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Poultry industry plays an imporiant role for
fullfilling the excessive demende of the increased
population from the snimal protein, OSpeclal atien~
tion was payed towards it in order to save such
escentisl source of meal and eggs necessery for the

human consunpiilon.

Althoush an uanegligible paxt of this national
source i's &till in the hands of the villegers, where
there is a notable shortage of the veterinary service
and hygeinic measuwres giving a yet chance for the
outbreak of some fatal diseases, the efforts for
glving the advice on poultry keeping and hygeine to

such persons are fruliless.,

Avien borrelicsis is a disease caused by Borrelia
anserina of genus Borrelia, Family Treponemataceac of
the order Splrochaetales, which wos firstly observed
by Sakhexroff (1891) in the blood of sick geese in
Rugssia, further investigations wefe performed Ior
‘studying fhe orgenisn to clear owt its descripiions
and peculeriiies,

Concerning the aniigenicity of this oY ganisu,

which is still a point of argument, The study of this

problem es nay be seen from the llierature is fTar
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from being concluded. Iany of the investigatoxs
contradict one another and some have net besn con-
firmed by further studies or attached this point

in different ways.

The prevention of avien borreliosis depends:
upon the elemnination of the trensuitting vectors,
g policy which is very difficult to be adopted in
Arab Republic of Egypt a8 well ag the adoption of
certain measures of immunization and treatment. Dud
the prevalence of & number of antigenically verient

strelns of Borrelie ensering in a locality supports

the more accurabe direction ILor preparation of

a polyvalcnt vaccine incorporating the highly immun-
genic etreins and its use in messive vaccination of
the birds against this disease inslead of $he mono-
valent vaccine which proved to be of limited pro-

tective ability,

ae 08 msbOES




AIM OF THE STUDY

The present work has been plomned to cover the

 following points:

le

24

Se

4.

5

Isolation of different Borrclis ensexine strains

from various districts distributed allover

Sharkia Governorate.

Determination of the antigenic structure of
these isolates by means of: Aggiutination test,
Immobilization-lysls test and Agar gel precipi-

tation teat.

Meticulous comparison ¢f the abovestated sero=

logleal reactions in ordeyr Go select the highly

‘antigenic sirains to be used for the preparation

of the polyvalent vaccine.

Trisals to use such polyvaient vaceine for immuni-—
mation of fowleg snd testing its immunizing power
by 8 challenge test after dits inoculation with
both hamologous and heterologous gtraine and thelr

proteciion by vaccination with such vaccine,

Ixperiments to explore the more potent curative
drugs as g method for treatment end contrel of

this fatal diseage.

eensgev+ oo
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The svailable literabure entaling this study

cen he classified under the following categories:

I~ Isolaklon of Borxella anserlna.

Sakheroff (1891) was apparently the first who
observed Borrelis enserina, +he cause of avlian
borreliosis, in the blood of the sick geese in
Cemcasus (Russia). He mentioned thet Spirochaela
Zellingrum could infect chickens, ducks, geese,

rabbil and sparrows, but_ﬁpirochaqtg ansering wasg

only restxiclted fov chickens.

Mexrchoux and Salimbeni (1903) isolated the orga~
nien from fowls in Rie—deJaneirc“and stated that the
Brazilian orgenism was different from the Caucasian

variety, suggesting that it m;y he a virus,

Borrel and Burnet (1906) wexe the first who made
o trisl Tor %the isolaetion of the organism by cultiva-
ting it on ciiraied blood after the addition of
sterile serum. They stated that the oxrganisms can not

grow further than the second generation.

Balfour (1907) isolated the organism from fowls
infected with the diseage at Korloum. He mentiloned
that the spirochaetes lsolated f{rom infected fowls in

Sudan may be different from the Brazilian virus.
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Hindle (1911) recovered his strain from fowls
infected with the disease in ciirated blood kept in
sealed tubes and stated fthat spirochaetés could Dhe

kept alive for 3 months in infected citrated bhlood.

Noguchi (1912) isolated Borrelia anserina strain
by cultivation 1is a deep column of ascitic fluid {0
which a fresh tissue in the form of a fresh rabblit

kidney or a plece of chicken pectoral muscle is added.

Neiva (1914) stored his strain in defibrinated

<
blood kept in ice chest gt O C end he mentioned that
borrelise could stand alive and virulent for forty-

nine days.

Galloweys (1925) kept borreliase by its culiiva=
tion on medila consisting of egg slbumin and rabbit or
horse serum diluted with sterile saline put in slope

tubes covexed with a layer of sglewile paraffin.

Anderson (1928) secured hig strain in eitrated
blood periodically passage in fowls. He gtated that
barreliae logt theilr virulence which is revived by

ite passage through ticks.

Kligler el al. (1938) obtained borreliae by its
cultivation on Tyrode's'serum which consisted of one
part of rebbit serum and two parts of Tyrode's golu-

ti0n.
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Sreenivasan and Sank (1943) isolated boxreliae
in citrated blood kept in the rvefrigerator at 4?6.
They added +that the virulencc of the orgenisms in
blood samples could be kept by this way for at least
97 days.

El-Daxdiri (1945) in his study on avian spiro-
chaetosis, secured the organisms using the Galloways
technique (1925) with o simple modificgtion by
adopting a céfton wool plug sosked in paraffin to
prevent evaporation. The atthor tried <the metho&
after Kligler et al. (1938} in the oukdivation of
borreliag concluding that the both methods areg un-
reliasble, a8 the organism usually lost its virulenQe
after the second subculture and the probable conbemi-
nation was gquite difficult to be avoided. He main-
tained his isolales on citrated blood Xkept d1n the
refrigerator ot 400 and seriglly passaged through
fowls once every three weeks, He observed thal sodium
citrate may had a harmful effect on the organism con-
cluding that it is befter fto use defibrinated blood
instead of the citrated one, After that he stated
thet the vigirous shaking of the glass beads during
the defibrination process may affect the delicete

organiem concluding thai the most reliable methaod for
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its maintenance was to leave the infected blood %o
clot then the separated serun was kept in the

Q
refrigerstor at 4 C. He found that the spriochacles

remained elive and virulent for atv least 30 days.

Morcos gb al. (1946) isolated itheir strains in
infested fowl serum kept in the lce chest for at
leagt four weekse. They mentioned ithat the virulence
of borreliame was lost when it was isolated in citrated

whole blood.

MeKercher (1950) obtained borrgliae by its cul~
tivation in embryonated eggs vio yolk eac téchnique'
concluding that This method is the simplest and

reliable method for the propagation of such qrganism.

Hexrt (1963) isolated Borrelia anserine in cit-
reted blood s%dred in the refrigereator, He'stgﬁed
that by this method borreliae could stand elive and

virulent for four nmonths,

Gross and Ball (1964) isolated their sfrain in

=]
citrated blood kept in the refrigerator at 4 C and
serielly passaged it in Rhode Island Red hens once

every iwo wecks.

Totfy e al. (1966) maintained their strain in

citrated blood and they mentioned thal 1t could be
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Kept alive ond virulent for 118 days at 4 C. They
found thaf borreliae kepi in citrated blood by
freezing at - 20?0 were avirulent concluding that
the last method for its melntensnce was unsatis-

factory.

41 Hilly (1969) isolated Boxrells ansexina in
Q
& citrated blood kept in the refrigerator at 4 C
end he mentioned thet the orgenism can grow by this

method for at least 36 deys.

Djenkov and Soumarav {1973) preserved Borrelia

angerine in liquid nitrogen for 120 days, the clie

vrated blood containing spirocheetes was Lirstly
frozen by Dbeing placed in wells or ampoules and then

cooled by solid carbon dioxide.

-

Parid ei al. (1980), in their studies on
Borrelis ansexing, obiained their isolates in cils
rated blood (one part of 4% sodium citrate + %.pa§#§
of infected blocd), from different localities soali-
exed all-over Sharkis Covernorate. All these irolates
were kept in the refrigerator al 4?6 and serially
paszaged in Dokki fowls once every three months. Phey
reported that the aforementioned method is the best
as the culftivation friels were fuiile Ffor the isole~

tion of the oxrgenism.
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ITe Anbigendcity and Immunlzstlon:

The li%eraturé déaling with thisiheading containsg
very sceniy informations and the recorded findings
eppesr to be incomplete end uhﬁedisive}

Gébfisthewsky (1898) reﬁarﬁed the preééncé of
splrochaetlcldln antlbodles in the serum of geese re-
covered Irom an infection with Borxelia anserlna and_
fhis.béctericiéal pdﬁer was déstloyed by heatlnb of
$hfs serum o 60°C. He furtherly found that blood cons
tained not only spxrochaetlclaln” bt also agﬂluulnlns
and ly51ns witlch were respansible Zor the c:lump:,m\D
of the ofganisms;

MarchoﬁA'and Selimbeni (1903) pfépﬁféd a synthee
tlc vaccine by m1x1ng virulent vlood Wlth specl¢ic
antlserum. He found that the ppiroohaetes were dead and
- when thls ‘mixture wasd 1n3ectcd into Fowls fwenty fcur
‘hours before infections, it prevented the dlseese.

Neufeid and Proﬁaéék (1907)'fouﬁd fh@ﬁ the
disease was prevented by injéctibn of 0;0025 gec of
immune ‘Sexn into fowls twenty-fowr to forty-eiéhf
nours before infection. They ad&ed that virulent blood
contalning spirochaeteé killed by gdditibﬁ af sddium

taurocholaté might be useful as a vaccine.
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Blaizot {1909) recorded that young and old
chickens behaved differently sgainst the infeciion
with the same originsl strain of spirochastes. The
ragsaged strain in young chicks could not immunize
old chiekens against the infection with the same
streain when passaged through old chickens, but the

0ld chickensa oould be immunized against both strains.

- Bone% (1909) mentioned that there was cross
immunity between the Brazilisn and the Afxican

strains of spirochaetes.

Dschunkewsky and Iuhs (1909) obtained a curative
and preventive vaccine from the serum of recovered
geese and they said that injection of 0,01 g of this
serum protected against the disease while 0.5 &.

praved to Dbe curative.

Aragao {1911) prepared a vaccine from infected
fowl blood. The spirochaetes in this vaccine were
vendered motionless by its treatnment with formalin
(35.2% HCHOY, He gave a single doge of 1 cc sube
cufaﬁeously to abtain a protection ageinst infeetion
end he mentioned that it retained its efficacy for

13 nmonths,

Aoki (1S14) found that the antisenic propexrties

- o
of apirochaetes were not injured by drying at 50 C
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for 24 houxs, tharough wasiing with saline followed by
refrigeration foxr o menth qr by %reatment with

" chloroform,

Hoffman (1921) reported %hat +he bleed of
recovered birds wes guardéd against the infection for
three to four weeks and he menﬁionﬁd that thexe was

a hereditary transmission of the immunity in chickens.

Verge (1923) successfully immunised fawls with
infected blood which had been kept for sixty days o
heated at 5500 for 5-10 minutes.

Knowles gt al. (1932) reported that the injection
of 2 ml. of immune serum'twenty four hours before inw
fection was recormended Tor the prophylaxis sgainst
this disesse. They zreporied that the birxds acquired
a strong immunity but _ they Lailed to menilon the
duration there.

Morcos (1935) prepared a vaccine Dy emulsifyiﬁg
the liver and spleen of infected birds in glycerinﬁ
seline then preserved it in formaelin and kept fox ten

dayse

Kligler ¢t al. (1938) preparcd a formelized

vaccine as well as immune serum plus live spirochaeles



to prxotect Iowls against this dissase, they found that
it gave imﬁunity lesting for gix mentha, They reported
thet four strains were obteined fyom five diffpvent
disfricis dn Palestine'and‘all thesé strains were sero-
loglaally varianf; They also found that the ehickens
immundzed with a given sﬁrgin weré definitely iummune 0
the infection with the homologous siyein, but remained

susceptible to an infection with a heterologous stréin.

Sreenivasan apd Sankaraneryen (1943) reported that
the chemotherapy after a natural infection was the best
snd safest method of immunization, They recorded that
thé suitable dose of the chemqtherapeutic agent irre-
8pective of breed,'age and body condition was 0,015 -
0.02 gm of salversan given subcubaneously end they
menmtioned that the induced immmity was lasting for 8

monﬁhs.

El Dardiri (1945) preparcd segparately three types
of spitochaetsa vacciﬁe iees Dlood vaccine, 1iverrand
spleen vaccincs and he kept then in a refrigerator
efter addition of cerbolic ecid for one week before
their sdministretion. Ee mentioned that these vaccines
proved to be of high protective value which mey reach

100%. He concluded +that a mixture of the three
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vaccines must be used to give satdsfactory resulis,
He also reported thet immunizatlon ol fowls by in-
oculation with infected blood and immune serun
gither gimultanecusly or twenty four hours before
the infection proved very eflicient and the immumity

acquired by this method lasted for 13 months.

s

Horcos gt al. (1946) found that a phenolised’
. gugpensions of spleen, liver and blood of the infected
- fowls 1o be effective in immunisging birds injected

with two doses at 5 days intexrval.

Gorrie (1950) used first a phenclised and laber
g formelised vaccines prepared by chick embryo ine-
-oculation via yolk sac zroute of 6 days old embryos
and further incubation for 7 days and then harvested

for the veccine preparation.

Henxy (1950) used a formélised vaccine prepared
after inoculaxicn of chick embxyo of 12 days old via
the allentoic ocavity then furtherly inecubated fox 5
days and afiter that haxvested for vaccine preparation.
He stated thait the vaccine p:epared by thls vechnique
set wp an iswmnity within 3 days.

Rao gt al. (1954) pointed out the probeble excis-
tence of entigenically variant strains of Borxelis |

ensering and its importance in massive vaccination of
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poultry flocks against fowl borreliomis. They also
prepared a formalized chicken embryo vaccine of good

results in immunizetion gagainst this disease.

Sohrab gt ale. (1957) prepared spirochaete
vaccine by inoculation of chicken embryos via yolk
sec youte. They reporved that the isolated strains

from Iran werse antigenically identical.

Reo and Guplta (1960) isolated four strains of

Borrelis ensexina from different localities in Indis.

These streins were antigenically ildentical. The
strains were Nagpur Strain, Delhl sirain, Izainagax

4 and Izathnagar B strains.

Sabry and Sheble (1960), in Boypt, prepared
a spirochaeta vaccine by the inoculation of chicken
embryo of 6 - 8 days old and fuxritherly incubated for
5-~7 days then harvested for the vaccine preparation.
They added 3¢ ml. of 1% formalized saline for each
embryo and used it for vaocinaﬁion”of fowls. They

stated that the given immumnity was set up Toxr &t

leagt 35 nonihs.

Hart (1963) prepared an egg-grown'vaocine via

choriogllantoic sac route and he recommended a dose
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