n g  o f  #e gat@, f l l t er  pylHr rar ~m#rvad 

by mttlng, Ihe slides tan lator rb ined  by Ireoping i n  

0.3 pet cent &dQblack s k i n  for 15 minuter and deatained 

with 5 per cent amtit acid. 

One per mnt agrmse was prepend i n  Brrbltal buffer 

Qptj 8.61, rout m l  quantity war poured on miomraopic rUdm 

and allouad to u t  at 4 ' ~  for om hour. A s i q l r  rill war 

punchod st one erd o f  tho agarow slid0 and tha gel was 

suuked out, Tho well was aharged with the & 
antigen. Each olactrodr cronparhmnt of ekutrophonti6 trnk 

was f i l l e d  with 110 1111 of W M d o l  buffclr (pH ~ b ) ,  SUdor 

umm kept i n  the elebtrophorrrir tank and mntrcrta mn d o  

to eleatmda cmprttmentr wlth YhstaPrn N o e l  f i l k r  paper 

wick8 and the e b u t r o p h o n r i s  r p p a ~ t u r  war f r r tond to 

powor pack. Ebutropborasi8 war allowed to pmmd for an, 

uwf half how with a w r r e n t  flow of 3 W pt r l i d ~ r  F&nrUy 

the sl ider wen fixod i n  10 prr mnt glralrl rootla raid md 

8hirwd with 0,5 per mnt Wdoblrdr and deatalnod wlfh 5 

por ornt rmtia add. IM mttgonla f ra r tbnr  wrrm rum-. 

OAl pal: omt (IQITOH ma prrrprlnd i n  Burbib1 buffer 

(pH 0.6). rout m l  of quantity nr pourad on thr drrorOqpi8 



rlicier, andwar r l W  ta rot. A A w h  rttbo ornfin, of 

thg gel  sUda and uollr on rithor rid. o f  it rrr pmohdr 

The gel frow the mils war rruoird out. U w  -11 uas 

charged with th, antigen and the other with tlS ar oantml. 

Contaats mra d e  and the operation wro mrrled out far 

onr and half  bur with r ournnt flor of 3 au4/rlidae A 

drop of BronrqCh.no1 blue r r s  d d o ~  to tho ~ t l g e n l a  well 

as a mrrker. 

After elocstrophoreei8 t)n go1 from Uto trough war 8- 

out end chargod with nyporirmurr H~UID. DOubLa dif  iwion 

rms allowed to proceed ovomlght i n  r aloeed h a d  uhwrkt 

a t  room tmporature. Obremtfons wer, ouda for thr p n -  

mncw of arcs aftal 24 hours ant1 48 I~ours arwl the r13doo mpo 

stained by 0.5 p@r cent  AniQbl.cko 

Four lsf LUUtn of 1 per mt srgrmre i n  B u M t o l  

buffer (pH 8.6) war poured on the slide and 81-d to 8et. 

hrallrl well8 4 a i n  dimtor rgawd 6 m apart i n  tho gal 

mte cut. The antigen war oturqed i n  the wnllr tovlrrd8 th 

u r W o  sida a d  hmr iauw n d a u r p r a t d  wn of holwa 

ru &axgad toward# anode sW. Bloutrophonol8 -11 mrdod 

out for o n  bur wlth r eurmnt flow of 9 rr4/rlido. I'M 

n\sbr of pnelpl tr t lon Unor wra mtod b e d i a k l y  rfw 

th, W 8 L  



3.7.6 I r u i i ~ o t  haemagglutlnatlon b a t  

The indireot haemagglutinatlon t e a t  was done ar 

described by Boydon ( 1 9 s )  w i t h  rUght madtfi8aUen. 

Sheap blood was col1roto.i i n  o q w l  quantity of 

Al.ewr*s solution and pnwrlml a t  4'~.  Iho -118 m 

was he^ thrice with PBS (pH 7.2) a t  2,930 rpas for 3 minut... 

0.6 mi of the paeked Rg;r was taken i n  r t e a t  tubr w i t h  

10 m l  of PBS (pH 7.2) and LO m l  of f n s h l y  propared T r M o  

acld solution (I i 90,000) and tha mixtur-o was incubated a t  

37'~ for 15 d n u t e s  i n  water bath. The tamad -118 mrr, 

centrifuged a t  2,500 rpm for 7 minutas and ta the paeked 

tells, 20 m l  of PBS was added. Ten al of thr, mllr umn 

kept soparotely as m t m l .  To tho remaining pa&& nll8, 

10 ml of P85 (pH 6.4) and 0.5 m l  ef the antigen (100 mag 

protein) was mod and i n c u b e t d  a t  37'~ for 30 minut.. In 

th. water hth. htar  I t  was arntr1fug.d fez 3 rdnuti.8 a t  

2,WO rpm and the s q a n a b n t  war discarded. Tho p r & d  

c e l l s  coabd w i t h  Tannia aaid and r n t i g m  mrc, warhd 3 t h e m  

with P88 (7.2) containing 1 per ornt 1nrot iwt .d  MU. 

F i n a l  concwttratlon of J. per czrnt R8Co sup.r#ion wu 

mde w i t h  PBO mntainlng iruttlvat.d MRS. 



'hs hw- re-, tuSp@bt.d S O N  of honor 8 d  

M\S r n  deaarplemnted at !SOc for half  m bur b f o n  

me i n  Ule t-t. 

I. 0.25 m l  of PIB (pH 7.2) containing lnaat ivatd  Wm 
was added ta a l l  the  wells of per8p.s p l a t m e  

2. 0.25 ml of hyp.rionuw r e d r u r p o e t e d  m r a  of horua 

was added to thu lrt -11 and daubla cl&lutlons wrcr 

-do, coarmencing from I 8 2. 

S. 0.25 n l  of tamod antlgon oorW 14BC mnr added to all 

the wells. 

4 Suitable  controls of knnod rheep c a l l a  plua d l l w n t ,  

tamed rhoop c o l l r  .onri t l ted ul th  antigon plur d i l w n t ,  

tanned r m  -11s senritiwd with antlgon without 

d i l w n t  and pos i t ive  k o r m  sera p lus  d i l w n t  rrrrr, kept 

i n  @a& case. 

Tha plat.8 wsre rhaken gently and tho n s u l t r  uan 

roe0rd.d after l n c u h t t o n  overnlpht a% 4 * ~ ,  



A total of 24 horses uon oxrmimd on autopsy for tho 

proisonce o i  Habronoa3cl nodular i n  the rtanroh, out of whl& 

13 ilarsor revealed the prownor of &. lO(llllkY41 nodule@ 

rhowing por uent inoidenm, Ramlniyl 11 horror did 

not rowel any hbroware turnom, Tho age grow of hor)oa 

oxamlned ranged fm 2 to 15 pars.  Iha tlebronrmn i n f o d m  

was mostly $@en I n  thr, age group of 3 to 4 yoan, Tho 

pgroonbgo lncidenco war  mre i n  4 years aged homos, The 

nodule8 varied i n  thoir s i t s r  and the mwle>ar ranged frtw 1 

t c ~  7 per infecbd hone. 

Out of 13 pos i t i ve  arrre8, raven horse8 had nix& infee  

tlons, Out of the raven rnird infoation8 maanhd, two r h m d  

h m a n d m n  tWD~lroinfe6WWSth& 

ryrcac and OastrapN~u8 hots ad tho nuinlng W w  had 

infacrtlon, 



p 0 ~ ~ 8 u b  WWqUd @i@Uha  ( ~ i g .  4). r)wl obOSV8U0ll of 

stomrch uontenb nrralod tho p n u n r r  of  oggr W l n S n g  

l a m e  (Fig. S). 

Out o f  13 poritlve cares, 81% horw8 rhomd l o w  of 

appetite, idgh tor~peratm and oolicy rymptoar. Tha autupay 

of the above rlx horror tovealod, rupture, Of stofmeh &n o n  

horw a t  the Hshroma nodulo mgion and i n  flw horwl 

tunours of varying r i m s  mra fovwl i n  thr mrdir8 

a d  fundla part o f  the rtomach. iaarining #awn horrer did 

not exhihit any rlgna and colicy 8 ~mptamr but on rutopry 

roweled nodules in the rtaPa&. 

The nodule8 wro o f  different r i t e 8  and pmjouted into 

the l u w n  of the r tomch (Fig. A an l  2). T)w, tu~ourr varied 

fxwn r mrble r im t o  orickot hll rim, Tho minfour @im 

notl-d war 2 r 2.3 n 2.2 m and vaianr  war 12 r 10.8 r 9.0 4 

The nodule8 wre locakd h108tly i n  thr arbire a d  

fundlc glandular m i o n  o f  tho  rtomrch cbro to Uw margo, 

pllmtw. In one a r e  Mg nodule war aeon r t  tho pylatia (mS 

bf w b h .  In no mrc, thr nadukr wrr obwrwd l n  th, 

nahglmdulu m i o n  of rbrarrh. 



Thr twmura we* vary hrrci to eut end on operdng drowrd 

uorar in kndlor ml1.d u p m W s  i n  regular ewl t ler  ~ 4 t h  

grnytrh arlurtni dmhria. Tha mvltlor oolavrleatrd with 

t ha  l u e n  of the rtorauh rrwl opened an tho 8-t of ti* 

tuaur. The openings on the twum ranged fm 1 to  3 i n  

nunber. 

In fiva ma08 tM atouch rhowd tuaau:r with rbamsr 

fonartlon. The tunour8 posraurud r lot of p u  ud nrexmtia 

material, Umdnatton of tt8 pyogenio arter ia l  rrwelod 

tiw ptewnea of m- and 

iw!a& 

The abow obreruations a n  rhavr in t r b k  Ire 

Nstopethologiclll ahangar i n  tha prrrsLtio nodule8 

involving differant byan of tlm glanddar 8t~mcrh. 

the  onroola af ths qluddar 8brrrt. M ohmg.8 ef 

m t a  cat.nm;rl g a r t r i t i  cilwaoterleed by caqertian, 

rdld to  &@rat6 1nflltraUan of ooeinophtlr a d  mmwtwbur. 

Hyprxplortirr abnger i n  th gbndulrr +pltheUu rrrr st 

adld to modorat. mtum (Pig. 4r I, I). In rbdlti,on, &am 

vtou glandulu hypmplrrir lnf i l tnt lng th. l u l n r  pmprlr 

r r  - A f~ weti- dequurtlon sf tho opitlwbrl 



byrr ( ~ i g .  7) and linainr propsir rrr thicltemd with fibmu 

oannsotlve Ursm and inflametory m l l r  ohiafly aoalnol 

phils  and mnonuclearr {Fig. 8). 

4 9 . 1  Chaqer i n  the wtrauhrlr mmrr 

Muuoularlr muoora rttvaoled inf lanautary ofunOI8 

characterired by infiltratlon of oorinophils rnd degemrr- 

tiva changes of musale bundbr. 

4 . 3  Chager In the ru&lw#na 

The thanges in tho rubnruoro worm obar8obrtwd by 

maesive infiltration of  ~osinophilr, mnonwkrn, polyawphs, 

praUferatinq caplllarior and mLld to madarate flbPaur 

conneutlw tissw proliferation (Fig. 9, 10 Q 11). 'Ihr rut 

reation of the pasarito aurrouniod by mclrotia dabsir and 

inflatmatory c e l l s  ~ a a e  noticod ( r igr  12). fn aaotlonr 

area of wnn penetration s h o d  oollular dobrir surrounded 

h ~ a v y  tissue mrctlon (rig. 13). Futthor, soam m l l r  

sf& imgula lr i ty  in 8 h a p  with d t o t i a  f i g u n r  (Pig, 14). 

4.S.4 Changor in the tunicg ~ c u b r i r  ad turlor ~ r o 8 a  



4 .6 .  Protein er t ior t ion 

The protoin m t e n t  of tho whole worn 8rUn extraat 

of antigon war 1.4 dal. 

4.6.2 Agar g e l  dlf  f usion t e s t  

?he a g e  gel  d i f f u s i o n  tort wlr8 cor)dwbd -hying 

antlgon with hyporlmwn W M  rai80d i n  rabMt8 

which indicated three sharp p m d p i t a t l o n  line@ a t  ti* ton@ 

of coaleseeno (Fig. 13). Spoulfic p n a i p i t a t i o n  Unoa oouU 

be doteeted an early a8 18 b u n  of inaubrtlon whloh boama 

conspicuous i n  21 h o w r  Furthore tho agar gel dlffurlon 

t e s t  revealed elear l iner  of ident i ty  betman the antlgon 

and hypotimntna serum. Ibwevgr, the contra1 v r l h  did mt 

mwal any p r r c l ~ i t n t i o n  lines w i t h  tho antigen. 

Similar oiffurion tort war carried out with 60 wra of 

rurpe&ed horror w l t h  the knm antigen. None of tha wrr 

rrv~plea e h d  pxvulplUtion Unsr with lh antigen aven 

after 94 h o w  of obervatlan. 

The ehbtfDphoreUc s t d i e s  on tba -10 

worn ralinr, extta@t antigen mmabd thma antlgcmio capo- 

nontr, (Fig. 16). 



tamunaeledrophomtit stuiiea mro conduatad with 

the antigen and hyporlaraune ssna Tha antlgenicr frrutimw 

of & shawed e bbl of thxeo area of p r d p i t r  

tlon, out of PNch om arc was a t  thO polnt of origin mans 

to the h r e  of tho well which latar migrated tmarda c r W .  

TYK) arm migrrtd towards anoda (Fig. It)  . Tho control dU 

mt reveal any prec lp i ta t lan  ?ma. 

4.6.5 Countsr current imwrrnleetropharrsis 

Tho ea1:ntor current imun~~loctmphomtic r t u i y  w i t h  

mar-  antigen and h ~ o r l m ~ m  serum r a i d  i n  tabbit8 

rovealod sharp pmalpitatfon UMS in one hour* A total 

of t h r a e  proclpltetlon lines mn obrowsd among which tw, 

precipitation lines m n  ta,~srds anode wll  and one pmlpipl- 

tin line s t  t! o tsntre of tha two -118 (Flu, 18). 

A similar C C f l i P  war t o n d m  with 60 wrr of rurpeo"kb 

hotma employing antigan. Nono of tha w rr 

-plea rsmalsd poritivo pmcripltln Unor rftor one how 

of the tort. 

4,&6 Indirect hswagglutlmtlon tart 



A total of 60 sera fm ausp@uW honor wrn subjouted 

ta MA b a t ,  out of which nine sampler had m antibody tltn 

o f 1  t 2 t 0 1  t a r  

Orre homo wnrm showed r titrot of 1 8 2 whenrr i i w  

sampler had 1 I 4 and tirno had a tit- of  1 8 0. 

Tha rmaining 51 sera samples sl~anrad button fonrtlon 

i n  tho f i r s t  !wll i t s o l f  without qlving ony ti*, Tha 

contra1 rmrlls mwalod nogrtfw raaults In a11 tho above tssfr.  

Tho -erults of tiw imntnoiogical t e r t r  an rhom in 

Table 2 and 3, 









In the present atudy, 23 autbprled horsar urn o x m i d  

for ti.@ prrsencr, of parasitic d u b s  in the stomadhe Tho 

rlodules wore rroordad i n  13 h a m a ,  ~opresontinq the ind-  

denoe raw o f  54.16 per cent. Thg remaining 11 brwr did 

not reveal  any parasitic nodular, The psrmntage incldenm 

ham boon mtQd by many wrknra, ;which vsrlod from plam to 

place* 

In India, incidenoe of I;k infeution ha8 bon 

toportod by hi 11960) and QIur and W d y  (1418) ra  70 r d  

20 per cent mrpratlvrly. From other comtrir8, CInrrd 

(1937), Derrlea and Janron (1943). W d a U  (15W). Morin~ 

?s;l& (1980), Lyons a (1 W )  and Shrnaul  Irlm (1W) 

reported 90,00, 97.70, 4.00, 2.2.90, MeOO a d  28,37 per 

cent incidenue nep@aUvely. Harrvrr, hndey & (1961) 

frola Nbroacb and Bawr (1986) fma !Jorthorn Gonnsny roportd 

mmat\asnco ai the li, infection in hamar. 

The incidence of prorant study ivar within tha range of 

incidence mportad by various workerr. 

ffte ago of tho horses auminsd nrr ird frm trro to 19 

years. The irdettlon r a k  m a  f o w l  ta b wro in  thne fa 

oight years a g d  horse8 witb incid.nw of Lnf(r8tbn 

in tho rge gray, of four yeam Tbn findlnga ma in agm- 

M n t  dth Lpm Lf; & (~W).  



Thr n-r of nodules o h m o d  vrriad fmm anc, to 

umn per harm, whrnrr, Lyem & j3r (1983) notlmd om 

to 12 nodular i n  erah infa&d horror 

Out of 13 positive horses, mixed infaction with l;k 

was noticed in oeven a ~ s o o .  Out of these raven, 

Go ilorses had infection with Gartmphilus bats end other brr, 

homes with Simihr type of mired infeo,  

t ion was reported by Alcaino & a. (1980) and &orus & 
(lWl)* 

The to ta l  nuabor of worasr oollecrtod iron 

each horse sawed from 60 to 4%. This type of variation 

in nmber of wows par horw was also reported by S t i r k l o  

(19n), Lyom pl. (1983) uwl Shrnaul Irhm (1P89) l 

Tho probable reasons far suoh a variation In tha 

incidence rate, in tho  mrml>s~ of  tunraura and i n  tho tab1 

nmkrr of worms por horse might be dw to diffrront allmatla 

conditions, managemait o f  the anlnalr a d  Uertrrwnt of  

manun as opined by Gorahkov (1938) 

I n  s i x  of  the 13 posi t im a r o 8  o u d n d ,  thr allniml 

signs exhibbwd by tin horse8 irnrludd M r  of uppati*, 

high Wqorrktr ~ n d  wUuy ryapta# whluh on r-y rrverlrd 

nodules i n  the glandular stwredr. Swh a mUq pain and 

oOwr aigm dw to ljrbroneas noduler mra d e r d b d  bf Sost t  



(I=) bnhkw (1946) and Ham (APlb). W v y  w n  Qf 

Habrowor uorm mlght be the mure for d l g r r t l ~  dl@*- 

benm mbulting in c ~ U c .  

tn one caoo tilora was z q t u r a  of tho s t u n ~ c t ~  WIQ 

r i t e  of klabronom noduls ~ o s u l t i r ~  In potitonlt ls and dosth 

of tho Imrse wldch mi<jht bn dLm to abstnrctlsn by the large 

tumour a t   ti^ pylioria ond. TIds was in amrrlonoe to the 

o k r v d t i o n  o: ;Msra (1981). iklt of tiu 13 poritiur earor, 

tta rsmaining wwn llorsea did  not oxtl ibi t  any aUniuat 

signs oventhougl~ they had nodubs i n  t h o  rtmaah which I8 

in agmownt b v i t h  the suggoatlons mdo by Jubb aK1 Konnedyr 

(1983) 

Tha varlatim i n  the lriwa oi the noduler from r mrblr) 

to cricket ball  ate enmuntoncl in the present i m r U g a -  

t ion was In mnuurranm wlth W y  Lf, a. (IQIb), LWhrkrirhnr 

Reddy pf, plr (1w&.79) and Uah (1994). Mort of the nodukr 

enoovrfe~od *re i n  tb uarcliae a d  furwlia fegion O r m p t  

one which was seen a t  tho pylorla zagion. Similar findings 

rrrm -ported by Soulsbf (1963) and N t ~ b r l e  and Cohr8 (1967). 

Howover, ;$!organ end ilwfdns (1933) ;urd Anrold ( 1 ~ )  mporbd 

the invdlvlnont of the nolslglandubr portion of thr rtamaa)r 

dth tbbrommo nodule wlzich i 8  o a n t r u y  to our f i d n g s .  

Ihe twmw mre mrsih, herd to crut and ar opgnlng 

m a l e d  mror bndbd up r im a ~ a b d  d o k i 8  i n  

dlffammt multles. Ilw rrviffer mwmimtod wlth thr 1- 



of th. otoma&r by om or mom openings on tho r u t  of 

the tunour, 'Iheoe obsanratlonr are i n  rccordmaa with 

those of ThocPer (1931), Lapage (1956) and YIrrorm 

(1=) * 

In tho prosent investigation f ive turnours ah&d pyemla 

infection which on sxaminotlon indicated 

and -m infeation. Howsver, 

12lbcruz ~ f ,  a. (1973) besidos ~troptococci noted other a l e r o b ,  

The histopathobgical changes of the nodule8 i n  the 

glandular mucosr wen of chronic inflamnatory n a t w  wldoh 

si-d desquamrtlon of epithelial layer i n  r fsn rections. 

Cangtlstlon, oodeara, hyporphrtia chngea of the glandular 

epithelium with  r-fld to moderate lnf i l trat lon of  ao8inopN& 

and mononuclear cells war noticed whloh ruggsrtr, r long 

standing catarrhal g a r t t i t l ~ r  Ikwover, Soul8by (1969) and 

Reddy fi (LW6) reported degenerrtivr and merot18 

changes i n  the glandular muoaar of the atomah with rtfophy 

of the glandular tlrsw width could not & notiosd i n  th+ 

present study. 

The lamina propria war thicknsd with f ibrau oonnootir, 

t lssu,  and 1nfl.rrmutnry eel&* Hmrph8tio dung.8 of tho 

glaniular epithellm of rdenoastow mtum Lrdilttrting ttw 

W n a  propria wrr obsenrd, wNah 18 in mnfirrity w$th that 

of %tit ad Gormdn (19671, who n o t l a d  rdonoa~ llko uhmnia 

inflawnation and hsterotrapis glurduh~ prolifrrrtion i n  Uw 



Mlcrcularis mumre showed lnflanwaatory ohurges wlth 

lnf i l t r a t i o n  of basinophilr and degenorr tive ehrnger of 

musole bundlttsr Those changes umra oonsldrnd rr 8 prom88 

of extension of i n f l o m t a r y  drmga froar suhmwora, S w h  

histopathologlcol cbngos involving mumaularlr arcorr  wan 

not described by e a r l i e r  workera although b d d y  a a. 
(1976) d e a c r i k d  oedema i n  the rnuruulrrla m-r maul t ing  

i n  separation of m w s a  and rubauoonr~ On thr contrary, 

Nieberle and Cohrr (1967) did not notfm m y  -0 i n  thr 

m m u s  mmbrane as w e l l  as ausa r l r r i r  muca8a i n  tha n g i ~ n  

of the nodule, 

The changes i n  tho suhorucosa wrr, of ahrodo  inf&mw 

tory nature with inf 1 l t r r t i o n  of eosinophlls, mnonualerm, 

polymorpha, angiobla8tr and fibrow oonrwotlw tlsrur, proll- 

feration,  The cut soetion of the parasl* was surmundod by 

necrotlc tissue and inflamaretory ~ l l ~ r  Similar crhmgar 

worn a l s o  reported by Redcly If, A. (1976). Rlldhrkrirhna M y  

g& A. ((197W9) and Jubb and i(rmrdy (1983) Hamnr, I n  

the prorent study ce l l8  at& irra$ulrri ty In  ahape wlth 

mltatfe figurer 8irPulating anrplrs i r  wl 1oh i r  a 6hara8trrintir 

of fibmnrroonu and much finding# mr, not  npom by thr 

e a r l i e r  workem* 

fhe W c r  ~ c u l a r l s  shamd ckgemntiva &ango#, 

infiltration of inflomnotoly mll8 and oanrwetlw, t i r a w  



pfoUferrtion uhllo Un W a r  nmsr rhmd mild i n f i l t r r  

tion of eoainophlls. Tho i n v o l w r n t  o f  thou l a p -  

might be due to th ertenalan of inflera~rartory c$ungea from 

rubouoMa, Similar findings wro d e a u i b d  by W y  jtS& 

(1976) who a h  m t l W  dopnerative 8tiang.r end hwooytlr 

infi l tcation i n  W c a  muruularfs. 

The prraritlo noduloa mwod by El, nrr 
dorcuribod as adonwrtour tumornu growth ( ~ r m u a u n  a d  

k m l ,  1933). trlaoumur growth (Arnold, 1939) ard grrrrulol 

mtow growth ( W d y  lJr r 1976). 

Tho overall i4atbprthOloQi~~l p i a t u m  of th) pmmnt 

8tuby rrvarled that tho : w u r  oonatltutor ini&matoxy mlta 

prwhmlnmntly emirbophila , mononualran and fltmw wmao- 

ti* tisruo lndlmtlng r mired granulavtour inflnrautlon, 

whish is  i n  eonfimdty to thrt of  M d y  && J, (1976). 

Agar g e l  dlffurlon r tudlrr by q f b y f n g  d l u W  hypo* 

b \ n e  80- quint aaline extrad antigen of & 
m r h d  thme p n o i p i t l n  Urn8 a# early ra 18 houri, 

lndimting thme antigenie f?autbme 6ut m m  of $ba oom 

ampler (bblleetmi fm ru~~c)(rtOd W s o a  did r w r r l  th, pre- 

d p i t i n  U m r ,  rhidr night b duo to low 1-1 of p8aoLpi- 

h a n g  antlbadier i n  thr, 8wpOlOd #err of ho1~1~a. M m  

(1W) ud drur ud Ika (1412) @qw@rsd 8Amllm opinion in 

o f  atbr prtrr i t lr  Infeatbne 



~ l o d r o p h o n r l a  wlth antigen againat 

the hyparia&me rerun ra ised i n  rabbi t  rhomd thmo pnul-  

pitetlon arm. Thwe obaorvationr ind lmted  t h a t  the 

antigen had both negatively and pas i t ive ly  chargod protein 

moloeu&a aa ths raigsation of the cduqad p r r t i o l a r  m a  

-8 aathode and anoh*  Inmuroeleatmphontla toalmiqu, 

was utllired by aow 1 a 1  other worken ( Bigwt Jb , 19628 

Geyor, l%7 a d  Choi and Leo, 1WO) i n  n r p o o t  of othmr 

p a r a s i * ~  and noticred di f fe ren t  p n a i p i t i n  arm. 

Counter current f o r  tho rapid 

wrodlagnosis was tried with hy~nrimuw # e m  w N &  ind imted  

three p n d p i t a t i o n  liner i n  o n  hour. Pathrk & (1980) 

mn-d s imilar  t r W q w r  f o r  thr  ear ly  dater t ion of 

infe&ion i n  pig8 by u t i l i z ing  

Barbit61 buf for (pH 8.6). SO r h o  i n  the prssent rtudy 

BarMtol buffor a t  pH 8.6 S- optimal adgratfon rrtiar 

Futther, tbon finding8 eorroksrate with the o ~ r v a t l o n r  of 

urn* pt Jr (19er) W h O  sep0Md that the wr~lt it l ty o f  

immnopcrcipitation teaation i n  gel  war influen& not only 

by the mion of antigen end antibody i n  opt- pmpoflon 

to pmwh a v i s i b h  reaction but alw by tho del iaa to  belam 

ai t w ~  opporing fo errs driving the reaetanfr ta u\ito i n  tho 

gel, In the p n u n t  lmrstigatlbn now of tha wrr rapkr  
fm the susported h o r M ~  a m d  my v i r i b l e  pnc ip l t ln  llnor 

indimting la lrrnl of anttbadioa, 



Indireat h a e m g g l u t i ~ t i o n  tart 1ndiaat.d a ti- of 

1 8 128 ulth hypoFiaraure w n r  ra i sed  i n  rabbit. Howrnr, 

aruspocbd sera  sampler r h o d  tho range of ti- f r a a  1 t 2 

to 1 t 8 whlel.. i n d i m t o d  t h e  wry law leva1 of antibody i n  

tho surpeated tarso sera,  Tho MA t o r t  has boon ulrL#d t o  

be superior ovr r  o thor  t o r t s  by d i f f r n n t  uorkar8 (Sood If, 

pl. 8 1972; and Mna~th Kulkarnl & a,, 197!5) i n  other 

parasi t ic  infeat lons,  Further, it war notiead that tho W r r  

smpler sl oured lower lovo l r  of antibody rro~pand to hype- 

imavre re- (Sadun, 1949). 

Paudty  of informrtlon on variow ilamurologlual to&- 

nlqws u t i l i z e d  for  t h e  doteation of g a r t r l e  hmbmnomiaslr 

necesslnted oomparlran of r e s u l t s  with other p a n r i t l o  

infections, Fihborate rtudies on humoral and m l l  m0dirt.d 

inmum responser need to ba explored to thm mom l i g h t  on 

ti- i m n o d i r g n o s l r  of t h l ~  infe&ion i n  h o n e r ,  80 that 

earlier dwmothmrapeutlc moarmrr muld k rdop.tAd. 



Examination o f  24 horsoe on autopry ru~loalod the 

presence of rwdulos i n  13 hcKIlos, 

sentlng %,I6 per cent incidenoo. The remaining 11 hareas 

did not slww the presence of any trrmourr. Tho infecztlon 

was mostly notlood i n  tho age group of throe to eight  para 

old horses. 

Thore woro neverel ovaginrted large and emall g r a n u b  

matow growths on the muclosrl ourfrw of tha stomacrh wtfh 

varied number of h m w o m 8  (60 - lo=), The rim 

of the nodules varied f r o m  2 x 2.5 x 2.2 am ta 12 x 10.3 x 

9.6 an, The number of nodubs ranged from one to r.wn pet 

horse, ;.Uxed f nf~ctLon of fj,L rprrruo. 

and Gaatrophilur botb along with war n o t i d  i n  

OCUM3 i3OtWa. 

Symptorn~ of colicg paln and othor d l g ~ r t i v a  disturbsrrea 

wore n o t i d  i n  horses, w N c h  on autopsy maid 

megastma trraoura i n  th starareh. HmmVOr, a few h o r u r  

aW\Cugh had t u ~ o u n  in tho 8taPaoh did not manliest my 

chrrratrrirfio rylnptalur Thm tuourr wrxw mostly 1 0 l a t A  

i n  the furdia a8 -11 a s  o r r d l a ~  m i o n  of  th. r t 4 u W .  Zn 

o n  mcl. nptun of the storno& war notiard, uhieh W r blg 

a t  thQ py&rAa w o n .  In five arser tuouro r h d  



fhs t.~istopatho&glcal &anger i n  tho m W 8 a  ai afomsedr 

8-d crongostion, oedmr, C J L L ~  to rdarate lnfittrrtian of 

eorinophlls and m ~ # ~ w b a ~ w l t h  IWS~&II(I of the 9 1 d w  

kU epithollua, Ihsqwloatlon of  the oplthollal layer ma 

notiwd i n  a few seatlonsr tha W n r  prapria m a  fhiakermd 

ulth fibrota oofmeutlm U a a ~  rrwl inflamblrtoq oel la  

chiof ly easinaphl~sb Wusoulrria 1auao8a a) m d  dogemntlva 

changes of nusale W l o a  ud inf i l trat ion of aorimph$lir. 

Tha ruhmuaoaa 8-d lrrrisu dungear T h o n  ms flbmur 

aanrwotivr tisew prollfarrtion with lnf i l trrt ion of eorlno- 

phllr, mononuobrn, polymorphr ad proliferating aapll&r&ar. 

the @ut re@tlon of  the parsriw uaa aurrouwld by n o r r o t i o  

debrla a d  iaflrurmstory mllr, A fm oella 8- i r n g w  

laxi ty  in ahape with mltotie f iguna riolulatlng maplaair 

whl* is a characterfrtia of fibtosetcoau. 'Fdm t t W U ~ l u i 8  

shoned dogenorrtlve ahanger of m a d o  b m d h  Wlth i n f h m -  

tory oellr w h l b  tunlaa mrora a b d  eorinophilia infiltrr(.l 

tion. 

Tho lauuralagicrl atudier dth whok won 

)rtin errtrrcrt antlgan rgainrt hyprsia~uw mhl. d a d  in 

nWt revorled thne anfiOnri8 fnrtiono i n  tho 8grt gal 

diffurim ud mmtor cnrrrmnt ~ k r r t r o p ) r o r c , a i r  tertr. 



M nono of tho b0 u t a  rmplecl iron, rwpeetd harue 

r y  vl8f  bh maution i n  ttwm Wrtr. fsannocrkatmphorrrir, 

dth W 8ntig.n and hypmimmm SON shaumd thmo p n a -  

p i t ln  arm. Curttar, lt war notlaad that tho 

urtigen had both nogativoly and positively W o d  pafbiolA8 

88 s t m  ltr aigtrt lon.  Xndireet hreaagglutimtlon tost 
rhowed the ti- of 1 r 128 with ltyporimmum HM talmd i n  

rrMdt. Out of 60 ruspr<rtad wrcr of hor@er, om ehowod a 

ti- o f  1 t 2, five had A 1 4 and t w o  had the tl- of 1 t 8. 

The remaining W. sera samplee did not rcsvaal anp maatlorh 



Fig. 2 r Nodular in tba glad&? mam8r .i 
stuAa& Uboe fo tho ~ l i c a t u r  





F l g . 4  8 P o a ~ r i o t  e d  of ma& H, m-ng ?ttiF='X U O  Ghuaataristia w q u e A  opt- 





F i g o h  a Section ef the tunour i n  the stomach of 
hormo aharing hype &r ia  doma and 
~ n f l l t n t i o n  of .aSnophlh H L E X la 





fi9.7 1 Soation of the nodub in tho etorrmaeh rhm 
beto mami without epith9Ual lirrlng 
H & E  X100 





Fig& 8 Sectionof t r m a u r s  ngmazkodtnfiltm 
af mortnapNl.8 and p F ont af angioblartr : 
fho aubu6oslr H 8 6  f 100 





Fig. 11 I Wotian of tho nodule stwdng rrrkrd inill= 
*tion of oosinophilr and manonucloan 
reparatad by fibmur hemis H a P X ;KK) 

Pi9.U 8 Soatiar of ttn trmour shaclng th. out aeotLor 
of tho ruit. 8urnwd.d by rwslrotla debsir 
ud ~ n i L t a q  r~ H a I x LOO 





Ptg. 13 : Section shmbg m a  of m a  ponatmtbn wl 
momticr debas and eollubr nration 
H L a x roo 









P i g 4  I Combr  -at L.Pwnrwlortrophmat8 ahodr 
un -a with 

antig+n(A rgrirut hyporlruw rr - "F w 
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