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INTRODIGTTION

In Indis, poultry keeping is In vogue since the
days of antiquity. The modern Indian breeds of poultry are
stated to bave descended from the wild jungle fowl (gsllus
gallug), waich had 1ts origin in thls country. ( Naldu,
1959 ).

The poultry industry in India received its due
resognition due %o its economical importance baged on nu-
tritive values. Verious schemes for the development of this
industry have been launched in different parts of the

country.

The objestive of a well organised poultry farm
is optimum production in order to make i1t profitable commer-
e¢lally. Nevertheless, this industry, like sny other live-
astock industry, is subjeat to varicus hazards viz: specific
and non~gpecific disesses which cause heavy mortality

leading to economic losses.

Ulsesses of reproductive gystem are reported to
be responsible for heavy economic loss. Statistical data,
ecllected by Sharma and Singh (1964) dupring e period of six
years, indicated that 44.8¥ of the total losses at Mathupe

Poultry Pare were due to disesses of raproduativo tract
nloneg.

Salpingitis 1s one of the reproductive disorders
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characterised by inflanmation of oviduct. It is variously
discussed by different workers es egz-bound, egg-peritonitis,
pruptured yolk,s$ impaction of oviduct etoc. However, accor-
ding to Lindgren (188¢), all these conditions are the manie
festations of the same disease entity. The data so far
available are mostly concerned with the indidence of the
digesse. Only a few reports are available regarding the

pathogenesis and pathology of the disesse.

salpingitis may be found either in acute or
ohronis form. Bue to lack of adequate informations regerding
the clinical syndromes of this rapldly fatal digease, e
acute digease is mainly recognised from autopsical findings
which are characterised by inflammatory or hyper-secretory
disturbasnces of the oviduot with or without conocurrent

presence of peritonitis.

The majority ot'rsports in literature on clinieal
syndromes of the disease are referable to chronic salpingitis.
The symptoms described are loss of appetite and in welght,
shrunken and cyancotic comb, partial or complete cessation of
egg production, clomcsl discharge often with bad smell and
the classliocal "Penguin” or duck sitting posture.

Meny workers have inoriminated certain pre-
disposing fectors vizs breed and age suseptibility, Z. goli,
barmonal influences etoe, Certein paysicasl and physiologloal

stresses caused by faotors, such as, hilgh-perches, physical

exbaution of the egg~laying apparatus etcs bave been inori-
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-minated to contribute to thig condition.

Meny organisms have been isolated from the
ovidust of salpinzitis sases, putting them as primary or
gecondary agents. Organisms llke Salmonella, Fagsturella,

atreptogogel and E. goll were lsolated. Of these, L goll
is supposed to be the primary agent which in assoclation

with other predigposing fastors, precipltates the disease.
In Igdla, Gupta end Singh (1963) isclated some strains of
E+ Coli from egz-peritonitis oszses, and typed. They found
that only certain serotypes of E. €oll cause th is condlti;on.
Reports are alsc available about the relationship of EeGoll
to salpingitis as primary sgent.

Lindgren (1964), in his work on setiology of
sslpingo-peritonitis, found certain post-mortem findings
such as bhigh overian activity and better nutritional state
in naturally osourring canses, snd consgidered that hermonal
predisposition was invoelved in the causation of the dlsease.
Be obtained experimental evidences supporting the view that
higher level of both progesterone and cestrogen but not
alone predisposed the bird thereby enhancing the pathozeni-

olty of the ke Goll.

However, the role of infeoction by bacteria in-
oluding £+ Coll as 8 causative agent in the reproductive
digorders of domestic fowl has been subjected to contro=-
versial digoussionse Several authors ( Litzke, 1934: Movre
and Martin, 1944 : Kauwnker and Moser, 1954 end Munker,1955)
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noted frequent coincidence of E. 8oll Infection and salpin-
gitls, but believed bsateria to be secondary or agenal
invaders without any primary lmportance. Glantz, Narotaky
and Bubash (1952) frequen tlyliaohud Ee Goll from cases of
salpingitis and concluded that certain gserotypes of these
bacteria were evidently lmportant complicating faotors.

A few attempts to reproduse sslpingitis in fowl
are reported in literature. Twissleman (1939) was unable %o
reproduse the disesse by inosulating six 4-month: old pullets
with E. Goll isolated from the naturally cscurring disease.
ilater, arou and Seigel (1958) successfully reproduced the
disease by simultanecus inoculaticn of E. Coli and sterile
ezz~yolk intra-peritoneally. Sharma ( 1964 ), made success-

ful attempts in the above way.

In the present study, the incidence of salpingltis
was studied in relation to se=son, age, reed and other
faotors in en organised poultry farm. An attempt was made
to reproduce this condition experisentally in normel birds.
Pupther, attempts were also made to induse the infection in
sexually immature ohicks that were pretreated with oestrogen
and progesterone, using Z. Coll as infective agent to inves=-
tigate the interrelationship of intre-oviducal £. golil

infection and certain endoerine fesctors in domestis fowls.

THED
it
®



2 U4 s, b

.
8.
f%

b Forl N M Ly

1 S




REVIEW OF LITERATURE

1. BISTORY

Prier to 1900, only sketochy reports are availa-
ble in the literature on 'salphingitis’' as a condition asso-
clated with reproductive disorders in poul try.in 18;70, 0P e
Ees Crigp in London exhibited some of reproductive orgens
of hens showing that malformed and imperfect ova in the
hen generally arose due to inflamed ocondition of the
oviduct. Por 3 decades, the conoeption of the dlsease
remgined the same gince very little wns done in this direc~
tione Litzke (1934), while reviewing Lurcpesn literatures

observed ag follows i~

(1) 1Tre eonditlon "egg-bound” 1s a clinical concept
denoting symptoms of difficul tles in oviposition. The alms
of the most of the approaches %o the probiem are ocurative
treatment of the condition.

(11) A very wide variety of faotors are inecrimineted
as the oauges of "esg~-bound” . Most of them are external
generally mechaniocal or traumatic ag well as secondary
infeotions. Some workers attribute infection to be the
primary cause.

A
(111) selpingitis is one of the causes of ezg-bound
condition, next to intraabdominal tumors. This evidently

mesns that salpingitis 1s the primary lesion. {Pleisebliauer,
1928) .
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(1v) Asserding to Preig (1619), salpingitis 1s the
main digsease entity and the egzg-bound conditlon is one of
1ts symptoms. Sohutt (1930) ocalled the conditlon as “pilei~
tererkrankung® of fowl, waish means the salpingitis.

in American literature, & very special and
complex nomenclature has been uged in the descriptions of
this digeases To 1llustrate this, Thompson end Dodson (1922)
placed a total of 422 cases of reprodustive disorders under
gix different categoris. These were ovarien tumor, ruaptured
oviduct, egz-bound, salpingitis, prolapsed oviduct and
peritonitise. All these, according to current Eﬁropmn concep t,

can be grouped under salpingitis.

Cross and Seigel (1989) brought new aspects on
the digease by reproducing it by ineculation with E. Coll
using sterile yolk intreperétonielly as an adjuvant.

Where as Domermuth and Gross (1952) produced
this condition in day old chickens by injeoting with PP
LeOe via the yolk sace.

According to available records, the difference
in conception of this dlsease entity in the old world snd
lew are bowever only superficfal. Interesting to note is
that, that there are no earlier reports on this disease.
in I§d!m literature, which signifies, the need to werk
8 lot on thig line. & |



8. ETIOLOGY 3
(a) Spesific fastors -

Whether the diseese salpingits was of primary
or secondary nature remained a debstable subject for some
time in past. Lat' er, working on the eticlosy of the di-
seass, various workers have discussed the role of micro-

orgenisms in sgscciation with predisposing factors.

TeEennepe (1924), while working on etiology of
salpingitis referred %o several specles of mioro-organisas

as ocausative agents.

According to Sohimdt (1929), Mass (1923) bad
diegnosged selpingitis for the first time in en epedemic
form and termed 1t "Mass-fowl epedemic” . On bacteriological
examination, mioro~organisms were isclated.. Fowever, bhe
attached no eticlegical significance to these organisms
although the bactericlogicsl snd other findings had indi-
cated thelr role in the causation of the dlgease.

Reironymi and Bittner during the years 1925~
1926 reported salpingitis in domestic fowls in an epldemic

form and attributed trematodesg -« Prosthogonimug species as
m etlological agent of the digeuse.

Eber (1930) advocated that salpingitis is one
of the causes of "egg~bound" oonditione. The inflammatory
condition 1g a Sonisequense of mishapen or otherwise defec~

tive eggs, which obstruct the oviduot and ocuuge irsitation




gnd Inflammation.

Litzke (1934) reported the relationship of

3. pullorum to salpingltis in fowls. S. pullorum infestion
was found by cultural and sercloglcsl methods in 20% of
tairty nine fowls suffering from inflemmetion of the

oviduct.

Edwards and Bull (1937) isclated haemolytic
streptococsi, belonging to group 'C' of Lancefleld from
inflamed oviduct, peritonesl exudate and internal organse.
The portal of entry was thought to be genital tract.

Jull (1938), while desoribing the oliniesl
pisture of bird suffering from salpingitis, reported his

fellure in igsolating organisms from digsessed birds.

Beash (1940) reported isolation of E. gg_i
in pure culture from several caseas of egz-peritonitis,
although most of the egu-peritonitis ceses examined bac~
teriologlically proved to be sterile. The significance of
tbls orgenism in csusation of egg=peritonitis could not
be sscertained. Be also polnted out that unless the etio-
logical agent was investigated and known, 1t wes difficult

to formulate preventive measures aszeinst this condition.

Hoore and Marten (1944), on bacteriologlsal
examination of sutopsy materials of 274 (18.17) of 1051
hens having reproductive disorders, obtained basterisl
sultures from 44.5¢ of them. The work was done to investi-



-gate the possible role of mioro orgsnisms in the csusation
of digesses of female genital tract. The organiasms igolated
were Staph. gureus and 3taph. glbug 81.3%3 E. Coll 28.74.

Otucrs suoh as B. Subtilig, Stre Yirideng, hesmolytic strep~
tocoool, Pest. avigeptica and Salmonallae were found in the

remaining 12% cases. Pathogenlcity tests with the lsclates
resulted 1n illness or death in 54.97 of onses. They attrie
buted no etriologlcal signifisence to the isolated orgenisma,
since no significant results were obtained on comparative
bacteriologionl examination of infected and non-infected
groups of birds.

Romanoff and Romenoff (1949) stated thet Erog-
thozonimus magrorghig after getting into the ovidust resul-
ted in salpingitis.

Kjos-Hanssen (1950) 1lsclated shlgella-=like
organisms in pure culture from oviducts of 24 out of 561
hens suffering from egg~peritonitis. The organisms resem-
bled with clcacal bacteria present in many of normel benge.

Eungerford (1951) stated that Salmonells
Rullorum ocoassionally caused salpingitis in ohlokens
Pesulting in haemorrbagic discharge from the oviduct.
Salpingitis also oceured from "Vent glut® in whiech infes~
tion ascended from the vent to the oviduct. He stressed
the role of coliferm organisms in infection of oviducts

whioh subsequently resulted in omphalltls epidemls in
bhatohing ohicks. |
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Ball (1958) felt that salpingitis out breaks
might be cauged due to 3. Pullopuns infection, which inturn
resulted in par!.toni;tiu due to rupture of the infected ova~
rien follieles. Salpingitis also oscuped in immature pulltes.
Be further advised to digcard the birds affested with salpin-
gitis due to 5. Pullorum in order to avoid the constant gource

of pullorum disease in ohicks.

¥unker (1955) examined infested ovidusts of 30
bens and hola_ntod sercbis misro~organisms in pure or mixed
sulture. This included E. Goll, S+ gallimerus, Microsoool,
Streptoooool, Pasturella, Proteus and Pseudomonas from 26
cagses. Ee inoriminated j. gallinapum as the primary etiolo-
glcalY agent. ' |

Advigory staff poul try world (1958) described
egg~peritonitis as the most common dlsense end opined that
carrisge of pullopum disease and fowl Syphold were some of
the conditions which led to this condition.

Amaell (1961) found 13 cases of peritonitis out
of 26 cage birds had{@s reprodustive disorders. Presence of
free egg material in the peritonial scavity or retention of
normal or abnormal egas in the oviduct resulting in its rup-
ture were the common findings in most of the cases. Basterio-
loglsal exemination of the abdominal fluld pevealed Ee Coli
in one case only. He considered egg=peritonitis assoclated

with adhesions aas a serious oonditions as it did not allow
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the removal of degensrated meterial from the abdominal cavity

even on abdominal irpigation. The condition resulted in

toxemie .

Vier (1961) round tuberculous lessions in the
ovidust of hens end demonstrated avian B‘ypg of liyco. Suber-
guloglg in shells, yolks and embryos of thelr eggse

Glantz et al. (1962) typed serologlcally 72
strains of E+ Goli isoleted: from cases of salpingltis. Hos®
of the strains belonged %o '0' groups 2a. The serotype 2a 3
1 ¢ NM was the most common. Pe also isolated the serotype 73:
K : 4 from a flook affected with salpingitis. Strains with O
groups 13, 15 and 111 a, ¢ were Occassionally obtained. E«Coll
baving O agglutinamisns17 and 18 were alsoc isolated from
inflamed oviduots.

Rao gt al. (1962) desoribed peritonitis with
yellowish ocaseous exudate in the peritoneal cavity, ruptured
ovam, and inflamed ovaries as the invarinhle post=mor tem
findinge in chlckens affected with ornithosis. Feritoneum
revesled petechial haemorrhages. Such post-mortem lesions
were confused with either okronic fowl cholera or CHRD com=
plicated with egg-peritonitis.

Jacobs gt al. (1962) found Ioxoplasma gomdi in
ten pools of ovidusts out of 124 pools examined. Each pool
consigted of 10 oviducts or ten ovaries from hens having

macrosoopicelly normal viscera.
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Gupta (1963) lsolated 17 stralns of L. Goll
grom ege-peritonitis cases in chickens. Pifteen of these
straine proved to be pathogenis for mice. Serclogically,
they belonged %o '0' groups, 918' 05‘. 09. 017’ 0,33’ 023.
and 03. Serotype Oy on intraperitonial inoocula-

%911, %87
tion proved to be pathogenic for chicks alaoe.

shavme (1964), while working on pathology of
female zenital tract and egz-peritonitis, isolated [ .golil
from 8 gsges. In his experiment, he also assesed the role
of L. Goll in causing ezg<«peritonitis in ohloks given
simul taneously egg=-yolk through Intraperitonesl route.

Ltndgr@ (1964) gtudied the possible role of
Ee« Coll infection in naturally occuring cases of salpingi-
tis. He observed that the co~existance of L. geoli and
salpingitis was %ooc often (43% of 1784 selpingitis cagas
examined) %o be loosely leaned off as & mere casual inecie-

dence.

. Nicolet and Pey (1965) isolated pure cultures
of Fagt. a_gggg;;t_i_g_g frequently in spring from young hens
with salpingitis. In pathogensity tests with one strain,
the LDgo in mice could be Inoreased about Pifteen-fold by
simultaneous Injection of egz=-volk, half dfluted with broth .
The strain was pathogenic for dey old oh uksffgﬁuatim in
to yolk gas; but no death oocoured when it was Injested inra-
peritondally or intratracheally; 12 hens at the cessation of
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laying were {noculated intraperitoneslly, gubsutaneously,
{ntraveneously or into the oviduct end killed two months

later . Post-mortemn, histological and bacteriologlcal fin-
dings were given, the orgenlsm was recovered from pharynx
and trachea in sll 12 cases but in none from the oviduct

whioh was histologieally normal. It was ooncluded that

g heamolyticas plays &n important »ole 1n salpingitis of

fowls bus pre=disposing fastors were necesssry for its

caugation.

Kohlert (1968) examined speoimens from 237 laying
nens affeoted with soute sslpingitis with or without peri-
tonitise. Prom 128 specimens (85¢), pasturella-like orgsnisus
were isolated; Es 8oli was recovered from 71 (29.9%) oeses,
while the remaining specimens ﬁield.d Aerobactor aeroienes.
Becsuge of their bloghemical proparties, the pasturella
1ike orgenism wes considered %o constitute a distinet
species for which the neme Pasturella galpingitidis was
proposed » The organism wag pathogenls for day old ohilcks
by intraperitonesl or intramuscular inooulations.

Ball et al. (1969) made comparisons of the
peproductive tracts of five groups of turkey hens =(1)
myooplasus free, (11) conventionally reared disease free
(111) experimentally infected with Mycoplasma meleagridis
(iv) experimentally infect’ed with CELO virus end (v)
birds from floocks with infertility. They suggested that
lymphoid nodules and plasma oell in<filtrations were not
the normal structures in the treot and that the degres of
shange indicated the severity of infection REENES TEE GEB



aetiologloal agcnt‘ fnveclved.

The works of the authors reviewed above are
malnly related %o hoh-tl.on of different micro-organisms
from naturelly osocuring cases in relation %o salpingitis.
some of theauthors, whose work ls reviewed below, bave tried
to reproduce the condision experimentally in normal birds,

to asses the role of mioro-organisms in osusation of the

digease.

Broadfoot ¢t al. (1968) exposed geveral groups
of chloks of similar age, to the fleld gtrain of virulent
infectious bronohitis virus in order to gtudy its effect
on the female genital traot of the fowls. These chicks were
{nfected at intervals of three or four days during the 1st
18 days of life. Among the slx age groups, 52 non-layers
were examined wblch on post-mortem examinatlon were found
to have short non-patent ovidusts with varying quantity of
of free yolk in the body cavity of 33 hens. Oviduct was
found to be mainly affected while the ovary remained active.
They belleved that the activity of ovarles was probably
enbanced resulting in the formation of a large number of

immature ova.

Gross (1956) inooulated several groups of
ohloks of varying age groups with cultures of E. Coll alone
or together with 'W' gtrain of CRD agent. Salpingitis

ooour as one of the mnifestation of this infection which
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was probably caused due to bacteraemia. The organlsms

way 2 s S
remained alive in the ovidust for & long periocd.

Gpoas (1957) further observed frequent invole-
vement of ovidusct following experimental infec tion of left
great abdominal airsac with certain strains of E. Coll.

Fe slso desoribed the gross and histopathologleal changes

in the oviduct.

sevoian and Levine (1957) deseribed inflammatory
and glandular distention in ovidusgts in seven month old
birds infected with bronchitis virus experimentally.

Gross (1968) produced salpingitis experimentally
and reported the probablity of direct extension of L. goll
infection from left grester abdominal airsacs to the oviduo ¢
througk the attached posi tion of meso-salpinx. It was found
that the infection of the oviduct lasted for a period of
more than five months and probably resulted in permanent
malfunction of the oviduct. Ee further desoribed the asso-
clation of salpingitis with CRD partioularly when the latter
was oomplicated with E. Colt.

Gross and Seigol (1959) prodused egz-pemitonitis
experimentally with simul taneous injection of egz-yolk and
&+ Goll intraperitoneslly cr per-vaginum. They conducted twe
ldentloal experiments on 84 laying blrds. The lesions of
peritonisis produced experimentally were as severe ag those
found in m_tura_l cases. On the basls of these experiments,



as well as the findings of Cole and Futt (19563), they
disougssed the pathogenesis of eag peritonitis and observed
E. Coll present in the faocal matter were deposited in the
vagina which entered the peritoneal cavity through the
ovidust. In natural cases, the egg yolk in the peritoneal
cavity became contaminated with L. Coli and cauged peri-
tonitige Free= yolk in the peritoneal cavity cccured when
ova efter ovulation were not engulfed by the infundibulum

but dropped lnto the abdominal cavity. On rupture of vite~

1line membrane, yolk whick in normal course would be absor-
ved without sny deterffiment unless contaminated, get dis-
persed in the peritoneal cavity and cause peritonitis due

sontaminated by L. Coll.

Domermuth and Gross (1962) sonduc ted three
experiments and produced salpingitis by inocsulation of
sulturesof M. galligepticum. FProm the experiment, they
postulated that salpingitis cocure by mechanisal transfer
of M. gallisepticum from yolk sac or sirssc to oviddet.

Igysite (1963) isolated Toxoplagma gondil from
elbumen of two eggs leid by two hens infected with a high
doge (one million per bird) of organisms by intremiscular
route. One of these hens was found to have lymphooytie in-
filtration in subglendular regilon of oviduct.

Sharma (1984) stressed the role of L. Qoli
isolates and free egz-yolk in producing egz-peritonitis.
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Lindgren (1964) infected healthy birds under
different experimental conditions per vagine or intraper-
{toneally with L. Goll isolated from natural csses of
salpingitis. e found that young chicks were relatively
resistant to infection. He stressed that the predisposing
factors play a deciding role in the causation of the

digsease.

(b) Hon=-specific fastors :-
(1) salpingitis in relation to se fe

geveral authors have reported that theé incldence

of salpingitis in fowl varies with season.

Te Bennepe (1924), found that the incldense of

the disease increased in spring seasmm.

sochutt (1930) found an inoresse in the incidence
of salpingitis and total mortslity during May through August
and regarded this due to defective management during the
breeding season when the farm staff were too busy in incu-

bating snd hatohing egzs, cering for baby chiscks and to

glve the layers proper care.

Dudley, Dobson and Gordon (1941), whose date
showed similar preponderance of salpingitis cases during
April through August, regarded that salpingitis was caused
by exhaution of the egg-laying apparatus following intensive
production. Thie was attested by the fact that the death
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¢rom salpingltis increased during the latter half of laying
geason »

Fays (1949) in bis study on mor tality among 6 <
18 months old pullets observed that mortality rate was low
from September througk February, later getting on high from
Uapeh to June when it is reached 1%s max imume.

Epunsen and Godfrey (1952) found the ingidense
of salpingitis to reach its peak in June which was soinoi-
dent with high spring production. They belleved that the
rise in incidence was due Uo wear and tear of production.
The pericd of next pighest incldence was October through
Desember following the attalnment of sexual maturity. The

latter nevertheless varied from yesr Go year.

ogle (1938) reported bhis data on adult hen mor-
tality but did not enumerate the causes. Fe found the heavi~
est mortality during the quarter between April and June,
when normally in Hewyork State birds would be having the
advantage of milder temparature and considerably more sun-
shine. The lowest rate of loss was between Ootober and

December »

Lindgren (1964) in hils extensive work on sal-
pingitis in domestis fuwl observed a charscterestic seasonal
variation in the inoidence of salpingitis with peaks during
the late gpring snd around the turning of the years. e

found simllar correlation between egg~production end season



= 19 -

as determined by purchese figures from the swedish Fgg
Harketing Association and monthly average aumber of hours
of sunshine per day. ¥ Peaks of ezz production were always
shead of peaks of availability of sunlight and salpingitis

inoidence-.

Ipformations on these lines ere not available
in the Indlen literature as their works sre mainly refered

to etiology of the disease.

(11) gslpingitis in relation to breed:~

stafgeth and Boyd (1928) studled the insidence
of salpingitis in relation to broeﬁu in poultry. Fe observed
that the highest 1no1¢imoo of the digease was in WLE birds
(19.47) . The incidence among RIR, plymouth-rock and White

Wyandottes was of the same order ( 11 = 14% ).

Brysnt and Jhongon (1944) gave data on mor tal ity
and its causes in two strains of WLE birds numbering 1099
end 1081 pullets respectively end reported a bigh incidence
of peritonitis due mostly to secondary infec tion resuliing
from decomposed broken yolks in the abdominal cavity. The
suthors cleimed that the difference in losses from perito-

nitls between two straing was bighly significant.

Darcel gt al. (1952) reported significant diffe~
rence in the suceptibility of l;x-eod to salpingitis. Fe
found that 127 of eall mortality in barred plymouthrocks and
27¢ in brown leghoms were due to selpingitise
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Bowever, Lindgren (1964) who examined na tural
cases of salpingitis statistically falled to find uaoéi-
ation of breed dispesition %o this oonditione. ni pointed
out that the distribution of breeds was very skewy .

(114) Sslpingitis in relestion aget=

The literature on age fasctors. is very little.
Jordan (1956) opined that age may be the one of the fastors,
that predisposes the bird to the dlsease.

Whereas Lindgren (1964) found out that birds dled

from salpingitis during the pullet year have an average

age of 392 days. Ee also found out that thc;'o is a highly
signiricsnt negetive correlation between hatoking dates

end age at death in salpingltis, &that does not exist for
other diseases. Fe considers that this feot 1s taken to
indicate that season in itself 1s the determining fac tor

in the seasonal incidence of salpingitis and not age or

the duration of egig preduction preceding deathe.

(iv) Salpingitis in pelation %o harmonesi-

Lindgren (1964) mmw carried out infection expe-
riment in sexuslly immature pullets under various bharmonal
treatments. Ko stressed the role of ocestrogen and progester-

one in the defence mf mechanism of oviduct.



A disease is considered professicnal when it
1s direotly involved with its productive performance. In
thls connestion, it has been found that the ingidence of
salpingiftis is directly involved with bhigh egg-produs tion .
Quite a few authors heve reported on this line, and have
correlated the incidence of the disesse with bigh produstion.

sehutt (1930), working on etiology of salpin-
gitis opined that disesses of the oviducts of hens with
mex imum production may righly be regarded as professiocnal
diseases During active production, the hens are exposed to
oomidorabio strain due to exaggarated metabol ism not in-
frequently leading to physiologicel derangement. During

_ this perled, the reproductive organs are bassed with max imum

physiologicel burden. Even a slight departure from the
optimum conditions of breeding and manesgement will cause

injury to manifest in the organs.

Bushnell and Twiehans (1945) mentioned that
"egs-bound" frequently occcured in pullets and occcassicnally
in adult ones. Selpingitis or presence of an abnormally
large size egg in the oviduct resulted in this condition.
Affected birds visited the fests frequently and remained

rest less.

Lindgren (1964) found that mortal ity from sal-
pingitis has been shown to be positively correlated with
@ high pullet year egz welsht end a relatively high ega-
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Bo‘uver. no such information is available in
the Tndlan literature due perhaps o0 non~availability of
proper data in elther organised or rural flocks. In order
to sssess the losses for this economically important
digense, to determine the spediﬂu and non-gpecific etio-
logloal agents and to elucidate the pa thogenesis and
pathology of thls malady, it is essentisl that poul try
breeders are educated and statistical data are properly

recorded for study.
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PERIALS AND KETEOQD
1. INCIDENCE OF SALPINGITIS IH POULTRY S

The study on the incidence of galpingitis was
made on data collected from the posi-mortem records main-
tained in this department from April, 1968 to November,
1970, This also included the data ecollected by author In
sourse of autopsy examination during the surrent year. The
tnoidence was studled in relation to the season, &gfe, and
breed of the affected birds. The birds belonged primarily
to the Central Poultry Farm, Fatna.

e FERIMENTAL STUDIESS

(1) gbjesctive and plan of the experiment:«

1t will appear from the review that natural
salpingitis cases if not complicated with sny specifie
diseases, are encountered in sexuslly msture hens. In
order to determine the role of these sex hvéfmonau,.t in
predisposing the suceptible birds to aalpmgitis.:ff,o
groups of birds, sexuslly immature pullets and hens, to
be desoribed 1“}31- were selested for experimental infec-
tion. The pullets were divided Into three groupa for treat-
ment with oestrogen, progesterone and ocestrogen # proges=-
terone teqctheg;‘ prior to Infection. The adult birds which
were gexuslly mature were not trested with these hormones
The details about the procedure of h_;mm treame;t are
desoribed in appropriate section.
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(11) Bipds &~

Ten pullets and 3 gexuslly mature hens gach of
wiLE and RIR breeds, were used. They were obtained from
poultry unit of "Rapisna Cattle Breeding Farm, Dumraon® «
The pullets were of the age group of 16-20 weeks while the
pens were aged, 8 months. They were ma intained on poul try
ration obtalned from Central Poul try Farm, Patne, wates,and
greens were supplied ad 1ibitum. They were free from mf@;»
tinal parasites as dotarin‘d by examination of thelr fecal

samples.

(114) Pre-infestion hermenal treatment :-

As stated urlior;tho experimental pullets
numbering 14 were divided into 3 groups for troatment with
(1) oestrogen (2) progesterone and (3) progesterone ¢ oces-
trogen. Besides. 8 pullets were 1eft untreated as control.
of these 6 pullets, ¢ were Inooculated only with the cul tures
without pre-infection treatment with héﬁma, while two were

left as untreated controle. This 1s shown in the bable belowi-

= ( T AL B L é' HC} ‘:1.,
;J ‘ : Pekts f}'__ g -T« 8 "l~,.”' ,I.:,;.'_‘ s be
kb PL!)NQJ?)'F ?P"é'_:_ £ E,E:f— wite e A v Y Y

T/ond ~ TREATNENT
Oestrogen ]lrrosutorono Oeatrogeny i Controls

P t 4
WLE || RIR | wiB | RIR ‘ELH il H%R sterile nutri- Culture only.
br harmon

i i
i il i N | i LE RIR WLE ] RIR
89 70 57 &7 54 66 84 71 51 68
52 68 80 61 86 89 - - 66 58

55 63

HeBe 1= The figure indicate the bird number.
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The ocestrogen and progesterone commeroinlly
xown as " VETESTEROL" and" PROGESTIN® were the produsts
of May and Baker and Orgsnen respectively, purchased lo-
celly . The cestrogen and proges terone were administered
{ntramuscularly teo the respestive groups of birds sepera-~
tely each in the doses of 2.5 mgm. dalily for a period of
fifteen days. The 3rd group of six birds received both the
products on sither gide similarly for fifteen days. The

hens were not treated with any himone.

(1v) Experimental infeation 1=

(a) Strain s~

For experimentsl infeotlon,a virulent strain
of Le goll isolated by the author from a natural case of
acute salpingisis in poultry wes ti_e_d- The pathogenicity of
this isdlate was con:lmod by incculating O.1 ml. of en 18-
hour old broth sulture intra-peritoneally into chickens and
mices They dled within 18 hours, and the organlsms were
isolated from heart blood, liver, spleen, and peritoneal
fluid ot plain agsr as well as Ecsin-Methylene Elue agar
plates in pure cul fure.

(b) ation of culum &~
(LA

K
The E. goll nﬂ!.nr,\grm in nutrient broth
- '}*
aerobloally at 37°C for 18 hours, The viable count of
organisms present in broth was determined by 10-fold serial

dilutions on agar plates. The anumber of organisms in the
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(4]
oul ture was found %o be 8.4 x 10Y/ m1 .

(o) Meth £ inooulationte

As reported urliov) ;.Ef pullets and six hens
were uged for the purpose of artifisial lgfaotionf fach
pullet received a dose of 1 mle of the broth oul ture of
Ee goll contalning G4 x 1010/ ml. as desoribed above.
The culture was Inooulated per yaginum into the shell-
gland in the doses of 1 ml. for the pullets and § al. for
hmo The prosedures described by Lindgren (1964) were
followed for experimental infection in all the groups of

experimental birds.

TABLS NO.8

| - (= RN O £ o e Y
8

(7 aA /™
A BANSD

-+ Gl B ey
© 4 R S O e ;-VA..
Plhes OF ExpeRiINENTAL INFECTIOK] OFF M ATORE LAYING Hans.

T T
Particulars | 2ipd numbers { Date of

= } fnosulation
Infected with
E. goli. 78 75 80 81 17 8470
gontrols
(Sterile 78 78 17 «8 470
nutrient
broth only)

Ftut)thn small finger was inserted into the
vagine through closca and the incoulum was dropped beymnd
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the utero~vazinal orflce with the bhelp of a specially
modified goat teat canula attached to a syringe. The passaze
leading to the shell gland was ascertained by the finger

wh !.ch/(— evinced resistance ‘:g‘egfuma through the utero-
vaginal orfisce. After incsulation the birds were observed

for 1 bour, rogurgitaﬁon of inoculum did not occur in any

of them.

(v) t=infectl pvati tw

(a) Clindeel :-

prior to infeoction, all the experimental birds
were observed closely for any sisgn of disease. They were
included in the experiment, when they were found cliniecally
free from any disease. Furtbe:} body welght and body tempe=

pature of these birds were alsec resorded prior to Infeotion.

After art!.t,ioiai infection, the birds were
further examined for olinical esign of disense with parii-
cular reference to salpingitis. Perticular ettention was
paid to recording of drowsiness, incocordination of galt
and duck sitting posture, thermal response, cloacal dis-

sharge e%o.

(b) Serologicsl response :-

31ide agglutination test was done én the gerum
samples of birds collected at the timejy when they were
seorificed. For this purpose, the mrﬁcting straln of E.

80li was used as antizen. The agzlutination resction was



recorded and graded acsording to the degree of reaction

as follows i=

4 ## =  Strongly positive.

44 =  Hoderately positive.
£ = Fositive. 4
¥ =  Doubtful.
— = ﬁ‘lea'alfv‘w\.x- &
(vi) & lozicel studies i=

In order to draw information regarding the
establishment of infestion, the infected as well as control

birds were examined for total and differential count.
(a) Differential count -

Smears were prepared with blood obtalned from
the wing-wein snd stained by modified wrigpt's stain. Two
hundred leucocytes were counted in each smear following

the battlcricat system (

——

(b) Zgtal count i~

It is well recognised that procedures of counting
blood cells of mammals ere not sultable for avian blood. OF
the three mothods available, ( L.e. indirect, semi-direct
and direct methods ) semi-direct methed ( Wisemann's method)
as described by Coffin (!953 ) was followed in the present
study. With this procedure, the leuscocytes were stained

intense pink in contrast to 1imht pink nuslested red blood
C.llll



W ‘s dlluent:

Phloxine = 60 mgmo

Formelin =~ b seco
Ringer's -~ 96 s
solution .

The erythrooyte pipette was filled to 0.5 mark
with blood and rest of pipetie was flllod to 101 mark with
Wwiseman's diluent. The pipette - kept in refrigerator
overnizt to obtain meximum staining of the sells. The
following mornlag the red blood cells were counted in 80
small squares and,an the bloocd was diluted 200 times, the
number of red cells counted in 80 squares was mul tipl led
by 10,000 to give the number of Re Be C. per cablo milli-

meter of blood.

The number of acidophilic granulesytes was
sounted in the entire ruled area of the haemooytometer.
A differential count in a properly stained with blood
smear was performed to obtain proportion of heterophils,
ecsinophils in percentage. The total number of leucocytes
was caloulated according to the following formula.

Total lemnooytic count 3= No. of scidophilYic =
cell count X 10 X dilution faotor

00
5 of acidophillc cells
in blood smear X number of
square millimeters in the
hemooytome ter .

The experimental birds were sesorificed at veryiag
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fntervals between 4 hours snd /5 dayse.

For re-isolation of E. gagi?approzmwly 1
gne of tigsue from the oviduct was tirturated in nutrient
broth and inosulation made on to surfece of MoConky agar
and Eosin-Methylene blue sgar plates elther direct as well
as after enrichment over night in nutrient broth. The
fdentification of isolates resembling culturally and '
bs.oohunioally Le coli was made followlng the procedures
laid down ( Bergys manual 7

{viii) Gross and higtopathological gtudiegs~

All the experimental birds elther dead or
sacrified post-infection were autopsied and gross lesions
were recorded. The oviduct was divided into 5 segments
1.¢¢ infundibulum, 1sthmu. magnum, uterus and vagina. A
slit was made along whe ovidust and tissues showing lesions
were fixed between two pads of cotton soaked in 107 fore
malineg for about 1 - 2 hours. Later, they were transfered
as such in specimen bottle containing the fixative.

Apart from abovojso out of 120 oviducts showing
gross leslons of salpingitis which were collected during
the study of the disease were also selected, and fixed
similarly, for histopathologloal studies. Paraffin embedded
sections were out at 6 - 7 microns end stained by haema-

toxylin-eosin (tharris ), vangleson's methods.
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RESULTS

INCIDENSE CF SALPINGITIS 3

As stated in the previous seotion, the insidence
of salpingitis was studled on the date avallable in the
autopsy records of the pathology department of this coll.esge
from 1968-1970 as well as those ccllected by the author in
course of this investigation during the ourrent year. Durlng
this pericd, the incidence of the dlgeanse ranzed between 10%
and 3750 with an overall percentage of 25.6. seemingly, the
insidence was found to be the lowest arcund 10% 1n 1968
whioh rose to 37 .5% in 1970. Ths results afe shown in Table

Hoo. ITT.

TABLPE No. III.

Incldense of s:lpingitis in poultry at Central
Foultry Parm, Patna. >

! t {
Year { Total number of | Number of salpingltisi Persentage.
: .

{ adult bhens { sases found..

i autopsied ' §

e i i
1968 674 68 10.4
1969 601 198 ' 32 .9
1970 512 192 ST «5

: 14

Total . 1787 458 25 .6
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The data on the inoidence of selpinglitis were
studied in reletion Yo the breeds of poultry. It cen be
geen from Table No. IV that the average indidence among
RIR and WLE was 47.2% and 47.8% prespectively. 0o the other
nsnd, the persentsge among the Blagk Austrolps was 5-014,
duping this year. The yeer-wise break-up of the incidence
ghows that among the RIR, the percentags of galpingitis
was botween 35.3 and 51 .0 while in WLE it remained between
40.7 and 84.7. The Austrolops whiob were raigsed during the
ourrent year only bad the insidence of salpingitis to the

extent of 12.0% only.

T ABLE Hg. IV.

ineidence of sslpingitis in relation %o
breeds at Central Poultry Farm,
Patna.

] § i |
Year | Total no. | RIR i WLH Black Austrolops

| of selpin-{to. of Fercent} No. of IPol'oand Noe. of lrercent

i gitis { salpin-| | salpin-| { sslpin=-|

{ cases. | gitis | | gitls | | gitie

; | cases | | coses. | f casen. |

. i S5 i i i i
1968 488 24 353 44 84 .7 © -
1959 198 101 51 .0 o7 49.0 - -
Total » 4568 216 47 2 219 47 .8 25 5 :0




1% would appesr from Table No. V that maximum
number of selpingitis cases ocourred in poultry in the age
group ér 8 to @ months, irrespective of thelr breeds and
advancing age. The incidence gradually declined in both WLE

end RIR but thelr percentages hugzed olosely in the parti-

cular age group.

TABLE Wo.V.

Insidence of salpingitis in relation to
age, et Central Poultry Farm,
Patnae.

i ]

Age i WLE § IR § Blask Austrol

zpoup [ We. of | Peroentage | No. of Ipercentage I No. of i Percentage
| salpin= | of salpin-| salpin-iof salpin- | selpin- { of salpin-
i gitis | zitis. | gitis Izitis. f gicis | gitis.
gouu. = f cases 1 = ecages.

6 to 8 112/458 24 .4 107/458 24 .36 23/458 5.0

monthg, ;

8 t018 80/488 17 «46 95/458 20 «3 = ~

m&.o :

12 o 18 27/488 6.9 16/468 3.5 = -

monthg. - 5

He Be 3= Numerator indiocates number of cases of
solpingitis within the age group.

Denominator indicates number of deaths

due %o salpingitis.
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Fapther it was also observed that the percentaige of
moptalities due to salpingitis was the highest ( 53.94% )
during winter 1.e. from November %o Pebruary while 1% was

the lmuut 311:-&3 the monsoon season 1.e. July to October.

TABLE No. VI,

Insidense of salpinglts in relation to
geasgon a2t Central Poultry Farm,
Patua.

i i

Year | Total no.l Numb £ itiv cagg‘g
{ of cases | wing i Summer B
{ of sal= Humber of iPercen=-i No. of [Percen=§ Noe Of b-ram-

{ pingitis I salpin- {tage | selpin-itage. | salpin=-itage.

! | gitis | i gitis | § gitis

| j cases. |} | cases. 1} | cnses. |

i i i i i i
1968 58 15 gg.2 19 27«9 36 50 «0
1960 198 123 62 .1 48 24 .3 27 13 .8
1970 192 109 56 .7 56 23 .9 27 14 .1

He Be i= Winter Hovember to February.

Summer March to June.

¥onsoon July to October.
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T ABLE Fc. = VIIA

¢linical data of experimental hend.

«7 10746 176 10746 107 145 106 1.99 107 1.18 107.8 1 43

10‘75
«§ 108. 1476 1076 3 107 1445 107 1.99 107 1.18 1078 1 43
1. .
-5 106 1.8 107.6 = 107 .8 14456 107 1.99 107 138 107.6 1 .43
i
-4 107 1.8 107.6 = 107. 145 107 1.99 31018 118 107.6 1 43
10
1.73
-2 107.8 1.8 107 .f 3 107 1.45 407 1.89 107 118 107 143
7S
-1 107.6 1.8 107.6 107 1.456 107 1.9 107 1.8 107 1 43
173 :
0 107.8 1.8 107.6 o 107 145 107 1.99 107 1.18 107 1«43
1e
1 108 1.8 108 .i: e 110 145 110 1.9 107 1.18 107 1 43

2 100 1.8 - = 110 145 110 1.99 107 1.18 3107 1 +43
3, 2108 3.8 - - 109 1.456 1210 1.99 107 1.18 13107 1443
4 108 4.8 = = 308 145 100 1.99 107 118 107 143
6 107 4.8 - =« 307 316 107 1.99 107 1.48 107 1043
6 107 1.8 « = 307 1.6 107 1.99 107 1.18 107 1 43



gont'd Table Noe VIIA.

36A =

gy s e e g 0 w838
7 107 1.6 107 1.09 307 1.18 107 1.43

8 107 1.8 307 1.99 107 1.18 107 1 43

0 107 1.5 107 1.99 107 1.i8 107 143

10 107 1.5 107 1.99 107 1.18 107 143

11 407 1.5 107 1.99 107 1.18 107 143

18 107 1.6 107 1.990 107 1.18 107 1043

13 107 1.5 107 1.99 107 118 107 143

14 407 1.6 107 1.9% 107 1.18 107 143

16 107 16 107 1.99 107 118 107 1«43

T
w

s

Temparature in degrees F.

Ebdy 'Cight in K:;..
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T ABLE NG, = VIII

Beemodological observations of hens following expe-
rémental infection with E.coll.

| I l

{ Total | Total ieferential count
pavals ReBeC el WeBoCe | Eetero=} Lympho- BiORO- usin- lba go=

tn mi- [ in th- | phils foytes. leytes lophils ?au-.

flltans/ | ousends | { i ;

b mame | /8 memef i i { §
] j i i i i §
78 4.2 42 .6 59 36 2 S 1
80 38 36.1 860 386 3 3 -
81 20 20 .5 85 39 3 2
{72 22
Gﬂntrela: 18 56 586 8 1 1
s 2.6 30 28 60 9 2 1
gt:{u and
svies g
Normsl {(1948). Bt " e 18 8 .
valueg
IBeegay 2.9 27 34 54 5 oE e

I(1983) .







-a’ -

QLINIGAL SYNDAOME *

'In the present study, the clinical symptoms were
obgerved both in natursl as well as in experimentally in-
fﬂt.d b”dl. :

In naturally cccurring eases, the birds showed
olinicsl signs viz. wealness of legs, ghrunken cysnotis
sombs, general depression. Tendency te remain inm "Dus k-
like posture® was She chsracterastic symptom (Pigure Ne ol)e
The slossal region was solled and calearious dsposits were
observed avound the vent ( Plgure No. 2). Rowever, tholr

general oondition of health remeined falp.

In experimesntal layers, ﬁhc above sympioms were
observed to varying extent of severity. The legweakness and
sessation of ezg~production formed the prominent uympfoma.
Bithin 26-48 bours after experimental infestion, the layers
ghowed slight closcel discharge. Thils wasax at first clear,
later turning white in course of 4 =5 days. This persisted
until the birds wore elther sacrificed or were dead. The
dusk-like posture was observed in all the 4 infected layers.
This appeared conooitittently with the rige of tempersture
in edult birds snd disappesred when the temperature became
normal « These symptoms were not uou in any of the control
heng. Of the experimental pullets, mly 89 and 86 and 89

showed signe of infsction marked by mild rige of temperature
ml’.
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Apart from the above, resords in respest %o
pise of temperature, and body welght were minnined_- In
the layers group, all the birds ( Numbers 73, 78, 80, 81 )
showed rise of temperature verying between 108°P and
110°7 ( Table No. VITA ) whereas the control iNumber 72
and 75) did not show departure from the normsl range of
107 %o 107 +8°F. Among bormeone pretreated pullets, the rise
in temperature was found in bird No. 59 in group (1) and
86 and 69 in group (i11), venging from 108%F to 110°F.

The pullets in the remaining groups insluding the sontrols
did not sbow any rise of temperature. '1?19 temperature re-
turned to normsl within an nvuagafﬁ%%&an (Table Ho.
VIiIB).

The welght records of both pullete and hens
when compared with the control did not reveal eny loss in

welght gein during the experimental period ( Table No.
VII A & B).

EALZ/MOTOLODICAL OBSERVATIONS ¢

Eaematological studies were made on all the ex~
perimentally infected birds. For this, blood samples were
eollected from he wing veln just before they were ssori-

floed at different 1ntufuh after infeotion. These included

examinations for total ReBoCo and WeBoZo and differential
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countse The haematologloal data obtnltiod are presented in

the Teble No. VIII and IX for normone treated pullets and

jayers respectively.

Among the layer group, 3 out of 4 birds ( num=
ber 73, 78, 80 ) showed a significant rige in their total
R. Be G and Wo Be Ce counts, ranging between 3.8 %o 4.2
sillions/C . mm. and 30 to 42.5 thouland;’c o mms respectively.
The number of heterophils rose high between 55 and 687 in
all the four infected birds ( number 73, 78, 80 and 81 )
wbioh slgo recorded concomittent fall in the percentage of
lymphooytes e

Among the hormonally pretrested pullets, only
two ( numbers 66, 69 ) in the group (iii) end No. 59 in
group (1) showed rise in total ReB.C. and W.B.C. counts,

as well as in the percentage of heterophils.

The haematological studies on natursl cases

sould not be made.
SEROLOGIGAL RESPONSE 3

The slide agglutination test was performed on
serum samples of all the experimental pullets and layers
on the day they were gaorifised. Among the lsyers group,

birds number 80, 81, which were tested on t;ha. 16th day

after infection, proved positive for L. eoll agglutinin

whi
le the eontrols and the remeining two beng tested within
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8 days after infection did not show agglutinin in thelr

gera.

Among the immature pullets, only one bh? nunmber
69 ( group 111 ) tested on the 15th da; after infection gave
strong positive reaction for L. goll agglutinin:’. cne pullet
aumber 66 ( group 111 ) also showsd doubtful reastion for
gerum agglutinin when tested on the Sth day following infec~-
gione All others including the uninfeoted contreols did not

show the presence of serum sgglutinin.

ISOLATION OF L. goli ¢
Hatup ;=

Ee- goll was isolated from 4 cases of naturally
ocsurring salpingitis out of 35 samples tested. These were
tdentified on cultural and bloschemical tests as stated else~

whera.

Experimental osgeg -

All the experimsntal birds, both pullets and
kens including the controls were subjested to bacteriolo-
glcel examinations after th’cy were sacrificed for re-isola~
tlon of E. goll from the oviduots. Among the immsture pullets,

| &
oaly 3 out of 14 experimentally infected pullets ( numbers

89, 66, 69 ) ylelded . goll on basteriologliosl exeminations
while the rest falled to show the infeoting organism in their
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oviducts. Among the layers, all the artificlslly infected
4 bens ( numbers 73, 78, 80, 81 ) ylelded L. goli on cul~
gural tests. The control hens did not show up the orgsnisms.
The results of isolation end thelyr correlation with gross

lesions and serological response are shown in Table Ho. X.

TABLE HNo. X.

correletion between sross leisons, gerologlcal
response and reigolation of E. coll
from experimental pullets

and hense.
i i i : i i
Groups jBird {Intervel | Gross | serologicel | Re-isolation
hos.ibetween | leslions I response . { of Lo soll.
i finfeotion i i i
i jand sacril § i
i lﬁc.- i ‘ ‘
i i i i ~ i
S 2 2 o S ]
i. 62 18 No = No
65 18 Fo o No
1’.. m - |
No - No
80 4
i Ao = No
1 8 N
o 5 ¥o
No
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gont'd. Table No« X
= % : SR S
114 . 53 15 Neo - No

64 7 Ho - No
56 2 No o No
83 i4 No = No
66 18 Yes _;f Yes
1Y) 16 - Yes £Fif Yes

Gontrol 81 15 No - No

(cul ture only

no hormone) . 66 16 No o No
68 16 No - No
88 16 - Ho - o

gentrol ok~ 15 No - tio

(sterile broth i) ;

only,no hermone) 7/ 15 o = Yo

Layers (no 7 2 No = Yes

hormone ) .
2e 2 Yes = Yes
80 16 Yes Ff Yes
81 15 Yes F /4 Yos

Gontrol (no 72

hormone) « 16 No - Neo
1o : 15 NO - Ho




Pige 3 3 Pilocture showing oviduct and
adjacent viseral organs, showing
spilled cheosy yolk 1like material
in a natural case of salpingitis.

Figs 4 2 Natural cages showlng lodgsment
of s8ell-lgss eggs, in the uterus
portion of the oviducts

e e m——




pPloture showing oviduets of
experimentally produced

salpingitis cages & Ae Bird Noe "
80 = engorgement of blood vessels
on the serosas Be Nos 81 slight
engorgement with active ovarye

Ce. No. 78 showing peteckise in
mucous membrane e

Anlh
ol T




Fig. 5 ¢+ A chronic case of natursl
salpingitis with egg-concretions
terus portion.




Pleture showing oviduets of
experimentally produsced -
salpingitis cages ¢ A Bird Noe

80 = engorgement of blood vessels
on the serosas Be Nos 81 slight
engorgement with sctive ovary.
C. No. 78 showing peteechise in
mucous membrane e

il




osits of
jeture showing depos .
ilony like nn_lahl onrpcrl
tonium in Bird No» 66 o

group 1;1 .

’13. 913

Pige 10 ¢ Ovidust of Bird No. 69 showing
i deposits of cheesy material in
the mucous membranee
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 Hatural cages i<

In the present atudy,
gltis was found during the gurrent year

a total of 192 natursl

sapes of salpin out

of 512 exsmined by the suthor. All except {2°carslk:

showed lesons viz. byperemic sonditions of the pviduct and

cheesy exudates coa ting the peritonsum and the oviducts

( Pigure No. 8 ). The oviduotsl lumen of some of the cases

ghowed lodgement of egg or a mass of concretions ( Figure

(\\
No. 4 and B ). Only & few ghoed hyper
ducts with or without the lodgement of e3s

emis changes ©on the

serosa of the

in their lumen ( Figure Fo. 6 ). In majority of cases, the

ovarles were in functionally astive stage, ghowing on an

gverage 6 = 10 sm mature follicles of pesnut size. In a few

ocases, the folllcles were ruptured and the yolk was split

smear ing the peritoneum and the adjmoent abdominel organs.

Experimental cases =

The experimental blrds were naoﬂflocﬂd at di~-
fferent intervals ranging from 48 hours to 15 days, follow~
ing artificial infection. The sontrcls as well ss those
killed at 48 hours did not show any gross iesion.

Among the layers, bird number 78 showed half-
formed egz In the uterus, which when e~ opened ghowed

petechlae in the mucous membrane as well as of magnum
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{ Plgupe Boe 70 ). In bird number 80 and 81 ( Plgure no.

7 o and b ), the serosa showed engorgement of blood vesels

but the mucous membrane did not show any gross pathological

change «
Among the immature pullets, birds number 66 and
; :
showed 1onlpna

69 ( group 11/ ), which were the only ono‘_" that
lit..

of experimental salpingitis revealed caseous depo

yellowish white in oolor\; on the oviductal mucosa. The
deposit also coated the peritoneum snd adjacent abdominal
organss Apart from thls, bird number 69 also showed several
metured folllsles, not infrequently showing tendency %o

float in the peritonesl cavity ( Figure number & bo

BISTOLOPATROLQGY ¢ /A /0 &l (e oe ! .

In majority of cases, the fpfundibulum showed
short columar of cuboldal epithelium densely infiltrated
with heterophils containing pleomorphic nuclei. The mucosel
glands ur.iru in number but they were fibléd with mucous

searctions. The submusoss revealed extensive edena tous changes

and contained large amounts of fibrin. The heterophilic
infiltration also affected the submusosse s¢ well as the

magoular layer ( Pigure r_iumber i1 ).

‘The magnum showed the epbthelial cells in various

A

stages of degeneration at plsces the dustal lumen was filled

with ox
2a0E udste containling, several degenerated cells and

neutr
25Wpkils . The submuoosal glands were numerous in number,




Infundibulum showing iafiltrs-

tion of beterophils with byper-
active mucous produsiag glands, ~ -
submuc osa show extensive

edeme with fibpin with hetero-
philic infiltration. BaE x 100.

Fig. 12 ¢ HNagnum of a natural salpingitis

e cage showing degenerstive ohanges..
in the epithelial cells, exudatens -
in dustal lumen, glandular hyper<
plasia, edema in muscular layer,
with moderate infiltration of -
heterophails and dilation of blooed
vessels. BXE x 100.




Pige. 13

Magnum of a natural salpingitis
cagse showing extravagsation of
erythroeytes, moderate infiltration
with plasms cellse B&E x 400

Uterus: Beterophilic infiltration
degenerative and neorotic changes

in epithelium and severely congesfted
blood vessels. BH&E x 100.
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some of them belng dilated forming tubules. These changzes
vere suzzestive of glandular hyperplasia. Thelr fumen was
stuffed with seareticns. In the aubamoou)“—_‘“"“ﬂ
was evident whioh affected the integrity of the mussular
layers « In the mugculsr layer, there were moderate number
of hetercpbils mnd the blood vessels were dilated ( Pigure
Aumber 12 ). In & few cnses the muscular layer was also
infiltrated with moderate number of lymphooytes and extra-
n_é:tod erythrocytes. Buidu} moderate infiltration with
plasma cells was slso found in the muscular yesr ( Pigure

number 13 ).

In the uterus, the paplllae formed by the surfaze
epithelium showed very heavy cellular infiltration ‘pri_marly‘ |
consisting of heterophlls. The eplthelial cel : nhmod de-
genera tive and mecrotic changes. The migoular layer was |
disintegrsted longitudinally due to severe odoﬁtous changes
whioh comtained severely congested blood vessels end thickened

arteries - The edematous space ahovl; acute congeation and thi-

ckened srteriese Cellular response was minimal in this zone.

( Plgare Jumber 14 )-




Experimental cages:

Among experimental pullets, as stated earlier,
only two birds ( Humbers 68, 69 ) of group 11ii had shown
gross leslions charasterized by cheesy deposits on the
peritonium and the visceral oprgans end the presence of

seversl mature follisles.

Among the layers, gross lesions were found in
3 out of ¢ hena. There were svidences of secretery hyper -
sctivity of mucosal glands lalden with mucous secretionse
Besides, cellular 1nf11tration;%ominantly by hetero-
phils and moderate number of plﬁlm cells. The spsce bet-
ween the mucosa and lamina proprias was widely seperated
by edematous fluid, but was deveid of eny cellular sotivi-
ty. The capillaries in the mussular layer has slightly |
congested (Pigure 15). |

In the megaum region, the edematous changes

were more marked in the submusosud, which contained large
amounts of fibrin. These changes also affected the muscular
coat leading to disintegration of musculsr bundles (Fig~
fure 16) . Purther more, the mucosal glands were hypertro=-
phied and their lumen greatly dilated. The glendular lumen
were predominantly empty. There was heevy infiltration of
glandular epithelium with plesma cells ( Figures 17 & 18 ).

In the uterug the lining qpithelium were tall

cclumnar in nature, in whioh mitoﬂs._‘,n-."ll marked. This




as well as the submucosae were heavily infiltrated with
plesma cells, lymphocytes as well as heterophils ( Pig-
ure 19).

Misroscepically the magnum of birds numbers
68 and 69, the lining epithellum consisted of columnar
cells centaining frequently two or more nuclel of vary-
ing sizes. Some of the nuclei were bhyper-chromatic occa=-
ssonally uhonéé"ovidmea of mitosis. In the submucosa
there were foci of cellular infiltration oconsisting pre-
dominantly of hetercphils, & few lymphooytes and plasma
cellss The mucosal glends were found in large number
which were 2lso haypertrophied. The glanduler lumen was
filled with pecretionse. Some of the dilated glands formed
tubuler structure of various sizes and were empiy. There
were focal infilitrations predominatly with hetrophils a
few lymphooytes and plasma cells. The submucosa was showed
edematous changes which alsgo affected the mugsular ceat.
Tn the latter the blood vessels were congested but devold
of cedlulsr infiltration ( Pigure 20).
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D1SCUSSION

Affections of the female émitﬂ tract of poﬁltry
bave been beld responsible for affecting the eccnomicg of
poul try industry in most countries.of the various diseases,
salpingitis; is supposed %o be one of the major faotors
cauging decreased egg production, melformation of eggs,
togethber with high morbidity end mortality rate amongst
laying bens.

INCIDENCE IN GEX Lt

Selpingitis in poultry is known to be widespread
in most ocountries of the world. This has been reported to
oscur in verying proportion with the development of poul try
indugtry despite the optimum level of poul try menagement and
byglene achieved in the Luropeen and western sountries. This / ‘
reported to the extent of 38.4% in U.3.Ae (Beach, 1940)
13.84% in Ganda ( Weaver, 1920 ), 1975 %o 25.21% in Nether-
land (TeBennepe, 192¢), 3.6 to 9.09% duping the years from
1950 to 19564 in Bngland ( Coles, 19556 ) end 22.77 in Scot-
lend (Matheson, 1933). In Indis, Sharma (1984) reported
various disorders of reprodustive tract and found salpin-

g1tis and egz-peritonitis to the tune of 9.47 and 29.35¢
respeoc tively.

In the present investigation incldence of sal=’

Pinzits in poultry inereased from 107 in 1968 to 87.5'%
-

| ‘aeay el
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fn 1970, with the overall percentsge aeround 26.6« The lower
persentage of maidcnu.ln the yeor 1988 may be attribated
to the faot that the present data insclude only the incide~
noe from April to December, ( the data from January %o
March were not available ) thus missing the oases that may
bave occured during early winter of this year. is it will
appear from the review of literature, no systematic study
seems to have been made in India to determine the incidences,
the etiologlie faotors, the pathogenesis and pathology of
the digseases It ig essential that proper resords are maine-
tained in regard to the aspects of the disease in order to
appreciate precisely the extent of problem in this country.
The data in the present study related to the mortallty
figupres obtained at the Ceatral Poul try Farm, Patns. Thig
is a production farm where recognised procedures of manage-
ment and disease control ere followed. The overall percen-
tage of the inoidence recorded as 25.67 at this farm and
progressive inoresse in mortality during last 3 years, give
an insight to the magnitude of the problem prevelent in the
rural poul vy flocks.

INCIDENCE OF SALPINGITIS IN RELATION TO BREED:

0n perusal of the data setout in Table IV, it
will be clear that there was no breed predisposition to
selpingitis since the overall percentage of incidence in
both RIR and WLE birds was the same ( 474 ). Also the in-
cidence of the digease in these two breeds of poul try '




daring 1969 for which 'tho data were avallable for the

en tire period of the year was also similar ( 80% end 49%
respec tively). These observations are in accord with those
of stafseth and Boyd (1929); Darcel gt al. (1952)9 Lindgreen
(1984) also did not find any evidence of breed suceptibi-
11wy to selpingitis. Fe concluded that there was pouihi-
1i'sy of strain rether then bireed pre~dispogition of a flock
to the disesse. Bowever, the difference in the percentage
of incidence of salpingitis in RIR end WLHE breeds during
the yesr 1968 wus well marked ( 35.3%, 64 .7¢ respectively).
Further more, scme differences in the percentage was algo
no Giced during the year 1870 ( 47 4% and 40.7% respeotively).
The difference in the percentage of incidence in thege two
breeds during 1968 and 1970 may be asoribed to the fact
that complete data for these two years were not available.
For 1968, the date were evallable from April 15 to December
31 emly. Simllarly, rm-‘]u_no the incidence was studied on
tnformations colles ted rpr ;fanuary %o November only. It may
well be that thege differences in the suceptibility of RIR
end WLE breeds during these two years were due to non-
availabllity of data for the winter months which seems to
be the most vulnerable seagon predisposing the birds to
salpingiths. In the present study, seasonal pre-dispositiocn
was found Go be responsible for nigh insidence of the dis=
ease during winter. Thig will be discussed in appropriate
sedtion. The data about the incidence of the digesse among

Black Astrolorps were mesgre. Therefore, 1t wes not possible



to arrive at any cocslusion regarding the sucep tibllity
of this sktbreed to sslpingitig.

iIN

Age suceptiblility to the digease has been con~
firmmed by several workers in the past. Sohutt (1930)
reprted that the digease affeots mostly the birds at the
timee of maximum egg productione This view was endorsed by
Lindigren (1964) who stressed that the disease was pronou-
noedly one of the young laying pullet. This investigation
bas also revealed relatively high percentage ( 247 ) of
ineidence of salpingitis in layers of both RIR snd WLE
breeds in the age sroup of 6 to 8 monthg. With the advanc~
ing age the incidence gradually declined. Thus, amongst
the birds aged 8 - 18 uonthnpeh. incidense in them ranged
between 17 - 20% while in birds aged 12~ 18 months the

percentages were approximately 6§ and 3 respestively.

IBCIDENCE OF SALPINGITIS IN RELATION TO SEASONS

- Extensive studies have been made on the seaonal
wariation of the incidence snd mortality due to salpingitis.
sebutt (1930) observed high incidence of the digease during
the breeding geason ( May - August ) and attributed this
due %o defective management during this period when the
ferm staffs were too busy incubating and ha ﬁhing g8,
end found little time to give the layers proper care.
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Dudley gt sl. (1941) slso made similar obgervations and
sugzested that the high incidence of the disease follow~
tng Intensive production dariag April - August was due to
exhauticn of ezg-leylng epparatus. Thus, 1t is clear that
in thelr studies, the incidence of the digesse was high
during May - August which were the active breeding season

for Ghelr ficcks.

The present study has shown approximately two —
fold increase in the incidence (54%) during winter ( Nove-
mber = Pebrusry ) in comperison to that found during
summer (27£). The incldence during Monsoon pericd ( July-
October) was reletively low (197). It may be pointed cut
l.lex'- that at the Central Poultry Farm, Petna sg well as
at other production farms in this étate. new hatoches are
introduced into the flook around the month of February -
March . The n& orops attain the laying age by the following
winter which 1s the peried of maximum production. Therefore,
it is reagonable to asgume that the higher incidence of the
disease during winter, which is the meximum laying geason
in this state, bas & direst bearing on the breeding season
of the flocke. Other predisposing factors such as physiolo-
gical exhaution of the laying apparatus and defestive menae~
gement at the time of Intensive production have already

been discussed.
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'n natural cases, the early symptoms of acute
salpingitis are usually missed due to short course of the
disease. It 1s only after the digease has passed on %to

chronic ity that the digense is diagnoged.

In the present investigation, the symptoms
most frequently encountered were leg-weakness, shrunken
and oyanotic combs, and duck-like posture. The cloacal
region was sciled with foetid discharge and calocarious
deposits were pruen§ around the vente The latter signs

can be unescepably attributed to the chronic course of the

disease.

In the present study, all the ¢ adult hens showed
the first sign of salpingitis within 24 to 48 hours marked -
clear odourless sloacal disoharge turning white in course
of 4 to 5 days. Besides, there was mild rise of temp;uturo
the day fellowing experimental infection and this persisted
for 3 to 65 days. The cloacel disoharge was coincident with
thermal reaction and leg-weakness. FProm these symptoms,
it ig reagsonable to conclude that initially the digease
begins with en scute course which, 1f left unattended,
results in complete Cessation of egg-production and death .

In experimental pullets Number 66 and 69, which
were the only onesy; that showed gross lesions of salpingitis
guf fered from mld Mp;l'tGW! begining 24 hours following
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SEROLOOTGAL RESPONSE *

The presence of E. goll ;i;gmttuin in the serum
of birds is considered to be a good indication of establi-
shed infectiom . Gross (1958) reported experimental eviden-
ces to substamtiate the view that, although 'G' serclogical
titre was not a reliable indication of imonunity, it was
a reliseble indication of infection following exposure to

live L« goll organigms.

As report earlier salpingitis was reproduced
experimentally in only two o'ut of 6 expemimental pullets
of group 111 (OCestrogen - Progesterone treated) whereas,
the digease could be reproducsed in 3 out of 4 sexually
ms tured bens ( Numbers 78, 80 and 81 ). It can be seen
from Teble X that only one ( Number 69 ) out of two pullets
and two out of three layers ( Numbers 80 and 81 ) that bad
shown gross lesions of salpingitis proved positive on slide
agzlutination test. The disorepancy between the gross
iegion and seroclogical response may be explained due to
short interval Detween experimental infection and the sero-
logisal test . The pullet Number 68 ( group 111 ) wnich
showed gross lesion was ssorificed and its serum tested
for the presence of agglutinin on the 10th day after ex-
posure to L GGkl but the slide agglutination test proved
doubtful for serum agzlutinin. Similerly, amongst the
layer group, hen Humber 78 when sacrificed on the 6th dsy



ISOLATION OF E- coll :

The etiological agsccistion of L. goll with
salpingitlis has been hitherto subjected to some contro-
versial discussion. It has beenheld that the baoteria
ineluding E. goll are secondary invaders. Fowever, seversl
authors have noted frequent coincidence of £. soli infes~
tion in salpingitis. Moor and Harten (1944), lsolated
Ee+ goll from about 26.7% of cases. Glantz et al. (1952)
reported frequent igolation of f. cgll in galpingitis
cases and concluded that the certaln serotypes wers evi-
dently important complicating factors. Lindgren (1964)
reported s very high percentage { 43.3% ) of recovery of
Ee goll from cases of salpingitis while in other repro-
ductive digeases, the rate of recovery was low ( 3.97 ).
Thus be concluded that E. goll bad a too intimate asso~
ciation with salpingitis to be neglected in the etlolo-

zical investigation of this disease.

In the present study, only 4 ( 11.4 7 ) out
of 35 samples of oviducts colleoted from natural cases
of salpingitis ylelded E. colil. A small recovery rate of
this organism in tals study in contrast to higher rates
of other workers may well bs due t0 the limited number
of specimens subjected %o bacteriologioal study. More
number of cases could not be examined due to advanced

post-mortem changes and also because this was not within
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the soope of taig stady.

In the present experiment, those pullets
(Number 36, 59) and hens ( Numbers 78, 80, 81 ) that
showed gross lesions also revealed E. goll in thelr
oviducts. Al though the number of positive isoclates
apparantly seems to be low to be considered signlficant,
the 1soclation of the organisms from all the cases of
experimental salpingitis tends to suggest its lmportance
in the causation of the disesse. None of the pullets that
failed to show lesions following infection as well as

uninfected controls showed L. goll.

FProm Table X, it may be nﬁud that apart from
the above birds, the pullet Humber 59 ( group 1 ) and
the hen Number 73 (layers) also proved positive for [ .goll
on bactericlogicesl tests although they did not developemd
elinical or gross evidence of salpingitise These ﬁo
birds were also serclogisally negative for E. coll

agglutinin. Eowever, 16 may be pointed out here that
the former was sacrificed on 7th day and the latter on
the 2nd day following the infection. Thefefore, it is
reagsonable to believe that in the layer Number 73, which
was sexually matured, serological response and gross
lesion did not develop owing %o short interval between
infection and sacrifice. It is probable that this bird
may bave developed the diggase, hed 1% lived for some

more dayse. This view 1s supported by the fact that E.coli




was 1solated from the ovidust of this bird. On the Other
hand, 1t was difrficult to predict the fate of the pullet
Number 59 despite the fact that E. goll was igolated from
the oviduot, had this been allowed to live for some more
time. It i1s well to remembr that this bird belonged to
group i l.e. Destrogen pretreated group only. Iin the
abgence of adequate level of progesterone, it may be that
the inapperent infection may have died out spontaneously

-nhous causinzg the digesse-

GROSS PATROLOGY S

In general, the gross lesions in natural cases
were strongly suzsgesting of acule salpinglitis characterized
by hyperemlc condition of the oviduct and cheesy exudate
coating the ocviductal micosa as well as the adjucent peri-
toneume. This may be teken to sugzest the hypersecretory
sctivity of the dustal glands In the soute stage of the
digease. The lodgement of es3 in the duct may be due to
magoular stony of the duct which was not able to expel
the egsse In a few cases, evidence of ohromic salpingitcis

exemplified by She presense of mass of oonoretions in the

ductal lumen was noticed.

In the experimental cases, the hens that showed
gross lesions of salpingitis also suggested the acute |
courge of the digesse- In them, the Pl'olnlncni lesions were
engorgement of bloocd vesseleg, petechial heemorhage on the



mucous membrane of the uterus and magnume. These findlngs
are in agreement with Lindgren (1984) who reported that
the lesions of experimental selpingltis were not disting-

uishable from those accuring in natural cases.

Among the pullets, the lesions in two birds
that became experimentally infected were also similar to
those found in natural cases. Therefore, this suggests

that the early stage of the disesse In netural cases which

involves clinical, thermal, and gross lesions of scute
salpingitis are usually missed, and only chroniec ceses
are metwith on the autopsy table.

BISTOPATEOLCG ICAL OBSERVATIONS:

In general, the histopathological changes *n
both natural and experimental cases of salpingitis were
similar . The changes congisted primarily of hyperemia
memand edema « The degree of cellular reaction varied in
different cases. Broadly, the histopathological observa-
tions were in agreement with those of Lindgren (1964),

Bigwel and Meorril (1954).

The vasculer changes affected almost all the
layers and all the portions of the oviduct. In scontragt
to the observation of Lindgren (196¢), Inflamtory re-
sction, cnlefly byperemla and edems, were more marked
in natural tauu in experimental ceses (Figurestr, 12
and 14)+ On the other band, the aosﬂ-lﬂfw Yeaction was

e - T T —
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more pronounced in the experimental than in natural cases.
This consisted of focal aggregation of heterophbilic leuso-
oytes, mcderate lymphooytes and strong plesma cell reas-

tion «

In natural cases, the lumen of duct glands was
found largely filled with gecretion in contrast to the
experimentel cases which showed dilated but empty gland~
uler lumen . The degree of glandular proliferation was found
to be colncident with the degree of clcacel digcharge.
The pullet Number 69 41d not show clososl dlscharge and
the microscopic changes were suggestive of only glandular
hyperplasia without mack evidence of hyper-secretory acti-
vity. Therefors, it ig believed that the amount of sloacal
digeharge and in consequence calcareous depositiony are
largely dependent upon extent of gecretory activity of

mucosal glands.

The reports on the histopathological atudy
of the disease are scarce in the literature. One of the
reasons for the lack of this information may be the diffé-
culty in obtaining fresh meterisls for this study sinse
the oviduc tal epithellium quickly undergoes post-mortem
autolysise. In order %o obtain accurate information o
this aspect of the disease, it 1s necessary to mainte ined
e small flock of layers for experimentsl purposes. Tn |

the present study, fresk gpecimens of clinloally affected
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birds were obtained from the poultry dressing plant

through the courtesy of the farm manager.

g _IN GAUSATION

In the present experiment, salpingitia was
reproduced in 3 out of & adult hens, and in 2 ( Numbers
66 and 69 ) of six pulless of group 1il .(oea!;maen =
progesterone trested) only. Hone of the pullets of the
other groups including the coﬁtrala developed the dige-

This 1s a common obgervation that selpingitis
is a diseasse of gexually matured laying hens. Only a few
aketohy attempts bave been made t0 investigete the pre~
disposing effects of cestrogen and progesterone in the
pathogenesis of this digease. Lindgren (1954) observed.
that gexually immsture normal chickens are relatively
resistant to intra-oviductal E. gdli infestion. The
administretion of cestrogen alone dces not materially
alter the suceptibility of pullets to the digease, al-
though it may bring sabout partial maturation of the
oviduct. (n the other band, if pretrestment with cestrogen
is combined with pretmeatment with progesterone, the
guceptibility %o E. gcoll infection in immature birdg is
changed to tlu‘n-c level ag that in meture laying hens.
Ee further substantiated this observation by significantly
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bigher L+ goli counts in the combined ocestrogen-proges=
tercne pretreated group than in normal immature pullets
or in ocestrogen or progesterocne treated group alone.
Although, further studles are needed %o bonﬁm' this ob=-
servation un-egquivccally, &sth the reprodustion of the
digease in pullets prc-treaﬁd with both oajtrogan and
progestercne { group iii ) tends to support the oObser-
vation of Lindgren (1964). It 1s essential that studies
be further extended on hypophysec timiged adult laying
chiskens under varied h:rmnnl pretreatments. The hypo-
physectimized hens will be deprived of heavy endogenous
h;rmnu. AS & congeguence, they may prosumably become
as refrsctory to the digease as the immagure pullets,
while further administration of exogencus cestrogen and
progesterone tO hypophysectomized layers may demenstrate
decisevely the predisposing role of these hermone. Simie-
larly, pretreatments with cestrogen end progesterons
tnveried concentrations mey show their priming effect
enhagncing thelr suceptibility to infection.

I% is reaschable to believe that vaginal route
of 1nfeoti‘en is probably more natural but perbaps not
very sccurate for experimental purposes. In the latter,
1% 1g 4iffioult to rule out the cerriage of infestion to
ovidust from the faecal sources. Further, the manipula-
tion of utero-vaginal orfice with finger at the time

administering inoculum may possibly convey the infestlon
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to the ovidust from external sources. Also, the re~
gurgltation of inceulum due to peristal{sis may vitiate
the responge snd add experimental errors. Eowever, in
the present study, regurgitation of inocsulum and spon=
taneous infecticn in control birds given sterile broth
only did not oscur . Therefore, such errcrs did not seem
to have sntagonised the usefulness of the technique
employed in the present study. Lindgren (964), apart
from the vaginal route, used direct intra-isthmal route
post-lepsrotomy with setisfestory results. This could
not be tried in this study due to lack of desired faci-
1lity. More work is needed to improve upon the techniques
of experimental infections which msy throw light on the

pathogeneais snd pathology of the digease.
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8 O M M A _RY

This thesis deals with an investigation under-
taken to study the incidence and pathology of galpingitis
in domestic fowls. The work consisted of two parts, (1)
survey ocn the incidence of natural salpingitls in rele-
tion to various predisposing fasctors viz. predisposition
to breeds, ase, end seascis eto .} (2) en experimental
study to determine the role of L. goli in the causation
of the digease under bormonal stresses with particuler

referense to oestrogen and progeaterocne.

A survey made on the incidence of the digease
during last 3 years at the Central Poultry Ferm, Fatna

showed a gradusl incresse in the incidence ranging bet-
ween 107 and 37% with en oversll incidence of 25.8f.
There was no evidence to suszest breed predisposition
to salpingitis studied in RIR snd WLF birds. The overall

incidence in these two breeds were 47.27 and 47.8%¢

respectively .

There was a close correlation between the
incidence and the age of the birds affected. The young
lajdng birds aged between 6 and 8 months were most guce-
ptable to the disease (24+3%). With the advanoing age,
the birds showed gradually luoreaging resistance to

natural infectione Thls was borned out of the obgervations

that in the laying birds between the age group of 8 - 18




months, the incidense ranzed between 17 snd 20T while
those layers szed between 12 snd 18 months showed the
incidence between 3.5 to 5.97 enlye.

The incidence of the digesse ghowed a chara-
cterestic geasonsl wvaristion with the peak occcuring in
winter  There was a two-fold ineresse ( 53.9% ) in the
incidence of the disease during the winter months (Nove~
mber - Pebruary ) in comparigon to that ( 26.8%7 ) met’
with during the summer ( March = June ). During the
mongoon ( July = October ), the incidence was found %o
be low (19.3%7).

Clinicelly, the digease was characsterised by
shrunken and cyanotic combs, qlounl discharge, general
depreasion, lag-wealness lesading to "duck-like® pesture
end desth. Apart from the sbove, In experimentsl cages
the onset of the disesse wasg marked by moderate rise in

temparature and cessation of egg=production.

An attempt was made to produce experimental
salpingitis in sexually matured laying hens and young .
immature pullets aged about 18 - 20 weeks by inoculating
approximately S.4 x 1010/111. E. coli igolated from g
natural cese of salpingitis per veginum. The pulletg
were pre-trested with ocestrogen and progestercne oither

singly or in combination. Three out of 4 matured laying
hens developed salpingitis while only 2 out of 6 young



- 89 -

pullets pretreated with oestrogen - progestercne ( group
111) develpped the disesse. None of the pullets pre-
trested with elther osstrogen or progesterone sleome in-
cluding controls developed salplngitis.

The haematological study performed on cases
of experimental salpingitis revealed a moderate Inorease
in the total erythrocytes and leucocytes counts, as well
as a rise in percentage of heterophilic leucoccytes. The
haematologioal response was scincident with the thermal

reaction«

The slide agglutination test performed %o
detect the presence of L. coll agzlutinin in the sera
of experimentally Infected birds indicated strong cor-
relation Between infection and gerologlecal responge. Only
those birds that developed experimental salpingitis showed
Ee coll sgzlutining in thelr sera. The results further
showed that the presence of gerum agglutinin was a re-
1iable index of infection but not of immunity. The results
of serclozical test further du':onau'atod that the patho-
- logicsl ehanges begln to develop before the appearance
of agglutinin in the gerum.

In the present study, g. goll wag igolated
from the oviducts of 4 out of 35 naturally coocuring cases

of salpingltls examined basteriologically. On the other
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band, L. goli was recovered from all the cases of expe~

rimental salpingitise.

There was @ perfect correlation between the
resul ts obteined on serological and bacteriological tests
snd development of gross lesions of salpingitis in expe-

rimental cages.

The gross lesions of selpingitis csouring in
natural and experimental cases were indistingukhable.
Tn essence, the lesicns consisted of hyperemic conditlen
of the oviduct, and cheesy exudate coating the oviductsl
micosa as well ag the sdjecent vissersl organs and peri-
tondum. A few cages showed lodgement of shell~less ezg
in the uterus and the presence of concretions in the

different regions of the duct.

The bhistopathbologioal changes were broasdly
similar in both natural and experimental cases of sel-~
pingitis. These were characterized primarily by vesculer
response, chiefly byperemia and edema whioh affec ted
all most all the layers and all the portions of the
ovidust . The vasculsr response was more marked In natural
then the experimental cases. The cellular resction cone
sisted of focal ageregation of betercphbils, a moderate
number of lymphooytes and numercus plasme cells. Thig
was more pronounced in the experimental then in netural



Pre-treatment with elther oestrogen or pro-
gesterone alone prior to exper imen tal infeoc tion with
E. goli did not alter the susceptibility of young sex-
@elly immsture pullets to salpingitis, When pretresiment
with cestrogen was done concurrently wiﬂn‘ the pretreat-
meat with progesterone, the susceptibility to E. goll
infection was found to have changed to the level of
mature laying hens. Evidences were obtained to gupport
the view that these two hormones when used together exert
the priming effect endancing the susceptibility of the

young immeture pullets to the disease-

Various suggestions bave been offered for
the furthersnce of this study which nﬁ resolbe some
of the complex problems related with the pathogenisis
and pathology of salpingitis of domestic fowls.
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