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INTRODUCTION

Rearing of chicken to supplement the family income

1s widely practised by mseny house holds in the vilinges
|-

and small towns nwll over the State of Heralae The nusher
af birds held by average Iazmers are fewy but noevartheless,

on an sggrepantey substantisl gquantity of egsgs are-avniiabla
in the State evan for export to othey paris of India,
Almost all the formers vear birds under beckyard 5yste@.
7he birde heve therefore smple epportunitiaes to %aaamai
infected with parasites having indirect 1life cycleas, léko
spdrarid worms, the incidence of which 4s proved to ba;nigh
iﬁ’ﬁerala.

Por tha veangon that parasitic disseses are nﬂitha;
spectacnler in their effent osn theiwr bost, nor do thoy:caaﬁt
Bigh woritalityy o pouliry growver pay i be gware of t&nir
presences  Frequently the majoy symptom asscoicted uiﬁg
paragitiss is that of general unthyiftness, owing to ﬁiﬁw

and protracted courss vhich gZoos undetected aore ofton and

an everage farmer fails teo notice the 41) ocifects at tﬁw
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}arly astage itself, For o sucscaessful pouldry foyolng it
is thersfore lwperntive that & praper sgaessaent of éﬂﬁmﬂ;
eaused by pavasitos is uﬁdesét@e&i sg thwet timely 9?%?63*
tive messurss could be takens The elinetic conditions and
the setural founs of dntersediate hostse nre“uamgeniai in
the Stnte of Herala for @ gerpegtmnl'ﬁﬂeiﬁaueavsz upérurﬁd
nepatodess

While considersble informmtion ia aveilable nb
most coismon nemntodes like ﬁggﬁgiggg,gﬁléiajﬁgﬁgsaggg
gelifnse, theve ig paucity of information on the Spirurid
group of purasites, DPravioun studies conducted 4u the
Stute has aliown that five spociss of Spiruerid parsslies

DTS COEEOL, widch ares ITetruperce badads seunvie spirxoiic.

n_h

Avuarie bhamaloss, Gengyioneme iozluvieols ond Gxyspirurae
papasnde The first fwo parasitos ‘ahabit the provantriculuu,
thie thixg, the gizzard, the fourth,; the wall of the cyxop

and the fifth, the confunctival sac, Though sporacdic reporis
on fhe 5ymptsms.aad hiistopatiiciozicel lesions coused by some
of these spirurid purasites ip saofural coses of dnlections

have beon reposiedy sccurate asesssiont of their pathogenic: i
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has not been dons, which vas weinly due to the incomplaete
kEnpwiedge on thelr Mfe cycles nil varge of interusediate
hostse Uork somnducted in the State Los eluecidoted the
iife cycles of these parasites, whioh ensbies one to undere
taks satudies on their pathogenicity through contvollad
experinentds Thus the pathegenicity of Aguaria spiroits
sud Jetpaceres mohtedat ﬁss Leen detarnined accurately.

It 4w only through such studles the relative fuportance

of tho perusite te the poultry fndustry of tha State oould

be properly uaderatood,



DBIECTIVE AND GUOPE OF PHEESENT S4uTY

The objective of the present atudy wis, thersfore
t» assese the petiiogeniclity of the gliserdevorw of chicien,

namely Acusrie bawulows, under coutrolled conditions

The present investigation was carried out in twe
bresds of chicken with Aguowie hagnlosa infection. ‘e
tresds ohoson wevd, the ¥hite Lesborn {as sgg strein) and
the ¥hite ?lyméutn Lock {@& beofler strsin)s The Hhite
Laghorn chicken wern infected st two levels {ild and hoavy
infoctions) and the vhite Plymouth ook verse 1a£§eted at
one Level {heavy duvfection) of Acuopia hegmlows.

“he parumeteres obssrved were; Llood chninges, gross
and microscopic lesiona, effect on walght gain, age st fivet

ezgy ofizct un ogg productiony end fesd efficiency.
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BEVIER OF LITURATUREG

Geguprence of Aecusris hamulowa wes rezorded for

the fivot tise in India by Srivastava {1939) in soft
moduies in the musculeturs of the giszard of a fowl reteis
ved frou Nelhis end later he recovered the worns from two
other fowlis siationed ot Mukteswar. chutterji (1939)
racorded its ccocurrence in Indie and Burwe in nine fowls
out of fifty oxamined st Ranjoca end Suburbs {Tamwve,
legmendiney Lormyut, Inseinle. sSubsoquently, the ccourcance
of this parssite was roported by Dhelerac and Bao (1943}
in Utter Pradash) MHadeliar and Azm'x.'_ {1049} froem Madrms)
pizdt {1952) from Dombayp Sunderom gt ale (3962} from
hesala Statep Dikiredat {1536&5 fron Assams Shestri gt al.
{197%) in Marashweds region of Mohapastra: Statey and
‘Bati and Xalve {1975%) from Punjab 3iates, Sundarem {107%1)
1iad slucidated io detoil the lifs oycle of jguardw heculosa.
Giviag the sorphology of the parssite both, within the
grasshoppers {intermediate lowets} and in fowls.

According €6 Levine (156G9), A.bapuless oocurs in the

glazards of fouls, turkeys 204 phesantss Drave {(19492] has
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given the description of the poarasite fyom the proventiie
culus of Caliuys galius dowesticus in Chinpas, Seuarde
ggnulosn hos also been repovrted from the Chiness ringenecked
phessuty Fhasianus selohiinis
1958} e

lorgustus (Schwart snd Schwart,

Alicata (1930} pms given the Life history and mode
‘0f tressmlesion of the parasito to chickens, ib Hawai,
Keehnert {1955) recorded o severe out Lreak &n a fiock in
sowa 00 Vhite Leghorns which lod to many Jdeatha in 1049, in
fussiae Hamnek (1946G) bex found the prasence of A.haculows
i the gigmard of Vhite lechorn layvers in a poultry house
of the Alebang Stoek Farm of the Juvsau of Animal Industey,
suntiolape ; ot" Zbilippines. fodasi {39569) reported iLts
pressuce 4n pative and im}tmdz.;cad fowle in Shanse

Kot and Pande {1963) and Soulsty (1965) hove obeorved

sigatficant pathologic¢al changoes in the gizzard due to
Cinfection with f.haculosa,

The pathsgeule effects of A.ammlosz have alss been
studied Ly othser workers such as, Conkidn {1932} coppink

{1938} srivestave (1930)7 Wehr and Chriostensen {1942)g



wghp’{iﬁﬁﬂ)g casorosn (19501 MHorgan and Tawkins {1933)s

BocnwsGazdiner {} 956‘} s veo (19643 Soulsby (1968)3 Levine {1 oGy s

and Alicate {(10566), Mason gt al. {1973) Las recorded the
death of & cagedefinch due to Hguaris Surj sbink in Hewzelamvl,
The pothogenic effecte of girwnrd-worms of other
birds were veported by different cuthvrs. Thus, ifllrioh
(1532}, Czaplinki ef ale {1050}, Soulely §1905) e and Tndsis
{1969} ntuﬁiéd the pethogenic effect of Jwidestouus
anneris in goesss, lMeo Heilil {9970) roported the patholos
gical cinnges due to Amidostoory angexis i wild swans and
golden eye ducke. Certain dﬁ;ag.w af pathogenicity ef
Apddostopun Skxjabini of ducks have been studied by Tubey
and Fando {_1?5‘.} and Chandrasekbaran {(1967). mmmﬁme&f}mzf;

{1977} sssessed thé pothogenloity of Apfdontomun Skyjabiol

and Lpomidostomim ur wi-natga' undey controlled ecxzzerimental
conditione in ducizse Reossvesy (1977) has elucidntad the
detaled pathologicel studies on the spivurid vorne of

pouktxyy newely Tetronorss mo mgam; el Acuaxia snivalig

under esotrolled corkiitions in Yowlme
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Huoog {1964) has studies the haenogranm §£ turkey
poulta oxperianntalli infectad uttﬁ ﬁgygaggs trachiene
Kaushik snd Sen (1978) have studied the leucocytic rese
ponge in chicks exparimentally 1n£ect§d‘w1th>ﬁncnrid£a
gaild. The present investigation appears ta:ba the first
attopt to dottmina the pathaga’niéity of Acuaris m

under contxolled conditionn,
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MATERIALS AND METHODS

COLLECTION OF WORKS
Vorms for the present study were eollscted fyom
infectad gizmrdzs of exotic and desi fouls, aiuughtaraa.
for table purposes at the local hotels.

COLLECTION, MAINTANANCE, ALD ARTIPICIAL IGFECTION
OF INTERMEDIATE HOSTS

Grasshoppors of the spocies Hpathosterrum

prasiniferum, Oxve aividule aund Dmeisia mponiez caught

tmnﬁl the paddy fielda aad fodder plots of the Herala
Agricul sureld Un;!.ve:‘aii;y, Manouthy Forwm, were usced as
intermediate hosts for j.hemulsca.

For meintensnce shd &nfcéti@n ol intermediste hosts,

the technique deseribed by sunderem ( 1977) wes adoptade

COLLECTION OF IHPECTIVE LARVAL
The enayned' third ﬁ-t.ﬁg@ infactive larvng of
Lebugulosa were harvestod 2Zrom grasshoppers on the 27¢h
day after infeotions. The larvae were counted end irange
ferved to freeh physiclogicail ssline soliution. The QApOTie

montcl birds vwere infected with the larvae, vithin 2 heure
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after diséection of the intermediate hogtse
INFECTING THE FINAL HOST
Counted numbers of infective larvae were adminise
tered directiy into the crop of the chicks using a pasteur
bipette. »
PATHOLOGICAL STUDIES
To stﬁdy the pathogenic effects of the parasite on
the host, observations on haematology (total erythrocytes,
total leucocytes, haemoglobin, pac#ed cgll volume, maap
corpuscular volunme, méan corpusculsr haemoglobin, mean
corpuscular haemoglobin concentration and differential
count), weight gain, age at first egg, intensity of laying
feeé effieiency and'hiatOPathology vere made;
For haematolog;cal studieay blood samples were collec-
ted from the wing vein, using di-sodium salt of EDTA
(Oe3 = Ok gm per ml, of blood) as the anticoagulent. The
blood samples were collected om the 14th, 29th, 36th, 43rd
50th, 60th and 70th day post infection, which corresponded

to the different stages in the life cycle of the parasites
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Total erythrooybes and fotal Jeucocytes wers wade
by direct peithnd using WNambisr's fluld (Esambiar,ifJé'!I‘),
os the diluant, Dupiicate em‘:._nu were meade and the .
sverage was takehs
The hsumoglobin percentage in the present stud[y
was astimated by Cyammethosoglobin Method (Vintrobe,
1961) using Proa Spsctrophotometer, with Drabkin's solue
sion {Sodium Gicarbonate 1 Zmy Potassium ferricvanide
0mge Potnssium cyvanids 50 mg, Natilled water unte
1000 ml.) &3 rengent. Standard curve {Chari-1} was plow
tted with pormal blood from haslthy adult chicken using
& divect resding Exoe Elecironic fHaswo Photomatex. fputine
analyeis for hmemoplobin was carried out using the Trma
Spectrophotonetor. -
Pooked ceil volume vas detarcined by centxifuging
the ssmnle 4in Wintroba's tubes for % winutes at 3OO0
revolutions pey slnutes
Msan corpuscueler volumd, penn covpudcular hoetow

giobin, wmean corpusculor huwsmoglobin concentration wers
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caleulated from the valuss obtained aboves

For differoutial count, duplicate smeams from ceoh
sampie ware stained by wdified copper peroxide mothod
of Sateo and Sekiya (Wembiar, 1961) and by wvignt~zexaﬁmau
{(Celalmy 1971)s One hundred cells were counted £rowm écch
sIAT andhthm evordze of two 2uch caumtalwa& coleulated,

The welght of the birds was recorded et weakly
intervals snftor infection o note the wesekly weishs cuine

feaad efficiency wan emleulnted by noting the amount
of feed required in Rilogwoammos to. obialn 2 domen of ogus.

the femmle birds wers kept under observation for
deterzdning the age at Pirst ogg ood fotenslty of laying.
wméa rcgardins-&he latior vars collecteld only Zor a p#fiaa
of 30 dayse

431 tho valuee obteinad were sim¢isticaliy sualysed
by twa Wy clgaai?ioatiﬁﬁ with wliiple a3l equnl nunber
of obaarvations per cells

i study the gross and higtopathologiesn) ochonces
produced Ly the vnrigus developmertal stages of the parce

site, L the host, tha infected birda ware autopsicd om the
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20, Gthy 10th, 14%h, 18th, 22nd, R0th, 26th, 4Jrd, SOth,
6@£h'énﬁ TOth ﬂay‘past'iafection. 10 per cént formmiin
solation was used 8s 8 i;x&tiﬁa. Tissus were émbadaﬂiin
paraffin and 5 to 7 m scctions wers cut. The sections

wvore stoinad by Lillie z«myem'é Ma@tuﬁm atatn.
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PLAN OF DXPCRIMENT

‘?dth@ﬁenxéity:uis aétermiﬁs& in‘%htte Leghorn and
i te ?lymaath ook ﬁreeds'of éhiék-n.withlh.aagmgolg._

Toxr haematologlienl stuﬁiag 12 ¥hits Leghorn eh1¢k§
(9 malos and 3 :gﬁaies) and & whthe.?l&mguth Rock chioks
{ull mele}, procured from University Poulixy Varm, Mannuthy,
ware wing banded at R vesks of age amxi wers sepexatad into
3 equal groups 0f 4 bLivrde each {3 waléer and 1 female) in
cage of Uhite chharﬁ chicize and X groups of 3 birds ¢ach
inp case of White Plymouth lock by random selection.

in cose of wvhite Leghorn éhicke, the first and sdcond
grou-p, wers infected wvith 100 and 400 larvae respectively
at the age of 4 vesksy aand the shind group wase kopt as
uninfocted nesative controise And in the caaé'of vhite
Plyuonth Deck chicksy the first group was infected with
400 1&rva§ st the age of 3 wecks and the secomd group was
Kept a3 uaiﬁf@etad pegative sontadlae

Fox histopathological siudies 12 Uhite Leghoxn mele
chicks procured from the Univevsity Poultry Formy ﬁanﬁutny,
vora wing banded at the age of two weeks and were ifnfented

with 200 ilarvae at the age of 4 weekse
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RESULTS



PATHOGERICITY OF ACUARIA PAMULOSA TO NHIT,E LLGsIO NN
HALMATOLOGICAL OBSERVATIONS

To study the haematological changes, blood samples
were collescted on the 14th {carreaponding to the thirad
stage), 20th, 36th and hira (corresponding to the
fourth stage), 50th and 60th (young adult stage) and
TOth day (corresponding to the maturas adult) pest infee
etion,

The changes observed were as follows,.

TOTAL ERYTHROCYTES

The average srythroeyte counts ef the antire expe-
rimental groups was significantly lower than the negative
controls (P < 0,01),

The observed average decrease of the erythrocyts
count, in respect of Group I and Group IL wos 14,024
and 10.85% (not significant), respsctively,

liowever; on further analysis the Group I (avercge
number of worms established 47.50) showed a dacraase of

184045t (P < 0s05)8 29.20% (P < 0.01)3 18.39% (not significant)
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L3rd day (late fourih stage), which was contiuned till
the 7G£h day (slmost wature stage). Whereas the Group iI
{averogs number qf worias antnbliaycd‘ﬁﬁnas) also showed
A &light reduction in the heewdglobin level on the JOth
day (midefourth stege), wilch however, 'lbagam to rise
groduslly from the %4324 dsy (late fourth stgge} and
reached the mormal level by the 60th day (nearing
eturity) ss compared to the negative controls,.

Tie dato aye pregsented in the toble 2 and are

graphically represantad in the chart e

PACKED CBLL YOLIME

The averags péekad coll voluma o0f the entire experie
mental groupslﬂhowod na‘signitinant diffevence from that
of the n&g&tive controlae

Howavery the Group I (everage number of worma estas
blished h?.ﬁo} showed a alight rise starting from the
29th dey (.mrlyztburth gtage) which was continued upﬁo
the 43rd day (late fourth stage) post infection, Therce

sfter, Lfrom the 50th day (young sdult stage) it storted
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deelining,lqhich trapd conkizusd upto the ToOth day
{olmost mature stoge). Vhoress tho Sroup [I (average
aumbeor of wornms egtablished 30.25) shiowed no natabld
éifrarauae as% compored to the uegative eonirolse
The data are prewented An the table 3 and are

graphicaliy rapresosted in the chart 4e
MEAN COIPUSCULAR VOLUME

the average meen coXpusculayr volumes of the ontirs

experineuntal groups was signifiecantly higher than the
nogative controle {P< (01},

~ Tho incroase in respect of the Group I {overase
number of worms csinblisbhod 47,50) was 15.645 {not
aignificant}, - Nowevar, on a further analysis, the
Group I showed on inerense of 17510 {P 0405)5 404467
{PcGo01) and 264637 {9< 0501} on the 1Hth {late third
gtage) 20th (esrly fouvth stoge) and on 43rd day {(lote
fourth stage) respactivelys ut from the Lird day
ouwards it started declining snd showed a slight fall

on the O0th dey {(nsaring maturation) and & slight rise
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on the TOth day as coupared $o the negative oontrols,
Tho increaee in yespect of the Group II (average

nunber of worne sstablished 25.25) was 23.11% (P < 0,01)
anad 1991§§ €?<-O.a$} on the 29th (early fouvih stage)
apd 70th day (almost matuwre sisge) respectively. Towever,
from the I6Th day HuideZourth stage) onwards 1% started
daclining end reached almost norerl lavel on the 49ed
day (late fourth stage), and fyom the 50th day {young
adult stage} once aguin started rising froc She 6uth day
which was continued upto the 7Ol day (simos? mature
2tRZ9 ) e

The dute are presented L1 the table 4 and are grae

phicelly reprasentad in the chart 5,
MEAH CODP USCULAR BAEMOGEDDIN

The cverage mean corpusculer haamoglobin values
of the entire experimental proups showed no significunt
difference from thoes of the negative controlse

On farther rualysis, havwever, thc Group I {average

nunber of worps erxtablished 47.50) shvwed an invreass
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of 18425 (not significant) end 484407 (P < 0,01) on the
flith and 20th day raspectively. Dut from the 29th day
_{early fourth stage) onwards the volues comusonced %o
dacline, which by the 36th day {mtdefonrth stage) resched
& minimuame Thcrd&ftcr, a slicght riee wia wticed between
the period of 43rd day to the 50th day post infections
llowaver, this siight rise in mean coxpuscular haemoglobin
values coppesced €0 gradually drop upie the end of the
nresent obsecvation {70 deoys)e The ivcresse in respoct
of the Grﬁﬁp 3T {average uunboer of worms ostablished
6425} wos 45,497 (P2 0s01) on the 29th day {ezrly fourth
stuge), But thergofter, on the 36th {midefourth atege)
and 43rd day (late teur#h stage) 4¢ showed & slight redue
ction in the msan corpuscular haemoglobin value, which
wos slmost norosnl on tha 50th doy as compavred to the
negetive controle. ¥vrom the GOth dey 4t showed once
agaiu a rise which wa# continued upto the 70%th day
{sloosi mature atage).

The data are presented in tha tabile Se



MEAK CORP USCULAR HARMOGLOBIN CONCERTRATION
i
The aversge mesn corpusculsr Imswoglobin congere
tration of the entire exparisental gEroups was signifi.~
caatly lover than the negative controle (P < 0,01),

I

The decrease in respect of the Group I {avernge
nunbexr of worns established 47.30) was 12,373 (P« 0.0;?;:
Wie38% (P < 0405) and 144533 (P< 0,05) on the %tn (n:.fa-
fourth stage) 43rd {(late fourth stage) and %0th dey i;roung
adult stage) rospectively. The dm#mn in respect ¢|! |
the droup IX (aversge nuaber of worms satablished 36.5125)
was 11,965 (P < 0e05) on the F6th day.

The dats are pressnted in the table 6 and are grae

pblieally reprasented in the chart 6, i-

TOTAL LEUCOCYTES |

The avernge leucocyts count of the entire 6::»0:'1'

mental groups wae significantly higher than the negative
controls (P< 0405)e .

|
The increase in respect of Group I {averuge numbax

Of worme establishad 47,30) was 19.01% (not signifiesnt)
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end in respect of Group II {average nuuber of worms
aastablished 36,25) was 7,05} (Not esignificant).

on further analysis, the leucocyte count in the
Group I showed &n incrasse of 38,47% (P< 0,05), 64,21%
(v < 0,01) on the 29th {early fourth stage) and 36th day
{midefourth stage) respectively. llovevery, on the 43vd
day the leucocytae counit showed a slight fall and there-
after showed an increasing trend from 50th day, which
continued upto the 60th dey and reachoed the normal
ievel on the 7Cth day {(alwost mature stage) as compared
to the negative controls.

The:iﬁcraaae,of leucocyte vount in respect of the
Group I was D770 (P< 0405)3 and 31.88% (P2 0.08) on
the 1&€h and 20th dey respsctively. Though the leucocyte
count wks at 8 higher level on the 36th day {(midefourth
stage) it sterted deciining from then onwvards and
reached normal level oa the 43rd day and continued to
be at the same level upto the 50th day (young adult stage)

g8 that of the negative controle. Later 1% showed a
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sharp fall on the 50th day (nearing maturity) which
once agsin rose to the normal level by the 70th daye.
Thus, warked leucocytosis was neted in the peried
beiween the 154th day (late third stage) and 36th day
(mid=fourth stage) pasf infection in both the -xporigcntal
groupse
The data are presented in the table 7, and are grae

phically represented in the chart 7.

EOSIRQPHILS

The average sosinephil count of the entirs oxpért-
sental groups was significantly higher than the negutive
controls (P 4\0.01)”.

The inorease in respect of Group 1 {(average nu;bir
of worms establishéd 47.50) vas 91.43% (not significant)
and in reepect of the group IXI (average number of worms
established 36.25) was 85.61% (not significant).

jlowever; on further analysis the Groﬁp I shoved
an increase of 15267 {(F< 0.05) and 8245 (P< 0.05) on

the 36th (wid=fourth stage) and 60th day(uearing maturity)
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respoctively. And in respect of Group iX, the incrsase
was 812430 (P< 0.05) on the 14th dey {late third atage).
Commencing from the 14th day the differential eosinophil
count of the Group II was maintained at a higher lavel,
upto the 30th day, but frow the 43rd day onwards the trend
wWaE reversed for about o weeke However a second rise in
sosinophilic caﬁnt was aoticed on the 50th day (young
adult stage) wiich continued to b at 2 higher level till
tha 704th dey (alucst mature wtege)., 7he abroiute ecoinonbil
count of the esporimental groups was alsc shoved the sswe
trend as it of the differential epsinophil count, over
the negative contyrola,

Thus @arkad'aal&nopﬁilin wag observed for wost of hwe
experimental psriod.
Tho data are presented in the tables 8 & 13, and

are graphicelly represented im the charts 8 & 9,
HTELRDP HILS
The average hetarophil count of the entire experie

nental groups showed o significant differance from thot

oi the negetive controlse
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Powevear,; on further snalysis, the differentimsl
hetexophil count of the Croup I (mversge number of wm
agtablishad 47.50) ahowed an increase of 709035 (P 6.01)
and in the Group IT (average nuuber of worms established
36425) ahowed an incrssse of 73e77% (P < 0401)y on the 50th
day {(young adult stoge)e Lator o slightly higher hoi,l‘o-
rophil count was maintained by the experizenial b,trd;
upto the 70th day (sloost msture siage) widdch is howsver
statisticelly not significant. Dut the sbsoluts hetéroe
phil count weas at a higher level starting from the 2Wth
day (early fourth stage) to the 36th day {(midefourth
stags) in the Group I which on the Llrd dey came dahm
to normml level, as compured to the negative mmmh:!.
And theresafter, it rose to the psak level on the S0¢h
day {young adult stage) which continued to be at a
filghey level, though showed a gradual fall from the
60th days vhereams the sbsclute heterophil ecunt
of the Sroup XTI was at a higher level starting from jl

the 14ith day {lnte iliixd stage) which was at the peak
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iavel on the 50th day {young adult giage) but en the
Goth day came down to noroel lovel, which on she 70th
day zose sliightly te¢ a Ligher levale.

Thus & relative heterophilis was soted starting i?m
the 43vd day {late fourth stage) €11l to she TOth m;f |
{sloowt snture stege) im the saperimeutal groups. Am&
absolute hieterophilia was observed on the 20th, 36th.;‘
30ths $0th, snd T0th day inm the Group I, end nturting'
from the 14th day €o the 50th dey and on the 70th day
in the group Ile |

The data sre prasented in t‘m" tables @ & 13, and
ore svaphically répresented in the charts 10 & 11, |

LYMHOCYTES
The average lywphooyte count of the eutire sxperi-
mnﬁa& grouwps was eignificantly jower than the mgﬂi.f}a
controde (P < D405). | |
On further, spalysis in the droup I (average nuzmber
0f worms establimiied 47.30) the diffevential lymphooxﬁko

oount showed sn initisl inorecse of 20443 {not signdficant)
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batussn the poericd thth to 2Wth daye. Iowevar, fvom the
29th day (eariy fourth stegr) onwards the differentinl
lymphocyte count siaried declining the raached the nor .0
level on the 306th day ag compared to the nﬁg&tiva caﬁmiwii
The lyamphoeyte count corienced to deciine frow the 4510
day {(into Ffourth atage}, amnd was below norpsl level ovon
on the TOth daye Statisticanlly, however, {(he decrease
was 23e535 (o0t significmnt)p33.075 (P< 001) and 16,335
{not significant) on tihe 43rd, 30th and GOth day respe-
ctivelye

The Siffereutinl 1lpophocyte count in the Group IX
{avarage nucbeor of worms established 30.25) showed e
siicht ries on the 14th day {iate third stose; and
showed o foll on the 20%h doy {esyly fourtiy stage),
followed by a second shors rise on the 36th day (mlide
fourth: stage)e Urom the 45rd desy {(late fourth staze)
onuvarday he differential lymphoeyie count cemnenced
to dgcline, wiiech raanchad a low level on the 56th lay

{43,487, significant at 10 lavel}e The couut continued
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to be till the 70th day &3 compared to thae nagative
controls,

The absolute lymphocyte count in the Group I showed
the gamo trend as that of the differsntial lymphiogcyte
eounte Hut in the Group II the inltial rise in: the
absol&ta 1y§ph@cyte count was mainteined till the 36th
doy (mid=fourth stage). Commencing from the bird day
enwarda o gradual fall in tho count was noticed as wlfh
the differential lysphocvte couht.

Thuss lysphocytosis was noted from the 14th (lLate
third etuge) to the J6th dsy (midefourth stage) followed
_bBy slight lymphopenid in the later paried {ketween the
hﬁra.and TOth day post infection),
The data are presesnted in the tables 10 & 13 and are

graphieally ropresentad in the charis 12 & 136

BASOPYILS
The sverage basophil count of tha entire Ciperie
mental groups vas significantly Lowar'vhan the negative

controla (T < 0.01),
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-On further amnalysis, Group I (average nuuber of
worms established 47,50) shovwed a decrease of 94,597
(P < 0,01) and 67,647 (P < 0,01) on the 29th {eariy fourth
s8tage) and 36th day (midefourth stage) respectively.
But for = slight f£all on the 70th day the differential
basophil count showsd no netable change from the &4lnd
day to the 60th day. And the absolute bagsophil count
also showed the same trend as that of the dirfferential
counts

The diffarential and absolute haspphil counta in the
Group II (average number of werms established 35.25) was
generally at a low level, The decrezse“of differential
basophil count iﬂ the Group II was 7249795 (P< 0,01)
52.94% (P2 0405) and 353429 (P< 0e05) on the 29th (early
fourth stage) 36th (nidefourth stage) and 43ra day (late
fourth stage) respectively.

Thus marked basopenin was observed in the initial
periocd of infectlion from 25th day to the 43rd day in

both the experimental groupss
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The dats sre presented in the tables 11 & 13}

and are graphicully represented in tho charts 1% & 15,

MOROCYTES

ihe averasge mopocyte count af the entire oxpopis
wental groups ohowed no sigoificant difference from
that of the nagative controls,

The dute zre presented in the tabie 1R,
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Tablesl Showing the ltioan corpulsculasr voluwne in two levels of Aechomulosa ianfaction in
Yhite Leghorn Chicken coipared with the negative coulrols.
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Hlllef Showing the mzan corpusculsr hasmoslobin 41 two YLevels of Ashammlesa
infastion £n ¥hidte Laghorn Chicken compared with the negriive
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White Leghorn Chicken campﬁrmﬁ with: the negative coulrolss
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TABLE=8 Showing the percentsge of Posinophils in two lovels of S.hamualosa infectlon
i Yhite Leghorn Chicks compsyed with the negative controls.
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TABLE= Showlng the percentage of Heterophils in two lavels of Aezaztilose ifnfection
in Ubite Leglhworn Chicken compared with the negat'lva contxols.
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TARLE=10 Showing the percentage of Lymphocytes in two levels of A.hamulosa infection
in white Leghora Chicken compared with the nsgjative coatrola.
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TADLE-11

in ¥hito Leghorn Chickean compered with the nsgwtivs goﬂtr&lﬂ.

Snowlng the peorcentage ¢f Lesepiilis dn two levals of A.napulose infection
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TADLEw1R Showlng the perceniuge of Honcoytes in two levals of A.h?mmlasa iufaction
in Yhite Leghora Chicken comﬁared with the nauaﬁivn controls.
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TARLT=1] showing the tetaly, differentiul and absolute counts of blood leucsecytes in Vhite
Leghorn Chicker infected with Acherulosne
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ACUARTA HAMULOSA INFECTION - WHITE LEGHORN
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ACUARYA HAMULOSA INFECTION~WHITE LEGHORN
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PATINGENICITY OF AGUARIA HAMULOSA TO
YHITE PLYMOUTH ROCK

IAEMATOLOGICAL OUBSERVALID
To study the hasmatological chauges, blood

sanples wers collected on the 14%h (corresponding to
the third stage), R9th, 36th and 4Jxd (corresponding
o the fourth stage), 50th, 60th (corrasponding to the
young mdult stage) and 70th day (cerresponding to the

mature sdult stage) post infaction,

TOTAL ERYTHROCYTES

The aversage erythrooyte eosunts of the oxp;rimantal
group showsd no significant difference from those of the
negative controls. wa;vcr. on further amlysis the
Group I (average mumber of worns established 15,66)
Bhowad & decrense of 15.24%% (P< 0405), and 10,305 (pot
signifieant), en the 50th day (young adult stage) and
th day (almost oature stage) post infection respectively.

The data are presented in the fable 1L,
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The aveingoe 'm;mgl.obm par cent of the experimental

group wea found to be nob sisnificent fyom that of the
naguvive controls. ‘. _ '

A dscresse of $¢30% snd 114636 (rot significant)

on the 50th {young mdult stege) and J0th day (elmost

mature stage) post Lnfection respectivaly wves noticed.
The dota sre presented in the table 135 and nz'ecl ey L)

phicslly raprossuted in the chart 18,

PACHEED CELL V2LUMB
No significant differencs was observed in the
averase packad cell volume of the experimental gmufp.
compared to t‘m? negative oontrols. |
lowevery on the 70th desy {alsost mmture stege)
a decracss 0f 164607 (PL 0405) was o‘hum_md.-
The deta sre puaenmd‘m the mm§ ;6. _

MEAN OOID'USCULAR VOLUME

The aveayage mean corpuscular volu;m_‘ of the expari=

mentsl group ehowed no significant difference from that

1
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of the tegative consxGlae

The date are presonted in table 18,
MCAN CORPUSCULAR BAEMOGLONIN CORCIIITRATION

The Average mesn corpuscular hassoglobin esncens
traticn of the expericental group showed no significant
differesnce from thoe negative controlse

The &ntﬂ are pressnted 4in the table 19,

TOTAL LEUGCOCYIES

The avexrage lsucoeyte count of the exporimeutal
group showed no significant difference from that of the
negative controlse

However; on further snalysis Ovoup ¥ {(avorage number
of worse established 15,66} ehowed an incrasse of 16,93
ipot ;tgniftéant) snd 30,488 (< 0,03) on the 29th day
{eariy fourth stage} and 36¢h day {(mid-fourth stage)
respactively, Commencing from the 43rd day (lat-‘iourth
staga) the total Leucocyse oount Legan %o decrense, nnd
by the 50th day, iv wae almost normale A gecond rise in

leucocyts count wes noticed from the GOth day and
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continued %o romsin slightly higher thun vorwml nvcn'ﬁu
_ N
the 70th day (slmost vature stuge). The inerwase (14,22)
. ’ :I
however wae not statiscally, siznificant, i

i
|

The data are presentsd in the ¥able 20 axi nrc-érap

phtically represented in the chaxrt 17

'
Bl

ATEROPILILS

The aversge haterophil count of the uzpcrzusntai

group waa found significantly higher than thc.nogatlv&

controle {P < 0401}, g
) ]

The dncrease was I2.29% (P < 0405) over the contﬁblu.
on further, annlyngp the differsntial heterophil oounézin
the Group I‘(avarage suntier of worms establishied 15.665
shoved an foorsase of 59fsaﬁ (P < 001} 20915 (E<.0.03);
5LeB1% (P< 0.01)F 374335 (P < 0401)s and 25,445 { P 0,05),
on'thgrzgth fearly fourth stage) J6th {pidefourth ;tag;}
4304 {late :gurthv;%aan} 30th {voung adult atags) and !
T0th day (olwost meture siage) respectively. And, the’

absclute heterophil count was slso, showad ths sass trond

starting drom the 25th {earily fourth stage) sod romained



to be high till the 70th day {alwost sature stege),
Thumsy warked heterophilia weas observed staxsing
from the 29th day (serly fourtih stage) till the endt of
the expericent.
The deta are presented in fho tablas 21 & 26, and

are graphicaliy represented 4o the charts 18 & 19,

LYMPIRCYTES
The sverege Lyvmphooyte count of the experimentsl
group was found significantly lower than the negative

eommis (P < Qe0l}e

Tho'deartun« ia the Gropp I {aversge number of
un*-a establishied 15.60) wvan 264935 (P < 0,01}
farkner apnalyesis the diffaerential 1lywphooyte count
of the group I showad @ dge§t&ne 0f 39,5950, 4348%0c,
5540255 (94{).0”; 2054015 (PL005) s and 25,155 (< G01),
on the 29th (eariy fourth stage) 36th (miﬁeéourth atage
L5ra {late Tourth atage) 50th {youns sdult ;taac) 60th
{nearing meturity) and T0th day (almont peture stage)

respectivalys. ‘ihs abaolute lymphoeyia count was also
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found %o be low, starting Iroms the Wth day €111l the
and of the experimante

Thus a nsrkeé.lymphapcui: vhs obeerved starting
from the 20th day (early fourth stage; which was constant
t411 the end of the experiment,

The dato sre presesnted in the tables 23 & 26, and
aroe gyvaphicslly represented i the charts 20 & 2t,

MOROCTTES

The sverage menocyte count ¢of the experimental group
wvas sigonificantly highsr.than the negutive contrsls
(P < 0s01)0

On further anslysis the differential momocyte count
of the Group I {(sveragw nuaber of worss established
15,68) shoved an inereass of 1,150/l and 03,035 (DL 0,05}
snd she 43vd day {iate fourth stage) and 70%th day
{alivost mature stsge) ro:péctivtly- Thie absolute MONOe
esyte count was also found to be higher an the 29th day
{early faurth stege) and 1t shoved a slight decrense

on the 36th day {(midefourth stsge). Thereafter, from
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the 43rd day (lste fourih stage) it started ence again
%6 rise %0 remch a penk uﬁl on the S0th day. ’nmj:
monveyte count continued %0 be high 111 the T70sh dey.
Thus, monecytosis wes noted starting from the 295
day (esrly fourth stsge) and was maintained upto tlu and
of the experiwents The date are pressnted in the ¥ables
24 & 26 and avs grephically represented in the ohwjju
22 & X3
ROSINOPHILE
The averege nliméhﬂ asount of th@ expdrimzsnnl
group was significantly higher than she negative oointroh
(P < 0e01)e | |
the gm‘ma's- in ¢he tzmdp I {(avexage number o!f vorss
established [15.66) vam 179.48% (P< b.tm ever the
negative contrelss On fursher anslysis, the dlttq&mtisl
sosinophil count of the Graup I shewsd an inersase Qt
383.925%, 00,7354, 28T.963%, 255.19%, 1507 and 177.30%
{P < 0.01), on the 20th (early fourith stage) 36%h

{(midefousrth stage) 23rd {late fourth stege) S@th(ﬁunx

adalt stege) 60%h (mrtns meturity) snd 70sh day
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rospactively. The absolute sosinophil coupgt was u;no

higher commencing from the 20th day (early fourth stage)
and wes maintained throughout the exparimental period,
Thus, marked eosimophllis was elso noted starting
frow the 29th day (early fourih sisge) %11l the 70th day
(alocat wmature Stage).
The date are presented in the tibles 22 & 28 aml

ere graphioally reprezented in the charis 24 & 25,
BASOPHILS

The average basophil ;auut of the experimenial group
-howﬁdJno lignitic;ﬁt dittcr;nco from the negative consrol.
1hoﬁgh not significant the diffexrential basophil
count of the Grouwp I (average numb;r 0of worss estalAlshed

15.60) showedy a decrense of 22,505 than the negative
cantrols,

On further snulysis the differential asephil count
showed a decrenso of 65.32% (P< 0.01) and 43,407 (not

significant) on the 36th and 43rd day respectively,



Thereafter, 1£:uua resgined sluoast normal upto the 70th
deye

The sabsolute basophil count also showed the summ
trend througqut the experiment as shat of the differens
tisl basophil counte

Thus & transient basopenie was obsarved during the
period between 29th (warly fourth stage) aud Aldrd day
(1ate fourth stage) post infectione

The data are presented in the tables 25 & 26 and are

graphically represented in the charts 26 & 27,



TADLE=1% Showing the total Urythrocyte count in A.pamulosa infection dnm White
Plymouth Roek eomparad with the nagutive controls,
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TABLI=-15 Showing the Maeuoglebin values ifuo Adbopilosa ifiofection in White
Filymouth Rock comparsad wiith thie negative controls,

- e b AN ¢ : 8
- E AL ot B 3 & Al K 5 iy 19
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1ith 8.6 86 LTS BeR S Gt
R0th  Be Cud Tel 605 Telt G5
30th BlT T8 Gel Be2 G5 57
Zi:f-l’d‘ Te8 Be¥ ?t"‘} 802 7O Be
50th Del Telt 57 B2 10e% Get
GOtk  8a6 0e0 ;! 940 9.0 Bal
FOth e Tl Tal 104 S0 Hel

A1 valugs in grem percoutagés

Analysis of varisnce Table

Houreo J4f 85 MRS h2
A A S A T A O O T A A W Y O G S e ) G S - R
Datwaen groups 1 . o.oaﬁ 0045 0.02& Deite
fetweson days & 13535 u-Eﬁa 1406 nes.
Errog 11 5o 514 .693
T Tatal 41 5ﬁ' #0958

a.a. “gt sigoificnite
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TADLE-16.  Showing the Packed cell volume in A.hsgulose fofection in Vhite -
Plymouth Rock coipared with the pegative controls.

hadadd - T D S T S 0 D > P W 90 8 0P w3 A P W s A R AP T T G S W e - -

PAYS _Gnow § _ SROUP X1
1 R 3 I
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Thth 0.0 27«0 22,0 X0 25.0 21 40
29th 2&3.9 1840 23:8 . 25,0 250 22U
3Gth RO 2540 2540 . 2040 2240 21,0 .
530th 25,0 R2e0 180 o 260 252 2% 0
60th 250 2240 1940 230 23.0 19,0 .
7Gth 1940 210 200 . 2440 26,0 220

&11,,“ m&is- ia @eb&énﬁagcg :

gourece” - ar 88 Mss ¥

‘Detwoen group8 1 Be595  Ba595  0.970 Neme
~Zetwgen Jday 6 554228 $0.873 T2 NeMe
Erroy : a4 309239 ‘BeB5G '
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TABLE=17

#lysmouth Rocke coupared with the negative controls.

Showing the Mean corpuscular vaolume in A hamulosa infection #n Yhite

DAYS CGROY? X GEOUP I
thth 127611 158435 12h,29 138,88 171423 157489
28+h 112400 10000 103460 141,83 10162 11055
26%h 128457 128420 1475 104,83 13017 0855
&3{'& ﬁ"-ﬁi.m :39.2‘&' 103o82 133.33 1 27.16 106G .'258
50tn 102300 TR0.02 19704 115,18 02,59 116,66
60tk 134,67 128465 97293 107.98 124432 109,82
70th 9134 108250 10582 10094 132,55 03421
Alﬁ’vﬁiués in eubia-micrahs.' | '
Anslvetins of veriance Talls

Source aF 58 uss F

Eetwdem graups  k| 91.$§3 21553 Celizd n.é.“

Deiween days G GO23.540 1003,990 4620 *=

Beror 1) 1387 154 217.268

Total Lt 135024637 | ‘

e Significant at 1% level
HeSs Mot significant.
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TABLE=18 Showving the<Mean~compuscu1ar.haamaglgb;n_iﬁ‘q!hamulbaa infeection in
White Plywouth Rock compared with the ncgative contyrols.

DAYS GEOUP I N ' , GROUP IX

e, v

2 ! § Iy 5
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29th 32,80 .11 5«13 36472 30408 2.66
36th L o B4 LG eCO 3333 33.068 38,486 26.476
415rd $%4933 2607 50,49 42,05 50 o i 3796
S0%h 2879 40 o843 3725 3T ITT 33.88
60th 30544 52,63 35.05 41 4477 G bl 55 408
70th 30ehi2 k6,63 38409 43,69 L3.61 36 .60
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TABL:=19 Showing the Mean corpuscular haemmwglobin concentration in A.hemulosa
fufection iAn Hhite Plyuputi NRock comaored with the negative

coutrolse

DAYS — GEe 1 | '-  GROW_IX
-—a-—-u—u----o‘c‘-“—mn- 2 - o 3\ wwwww L J g‘ v ﬁs‘-“-‘“'--‘-----n L .y ]
15th 2866 3185 20454 27433 22,50 20,0k
20tn 29,28 36411 33401 26,00 20 4G0O 20, 54
36¢h A2 422 31 620 20 404 31553 2945h 2714
‘5'331‘(1 3000 2550 38«94 3153 s PR3 | 35o65
50th 3Te50 33663 31 466 31633 L0 o 80 2G04
60th 340 50,90 35675 3313 3%.13 51,05
70¢h 4%.15 L2.85 36400 43,33 34,61 3727

AlL wvalues in percentuges.
Analvsis of veriance Table

Soures af 58 MSS ¥
Detwaen Croups 1 234655 236 5ﬁ} 16799 ase
Betwoen duys 0 E02eTYT 100466 Tkl w8
Brrox 34 L6 . 868 13.143
Total | 51 10734320

28 significant at ¥ ievel
fieBae 10t Sionificante
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Z‘ABLE-Q@

Showing the toial Leucocyte count in A.hamulosa infection im “hite

Plysouth Rock compared with thwe negative controlse.
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'511 values in thiousands/cumm. of blood.
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Total 4 32664991

e SEoaificant at 13% level
Nefe ML signhflicante

g A0 TP W

37512

ik 5 S B O G O i &8 Bk D T EP Nk g O A0 4 Dl GO S 0 et

L9



TARLTw2 Showing the percentage of Hefevonhils in A.hapuloss infection in Vhite
DPlywouthn Rock compared with the negative controls,
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Fotal & 5609.911

we ‘Sinnificant nt 15 lavel.
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TARLEw28 Showing the percentuge of Fosioophils in A.bsmmloss infectien in Yhite

Plyooath Rouk coapared with the nogotive controlss
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flefie [Jot signifificants
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THAGLER3 Showing the perecentage of Lywphocytes in Ashamuloss ipfection in vYhite
. Plymouth Hoek cowmparaed with the negative controls,

GROUP ey I
mys GROUP I | . e I

3 o o iy =
29th l;f;,.{} 3360 LY IRy 5540 G20 65 O
2J6th 43560 5640 18,0 L340 S5he0 45,0
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Anaglyeis of wvariauce Tabls
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Detwoon groups 3 2430482 2430.48R  32.245 ww
Getweon days 6 I62TE21 271.303 3559 =»
Lrror 35 2562,727 T837h

e b xS : ;
Total Lt 662100

@% $ipsificant at 1! level,



TABL w24 wh@nin% the percontage of idnocytes in A«hanulosa infection in White
“lymouth Sock comnared with the uagﬁtive coOntroles

s | e ST o wwun
- 956 T n 54 1 W G Sl i 2 2 ---"—-3 - < suzﬁn—unauquﬁga A D 5 6&:--&‘"-«-—;-
thitn 340 2o 3.0 3l 0.0 340
;'2‘5,}&3 Fe 1.G 1.0 (ol 0 D40
35th b ] Jels 140 39 1.0 QD
15'31’& Ol@ 540 1.0 (340 el Geb
50th Te8 Ge5 Ol - 18 ) 8¢ N |
5017}3 220 5&.}3 1,0 LA X)) Q0 0,0
Toth 362 S5 ted Ced . P el

Avalysis of variance Table

Sourcé dtk ' 85 ' S F
Detween groupe 1 22,681 22,881 12,884 e
Detwesy days 6 8.369 1394 0aBU% sieme
‘3“@&31 1 “7.:5386 o

# Sianifieaa* ae 15 level
Hefie oL significants
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TADLE=ZY Showing the percentage of Dasophils 1 A.amulosa infection in White

Plymouth Hock compared with the negative coatrols.

DAYS QR@&;"‘ I 7 ijm)_ IX N
L] - - L g 1 ) od D o - I N N - v - h Lo X2 "‘;-ﬂg - ‘ 6"‘
14th 2,0 20 340 340 160 L 2.0
29¢h 640 " G40 20 Se0 560 840
36th GO ’ < o0 2e0 0 1040 10,0
3432'(1 z‘".,’) - 200 240 . 9.0 R gQO . z@ o0
50th T 31068 340 4a5 Geb 640  3e5
60th 640 ' 500 540 Red b - 9e5
TOth - 5.0 D6 3‘00 7.0 ' 3.0 z&.f}
Analveis of variance Table
Source  ar 58 1SS F
Between groups 1 15.482 15,482 2,765 Bese
Getween days 6 81,738 13.623 2,433 »
Error 34 190,310 5597
Total 41 187530
* Significant st 53 level | -
Nee Not significants W



TADL =28 Showing the total, aiffarantiul angd auaolute count® of biood leuncocytes in Uhite
plyta/‘lﬁ&h bBpel iufascted with o3 -t»"h'{?},.Qa-v'o

A I A s 2 O AR G W G R SR T 200 G D OO W DU NS R EI AIT O P B GIN-OF R AN N G 295 R S I S P W IO W G U A ST AN SRR Y D e O T 0 G R Y T o SR N P S P AR N T P W K 6 S5 G Ay B B GB WE S iR W0

otk a0th Stk Lorg 20th GOth Cth

Total Leucoscytes 214370 35,0306 32,656 20,831 43,628 39,332 535,073

tie .e(uaph.«.ls -ﬂ§/‘ 631 9? ‘!ﬁ/‘ ég‘! 16 50/16’333 fl?/?‘?,ﬁ‘:;g f51 .ﬁ/E?,éiﬁtﬁ “ “‘.J/T?".ﬁ‘jﬁ ;4'7/1 7, 89"4
Lysmahoeytes GR/13: 255 39/13,664  30.5/12,903 31/9,253 335 35,015 42/16,519 Lt .0/ 54800
Horoaytes. 2527 27700 27653 - 2/397 2/872 2¢3/963 2e5/95%
Tesinophils SABE B/2y802 5/1633 571 4492 'ng/&,d33 - 5/359066 L/1,522
Cusophils 3/641 971732 35/t 5143 3/895 Go5/2,835  5/7,566 5714903

GO =IL

Total Loucoeytes 20,0306 204962 259006 32,814 Lhy 357 37,036 33332
Heberophils SO/5eB10  ZY/8,089  4O/104014 38120569  3745/1564555 38/1%54073 37.5/12,409
Lywphooytes GR/12,402 OB/ 195575 UTe5/2641204  5545/18,211 3hy5/25,060 55/20,369 5565/ 18199
Honooy LS 37601 O/ 1.;1b22 Ue5/ 10k v.q/EEﬂ.; /0 Ga5/166
Dosinophils LEOY 2/589 c 5752k 1.0/ 325 27852 27740 157500
Dasophils 2500 G/14997 5/5,22& 5/!,5&0 EaS5/Es 528 571,851 5713666

Lach ficure represents the average count ef 3 biwdn
rominotor ouxl denonimtor represeinta differentin) and abscolute ¢ounta.
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ACUARTIA HAMULOSA INFECTION - WHITE PLYMOUTH I&GCK
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ACUARIA HAMULOSA INFECTION -~ WHITE PLYMOUTH ROCK
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ACUARIA HAMULOSA INFECTION « WHITE PLYMOUTH ROCK

CHART~20 LYMPHOCYTES
65~ . e Group I
'1 r o eSO 1 L 20 D,
604
\ — -
\ e
v
\
\ -
%0 Ve — 4
. N ) Ve
N /
N Pl
: N
3¢
1 T H ¥ i 1 !
14 29 36 Ly 50 GO 70
‘ (Days after infaction)
CHART =21 LYMPHOCYTES ABSOLUTE
26 1
20 - ' /\
_\\ /
\ //
2 - \
\\’
/’fﬂg‘w"” e
16 Jf’)/
- /
12 “\\ /
2 N 7/
~ /
N
1 ¥ 1 v ' ! T
ik 29 36 43 50 B0 TO

(Nave aftor Infection)



ACUARTIA BAMULOSA INFECTION - WHITE PLYMOUTH ROCK
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ACUARIA HAHULOéA, INFECTION - WHITE PLMU’I‘H ROCK
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ACUARIA HAMULOSA INFECTION - WHITE PLYMOUTH ROCK
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CLINICAL SYMPTOMS

During the firvat three veska of infecsion the
ohiicks eahibitod 10 noticesble sympioms of the discase.
Rowvever as the infesiion progressed, from the Sth week
onwards, the bivds Decane unthrifty. Anasmia wes w‘;dmt
from the Tth wesk post infeetion in sll the infected birds.
The exporimental birds Lind lost considerabls amount of
their body welght by 7th week it case of White Plymeuth
hoek and by $0th week in the oase of White Leghoyn rese
pectivaelye In layers ths sexusl seturisy wes delayed

nnd there wams deoline in the rate of egsg production,
WEXOHT GAIR

Thw avercge woight of the experimantel White Dlymouth
Dock birde showed & significent decreams (P< 0,01) coppared
to the negative vontrols.

On & further analysis, the Group I (average sumbeyr
of worps established 125.86) showed a deoresse of 28.3&;—»‘3

{2 < 0408) and 28,508 (P 20,01} on the Tth and Sth wesk
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post infection respesctively.

Thus the waeight gaine of the experimantal group was
found te be poor during the Tth and 8th wask of infsction,
On the 70th day post infecticn the average dscron-olin
live body weight was found to ba 276.67 grems (27.57)
csmpargd to the negative controls, which showed an average
iive body weight of 1003.3) grams.

Sincq‘thq,whicq Piymoush Reck strain of birds wvare
used xainly for meat purpose, the loss of incowe due to
poot wdighﬁlgqin was palculated on the basis ef the cuxrent
price afﬁlivt body weight (5.19/35). The loss was Rs2,76
coppared to the negative cmnproll.

Whereas; the mversge weight eof th; experimental
white Leghorn birds shoved no sigoificant difference
oosparid t6 the nggatiﬁa controlse

However, on a furthsx snalysis, the Graup'x.(averng.
number of worms established 47.50) showed & decrease ef
114855 (ot sfgnificant) and 22.287 (P2 0405) en the 9th

and 10th veek of pout:intcdtién respectivelye



In raapect of Growp IX (average numbey of vorms
entablished 36¢25) the decrenza was 11,440 (ot signifionnt)
ot the 10th week post iofections

Thus the welght geine of the sxperizental groups
were found to ba posr during thae 9th ana 10eh vuﬁ p&n‘t
,:l;n;:wtion. On the 70th day imst‘inzmﬁan the aﬂmén
ﬂuercz;m in ttmﬂl:wq body weight 'ﬁaa found to be 185 grame
{22.25;‘33 in the uraup X and 95 grave (11461}, in Crowp IT
soapared 1o émr negative contyols, ﬁtich shoved an avorsge
dive E@ﬁy’ﬁﬁiéht.ﬂf 830 grews.

Tha date are apressatad graphically in oharts 28 & 29,

SEXAL MATUDRITY AWD INPERSITY OF 1AYING

The szperimustel groups showed a dolsy in the atteioe
went of sazonl entivity sospared to the negative controls,
wiioh leid Lis Livst egf on the 183nd day,

‘The delwy was 13 doys in respect of Group I (average
ausbor 0f worns established 16 ) and 2% days in rwpu::t of

Grous IL (average nuber 0f worss esiablished 53).
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The rate of egg produstion was pooxr with a longer
pruse in Loth the exporimental groupse Tuving the obsars
ved pexiod ef 30 _&Wﬁg the total nusber of eggs produced
by Group I was 12 and by Group IT was oply 6. whaereas the
tggﬁ produced by the negaslve control wes 28,

The agg recerd of experimentsl and control birvds oreg

given 4n Toblawl0,
PEED EFRICITNCY

The Quamtit«y. of feed In Hilogrzms required te produco
& dozen of sggs weg calouiated for the famcle Dirds, since
the White Leghern atrein weeé used moindy for egg production.
‘The Zesd efficiency of Srokp I.{sunbtior of vorms establishied
16) wam 2,49, and of Group IX (mmmber of worws establisied
%3} ws He72s The faad efficicncy in the coss of the
oentrol wen found to He 147

Thus the feed ofﬂniancy of the experimentsl birds

wes low when oompuraed %o the negutive eanwm‘;t;'

talculating the loss of income on the Fasis of the



curvent price of fosd (k.1.63/Xg), Croup I required
ko430 worth ot fesd, ubile the Croup IX nesded ke1.68
. worth of fesdy, move than contvol to produce & dosen of
8560e
PHEVATENT PERION

The prepatent perdod of infaction in case of While
Leghorn. birde Group I {average pusmbepr of worms astablished
417430) wan found t be in from T3 to 87 days (average
T0.5 days) and in the case of Sroup II {sversge nuaber
02 woxms established 3G425) wes in from 78 to 82 days
{average 81425 daysje And in the case of ﬂh&t@l?lym@uth
ﬁaa&, tnclprmgatentvpari@a of infection was found to be
00 Mywe

?héa %hn,pﬁugﬁtaﬂx paricd of infoction was foumd fo
be rot influenced by tho rumber of wozms eateblisheds
The date ¢ are yruﬁcnti& in the Tables 37 & 28,

| PERCERTAGE é’&f zesrwmémmm
ﬂuriaé ihﬂ-ﬁrasﬁmt study, i} the 039§§imiﬁtsl birds

ware infecied with infective larvsa (aucysted ¥hixd stage)
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#ued 27 daysy disssvted cut from grasshoppers as outiined
urdier,; matarisls ama methodss Heavy ;nz‘ucﬁiwn of grogg.
hoppers could be obtained by the above method -(F—‘lg.i’l).
& heavily dnfecied grasshopper oftwn yielded over 4000
larvae,

It wes observed during the prasent atudies that
thars was little correlotion betwses the nuzbar of
isrvas adpinisteved and the Zimal percentaige of sstablie
shimente Pm.*tmm;ﬂy du the case of White looks the
poarcsutage of worns ‘csg_tﬁmuimd widely varied, In some
preliminary atienipts ouly H0F of the birds showad eggs
at the oud of praputent periods Lo the rast of the birds
winute caloarious nodules in the muscle wero sesn and no
Aive larvae could be daducteds Tor flnsl experimontation
therefors, o batch of Yhite locks wera infected oid date
poritaining %0 wvordous paraméwr: wers collacted. ‘z;"av
statisticol analysin dotas from only those mém which
shoved egss at the and of prapatant pericd oy devoloping

live lorvel stagea ware used,
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The worms had a tendency to accumuluote in uasses
towarde the soft mumeulaturqﬁngpargting the two halves
of the gimzard, whers they_?roducn sventually nodulcsg
In White Leghorn birds, when a lsrge number of vorms
developed in the glssard ausculsture, o few parasites
eould be found even under werosae(Flg.2).

In wWhite Leghorn, the Group X (infected with 100
Yarvae osch) the average nuuber of worms recoversd wes
b7,50 (21.75% males, ond 234755 fewales) giving en es-
tablishment percentege of 47,50%. Whareas in Group Ii
(1ntacted_witn 400 larvae each) the average nusber of
worms recovored was 36025 (6491% males and 50167 fommles)
giving an establistuaent percentage of 12.,08%,

In Wbite Plymouth Rock the Group I (infected with
Hoo 1§rva¢ each) the average number of vorms recovered
wan 15.66(2.0% males and 1.,91% females) ziving abp onta~
blighment perceantage of J.91%,

The data are presenteld iu Tables 2T & 23;



TADLE =2 ‘? Showinz the deteils of prepatent period and percantages of establishment af
Sehanulosa in White Leghorn.

%— - LA L T M S OB U TV YR TS PN W Oy G T S G 5 56 00 B A G IR O ) dndeghedode S Dol
Chicle Humber of infeetive Prapatent poriod lHuamber of vorms Perceatage of
nuaber leTvee given in days , A davolag___n._ e Esiablisheent

Ha.lc Fe:aaie ;otal.

AU AR

1. (ale) 100 . 80 25 28 53 53%

2 (Fﬂms.‘) 10[0 ?8 - - . ‘3 . R 3 . .’6 P Lo 16&9

R R 8 AR

¥ale) 87 &
Total we 8Y 103 150 4 7e50%
5 imn) 500 78 e 10 10 455
& {(Femcle) . hoa &80 41 12 53 13253
7 (mu; 4oo 81 23 20 L3 106755
8 (Mmle oo koo & 19 R0 39 9755
" 7otal v — 83 62 s 12,085
9 {(remale) ui1r } B :
A nir  } » .
32 gi’gig ey § Akl bixds lr.emaineﬂ necatives
12 {Male HiY

e



TABLE=28 Showing the detsxils of propatent period and percentage of establishment of
AJmmuloss in White Plymouth Rock
Chick 'Hunber of :lnrect:tim Frepatent p-nr!.oti -Number ef WOTnSs P-arﬁenmge of
number larvae given in days _ dcvelageg.. - 8stablishment.
Males Female Total \
1 400 - 1 1 2 0e 50%
] koo -  § - 1 0425%
3 400 S0 22 R2 Ly 11.00%
Total 1200 | | 2h 23 &7 3.91% |
7 Nir )
5 nNil } All birds remanined negative
6 Nil : '
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TARLE «- 29 BEGG RECORD OF EXPERIMENTAL AND CONTROT, BIRDS
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HISTOSATIIDLOGICL STUDLES

To study the histopathelogical changes produced
by the various developmental stages of Acuaria hamulosa
i the gizzard of ths bost, ohiicks were infoacted with
200 larvnae and were slaughteraed on the 2nd, Gth, 1Gth
14th {corresponding to the thimd stage} 18th, 22m1,'
20%¢h, 30th, 43rd (corremponding to the fourth stage)
50ths 00th and 70th day (ecorreapondimg to the adult
stage) poast infection, The chanzes observed were ag
foliows.

GROSS LUSINNS

o macroacopic lesions weroe detectable upto the
18¢h day post infection,

On the 2indy 26th and 36th day post infoobion,
erasion of the keratin lLayer in the forw of ulcors woero
noted, at the anterior and posturior socs of the giszerds.
“etechial hasmorrhnges were seon ou the mucoss o the

clizsard, underunsath the keratin loyvave
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Gz the 4Srd day noat infection puddy graip sized
BOIt nodules were found in the ausculature of ha antow
rioy and posturior sacs of the Glwgards Thio coraeinm
¢odt was eroded due ta the migrotory Juvesiles. “he
infovted eren presentsd a dirty brownish diseolourution
and could easily be identified from sorual frenlihy
gurface of ithe kcrmntin layer,

T the 50the 60th and 7Gth day post infoobion
large munber of 20ft mdules were found in the susculae
ture of the anterior and postorior sacws, Owing 4o hiiae
worhiage sand accumulapima ¢f inflommetory exudite in
the wora tracts, ihe infociod aroms (odules) presented
& purpiish colowry wiich could be discerned oven srom
the soreus surfaces The Lerstin xgyag was Oreontly
thickoned with aregw oglsiauahiug ikl necrosisy and
ceuld be easily pesled offe On the P0th dey post iufow
stion tﬁ§ nodules sttained thaiy §axima§ gize, wiiich
§hex@ﬁ out as hemiguhoprdenliy bulglag areaavwﬁth surfsuae

dlsonlicuratione
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10th day post infection

There was no evidence of necrosis, in the cizzard

(2]

of the chick slaughtered on the 10th day post Enfcetions
But the lamina propria showed severs defuse infiiirae
tion with heﬁerophiis, which exbendsd sven into the
muscular coate lodorate intermuscular oedema wig obsors
ved in the musculam coat, wvhich was {irst seen oo the
Sth day pest infactione
thth day post infection
on the 1ith day post infection, there was desguae

netion of the keratin layer with the formation of
uzlcaerse Zavera dsfuse infiltvation with haterophils
were algo evidentf Foeal nonesuppurative myositis wﬁs
evideant in the Inuner muscular ceat, . larval stagos
were dgen under the keratin layer in the sunerdicial
mucoga {(Pig.6)e -
18th day post infoction

- On the 18th doy pest infecticen, the Loratin layef-

showed, small focal erosions and necresi®, 7iffuse
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infiltiration of lymphocytes wers seen in the joetd (e Ja 15 Y
Larval stages wers seen in the lsming propria
(?1§07&8)o
22nd day pest infection

On the 2ind day post infection, the koratin
layer showed focal ulceration and ncerosis. Defuse
infiltretion of noterophils and lymmhocytens vere evie
dent in the 1&@1&& proprig, The muscular coat was
ocdepatious and shoved foeal infiltration with hotorow
phils and lymohooytone
20th and 36th day poat infection.

Un the 29th day post infection there was defusc
infiltration of heterophils and lysphocytes within the
mcesae bBolow the muscularis pueosa, the muscular
tiesue showed dense imfiltiation with haterophils und
lymphocytos and focal arveas of nocrosis could L sodn,
iarval stoges were sgen embaded in the 1n€arstitia17
tissue of puscular svat (Fig.9810). Invasion inte tho

zugoular tissue therefore. comzences from about the
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29th'd§y postlinfectioﬁ. Migrating tracks were
de;cerniﬁle éven upto the outer iongitudinal layer of
thevmusculaturo ih somé cages, These tracks were filled
with necrotic materiél, which comprised of tissue debris,
disintegratiné érythrocytéa. lymphocytes and a few
heterophiis. Immediately surrcunding the necrotic
maéses wvere seen several foreign ﬁody giant cells
(Fié;Ii). Mononuclear infiltration and a mild decree
of fibrosis was also noticed around the tracks. On the
36th day post infectién, the histological changes were
same as séen on the 29th day post infectién.

On the 43rd day post infection necrotic and infile
trative changes were more pronounced with'exfamaive
myositis of the gizzard musculature. The developing
Juveniles were found 1n the deepeb laversa of musculature,
‘The tracks produced by them were well linited by
‘fibréu- encapsulation. (Fig.12) obviouaiy as an attenpt

on the part of the host to contain the parasite, .
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50tk day post infection

Op tne 50th day post infaction the muscular ceoat
siiowed the parasite, encircled by lysphocytes plasma
colis and fibroblaosts (Flge.13 & 14)e The esaential
faatures of the wigretory track of the parasites
witizin the muoclo £ibres were stme 2o thoss seen on
the 29th day. The iibr@mia around the traeck uore fovo
prosounced with o more oF less pontinnous chein of
giant cclils immedistely fellowing the nesroiie maso
{Pig.15)e In Occasional areas the parasites wera-uzsu
soens Extensive cedems and sub-etcute %o chronic jocal
pyosiths werg also invariably associotion with the
worm trockse AU other adjacent areas in the mugeulor
cont, heavy infiltretion with mononuclears snd expilliayy
hoerorrhiage ware nosiced (Figel16).
60%n day post iufection

g thae 60th day post infectien, sapnaltes wWerds Sean

>

cobeded in the auscular cont {(FigelT)e. The fibrous Siosue

reaciion wes far advenceds Infiltratlon with lyrmhoctos
¥
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o8
wis B8 hoavy as observed on the 30th Jday post infecw
tion. Parta of the parasits bodies wevre also scen
pro jecting bcyaad.tha BRICOSA iﬁto the lumen of ithe
organ, Develoning egg; ;culd alsﬁ bo sgaent 1 the
uteri of the wornm, iédiaating that the woruw hovo
eatatlished comminidcnbing ohannols with tha lumen
of the gizéavﬂ evidently for the ﬁiuaha?ge Cf Gfrde
Toth day post dufection

On tihe Toth day post iﬁfaétiau the hdgtopotiioe-
lﬁ@icai iceiove ware eseentially the cums s olinorved
eniﬁhé 604 Jday went imﬁegti%n. “gos with advauced
gtanes of developumiid oould Leg geen Lo the utord of
WS o Eﬁa ovarall piotureo was timt of o chronio
granulamﬁteug chaige gurroundian tha wiy tracks

{(ric.18 & 19),



DISCUSSION



B ISCUsH 10N
From tho availabio literature dt mgww t!mt m)
aomrauw ‘twues soouy £0o have Deen fikie pmviamw
ou the pathogenicity of senaria hamuloss to cilcXoi -
 %he prenéut investigation wee ?t?m:mrbm‘. A prolimine
ary Atteuﬁpﬁ to ossess the effoct of thoe paroslto O
on its host amier oomtrolicd experimoniul uamiﬁw
donuske | o

Halike, Toiramerss mohtedal awl Avuarda

spiraiis,predéctable establishucat of words in

the experimeatal hosts woe uot observed in the oase
of Adhasulosz. ‘This was perhaps due eioapalat-
ion of the larvae, espoacially the third wioge
Juveniles. Withiu the mcosa s & part of host
‘;';cs.;wnsa (hged)e muy 04’ the larves ;mmam. wria!z
xé the process of encapsalation. Therxe wag, Tiwre-
fora, nu savisfsotory correlation hotwaon The iafoet=
ive ;. dose aod e finel percontmge OF Woris catabe
iished. fi'n.a-ite #s0itic loetaas, the Wosdge numl-
er of worms developed to adaly stage iu ‘Mibile &égharn
ahdcks that roeceilved V0 ilufeotive larvae wis &l‘?.ﬁzj;‘
whorcoe only 32408 worms established e the lnfoot-

ive dose was ralscd to 400 larvse. 1 Hludte itook
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broed ogly 3.91 worms eatablished with an lafeetive
douse of 409 lsrvas. £t is probable that m respouse
of the host wml conssqaent rejeetiou of iufeotion
duarlay the carly steges s ddreetdy proporeiomnal to
the dowe of infective larvae. JAckert gt gil.{1981)
also ohserved a efmilar checomina with Jscaridis
iiuasata of chicken. ifichel (1963} explaiume that
"the proportion of lavge duses of iufective larvae
or eyss Whaich become establisaed is oftey sma‘ilnr
thag that of sungll domes aul du Boue eases Sho evide
euce s cleor that, 3¢ is fnitdal vetaniishm: a8 thot

i affevted aud ot cthe rate of mubwBogioud iva’.

itamaewany (1977) hiad obsoxved a morwoovtic
morwoshrowic austwia ia the indedal period, Tolloved
by & hypoecaronic auacvuwda g later ntage 6f coniroiiod
Le mohtedai dufoetions ig Towls. chandraseldisran
{1077} had observed microortic hypochrogle auwenia
2 leugoeytosis dn eontrolied dnfeetion of Huidostomum

slriabini asd Lpomidicstomun Yuoiunt:wm i ducke.

re Rt

He wpoticed, auaseuia, weakuess, iu-appetanee, and
listilcwsinss aw elinleal gymptoum of suwidostonlonis

ant Lnomidiostontanis in ducis.
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Deo (1964 ), Gasrﬂmer (1964 ), Hoxgon & Howkius
(2953) Wehr {1943), Lovine (1968) and Soulaby (1966 )
nave stated that, wien prosens in auiall punboers
HEMENAD Dasaloss do 00T vsuse suy noticeablo effoot
90 the healthi of the Blrda, bat ipn nuavy\infmﬁt&tiﬂus
Bie soxms pxoduce omaciation, drooyiucas, weakiuess aud
anachiae  Liudsey (1966) has resorted sirustoms of wasting,
auavmia and general wealmoss in Palryy dunfeoted with
é,hamuiqga. Iu the presout luvestigasion, the chilols
exhiibl ted 0o naticeable symptoms Auxdwr il Fivge
tares weeks of iufectiocn; but a8 the inleoticn prog-
roessed the birds boecame anthrifty. JAunscala wos ovide gt
from tho 43xd Qay io Ynite Piymouth Rools, ang Lroa
58th day pest infection in Yhite Leghorn birds. Thase
resulis are 4n egrocuent with thoso of tho abuve

2RLNhOors.e

Kaushik aud Seu (1978) have reporied
leucooytosis with QOrres joniing amainio hotorophilia
during the initigl Berded or ooutroal il docoridia pelid
infoctions iu chilcks. They have obaarved ahooluie
eosluophilia from sevoni o Lourih woels of nfeotion.

Hwang (1904) has Xeporiesl a marited relative bBaotoexomiiiia



amg wogoeyiosds with & corrospontiny lyaphoovtoponia

1n furkey poudis henvily fufeatod with yvaganis

traohea Lorvae. Olson and Wevine (1939) haee reporied

eosivephilia and heterephilia 1k eonirelled dupillorin

golumbne infeotlon du chickeus. Nomowwauy (L0795

Lhas ohsorved an initial eosiuophiliyg aund louesoytosis

iu the fovasive seriod oud o Betrophilia iy the latey
period of T.uohtedei lafestion in fowis. e also
observod lencoeytosis and eosiuoonilia Au dho initial
pariod aud & leusopendn hederopnilliz aud Lyaphocyispouls
iu the later siajes of wenospecdfie JS.aulvadis asd
dispecdtic Jpenplralis and P golitodat inrsetious.
Cheaudrasekbaran (2977 ) has onserved lenmcoovionds i

Amwidostomiagis and Dpomwiddostauinais in dueits.

I the preseat iuvestipatiou, duriln: the duvasive
poriod ag doltisl leuwcosyiosis from i4th day to 36th
day post iateotion was Obworved in Both the hreeds of

chiickens, which was & agreswcat with the fimdings of

. Kaushik awd son (1978), Rampevwasy (1U7T7)e A mild

dagree of porgistoant eos'ifitﬁgﬁ;imia was olmaorved in
noth the bresds of ch icKs, thros f;.}-mu‘% Tl e:zp;}rimmal
mémﬁ' ot Todeys; Wiereas » 4T 45 Obmeorved Iyom the
gariier vepores, that gencrally aaﬁmmmxuia DT ~

@0terises ihe initisl respouse of the host o the
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Saranite. Lurlug the later atugoes ﬁgii‘am'ﬁzglia is

reported to be loaw evident. A sustadies hotoro; il
won olso observeds, during ihe present dnvestiyation da
the gase of hoth brasds of chioks, and & appreciable

leuooponia was obwerved duving ouy stoge »f Anfoction.

Fhie wmax ikan woris lood z‘mticed i naturai
delnamiaiosa iufqd_v‘;ien by dha ter‘;* {}.'1 U) van dd adalv
wovims and by slanesl {1986} 23 adule verms. [ the
proseut stady 8 meximes of 71 worms (33 males @ 38
fomsios y could L}c OOV m-};g, wiioh podnts oot that
the bhivds S8y acquize very heavy infeovion awiex
asperiee e al oogditionsg. The propatent perioad of
infectinn was fouad 50 Ju siuwilar €O S0 Magerved
by Susdorem {1971),

Tha Limised ohsgrvatione unds ou i wolght
gaivn of the White Roek bhirds fmdleate thar ud a
result of A.hamloss infoation thg_& pirdn lope oous ld-
arable smouat of theilr body weight. e eceunonic loss
due to deereased hody woedght wes csieulated to be
52976 per bird cugparend to ihe coutrol hirde. 1In
White bLeghors lavers the gexual maturiity was delayed
by 13 days in the troup I end 2% doys in Group {1

nomppared o the coatrol bizde. The rate of ey produetio
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and the related feed ntflolency of the iufocted lavors

was low wien cenpared to the negative odatrol. it

wéss Ccaloulated that the birds af Group £ ol Groun 4
Tequired Hse 1030 and Hsel.0H Worth of more fred res; reetively

compared with the ocontrols to Produce i dogey of BUNG -

Soulsby (1365} and Leviuo {(1933) have obsepe
lém‘! magrikod destructisn of p&f}:mi‘%i’*et! slumizs, hyvper 1y aptys
or the adjac:xmt wiawls, mariwd :i.uz.zlﬁrauam with Lymphocrtes
. and at&sinop}ula, 1T fi‘)rsms :mmm elmﬁeaﬁﬁ. Soulaty
{14 .x) had reported haemorrhagic dnflamaniion of the
tunleca g; am‘ia with mecrosis amd destraotion of the
'ho..;w lindng. » Iy ‘tliﬁl prasent Auvessipation alnu,

Quring he dndtiai Msse or infectlon, the gams chauges
vere obgorved. potsenke (1932} re gwtmi hoomorrhingdie

| inflsmmstion of the Wucoga Botwaen 35 to 55 days aftey
1u£actism with A.&mmulu&a, aud nedudo f*lz'm:nuem D Lire
DOt daye Yheroas 1u e present lavastigativug, eros 5 105
af tho koratiy 1m=’<31* Aad hoamorrhagic infigmmation

WAy sbsexved botwoen the poriods of 6%h Ang ana ¢ 2200

42y posi dufectiion awl wodulo fornatioy was evident

On the 43rd day posy iy FOSLLou. A Lome of Lo (33 Dt

pody givat eolin WaIis reg,axie."¢,f Seen around the meoretic

masses 0 wlthiu the vorn LToolde  Whwse waeldls have
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Drobably a scaveiging function. Siwmilor zooe of gileut
cells has also bosn reporied by Mair {iiﬁiﬁ}' in artidice
daily fuduced iofiswmatory reaotion arcumd thw 1orvee
OF A.Buum osod Tegduis iu the subcubmuesiw tissue of

Chicliotie



SUMMARY



SUMNMARY

The psthogeuic effect of Adiamilosa, a
spirarid psrasite ocouriug la the mwouloture of
gizzard of fovwl vag determined wler coatrolled araad-;
itionms wo breeds of bhlokea namely the fdte mmwré
(su ogg strain) anml the Yhite flymouth Rock (o broiler
strain} were used ¢ study the efieot on the host.
The parsmeters obaqrvel wozre hacmatologdeal vitonges,
weight gain, sexual maturity, dasemsity of Lloyiog,

Tood eXficicany aml histo-pathological ohagges.

3. ‘he naomatologdeosi changes ooikilsted
of ap initial Jeucocytasis from 314th day to 36th ﬁéy
post iufection, and m wild eosinophilia throughout
the observed poriod of 70 davas dn Doth browods of
chlckeuse The Wnite leghors Biwds showed hederophills
s Lysphweyvtophenia from ddwd to Toth day post iufwztnitm;
wheress the Whilte Plymouth Hock bixds shawed & hotoro=
miilla aad lyoFweyiopenia yom 30th day {0 the TGth dsy

ot fufeotion.

Ze he Welpht gain of the dufected Vhdte
fock birds wers found to be poor o the Tih and Bih
wecks after fufection. e evsaomic Loss due to

deoressed body wedigit was coaleulated €0 De Hu.2«76 per
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wird compared to the control bizd dwing the QbseYvel
peviod of T¢ 0%6.

Se | fu Yolte Leghorao 3&5}6"‘3. Ty BAOT .m,&
maturity was delaved By i3 c!ays iy low werm burden aud
by .3.1 days in heavy tiu‘ieu'ci-cm compared 0 e eoptral
'b':irm e r"a'i;z.s of apg produstion Was als: Liss an the
.uheuwu “z‘airaié. ariuy i obnorved aepionl of B0 da“,
the wnui wader of eggs laid wore AL Aud G ra;smemmiy
iz@ Loy auc§ h@mw:r Iufccd j,xaz:sft; WARTO UG LlE cow‘x‘m Bird

tald 20 eggs durdg il P daile

:4. Whe feod é:t"fw;‘imzmy ui i dufecioed
.i&yém was Low sheu adaaa:armi o the wogntlve ooniyala
In 163%: apd .m.w:y lafeotion, Moed 30 mul ilg. 1468 worih
ol fla :Km:s(i ven ot ive Ly woexe requived to prodaec die

BoBoes o wa COMPRZad te the Contrals.

5. ‘the prenastens poried of dufection w26
connd to he in from T3 to 90 doya {avewage B days } ond

was not lullueoted by the auwber of Words cabtayidnneds

G hird stago Juvenlles beocswo encapsul ated
dg @ xosalt of host intorsetion, within 2 davs after Lhe
adninisitration of iuleotive LarvVae. Magy appoared €9
é;.r.wa peydaned filoce thore was UO aoarrotation betweocn
Eah size of e igfective dose and e sotal mﬁﬁmr oL

wors essahilishode
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7. ‘iho gross pﬂ‘tjaﬂl@giuéﬁ. ohgnges of the
affootes giszards lunoluded potechial hrenorchages o
*é;hé)-_ muensda o erosion or tho keratin lgyer on tho
Saud day post ';%zfszat‘mig; madule Tovpation du the :
mugealar coat with erosiou, Ml % chomlyy of the
koratin layew im the 4drd day post dnfedtion; onlarge—
meut of 2igzard witi hrmm.g,ﬁﬁ auyfago z;tiai;c'i;almwﬂam(m, ,
aud, accwmulation of Awliammatory gxuﬁnt@l in the worn

traoks, on the TOth day post inPectinne

_ 8, The zaiﬁﬁ’mi«;:éé Ada "'1&:::'; i oRg e IveRd ;ﬁ(}rﬂg
durdug the {uitind phase of infection (Zrd %o 18th dav)
severe coliular reuotion, huesorzhiage. audl wovrcois. of
the _édﬁ?e@rﬁ@ial mueosa; deaquomation of the koratio
foyar, iafiliratiocn with ,'iy:ngm-ueyi;czs& and hwotoro:llis
in the lanipa prepria; fooal infiltration with hoteyoe-
phils eud Rymphscyetes dp the misoular coat; luvesdon
iunto ithe ‘El;uﬂ&i’i?i&!? tinsue BY "E;it:\;«:. paragites with wigratory
tracks fiiled with me:g;:‘t.ic MBS, BRrromikied Y gisut |
me'lia aid plid degros fi?lrvi33fiﬁ o who 2ath day; fibrous
cncapsuiation of parasdites, iv:pra'mﬂmcmi Rooxomls aud |

extondive ayositds ou the 45rd day; pronoasced
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ghont cell sggyvegation sl fiurouis arowut the wpeorosod

worm traclis, exieusive muscular soedemta aud sub=dvuto
to obrondle focal myositds on the HUCH day; afdances
fivrous tlssue roaciious oy whe $Oth day; s chironio

fibrous $tdssue veactions on the VO day post infeotion.



REFERENCES



BEFLHDNCES

Lokertedelie, Gralidus,iiale gifOdl, Lietde Qi SOR LY 43000 {1951,
puantitative studies on the adrinintratiow of
variable wmumder. of pomatode ogs {Baanxrigia
lineaia) §0 chickond.

Citgd by rdehel (3968 ),

Alicatm,dele (1938) - v
Hhe life-kistory of fho iZsox-rora {chedlosnirars
hagnlosa) At its wede of Eramtlesion o chickeus
with apeciai yveferouce U0 Hawadin conditions.
Cited by Supdoarss, {(12971) ‘

Atdoota, JeD.(1969) _
Tn: Parasites of wan oud anlwals in sEovraiie
5 eKarger, Boasel {wdtzeriand J,Novw York. T3l

Bald,leSe aud Kalra, Le5.(2973)
srudics on the ducidense of helmiuths du domestic
ond wild blrds dn Mulab State. lehenatxla.
Paniob Agrie uive Jo Hese 12 (3): B10-320

Balerao,Geiis Aty a0, HeHel. {1944)
Some helminth parsgites of poudiry.
1?1'0(:. .[!“3. »&eiliin :iig.ﬂ :lé,’ ki}; :5()"‘1;‘3-

APock,Je (1355 )
Zur lilstopathoelogie dex Hagowmrmsedaoche dey flubuer.
fernranit Bgee 17 (207 131137,

*Hravo,ile e {1949}
Aota acera de Acguria {(choilospirural hawilons
{(piesing,i851 ) nematodo parasito do Gallus
godliae uwomesticus.
dnuls. foat.Biol. 20 P Fo e g T e

A6 AXDB A, be (1950
La aonarios { O disfarsgosd) ded polil kota Il
ngSoptributo anatogo-lstopatoloyf Len”.
sooprotiisssle O {7} 335343,




' | 4 311

Chandraseliinran,ie (1967 )
Studies on the Common oo
domestice duci. s LS0. T
Uadversity v - la.

srades egeouktered io
Jad submltted to the

Chaadrasekhnarsie, e o 007

Stadies oo w0 Lory pukhogeniodty and troataeat
of dwportous uosoiuns Gf domostio ducke Miele
fhesis suﬁm..u,u 0 tho Agricuitural Jumormtx
zmral&o '

chattorjleie.Ce (2959) :
eport ou two agregurdest masm ode paragites fron
domesticaied animals of Eudia 0¥ Huynae
Indisn vat‘t.mﬁin 9 (3) 3 823331,

*Gonitlingle he (41983 )
- The gizizard-worm 4y | i‘uebau. .
HSelobt. nﬁgﬁ.’iﬂa g (w) 13

“oppinl,ite (1936 )
LY acuarissi { O disforagosi) sed. podXd dAn Uabriae
Nuava Yet, 16 {11}: 312313

**Czapliuki Be, MulOzewsiti,As ol Bwdetliowaki, . {1956},
- Wplyw Subklimiczmej Dowasjd daaldogtonun auseris
(ﬁcder. i800) ua wsroat i tuez gesie
Wiade parazyte 2 (3) sappl: 187-188.

Jreo, S (1954) ' o
Hound worms o6 poultry. LeZaialis How Dellid
Is¢ ed. 102, ’

Pixit,3.6. (2953) :
Jome record on norani worm burden of fovis.e
Iudisn Vet. de29 (1}' B8 o

Hotsouko,TeRe (1952 ) Cited by Soulsby {id8G).



12

* HOtsouko,Teils (1953)
fite eycie of thellospiruxa immuimn. parasite of
- gailinacenus birds.
Dokcl. Akade Nauk SEBiLe 88 {3) : DBG=IBA.

“ub@y.d.?. ik {?]@ud&.ﬂa&"ac {1%5) , ‘
D pone helalathio lemdony L the [ludian dovestio
duck {anas platyrlbyuchios domoesticud ).
indian Je. ¥ote Sgie 30 (3)3 190=195.

Budye jat, Hei1964)
Helmiuths aud heladwihic &u.m,m.,c, 3 din e ene
Lodlan ver. J 41 (8} @ G3g-54.

# Epighk,Kes Seliauzel, He and lMawra,ielie {1369}
The pathogeniclity of snidostoremt duforiion iy thes
EONGQa
‘enthl. Vot dade 16 (0) 5 Tda-T96,

Gardiuer, Jele (1956 ) _
Roundinrme, (0! Animal Disetwese WebdlepteAgrie
Hashingtoi,DeCe 488

liwang, Joseph Co. (139@4) _
Hoomograa oFf Surikey pouldtsn experivioutglly fufceted

with Syungamus fxac zma.
Svaan s 3 {3 380-330.

Hodasd, Jeifeide {19689
Douparative swudies on e helminth Javas of
pative auwd invroduced Jdorestic Lowls dn Ghaua.
de holmiath. 43 (5): SU-id.

Kaushi%:,il.li. aud SoteSalis {1{%
Studias on loucouysic 1’0.& nange Ui ohldoks
experimental iy dulvatod «um docaridin gatid.
&R}i&lﬂ‘ .,:f., .ﬁ"‘!'{!i.mo tﬁ&- 46 k() }5 hdde-dd I




*HrahlueTt,ite (2 953)
Hagenwurier belwm Hulig.
Mie Yot Hode 8 (2): 33

Spilvurica: - - cray .o rasitep of dowmestie
agimais s L Gude oooss Pablishiagz Cowpany.
Hinneay L. Sl

Fdudsey, Me¥e (1985} <icu by Wsaon genls {1079 )

HaG Nodely Aele (19?0 )
' dsidos tomin guserds i "’"!.Bf‘isi‘?u 1 wild swans aud
golden eye Quoks.
Gdﬁ. V\"tl l’c 11 (3) 1¢ 4"‘16?.

x‘.amm, Holta {1966}
O aomscn splourdd wors offeatiny Phitlippine
mmzm.-tiu ohlokens. - S
P&Iiliﬂf}_o ':,1. ifﬁ'c".b :!‘Q’J- g . ii&i-l.'.%i-

iy

Hugou, Peve, Hodgkinsou, Hele aml HO sllam, Medele {1974)
dAcuaria akrjabind o&araku, 1980 iu a caged fineh.
.i..q.w*t.d.‘,d (d} 2338133,

ke, J.% {1968)
Imgundty to neluiuths associaied with the Li5s5u0H e
in: ‘k’qaymr,A.L.aa. (Bd)}, Lwrmindty €9 pavasitod.
Blacgwell Solantific mahhmaz*fmﬁ. xPord 8.

Horgan,Bells anud limvicdns, Pede (1953 )
T Heldmiuths of noulixy In: Vevorinary Hedminthology.
drd ede Burgess Mablishiig Coapanye 2D4-240,

Madadiar, sSeVe and Advar, Velie (3947)
o ook st of permsdites (Disss Newatodal) s the
departnent 0of parusitologye Haidron Veteyiu ary
Collese  LaBoratory.
Luglan. ¥at. Ja 24 (2): (e




ii4

Nadx, Hala (1973)
The early ianflamnatory rcaction iu thie fowl.
fata Vet. Scaud, 42, 1-103.

Mambiyar, KeT.¥.(196i)
Studies on the haematology of doumesiic fowl, :
HeBeoThesis submitted to the Undversity of Msdras.

Nath,De and Pande, .«.(19-—&3)
Iegions as:aae;mtmi with some of the nenatodes
paresltie in the alinentary eonal of Iudian
domestic fowls.
Hes. Vet, Sci. 4 (3) 3 5903960

Olson, ©e 2ad Levime, PP, {1929)
A study of the celiular elameuts aud haemoglobin

in the blosd of chickens experimontally infeoted
- with Cavillaria columbde. .

Poult, Soi. 418 : 3. .

Hamaswamy,il. {1 977 )

Ftudies oun the patnagcuioity of Felraweros mohtedad
and Acuaria spivalis of forls. SleVeSCe D105 IS \
aiﬂmumu to 'r.nc Agricultural Undversity of, Slerala,

Schalm, Uele (19":'1)

Vetorinary Emﬁmatom;,f. 2ud ed. 8 « Febiger,
Palladelphine §4-53,

Schwarts. Cue aud scuwarts, Lalte (1951)
Cited by Alicata {1985}, '

Shastri, U.V., Kamath, G, and Ghafoar,idete (1974}
fipcurence of internal parasites of desi fowls in
Marathwado region of HHaharas tra State.

gdl‘q vet. 1.‘. di (J)o 243



| 0020

AR5

3 Oulﬂbygﬁqdcbn {j‘, B35 ) ) .
Text book of Veveriunary Ciindeal parasivology.
Voi i~Meludtiths. I3t ode Blaclorell Sclentific
- publications, Uforde 3d=020,

GonlabyHedeie (3966)
Helmiaths, Jrthropods amd Protozoa of Domesticsted
aaimeic. DBallliere, Tindel sud Cassoll ifd.
Loudile Zidde

SrivantavaileDe (19349)
Studies oun the holnigth parasitos of  fadinn FORLETY .
Part Ill. ‘The soeurrcence of two s plxurid stonach
worms in Lfowls. :
fodian Jovet. Sel. 9 {1):256-227.

Sund aromly, Kelle, NMadhakrishaan,eV. and Padmoansina Iyorgli.
{1953 )
& uote oh the common paregitic holmiuths of fovig
in Herala.
Heraia vot. } (i): 17-04.

Suadaram,ieKe {2974 ) ‘
Htudies ou the epiruvids of fowl {Gallus goellus
domesticus ) Mhele Tnosis submiited to the University
of ,Kerala. .

* Ulixichile {1932 ,
Dio mngeaubriscuche der Guuse.
bragedrohe flormed. 12 (3): ol~68.

VWehr,lelle and Chirdstousel,Jeis {1943 ) :
{uterwal porasites of pouliry. [u: Gove Hambidge {<a)
Heepilug live-atook healthy. Web.lopt. Sgrie
WaalRiugton,Hele 10306
VehrBeBe {1903 )
dymatodes el Acanthonephaisnse 1o Hofstad,i,.,
Caluekydetfe, Holaboldl,elw, ligdil, Waile suad Yoder,
Jradiete (Hdm}e DMiseases of poultzire GCh od.
The Lowa State Univers ity dresb. Soese 862,
uiﬂtr@ﬁl}' idetle {3‘)’74} .
Clinieal haenatology. Thv ede ‘o0 ik i'ohijesr,
“iladelphia. 1154

)

= o gpiginal Qoi comuliod.



PATHOGENICITY OF ACUARIA HAMULOSA
TO CHICKEN

BY
Y. GANESWARA RAO

THESIS

Submitted in partial fulfilment of the
requirement for the degree

Master of Ueterinary SBelence

Faculty of Veterinary and Animal Sciences
Kerala Agricultural University

Department of Parasitology

COLLEGE OF VETERINARY & ANIMAL SCIENCES
MANNUTHY - TRICHUR

18 O MA



AUSTRAGT

Coutrolled experiments were conducted with ecomu-
only occuring spirurid worm of chicken, Hsuudria
hamaioss, in twe bhreeds of chioken, namwely the White
legnora (an egg strainm) and the Yhite Alymouth ltock

(a nroiler straiu).

Tiie bluog changes éonﬂueted revoaled an iuditisl
leucecytosis froa|14tn day to 36th day, folloved by |
neterophilia from 43rd day % TOTL day post iufeotion,
awd o wild eosinophilia tiroughoul the experimental
perdod. %Sne infected VWadte L"lﬁméuth ioclk birds logt
coegslderable amount of thedxy Loy welfhit. IQ Whife
Leghora layers, there was great dolay in gexuwal mat -
urity and poor feed efficiency as iudicated by reﬂunad‘
oz productiou. 'The porcoditage of establisiuseut in
the experiment was fouu? €9 be not correlated to the
igfeotive doses The pathological chauges in the
atfocted gizzards iandicated au acute Lufiammution
during the iuvesive phase of juvealles, follmved by
a chroulc réaétiwn,'whiah by 60tk day ?ost infection
was well eatablished 1Bd;pating the development of
-a hosﬁﬁparasite‘baxaﬁeéﬂ,towagds thae 1ater stages of

iufection.
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