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MMQEMLWntﬁhmmmm
#mﬂﬁyﬂm & st array of ‘Torelign' or mmm
sally unacoaptuble wateriale heoe serum components have
heon veforred to ad natural antiboiles. The reasticns sttrdle
buted o nsturgl aatibodles MEMWMM
agalnst o wide varlety of alero-organians, vise bastaring

aninal virwes, busterlophages, probosos, wetesosn pareaites
stas  Ixlstence of nstural asatibodies agalnst heterologeus
asd isclogous erythrocytes have slso besa roported (Halioff,
i900; Lendsteiner, 1048).

Thage naturel antibodivs which night alse b cytophilie
or epsenle in seturs ave of lusenge fmportanse ia relstisn
to the diserimisative Bohaviounr of the Mm. bvidanee
oxiats mm.m that the phagooytosis
eytes depaends wmummm ;amna&lmﬁ'mu
serun factors with the swrface of She particles whilch are
thoreby rentered attraciive o the phagooytle salls (Boyien,
1063; Degen enad Sorking, 1964).

The temm cytophilie antibody was first ecoloed by
Soyden and derkin (1880). Hoypden, Sorkin anl! 9oerok (1080)
during the oourse of thelr lavestigation observed that certaln



L

rabble satlsers to Bumen sertm albumia (H04) vhen mized

with normal rebbit spleen eells, got fized to these cells

and coaferred upon thes the eapacity to specifieslly sdaorh
Hdke DBoyden (1004) sudsequontly defined oytophilic antibdedy
a8 8 globulin ecomponent of imsuno sorus which booomes attached
to certaln celis In awh o vey that the eells are subsequently
sapable of specifically adsorblog antigen.

Derien s Benseorraf (1006) used the tern ‘oytuphilie?
to lnelude those antibodies adzo whieh fized to ugperophages
b *passive imdirect toehnique's Dorken snd DonscerTal
{3088) conaldered eptophlila $o be thet property of spaonls
sing satibody whiloh provides cShe reguptors ¢o pormit the
biading of the astibody to the uaorephago cell membrane ia
proparation for phagosytosise Holson and Mildemhall (1088)
doficed eytophilic satibodies a8 those present In the serum
but cspeble of bosowing attached to cells and esnferring on
those cells an affinity for, or reactivity with, antigens
They further suggested thet thls goneric terw should be
qualifie secomding to the type of cell to whish the antidody
i3 attached, Gedes mavriphoges madt 0olly spleen cell efae

imongst the varicus typos of oolls capable of binding



worth to be noted, nwtmmummmm
mm@mmemm.wurwm
mwm:ruwwcmmumm
WMM$M3WNWQ 1088, It
is nou belisved that due to the sttraction betwsen a oyto-
philic site oo the FC portion of the antidody melsoule sad
8 eorrespondiag receptor site om the eell surfase, eytophililes
mammmmmwammwmwm-
mm:«ammwwmmmu

_ . Broph: soated with eytophille
mmmmmmwmawmmch
seliulor lssunily sod delayed hyporseusitlvity (Selson and
filldonhally 1066, 1067; Lokaj, 10785 Puakz, 1078).

The blading of eytaphilic antibodies o ocolls probably
faeliitates thelr nigration aercss certain blolosioal BOEDTEN0S,
proteets then against degredation and thus readorisg them to
be espablie of arming leukesyles for aggresalion against any
foreign sgenta.

Cytophic matibolles have been reperted to ossur ia
the immnoglobulin clagses Igh, Ign and Iga.
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Haerophage oytaphilie astibodles have besn reported
tb-hWWMﬁhmmmnmﬁm
ﬁmwhtunmmpmwmwemm
mmﬁr%hhﬂ@tmﬂahaﬂummpm
awmuu;rﬂm:wm&@m(?m 1969;
droun and Caspentery 1871). Cytcphilie antibodies in
rabbits hawe bDeen shown to be 79 Ige (Jorkia, 10G3),

Upsonin-adhoring sntibodies ave the serm proteing
whioh promots phagooytosis By poeting the particulstes such
a3 bagterla aod effete wamgllsn Sarget colls. ihe term
mm#mtwmmmmmm;m
who abserved that fresh serus of aormal salonls proweted
phagooytesis of varions baoterls. Oubsecy pistlys oLiwe
worikers put forward thely evidenseg in favour of the view
that % lsast low levels of opsonin-adhsring matibodies
@ilst in novmal sesum for s large varlety of bastoria as
(Jenkin and Bewley, 1061; Mouten, Southilliiers Siossl and
3tiffel, 1968).

it 1a bolleved that the opsonin-adhering astibodfes
act by Wrinsgiag about or promotiog the attachmsnt of partisles
B0 the surface of waerophogos. These sutibodiss esonld be
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eytophillc in nature by virtue of a change in the configu~
vation of the Il ehalas on the FC fragment sfter combining
ﬁ&mmmmmmmawwm
site for cybuphilie actidodicge

e phencaeasn of phagocytosls by opseninsadhering
sabibodies zaye howevery be resisted by certaln psthogenie
ubileh are capable of syathesising oertals specialised
bloshenicsl sonponsats guch ss suwrface polysaccharides
wilel enable them to evede the opoonic action of matural
opsoninge %Thuse in such clreumstances, the host 1s forced
to synthesize apecifle opsonin-adhas ing antivodies %o
abrogate the m&mm agtlon of capaular polysascchae

Jiace Shore secns to heve no information regarding
recurrence of satursi cybophlllc and epsenin-adboring
autibodiss agalnet sheop rod blood celis ia demestle animals,

it ia proposed to carry out lavestigstion oun natupally
seturring eytophille and cpaonla-adheriang antidodics of
mamhmmmmmzmmmmmmm




of sytophilile mmusmmmm
various microbial sgonts SeBe Lashas (mm‘
MI Hittal, 1072), WW (Uhry 1966},
19735, &w.wwum«&mmm there is
mtﬁmmm;mem&mpmumwm@m
end apsenlo-sdhoring antivedles in lavge auimalsy Qs
cattle and buffaloss is response to vaselnation. AL emupts
have, therefore, been made to dencagirate the production of
these antibodiss 1u eabids es+ bulffaloes in rusponse to
vagelnatien with haemorrhagie sepiicaonia odl adjuvant
vaceine asd subsoquent chslienge infeetlon with virdlent

_'f-ri_; X

ama&nmmmmmwmum
tmmmwmmmammmww-
adhering antisodles ia rabbits cgalost shesp red blood cellgs
ammmtmwtmmMummmmw
membranes, for the eybtaphilic and opsonlnwnidhies ng antibodies.
is a0t clearly understosd, atterpts have been nade for their
charaeterisation on the basls of the effects of treatasat
with various substancos 1lke, trypalns pepain and homologous
aopsal serums Jorkin (1064) alse reported that rabdbit spieen
cells trested with proteoliytle eneyues lest thelr capeeity to
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mmmuwmmmmwmm-m
It 13 expested that simllar ezperisenta with rabbit safie
useful laformaticn on tho nature of cellular Pesspters in
the presoat lavestigations







ABVIEY OF LITERAT0AR

of nomnl anlmals conta.ns fasumerable somponents wish
variod molemler samplesity wiloh are seaoctive with a

vast seray of different snticenle detersinants, huving
aluost aluller physiov-ohesival nud blologles) proporaiss

a8 thoge of astibodlos thet eppens followlng fowmisation,
Ihese serus composeats whilch display sone sort of resotivity
raferred to as natural auntibodies.

Soyden (i868) deflusd the matural antibaly la e
broad seasc to deaste any of a fanlly of molecules (probably
alvays a proteln sad in nemmeis, probadly siways globulis)
wiish ave presect Is the budy flulds of oormal asnimals
and wilsh bavo the oapuolly € soublue spoclelly with ankls
iady bub not wlth the Dsmmnologloslly acceptables nolesulss
acPunlly present 18 tas body Tinids.

it %o beileved that in vertobrute sers, msturel
antlhodi @ e present as & consequente of previgus antigeale
stimnlstlon with the test antigon or with forelgn sawvomole-
cules that share deterninmnt groups with the test antigon.
There is mush evidence that many astlgesis detersissat
groupsy portienlurly thoge vpcurring on polyssocharides are



shared by sany alero-crganisng 68 woll us snimal sad plant
tlasues euge Poresman satigesn (Forssman, 1011 Buchblaier,
1038; Doydy 1986; Jenkin, 1983).

Aatural soutibodiss have besa reported to osour
agaiast a largs verietiss of bacteris (3karnes and wWatsen,
1857; Shiloy 1989; Lowell, 1008, 1804; dibaen, 1890; Mackie
and Flukelstein, 1900, 1981, 1008; Hicheel, Wity and Lendy,
1962y animal viruses CWMMMQ fungl
(m and Pinohy 1060}, iotaposn paresites (Sewsli, 1083),
steralogous serun protelss (Uesber and Cogust, 1088),
saumellisa tissue cells (Landy gt aley 1080}, stareh particles
(Gelson cnd iebrun, 1066; Turk, 1060w Slus, 1064), hetero~
logous and iselogoue erytheoeytes (dalkaff, 1800 Landsteliner,
1048).

Gibaon (1880) earried wut a series of experiscnts
for deteotion of natursl Miﬁ sgalnet Jhlgalla flaznezis,

wlsherishla Ladd naed m shglazag 1o the sera of ox,
Pabilty guinea pig, horavy shoop, meny zat ood eats upring
bis lawestigations. Gibaon (1800 found that X sera were
ueat sotive, mm&mmwﬂﬁ.nnwmm cat,




w 10 -

rabbity guines pig and rat sers weve progressivwly woaker,

Haokls and Pluelsteln (1900, 18831, 1880) tested
Somal serum from oty shewpy horse, pigy rabbit, rat, ost,
gulnsa pigy pigeon snd man agalnst a varilety of basteris
Mmmmmsm

Wmm& myfmwlmtﬂﬂum
bagterieldal sntibodies in s large aumbsr of sers asd
MMﬁhmMﬂhethMQmm
mmafmmwamzmmrmmm
be removed by ahsorption.

Boyden (1908) reported that normal sesus of serbala
-mmmmmmmmmw
mmammmmummmmm
HETER0EIILE uisoDIes

The non-specifie resstions atirivuted to betorophile
mmmmummmwwmmmm
t0 tiae and now 1t 13 woll ostaditshe” that the Poasen for
wmwwwmavumumm

mmﬂm&smwmmﬂsmm
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reported eeriler by Swileh and lorgenroth (100L1i. later
Frouin (I0U7) snd Frouin sod Lisboone (1011) showed that
sedun of rabblis specificslly Lmausized with the yolk of
hen's egga iysed the eryuhwosytes of various spoeles of
animalas Forasuen (19131 discovered thet when »adbbils wese
injected with saline oxtracts of certals @guns of the
guines pig or other snimals, 1% led to the production of
sheep red blood elis.

Iseled (1088) repurted the esistence of Forsman
in various stvalas of Jolognalls of group B« le found that
the ¢ sosatlic antlgens of Jalsosells pacatyphi B, dsle
ataadlay ool Jdale boldadbesg produce in rabbits, antibodiss
which cross-react with the antigons of the sheep red hlood
bacteria of hesorrhagic-septicascis grop sod alse ia the
erythroeytes of & wide warlety of birdos Ho observed that
wvhen the bird orythroeytes are treated with rabbit antisers
againgt these organiams, the erythrocytes were agglutinated
or lyseds Finland and Curnen (1088, 1840) chaerved thas
horse antigers against type H pneunocoesi aggiutisated human
red eolls of any blood groups DSub 18 contrast, the radbit
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umm to agglutinato colls of
group 4 and 2D and sheed rod blood cells in low titsase
lscluffe and Zebat (1080) aleo chaorved cestaln substanses
mm&mma%im?kmmmm
saiive and stomach lialags of horses, the omasum of cows,
housedust and Type XIV speeific pasumosoccus polysacchoride,

Springer (1888) reported that the clogensss of the
antizenie relotionshiy bDotween red bload eells and batterlal
antigon L3 evident from the fact that the Lioed group agslue
tinins con lohibit the growth of these baoterias Those
heterophlle antidodles can act a8 bacterieldis for them
. (limschel and Osaws, 1080). OCliver sad Gonpales (1082)
am%mmawmmzmmum
#WW&NWMW&HW
in san. mmmtmwmmmermb
bodles to sheep rod blood eallis is the serum of patients

fagburally osourring antidody to sheep ocells in bovine
gera has the apscificity of a Forssman sstidodys Ingram and
Burmzs (1008) observed that the level of naturally cecurriag
Porssman antibody hed a seasoma! variation wilah i3 sinflar
to that of congiutinin . exoept that it 1s not sigailfieantly
affected by ealving or lafestlous dlsesses. Coosbe (1084)
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rmamstwmﬂmmmmmmmh
tmwmmMnuWMMwMu
ungatisfactory complovent far @mum mum ™
effect ﬂmwmwmwmmmwm
Forssman sotibodies in pAg serum, which conld o removed
by adeosption of She serum with weshed shwep red blood

The original Ldex that the Forosman antigen of
Saanadlen tlasus wes lipoidial lu nature (Porsssen, 1900)
mh&wwmhammw
{pocurboipdrate loogsely bownd to proteiss Horgan aod
FM&B (1939, 1007, 1040, 1P41) showed that O scmubie
wobigen of dras-nogetive Laotoris, derived frem Jbigelia
dxaguianisey stlsgiated the production of sheep rsd blesd
cell hocolysing whet lujooted luto rabbilse

CYIORIILIC ANTENOLIES

Sayden and Sorkin (1960, 18G1) filrst detosted the
eytophiile bladlag property of Lsunoglobalics by lacubating
sagrophages with entisedles to soluble proteis satigens gueh
radisactively labellel acbijens OSoyden (1084) found that in
mmp-mmni;zmtmﬁihsmpmw&mm
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arwmm::mmmwmuw
ia Preund's complete adjuvent. Jonas, Gurner, lelson and
mmwemmmmapm
mam@mmﬂwmmmm incor-
porated in freund's cauplete sdjuvant by footpad route and
one woek after booster dose of shesp red blood sells in
oytophlilc antibedles wheress those whleh were lmanised
mmmmmmhmhm
sdjuvat had very low titers or no cytophilic satidedy st all,

umsaafwmmwmmmmmmmm
mpm@mmmwm&anefmmm
cells ia salise MMWQHMMMﬂ‘m
antibodies in gulnes pigse They found Shat sera obtalned
after lstradermaly intra-peritonsal or footpsd injeeticn of
MMMM&WMR&W“M
mammwm;owwwmwm
uawmmmﬁmmpaammm
after subeutaneous injections. They further obssrved that
ertophiile antibodivs were presest laconsistently Gy 7, 8 and
9 days after immunisation, but were prosest tonsistently M4

Vowland (1065, 1068) reported that in gulnes plss
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eytophilio antivodies were gensrally sbsent 7 days and 8
month after lummigation But couslatently present 3 to 4
woois wfter lommigation when ghosp red hlood cells wure
used ag antigons

Thore is & paucity of iafurmation shout the fagtors
anbigenss Dlaskoves (1066) lsuusised guises plgs with
eapioxes of Hussn serun slbumin and roabblt sabi-iSa anti-
bodles Lneorporated is Fround's ecapiete or incompleto
aatibodlies 1y By 3 or 4 wouks ofter lomualgaticne Dub be was
sbie to ohserve eytophills antibodiss ia the gulnsa plgs
wileh were lmwmunlzed with complezes in Freusi's complete
sdjuvant afier skis testlng, titre resching the pesk 7 days
aftor skin testing. dolson end Hildenhull (1068) found that
gulnea pigs deaunized intrederasily «ith bBunsn sesun sldusin
insurporated fo Mewnd's sssplete ofjuvent. invarisbly shoved
noderate titers of oytophilic satibodies after two weeka of
fmmunisatlione atudies @ gulsea pig oytophille antiboifes
directed agalnet humas serus albmin by laglns, 3par, Caniel
and Gleshovee (1072¢, ¥/ revenled that lmaume couplezes
prepared with homologws fneune globulln were highly Lsamoe
genle thas wers couploxes prepared with o heterclogous souree



Profuctica of eytephiiie antibodles in mice to sheep
production of eytophiife asdidodles in non-inbred Sulss mise
foliowing lmmunlizatlon with sheep ved blood cells in saline,
Frouni's complete or lncomplete sdjuvant, lajested submuta~
asgualy or intraperitoneally. they fousd that in prisarily
prasent when the snimuels had recslives shoep red biood sells
incorporated in Freund's eamplets or iboompiote adjuvass
titer reaching its naxisus after cne woek of Lwmnigation
but no eytophiile astibodies eould Lo detected after 4 wooks
of prisary lomuclzstion slomes 7They als® observed a seesndary
red blood colls suspanded in saline into the footpads. OSuch
Sseondary oytophlile antibedy sespanse wes reposted to be
celis were incorporated in Froundts complote sdjuvant, bat
were lmeorporated in salioes UHelson sad Nildeshall (1987
mmwmmukmmmavm
(early aatibodles) differsd from those appearing sfter
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ssoondary bemcisation (yper imoune antibodies). The
“early antivodies® gave strongly positive resotions even at
iow diiutionse Ihey wero very suech sonsitive to Creesing
sl thewing sod s8teched to o trypain sesitive regaptors,
unliie the reeuptors for “hypesimsune satidodies® which were
teypuin resistante

Berison ood Boosserral (1088) showed the produstisn of
eytophille antibodies ia nice by usiag muitiple injecticn of
ghieay e bload eslls in saline,

foked (1068) reported that the formation of eytophilie
antibodles in mieg couls Mo indused by imauaization with
shosp red blood celis with aud vithout Freund's camplete
adjuvaate Holson ssd-Rey (100D) studled the produetion of
eytophilie aatiboiles by inbred straiss of mies (/7 snd
CB78M/GJ) after Lmmuiziog them subcutanecusly with sheep
red biood sells ia Freund's complete adjuwants They chesrved
that perltonesl macrophages freably lsclated from CB731/8Y had
s satural alfislty for sheep eryilirosytes sod thus oot sultabdls
for the titratlon of oytophills patibodles. Titration of
AT oytephiile satiboliss produced sspeeislly after primry
immunization, o /0 maovophages gave very weak or nogative
“eastlons, whersas the same sers gave strong regotion with
‘wlss masrophagess They eoncluded that in conmparison 8 Swiss
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micey COTBLG and 4/7 slce prolused less detestabie eytoe
philie antivodicgs Tisar: (1080, 1070, 1971 also reportesd
that oytophilic antidodies could be produeed in sice againat
sheep erytiwrosytes laucorporated in saline after primssy er
ia Freuni's complete sdjuvant laduced the formation of oyto~
pallic antibodics in high titer. Ho wes able to isolste the
aytophilie antibedy in purified form by permitting it &o
sttach to macraphages Ao wilzg sa! eluting 1t ot 86%, The
profuctisa of nouse oyborhilile astibodies to astisens obhep
Porish (1988) found oytophilie satidodies im the sera of miocs
Immodned with bovine plagus sibuzis, m b §amma globdbulin
or S» gall somatic polyssocharides wﬁtm reported
the existease of mouse sybophille antibodles %o Salmonalis

Thuv

m&m mummm hmmm
agalust a challenge iafootion with the homologous organisms.

lioy and Helson (1907, 1980) studlsd the produstisa of
eytophiilc antibodies in CB7BI/GT nlce dliroeted agalust the
blstocompatibiiity antigens (H8) of M7 aleo, usisg the 4/F
tusour Seroowa I as a purticle shileh attaches to sensitized

wophagess Thuay noted that these oytophille satibdediss ave
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produesd after grafts of oither 4/J siin or the tumeur
Jarecona I ltaelf,

Hittal (1672) seported the pradustion of sytophilfe
antlbodies 1o alce and rebbits agalnst a swooth and s rough
strals of 5. galls Yo showsd Shat evtophills satibdodies in
@ioe are produced in resposss to the antigonsy possibly the
flagellar aatigens, possessed oaly by the Live smooth
organisudy but 9o cytophilis astibodies were demongtrable in
nouse antl-BBGE serus vhes capsulsr on Scmatie antlgens of
&+ S2A4 3668 surain costed on aheep erytivocybtes were used
as test satigens,

“have L9 not much Information gvallable about the
production of macrophoge eytophilis antibedies in vabuits,
Soyden and Sorisin (1060, 1961) found astidedles sytophilie
for spisen cells in rabbits dlreeted against Hunan serus
albunia with the ald of Frewsd's cempiete sdjuvants They
cbtaine’ saximm titers ab 1 week after a booster lujestien
of antigen in saline. Serken and Senacerraf (1966) found
oytophilic antibodies in the sers of robbits, lumolsed with
olght intravenous lajeetions of stroua of shoep erythroeytes
for over a period of two weeks sud dled 10 days after the
last injections Kossurd and Holson (1008) found high titers
of oytophilic antibodies in the sers of rabbits which were
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in Freund's couplete adjuvent intradormelily followed by an
iatraperitoneal injeection of the test antigen in saline tus
weoka later and bled after o further woeke

iokaj (1969) desonstrated eytophilic a:tibodies tn
rabbit asbooceptor (rabblits hyperimeunizes by sheep crythvroey-
tes) wslug meerophagos froa rabblis, niee and gulnes pigs.
fe obtalned highess eytophilic sntidody titer with guines
aorophageds e further cbserved thet eytophilic astivity
acrophages of & Given gpecies vas best absarbed by
homologous cellse mmgm: reported the exlstence of
rabblt eytophlilc a:¥idodlies directed agulngt lumaen serum
aslimmin (H24) eomplessd wich homologous lmmwme globuiing,
He further malntaleed thot rebblits sensitized after lnssrpo-
rating the imwune precipitates in Freund's esaplete sdjuvant
siguificantly profuced high lsvels of cytophilie snsi-buman
serun slbimin mntibody followlng skin Sosting. Tilzerd and
amueald 1 week after iafection of pabbits with o mouse adaptes
Sulbstiite o e e WP RPR— A
webhod utiliglog lataet toypanosones of antigens

The profuction of eytophilic antiiodies in chiecken
has beon reported by Sorseliing, ilbsuos Dellavia sud Jalerne
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(1078). They cbserve: that chicien cytophilic antibedics
busan serus albusia without sdjuvau$ closely resenbled
Sohlsrann (1989 coserved that chicien iscastibodles speeific
for erythrocyte lscantigens deternmined by the 4 and 3 blood
gramp look have eytophlile propurties whileh sould Y denonye
trated by the attachment of sotidoly eonted ervthrooytes to
BAErOsHagode

in Syrian hemster by Portis aad Coe (1978), using sheep

ihe produetion of optophiile sutibodiss fn huwen
belags agalnst esrtain entigon and in diseass’ conditioas
has been roported by several workers. Duek and Salkoff
(1978) roported the existencs of oytophilic antidodies of
heterophlile neture i1a pssristie patieats. DOy uslag eell
rogotting techulque, thoy found that 788 of the psoristie
patients had eytophiile sutibodies of heterophilic natures
eytophille sntibodlies in tiw sera of potlents suffering frem
puinonary tubsreulosis, by using passive direet and indirest
wethods Hitchelly Haleolmy fargalll, Uregs and Nelntesh
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(1978) dezonstrated sserophiage eytophilic antibodles in
the sesun of 09 patients with scute myaloegtis or iyuphosytie

satidodies in diffoceut speciesd bave deen studie” by soversl
worserss Jonags 38 ale (1008) and Sorkes and Senaceryaf
(1966) demomastrated by meaas of starch block electrophopesis
gulass pige lmounlized with sablgea la Pround’s caplete
mmu tm and Gowland cm also fouod the same

mmmxmmmmmm
Senaeerref (1068) reported that the oytophiliie antibodies
were 75 globulinge They have alas reported that guines pig

eytophillc antibodies have somo cooploment fizing onpanity,
but Helson and #ildenhali (1068) 414 st find say eorvelation
ia the isvels of cybophilis and caplemsnt fixing sotibedles
of guines pig sera. Uhr (1066) roported thet gulnes pige
imsmnised with Jo povatyobi 8 flegellis without adjuvant had
"prisary 190 antibody™ i the sera obiained after § duys of




obtalnel after 34 days of prisary immyidsation and “Seeondary
73 autibody® la the sers obBainsd aftor a sveondary lmemmie
zatiche

Ia nies algo eytophilic antibodies are found asong
ng~zlobullng, fowever, eytophilic sstibodies prodused
giobuline Forish (1068) reported that eytophille aatibedles
alusst entively pressat in the 73 gammag-giobulin fr-eticn

but alzost eatively sboout fros 73 gammageglobulin fractien
of the wvhole gamas-globullne Parish (1088) also reported
that nouse mmmo satisodles to sometic polyssschsrides
85 Lda im mw&mwﬁm@Mﬂﬁ
pmummmmummuawamw
ta leave the 73 type antibody wileh persists for at isast

Helson gi ale (1967) reported that ia tho sera of



further reported that frastionstlon of CEPBL/GT anti-s/3
astisers has revealed eytophilie aatibodiss in three fractions
castalaing respectively 73 gumnageglobr ingy 3197 globuling
oad albumla plus o a3t G3-glovalin. Holsea (1079) alse
fouad o alallor fast 83-glebulin 1o the sera of Swiss mice
obtalasd aftor sevea days of lmsuaizetion with sheop erybhre-
eytes in Freund's adjuvans. Lokad (1968) raported thet
aytophilic setivity was oresent salaly ia the 72 fracticn
mmummm«mwm@awwmm
Fevacoinated vith sheep erythrosytess Tisard (1060) showed
that eytophilic antivoifes elielted in uies after a single
formod durlag e secondary respouse vere of IgG typee

5%;%@&3%&{%)%&%
of monae 103 cytophille antibodies %&mm
Srande sal Cherncithvostva (1069) found timt sacondary oytophie
newmmmmwwmuww
mmmemmaaemmafs.mhm
to the ciass of gamma M~globulln,
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Vory Aittie lafomation Lo aevallable regarding
phiysieo~chaalesl properties of rabblt eytophiile
aatibodles. loka) (1980 reported that oytophilic setivity
of rabdit soboseptor for gulnes pig wsorephages was found
in 70 a3 well as o 109 type antibodles cbbained by chroms~
tography on Sephadex U-200 colwmns.

By Jephadex G-800 echromatograchy o
eldectrophoresis mmw {m bave shown that
chiciken eytophlilc antivodles directed agalnat aman serun
aibumin belong to 73 gilobulin types

Tyrau ond wolinsikl (1078 demcastrsted that oyhow
philic aotibodies ia the sera of patlonts suffering frem
puinonary tubsreuloals bolong te Igl classe They fusther
observed that slmost all oytophiile setlivity was prosent
in the Igig issuncglobulin fraetlon and no eytophilic setivity

fovard and Senuocervaf (1966) .nd Zavey and Asherson
{1987) iawvcstiguted tho nsture of the meorophad ' _
for eytophlile antibodles in gulnen piges They found thag
those reseptors worv oot susesptible ¢o abisehk by proteolytis




R

onsynes (trypsis, chymetrypsing paplny fieis and prosase)

but wers suseeptidie to Fhospholipase iy leoithisase C,

daja saja veson and agents reseting with phospholiplas and
=3 group. The observations of Howard snd Henscerraf (1088)
indicated tat fres IH groups play sa lmportsnt past in the
receptor's setivity of gulnea pig macrophages for eytophille
antibody, whereas those of Javey asd ishewsoa (1007 ludle
eated that phospholipid found ia the eell receptors play

a major volos Kossard and Selson (1068b) obsesved that
recaplors on the nouse aad gulnes pig macrophages fop

75 gemmagegiobulin eytophiile aatlbodies wore resistant to
the treatmest with verious proteclytie casymes, wheress

those oo mouss maorophages for @y-globulin antibedies were
suscoptidie o sush trostueats They suggested thet in case
of mouse macrophages for G3-globulin oytophills ant ibodivs,

o pepiide boad La iawolved elther in the veaspior site fiself
or the atiacheent of the recepiors to other struetures in the
2zanrd (1960) have found that the roesptor for mouse 163
eytophilic autibody is trypsls-sensitive. Sockin (1964)

slso found that toypain treated rebbit saerephages falled
%o absord apleon cell oytophillic autibodies.




Boyden (1964) first eccafimmed the azistense of patie
Sorkin mw rgported That rebhis wu.e anzibvodics

W(MJMIMW&WWMM&MW

(1988) snd Howard and Deneserysf (19G8) fonad that nouse

and gulcea pilg sera eomtaining macrophsge eytophilis antie
bodles do not sensitize neutrophils, cosinophilay lyuphocytes
iysphooytes have also beea deseribed by Uhs (1068), Zose,
Bitey mwmtmijGWamh
riophages mmmmmmmeumm
antigons and gulnea piy aontibodies ure copable of atteshing
to iymphoeytes and plasia cells as well as o uacrophagess
pig and rabbit alveolar maerophages adsorbed more eytophilie
antidodies in compurisca to Shelir peritonsal masrophages.
Lossard (12986) found thet rubblt anbli-shecp erythrooyte nacroe
phage oytophllic antibodies cen uot only semsitise rabbit

acd guinea ply nmecrophages but also gulneas pig small lyuphe=
eytes ond swell round collsy presumably lymphocytes in rabbit
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spleens Tisand (1980) regorted that only celis seen o
adsord oytophilic antibody in the mouse wore selis of the
WWRWM.MﬁW

\ TR 58 04 T TR mmw’m
dupffer colls and phagosytic pomoauolear solls obBnined
fron the bralas of enbryo nles

The effect of teuperature upon the wptake of eytophiiie
antibedies has been reported by soveral workerg. Hose and
Brown (1962) reported that tesperstuse has little effect
on the uptake of rabbit eytophille antibvedy. Jenas gt ale
:msmmwmmmmwnm
that changes in temperatupe 412 ot aignifilcsatiy affeet the
adgsorption of gulues pig macrophage eytophille antidody,
“hey fousd that uptake of autigen was slullar at 379C, rean
tenperature and 4%, Beslwen amd Uenssarral (1068) observed
gonsitisetion to e higher when the cells sed serun were
incubated st 57%C than at roos tepersturs or 4%, Eossard
sod Helson (19G8a) fouad that gulasa pig peritcneal macrow
phages were slightly less readily sensisized at 37°C than
at lower Souperatures. Tisard (1070 197L) found that both
monse igh end Ig nserophage eytophilic astlbodies were ound
to sells auch more atrongly =t 4°C thas at e,
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carryiag eytophlile sutibodles wo insubated in the shucnce
of free serun or antiges at difforcnt touperaturesy there
45 sene loss of autibodies frem cell surface and thus subses
quant uptaie of antigen 18 deoressed (Uhe, 1068; Serier asd
Senacerrafy 1980; Kossard and lielsony 1008a).

Zho sttachuent of eytephillc autibodiss $o macrophages
13 markedly affected by natusl serum, contnialng nom-apesific
eysophiiic antibodles wileh compete agailmst the spesifie
eytophilic astibodles under test for avallable oell receptoss
(Bsrken end Sonscerraf, 1860; lashley, drey and Uhwry 1070¢
donas Gk adey 1065 Ressand snd Nelason, 1068a: Lokale 1960).

Kossurd and Nelson (1908a) fouad thet this inhibitery
offect is very much prosownced in the cuse of gulnes pig ond
rabbit oytophilic antibodles and hosologous norsal serue
and in the case of mouse hyperimmmne ssmm containing 73
Mmmmrmmmmumq-
globulin oytophilic antibodies o sheap erytivoeytes and
that uptaie of eytophiiie astibodlss by guloss pig macrophages
i3 nore markedly lahibited by the serum comtaisfag eytophiile



actibodies to gnother uarelsted antigen than by norual

guines plig serums 3ut Kossard asd Nelson (1908a) sould

hot eoufirn it They observed that ineabation of guloea
puwﬁmumwmmmmm
philie aatibodies has a “dessnsitislug® effect, sacrophages
30 treated mmxymmmmmmmm
phages which vere lacubated at the sasd tempersture for the
sane perlod of time in the sbooase of serume Thoy further
acted that this effset wes very promcusced at S7°C but silght
at room teperatures Tigard (1960) reported that pooled
mzmmtmm&uMWGMﬂ
¢'ﬂdthaqumef£tamﬂmmmmm
inhibited the adsorpticn of eytophiilo antidodles, Lokad
(1970) iavestigated the ability of gulmes pig sere snd the
eluates Jrom passively semaitised gulnes pig magorophage
inhibis the uptais of eytophliie antibvedies by mm
Racrophageds s observed that norsal serumy Sorus fyon
animals lsmualzed with sheup erythroeytes in Froundts conplete
adjuvant and einstes from sacrophages passivily sensitiped
maweammmmmmermmapumm
Ped cells oytophlifc astibodles by hamelogous maerephagess
Tho mzwwmmmamwmwmmm
Wunmmmmammmmw




mww{mﬁ)mmmﬂmzm.
Thay observed thet gulses plg eytophille antibodian are
mmaaam.marmumw-mm;:u-m
phagess :mmwmuﬂmmxmpu
mwhmm&ommmm
maamsa&ssmmzﬁmmwmmp
imcunised antibodiss by souse naerophages,

affect mummmmﬁmm. Troatueat
wm»&wmwaWMM-
papaing a-wuwnmmmm;mwu
take up oytophiils antibodies (lowsed and Senacerraly 1908;
sJavey and AshoFpom, 1907 £09.ard and Helson, 198YH). Zogaard
asd Helaon tmummemm#mm
macrophages pas:ively sensitised 4n yites with sytophilie
WWWMWMMMMWQWM
mmaaaum(mm:mmmmm
armmmu&muwmmmmm
Mmmwmh-mwaemwm
wonty however, reduces thelr capacity to taxe @ oytophilie
mmmm*mﬂyﬂmmmmrmm
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immaization with sheep erythrocytes in salines They ala
pasalve sensitizatlon A5 Niheo appsrently renoves all the
cytophilic antibody toven up from early seras but has mueh
ieas effect on the eytophiilc sutidodies taken up from
hyperlmminge serss Tisand (1869) fouad that souge sserophs~
£68 tyested with trypein 414 oot adserd eydtophilio sutibvedy
formed during s primary responsc in anice, bowever, an
identiesl trestaent 414 oot usually siter thelsr eapacity
to afaorb cytophille a2atibody fr. e secondary ro3ponSa.

mmmm&mmw (hmm
Senaterrafy P80 ?ﬁm;nfj Hlldenhally 1087: Lokaj, 1008;
QMMML 3 Bovselllao g8 aley 1990,

Berken snd Senpesrvef (1906) and Helson and Hildenhall
(1967} reported that treatoent of guisse pig vhole serun
aslone with S-movospuoethamsl does not comsisteantly affeet
the eytophille astivity, but troatmeat with B-sorcaptosthane
foliowed by alkylation with fodosee anide consistently dimie
cighes the cytophilic aetivity. Howewver, Serken and
Bongcerral (1008) found that oytophiiic antibedy aetivity
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of ano sasple was partly susesptible to B-meccaptosthnnol,
iokal (1968) also observed shat oytophiile actibody aotivity
bited by E-mercuptosthanol trestsent. Tisard (1069) cteerved
that mtﬂnuamMMMMn
Wmmmmwmmm But he 414
not £1sd any aprarent effect of S-mereapbosthasal wpon the
warmtw produced during a seccudary responst.s
Brown (1971 reporded that nouse oytophiile atibodies
produced lo response So sheep erythroeyies emulaified in
Fround's compiots sdjuvant were sot sifected by t-satumms
with S-meresptoethancie Sorselilus g8 ale (1978 slso found
that sytophiliic autibody aetivity of late imsune sers in
ebdokon agalnst mman serun sinmin (H3A) waa seslotant to

ths sotion of 8-iB.

Barken and Senacerref (1008) earried cut sone exporte
ments to detersine whether cytophllile sutidboly require salelus
or magnesius lons or compleuent $o biud t0 nacropbagess They
observed that hesting gulmes plg anti-355C sera for 1 hour
at 86% doss sot siter the eytophlile propertles or titre
of the sera; fartheruovey the passive sensitisation of unommld
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delscn (1070) curried out seme experiscnta to
s0iles are due to complement or sauplement fizing antibodies
or nots He found timt alter the luosubstios of 430 is the
mmummwmnﬂy.mmmmw,
heated %o 86%C for 80 mimutes, diluted in Q.01 ¥ EDTA oF

both heated end diluted in E0DA, the sesctivity of eytophilie
a:tibedy was slightly woakened by heat, EOTA or s coadbimsticn

ummma«wwwmmwmm
studlied by various workers (Cols and Fuwwmr, 1085; Shwonirens
anli akBmany 1000; ualfel ead Sewel, 1068; Haueh and Pavours
1580 Smtaﬁﬁn 1864; Doylen, 1004. Helson and Sopden,
1968; Kochansh aie, 1006; Gowlend, 1906; Holteer, 1087;
Holtper and wilsklewy 1007: ulilger, Slashover and dorkin,
1088; Helsom and Hildenhell, 1068 Dupty, Perey and Sood,
1968: Zembala asd Ashersons 1070: Asiwnsses 1071 Lokaf,
10%; Rostlaiay 1072; Pualty 1078).




- G0 -

Cole mad FPavour (i908) end Ssueh and Faveur (1000)
desonstrated pasalve transfer of delayed type hyporsensitie
vity in guisea pigs by a fractios contalnlag mestiy an
@=globulin, Sut Ehrenkeans and Sakssan (1068) could sot
econfirm the obserwstlions of Cole and Favour (1888).

Raffel and Howel (1888), Uoyden (1064) aad lslsen
a0 Doyden (1964) reported that gulnes plgs Lumunised with
protein antigens or sheep erythrosytes in Freuni's cuplete
adjuvact consisteatly develop delayed-type hypersensitivity
as revealed hy delaye! skia regotion to the antigen, wheress
gulaesa plgs Immunized with antigen incorporated in Freuni's
incomplete adjuvant falled to eilell the reacticn. ishersen
and Leoswl (1968) found that serus from gulnos plgs with
delayed typs hyporseasitivity could zoteatiate the effeetive~
nasz of lysphoid celis in the aystenic pusalve tiansfer of
delayed eutaneous reagtivitys Jowland (1968) found that
there s no relatlonshlp between the titer of eytophille
astibody cod the intenmality of delayed akia reactions in
guinen plgse foltser (1067), Hoitser and winkler (1067)
aigo 4id not find any correlation batvesn the Siters of
eytophille astibody and deisyed hyrersenaitivity ia gulnea
pigss Helson sod Nildeshsll (1088) carsied out some lavestle
gations on the feotors affeeting the production of ertophilie
anSibodies by gulnea pigs ln response to immmigation with
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sheop erythroeytes ilucorporated in FPreund's complote
sdjuvant, sal its relstionship with the dovelopsent of
éelayed tyse hypersssnsitivity. Sut they 4ld sot find

sizin reretions and titers of cytophille antlbodies present

in the sera of ladividuel snimals after two wooks of sengltie
aure or twlee with sheep erythrooytos or human sesun allumin
in saline before deing lajected with the same aatigesn in
sdjuvest had weaker delayed type of sensitivity and lower
oytophliic antibody titers thau the animals reesiving only
antliges in saline. Turk and Polak (1967 achieved local
pedaive trengfer of delayed cutenvous seasitivity in two

out of sitattenpts with purified peritoneal macrophages from
hyperiemuns strala I gulnea pigss Dut thoy wero oot clear
about the aigaificanee of the results since arthus iike

were iseffectiwe in strain XIL guloes pigse 'Miliger gb ale
{i068; found that in guicss pigs, locsl passive trassfer of
delaysd skia resctivity %o sheep erythrocytos has been effected
by sormal perltonesl cells with eytophilic antibvediss Lo witsg.
They passively sensitised normal guises plg peritomscal cells
with serum frov gulaea pigs Smmmalsed with shesp erythrooytes
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ia Freund's eamplete sdjuvant. hon these seasitized eslis
mw,mmasmmmwm
aormal reclplentsy o skin lesion developed at the site of
WM%#MMWW@!“W
of injectione Injection of aatlgen Sogether with serum frem
mm-mnmmmmwmwwm
with saxlows severity within 4 to 12 hourse Oupuy g8 ale
(1089) reported that a oytophille factor, by passively
WMW#M&W!&:&MW
of hyperscusitivity in gulnea plgse They were able to
“ranafer delayed skis reactivity to morsal gulaea pige by
small quantities of fresh plasca from i-irradisted hyporsensie
tive domors usiang tuberculin PPD as sotigens They found that
plasus {rom non-irradleted PPU-sensitive donors 414 not trenaf
any sila resotion, but thay observed that vhen 3 x 10 viable
masieated spieon cells frem mormal gulnea pigs wers incubated
vith 6 ml of plaama frou irrsdlated sensitised donors ssd
Mwmmmwﬁimwgﬁimpmm
reciplents exhibited delaye! skin rosetion to tubsroulin PPD
when taested € days laters

Helson and Bildeaball (1967) reporied that s relationshi
um-mmpmmmawm
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in mlicos They ocbeorved that eytophilie antibodiss and
delaysd type hyperssnaitivity developsd consistently when
the astligen (sheep orythroertes) wass incorporated in
Fpound's eomplste adjuvent and injevted Lutraperitomsslly
and when sudcutaseous route «as usedy oybophiile ansiboiies
and delayed type hypersensitivity developed after the antigea

anbibodles in delsysd type hypersensitivity has alao been
reported by Zeonbala and Asherson (1070 in smices Thoy weve
able %o transfer the coatzet ssnsitivity to exasolons by
oeans of serum fros sensitive Yo noroal nices They alse
obgerved that eonteet seasitivity eou.d be trazaferred by
sormal purifled peritonesl macrophages pudsively sensitised
with imounc serume Askensse (1071, found that is contaet
hypergensitivity to oxepolons in €34 nloe, shin regetions
wileh cre delayed in timey cac be transferved with mserophages
fron seasitigad douorse liv aloo noted that the trasaferred
roaetivity cun be aboliahed by srestment of muerophages with
trypsia or satlnouse goma-globulin.

Gne of the major foarms of cell modiated ilmmune response
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i3 the state of asguired "gelinlar lmumity®s Hackaness
and Dienden (1987) roported that shis aoyuired colliulse
fovamnity is manifested by an incresss ia the phagooytie
uknuWMEWMWn&WW“
mmum aultipileation such o8 ok

observed that MMMnMMmWM
the sppearance of & aew populaticn of small Iymphosytas
uhich migrate to the site of lafeetiou, whezre after lnter-
action with sthe autiges, they lafluwaes $he surrounding
saorophiagos 30 that their power of coubating the iaveding
organisn is laersasel. Theso silsulated maerophages wxhibis
enhanced phagosytosis and destruction of any forelgn agents
thoy come in contecl withe

as thermelabile substances presaat 4o sorcal serun whieh
aot non-speeifically oa o variely of basteria to naike Ghen
ilable to phagoaytosise Hulr el Hertin (10082) seported
that opsonlas reseable complenant sad eould be renoved {ron
the fresh serum by aatigea-satidedy m m&
Welsherger cad Siilemer (IDGE) G Tokor

foehiin (1048) measared the r arf LW m

of sera froa varicus sawsllss &umwm' both
faats BT

Qe+ SYe]
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aloose and with aatibody. Howovery Shey could not establiish
and the four components of ceplenest. Dut Zalde (1887
coneiuded that the vormal thermolabiie factors responsible
for baoterieidal and opsonie effects in serum wore ideatieal
mmtalmfwmu#wmmam
for both affecta. while worklag with rabblt gramlocytes,
Hirah and Jtrauss (1004 alss found that some bacterial straing
Fequired no rabbit serum fectors for phagooytosis, some
opsealzed bW heat-lablle spscninsy or by antibody and some
alse fouad that the heat-Aabile opsonins were eonstest 1o
amgut ian Che sauples of sera teated, muwwwm
aad samonisy oot present ia the sorum gama«globulin
aea~spocific in actions Sut sluse nelther Ca® sor g™ were
agoegsary for opsonizstion, they conciudsd that hoat-labile
epaaniag were nelther autibedy nor the complete cemplement

logpite of thelr parasount iuportsuee in the host
ammmmmmmmmmmﬁm
yot beon substamtislly charneteriged. Allen, Jeba sl Molnas
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(i972; carried out some lavestigatlons for the Llsoletiony
Ldeitilicatdon oud charecterizetlos of the opsoninse They
fousd that opsonic entibody eeuld be precipitated quantitee
B&MYWﬁmm“MW¢mm
obgerved that smmammmma
gelatinized iipid eouision L5 Xiten awd cgused aggregatien
of both the 1ipid emulsion aad colloldal goldse Allen g% ale
(1973) also reported that the isolated faotors could be
stored 4a a lyophiiised fore ot ~16%C with the setenticn of
its phagooytosis stimulatory setivity for about 90 dayse

Parish (1985) casrisd out an lavestigation %o 4iffere
sntiate Dotwesn oytophille astivedy snd opsonin antivedy by
& Bacrophage phagecrilc systems He observed thet opseania
aatibodies wiich ave detoctabls by pasaive direct techalque,
are nob oytophliic prior to combinstion with the antigen,
By agar gel slectrophoresis, Parish (1988) separated the
opsonizlag sotivity from the eytophilie activity of meuse
mzmmmmmmzwmmm

Tigard (19604, b/ aleo carried out seme esperiments to
amm:mawmmwmmm
antibody in mless He observed thet ia the sermm of nice
Salen after € days of prisary fmsunizablen with shoop
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erythrocytod,y opsonie antibodics were salaly presest ia
the sesond malh peak sluted from Sephadex U-830 and oa
elestrophopesis 4% was found widely dleotributed throughout
the gamss region. Dut serun takan 6 days after 2 agoond

or subsequent lmsuaipation rowvsaled that the opsonia-
globuiin ¥ on gel filtration, lon-gzchange ohramustography
and prepavative olsetrophoresis. o also auggested thst the
contalning fractiong.

RATURS OF COMPLETE AND [HCOMPLATE AWTIBODIES

Bovin ond Banlberg (1070) studied the complete and
loswmplete sutibodies im rabblis Lmunized wich 90F suspension
of 3iBCs They deternioed the titre of complote antibodies
by aotive hemagglutimaticn test and the titre of ineomplots
antibodiss by the indireet Dooub's test using sss antie
rsbbit globulin serume They found that both the somplete
aml losospleto antibadisg beloang o g ciass &8 no change
in the titres was notleed after B-ME trsatment, Llykeove and
Progopunko (1078) also studied complete anl incomplete antie
bodiss Lo rebbits Lmunized with different doses of SEC,
They found that deercase in the titrves of complete entidodies
taltos plave more rapidiy than that of incomplets. They alse




sm:mmmmmumefwm
mnmmmamzawmmummmmm
aiged 318C. MWWM&NW%‘
the isvestigation, the titres of incomplete antidodiss %o
Mwamcmmewmmemwmwm-
bodloze






DIMGHTRAT 10N 0F BATURALLY JOCURNLIG CYPORILLIC
PI0NLE- JHSALIG AND HATSA0MELLG ARPIs0DLcS B '
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8leod sasples were golicoted from appurestly heoalthy
eattle and buffaloes of warlcus age groups, malatalned at
IVl Oalyy Farme about 10 8l of blcod was sollocted frem
sath asimesi through Juguler weis punsbure usder gstolst
storile conditlon in storlliized test tubes and allowed Lo
clot at rom tesperatures The blood olots wers broien
with the help of a sterile pastour pipetie and after centrie
fugation the sera sau:les were separated aad stured at -20%
uatlii used.

The test sera sauples wers hest-imactivated at 568°:
for 30 minutes in = water bath pricy to uss.

08680 salise solution was propared hyﬁim.tﬂw‘
848 ga of sodlun chloride in 1000 nl of Alstilled water,

The saline soiution wus then sterilised by sutoslaving
at 13 pound pressure for 18 simucod.



Prnosphate buffer asline (PB3) 7.8 was prepared by
dissolving the foliowing ingredients in 800 nl of distilled

vatar 1
Hael P 36,0 gn
Sagsiig e Telh g0
(aatydeous)
ElgPQg P Ee16 2
{anhydrous)

The solutlon was them autoslaved st 10 pountl
presaure {or 16 ulmtes.

lask’a ialution

Hank's selution wae prepered Ly 4lssolving the
following iagrediests in 000 mi of dlgtilied wator

301 wes 8.0 gn
£C1 #ee Gd gn
Haglivg eee  Gsl0 gn
dligiug sse Ue6 gn
Jextrose wss  Be00 g

Fhenol rod (Oudf) « 5,00 mi
HaliClg P UedG gu



the svlutios wes autoclaved &t b pound pregsure
for 10 sinmtes,

“he molified Algewers' solution (uschel and Louey
1085) wes prepared by dissolving the following ingredients
ia 100 ml of dlatilied water @

Glueoss see £608 gm
Sodlus chlorides e Cedi2 gn
Sodium eltrgte see UelB0 gm
Citrie goid “ss 0058 gm

mmammmmae 10 pourd pressure
for 15 aimtes and stored at 4°C until used,

etmm;mmmmqummm
voinse of Alsewers' solution, “he shecp blood was ceatpie
fuged at 14500 sepena i & clintcal centrifuge machine for
mnznam,mmrmwmﬂmwmm
resoveds The SRIC were thon washed thrice in saline and
msrmwna@mmrm-mmm;mmm
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packed 518C. Ploally s 17 susponsion of the SIBC was
prepared from the pached ocalis in sormal saline.

tonsal cavitius of mml, mim adult aicay rats and
buffaloes were collected for the assay of eytophilis and

dorsaly odult nice and rats of either sex weighing
about 16-20 gms and 80-100 gus respectively were killed
molstenad with shsoliute aleohsl and the siin uas refloeted.
5 i of Hank's solution was lntroduced into the perdtonsal
cavity and aftor geatle asgltation, the washings were withe
drawn with a gterile pasteur pipette and placed in a sterile
plastic tubes wsashings fron the peritononl ocavities of st
ieast two mlee or rats wome pooleds These washings were
the source of peritonssl-masrophagose

appareatly heslthy adull baffalocs of either sex slaughtersd
at the lmalelpsl Slaughter House, Darelllys Throush a
steriie pasteur pipetto, abous 8 ml of peritonsal-fiauls

vas colisoted by opesing the poritonsal-cavity and plased




ma-mmmmmmwmc
Hanle's solutions

“he “rogetie” test origlmally used by Soyden (1064)
wad euployed in the presont iavestigatlons with silghe
modification o study the eytophills snd opsonin~adhe:
antibodica.

Mﬂwm;mnmmm.w
Mmmmamwzwa
nornal mice, rats and belfalocs were enltured in the chamber

with Fhosphate buffor sall e pii 7.8 (M98) and Ol ml of

et teat seruu was adied o 18s after inoubsting at reen
temporsture for further 30 miout s, the monolayer was washed
three tises with P83 oud flnally st ml of 3§ WIC guspension
was adled to the mosalayers zawmmzm,ﬁam
mmmymhammmwmmmm
from the monclayerse Flaally ‘he Boas.ayer was stained with
Lolshoan's staln,



mm&asﬁmsmmmm
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butfaloss wore obtalned by eulturing Ol &l of peritammal
mmmmmwmmmuﬁm The monolayes
mmwmuamﬂuaza%mm
mWﬂmMm&Mﬂsmm;Qmm
wemmﬁgwmantmmmmn
nimites, me@mmWywuﬁm
gam@mmmmmma Fimally
WWW:W%&&M‘OM& Controla
mrwwhydaimwdafwwmw
the moncviaysre |



Tho degree of attachnunt of 383C to tho peritoncal-
naorophsgos wud espresand Ln terms of percentage of
its perviphory wes reconded as positive for rosstie. laere-
phage baviag Swo or less than two 3830 oo 1ts periphery was
rocordal as segative for roseties

ADSQUPTION JTUDIRC OF CYROPMRILIC alio OPSONIH-AMIBRING
AHTIBODIES I CATTLE ARD HUPPALD 3BAA

7o oup mmt&waﬂmtmumaaatm
and opsonin~adhering sntibodles iu normal cattle an’ buffslo
Seray peritonsal, lymphaode, iiver sad spleen cells of normal

nice were useds

Five apporently healthy normal adult uice wire
killied under ehloreform snaesthesla, the ablominal sikin
vas molstenod with abeclute alochol snd reficcteds The
about 8§ ml of Hank's solutions The paritoneal washisg was
then colieected with g steriiised pagteus plpette and placed
in a sterlle plastic tubes
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acd centrifuged at 1800 r.p.me for 10 almutes in a graduated
egntrifuge tudes ifter cnubrifugstion the superoatant was
discarde” and finmally a 16 suspengion of the pesitonsel
calls was made io Ou8 ml ssount Lo Hank's soluticn,

Hesenterie lnph-nodss from healthys aormal sice
wore cut into fraguents with s selssor and with o sterile
foreaps the fragueats wvere teased apart through o steriliised
rubber slowes Hank's asolution wes added $o the lymph-node
eolis so obtaimed whioch were thea centrifuged at 1800 pepaite
for 10 ainutess after centrifugatiocn the supernatant vas
discarded and flaally o 308 sugpension of iymphe-node oelis
was nade Lo Ou8 ml asoust ia lankk's solution,

Liver from normal mico were ¢ut iaoto fraguents with
a steriiised selasor and Seasad apart through s sterilised
rubber sieves Tho iiver ¢ells so obtained were immedlately
inpersed ia Hank's solutics and ceatrifuged ot 1800 repeme
for 10 mlnuteds after csutrifugation, the supernatant was
discarded and Tlaaliy o 1O° suspension of the ilver colls
vad nado 1a OB ml amount ls Hank's solutions



swumrmwuummmm
uw-mmm;.mmwmwa
steriiiged rubder sieve. “he colis vere then Lmmedistely
mnmtsnmmm&mwumnm
PsPeiie fov 10U pluutes. Mmeumtmmmm
wad disearded and flaally & 108 spless oell suspension vas
Hade 1o Gb ml smount 1a Henk's selutions

A 196 3:BC suspension vas propared in salise fron
the pacued 3:8BC.

seatrifugeds The swpernatant wes disearded and to the
mma,muarmmm:mmrmm
4ad bulfaloes vas addeds The serum-cell miztures were
thea incubated at 37%C for 90 simtes, foliowed by an over-
mmezmuﬁrmmmtmmmm

et 1800 repens for 15 uloutes. The Superaataats were colieoted

BMM&HW-M%W%@&ME&@M&M



vas preparel is MBGs 4 08 ml of Q8 M E-porespicethancl
solution was added to Gub mi of the pooled test serun and
incubsted 1o a water bath at 37% for 1 hours The serum

saliso for 94 hows at 4°Cs Durlag the dlalysls period the
saline was shanged thrice. The Bemeresptosthemol treated

sera sasples vere then tosted for eytophilic and opsonioe

adhering antidodies. ' '

TEIR FOA EETRAOHEILLS ANRISONIEs

Sera sanples of cattle and buffalces of warious age
groupa vere tested for hoterophile astibodies agalast SRBC.
The sara sanples were heat~iasctivated at B8°C for 90 pimtes
before bolag employed in the test.

In the pregeut lowstigation two methols wore used
to study the hoterophile antibodles agalnst SHEC. The
methods wore ¢

le Oiroot conglutlination teat
Ge Dirvoct aggiutinstlon test
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zaummmmmmmmmsm
by direct conglutinatiesn test, lmemndocnglutinia was first
ralsed in rabdbits.

10 sg of sterils Zeolin powder wad added to 1wl
gept for 10 slowtes at 37 € 1z a water bathy with freguent
shaking of the suspeasions By light sentrifugation the
zaolin was depasited, washod tules in saline and finally
resuspended to the original volums of serume The kaolinm
suspension $n selise was thea kept at 4°C for 1 hous and
the swpernatant wad used as Lovoulums

7wo rabbita received five iajeeticns of 1 mi each
of the suspension isiravencusly ot aa iaterval of two dayss
Bight days after the last injeotlon, the rabblis vere bleds
7he sera sanples were separated and heat-inactivated at
66% for 20 wisutes, and Shen absorded with 10F 3ESC twice
at 37%¢ for 30 mimtes la o water bath So resowe the
heteraphile antibadies, 1f soye Titwetiocn of an individusl
sorum wvas earried cut for the presesnse of lmmnoconglutinia
by using sloxinated SiBCs Fiusally the sera sasples were
pooled asd stewed at ~20°C umtil useds




Two-fald dilutions of the test sera were made in
normal sallie begiaalng with neat to 1/640s o cach dllue
tion of the gerunmy a Ol nl of fresh horse complewent in a
dilution of 1/10 was oddeds 4 O ml of & 1§ S3BC suapen-
slon was added S0 each tubes rm.:mawmu
ummmmsmummwmm

Threo control tubes were kept as shown in the

41l the tubes ilaeciuding the ecoatrols were laocubated
at 37°C for 30 misutes io & vater bathe The tubos wvere
then centrifuged at 1800 repen. for 1 sioute and the degree
of eenglutination for heterophlle autibodies was read by
the resuspension techalgue of Coomibsy Cosubs snd Ingram
(1961). The resulis vere recorded as follows ¢

4+ = gstrong clumping

8+ = diffuse clumping but all particles were
elumped

g+ = weak clusplug with somo unclumped particles

i+ = tyace of clwplag

¢ = no elunping







The tube showing a minleua resctisn of 2+ vas
regsrded s poaitive for heterophlle antibody.

souble-fold dilutions of the test gers vere uode
in norosl sslise starting from nest to 040 PFloally o
sach dliutlon, a Oe8 ml of 1§ JEBC suspension wss addeds
4 esatrol tube containing salise and SABC suapenslion was
algo kept as ahown in the protosole

The tubes were insubated at 37°C for 80 minutes in
a water dath and then centrifuged at 150D rypeme for 1
almute sod the degsee of ag;lutinstion for heterophile
antibodles was reads The results wers recorded aa follows ¢

4+ = gtrong clumplng
8+ = aiffuse einmping but oll particles were
e umped
g+ = yegk elumping with some unclumped particles
i+ » trsce of clumping
¢ = no cluuping

Phe tube showlag & nialsum reaction of B+ was reeorded

a8 positive for heterophlle antlbody.
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DENGRSTAATION P CYTOPEILIC Al OPOORLN-aUIEREN0
ANRIBOOLIES I8 BUPFALO-UALVES LN :83P0H3S T0
zﬁmms:m AMD CHALLESGE LAFBCTION WITH ,aS70048lLa

Siz healthyy 1 to 1% yeur old male Duffals-calves
of local breed were selectod for the csperiments The
wiffalowcalves wore vaecinated egch with 3 sl doge of
heemrrhagie sepilcasala (H8) ofl sjuvant vacolns iatrae
misculardys G0 the 21t day of postevacelmation, the
vaceigated 0aives wore challwaged with 1 ml of 10°2 ailutien
of freshly passaged 18 hour-old beoth culture of Laateusells
Bliagida (gl suboutsnesualys

These suinals were bled at O doy and ot Pthy M4th
and £18t day sfter vaecinsticn and sise after 04 hours
snd 48 hours of challenge infevtions As such, sers sacples
from altogether O bleedings were collested and stored at
-80% to be tested for ths preseace of eytephliic and opsonine
adheriag antibodles agalost Zastauzells multoaldas

Por the cuitivation of Zasteuselis mulbeciis (Psg)
orgenisnss, outrient broth was prepared sa fellows ¢




#201 sas 3 gm
BagiiPlg e Eg
faptene ess 10 gn

labe lam2o ses 30 gn
Diste. water ese 1000 ml

The pi was sdjusted to 7wle The meflius was then
autoclaved at 15 pound pressure for 156 mimtes.

with one lesp ful culture of the Jaabeuselis muitasida (Fsp)
organisms snd them kept at 37°C for 18 hours. 7The 18 hour
old broth euiture of the Pgp strals wae then sedimented by
sentrifugation st 8000 Tepeme for £0 minutes in a elialcal
contrifuge asd flnally resuspended $o XF suspension in PBS.
The prepared suspsasios wos wed as test satigea for the
titratlon of oytophilic ssd opsonine-adhoriang antibodies ia
Ghe et 2070

apdern ol ] # snd Oobsmeia. ihasis L pede & Tyangd !
v AgALNSt sagbe SuGGeILS AnbLjes

The mouse peritonssi-macrophage monslayer was prepared
and 1% suspension of live Inal. multacids in 759 vas used
as test antigen for assaying the test sera both for cytophilie
and opseain~pihering astibodles by rosette technique as
desaeribad sariier.



STUDLES O RABDIT CYDORMILILIC AD OPSGNIN-AISSING
Maammmmma?mamcm
wmwaunmmmwu
wore used in Shls emperimente These auimals wore divided
into three groups and housed i separzate cages.

Aptizens + A BUP swepension of SHBC wes used in the test
to lmemalce the rabbitas The asheep dlood wes ceatrifuged
and washed thrice in nommal salinee Pimally sheep red bleod
cells were sade wpto 6OF conseatzation in normal salino.

Srous I ¢ Twe rabbits Ho. 7980 sad 1544 vore Lwmmunized
easch with 0.8 =l of 6QF SHEC auapension in saline gubens
Lancouslys

Srom Bl ¢ Two rabblto Hos 197 and 1880 vere Lomunised
with 08 ml of an eemlsion of as squal voluse of 808 amn¢
in Freund's ilneamplete adjuvant subeutanecudlye

Geone JIL ¢ Two radbits Hoe 1078 aod 1868 were immnised
with 046 nl of an emulaion of an egual volume of 605 385¢C
ia Preund's cosplete adjuvant (econtaloing lneshestarlmphlat)
subeutanecuslye

Ihe roboits in all the 3 gropps wers then Doosted
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mmmmatmmmmundw
3580 in saline by auboutsascus route.

11 the rabbits vere bled st O days T4h dayy st
eardiae punctures The blood vas allioved to clot al rocm
by esntrifugation snd finally poolsd as per the groups snd
stoved st ~E0%C until uee.

i

Por the titration of oybtophilic and mﬂ

wtmuummasmammmmmatm
mummcmuwmmmm
the moaciayer culturcs

Ia the present study Trypeia (18880, 0ifeo) and
Papain (Sritish omug Honse) wers usvds

fryosin (10260 0ifco) was disacived In PAS at &
consentraticn of 1 mg/al jJust bofore uwses Pavain (Brisish
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Jrug House) was added to FAS gt o convmatration of I mp/ul
asd loft for 24 houss at 4%, The solution was fllitered
and to it eysteine hydroehloride (olamalty Aels) wos odded
to a final concentratlon of 1 mg/nl.

“he gulture chesbera contaialng monolayers of mouse
peritonsal=-sacrophages were washed with P33 after a pericd
of 45 nimutes losubations 7he cultuse chambers were then
11108 with the selutions of Trypsin and Fapais in PBS,
ab Poom tempersture for 30 mimutes, tho chambers were agals
thoroughly washed in FBS.

The menolayers of macrophages so treated were thea
tegsted by the ususl prossdures to study the offeet of these
mmmmwwamwmw

diluted to 808 and BO8 in M3, The moaclayers of nouso
poritonssl macrophages wore thea treated each with the 208,
60% and undiiuted normal Febolt serum, and incubsted at reom
temperature for 30 mimutes. The treated meaolayers wore then
thoreughly washed with 783 god Finally tested for the iohie
vitory sffeet of normsl serym ob tho uptake of rabbit ayte=
phiilo and opsonis-adheving antibolics by moude peritenssl




mmsammwmw

obtaiosd by inowbating at rosm tempevature for 46 mimutes
wore senaitized st 470y 37°C aad at room tesporature (3%
ﬂwmmamwmmammwmsnmm
30 mioutes, For eytophille astibody sssayy OeE ml of 2§
wmwmmwtmm“mmm
mwmm-m-wumm; Por opsoninwadhering
manMﬂ#ﬁSMWMmmw
the moosisyers alotg with the teat sefae

snmm#mawwmsumwm

sonis~sdhoring aotivody aetivitles of rabbit anti-shesp
mmmxmmmmmeWMt
antssated, heated at 86°C for 30 minutes, diluted in 0,00 M
m&awn@mm&twumaamh

mw&mm&MMﬂﬁ
MM#&WW#“““W
mwt%mnmmwmww
mwmwwmwmwumuna
15 3538¢ suapension Lo the ususl waye




The S-mevcaptoethancl (lerck) trestuent of rabbls
astimsheep red blood cell sera was done in the sisdlar
magner as desaribed sariler,

TEI Poi COMPLATS A4D LHOGEPLEIR ANTIBODISS LN AASHIP

Pwo apparently hoalthy adult uale rabbits were Dled
separated by centrifugations

For isolation of rabolt glodbulins, 20 sl of normal
rabbit serum was mized with aa ogual wolume of saturated
batica ot 4°C. It was thes couteifuged st S000 Pepem. for
suiphate was eoliected and dissoived ia 10 ul of distilled
m:memrmm-mwmmmmm
of serum in N33, Floally the globulin golution was mismed
with an equal veluse of oll adjuvent so a8 to got an emilsion.

-



Twe sdult appapently healthy Slacikt Sengal goatsy
one he gost and one she $oaty were imcculsted with 8 md
of rabbit globuiing in odjuvest by laotramuseuled routSs
The sume goats were bodated with 8 ml zabbit globwiing in
edjuvant after 1 woek of primary lommisstion by latra-
suscular Poutes On the @ist day of primary imamization
che two gocts recsived a further boosting dose of 8 ul
rabbls globulins without adjuvant lstravesouslye

Both the goats were bled through Jugular wein
puncture cue wasz affer the laat injeetion. The bloed
vas allowed %o olot ot Tous tesperature and after retraction
of the clot, the serum was separeted by csatrifugations The
serum vas pooled and stered st -80°C uatil useds

4 G488 20BC suspension was prepered and seasitised
vith as squal volume of 3/R00 heat-insctivated Pabbit anti-
shogs »ed blood cell serume 4 Uefid 3550 suspension wes also
sensitized with an equal volume of 1/200 porssl boate
insotivated raddbit serums The sixtures were then incubsted
st 57°¢ for 50 ninutesy ceudrifuged st 1800 mepeme for W0
nimted, washed thries in sallaoe and sesuspended to Celife
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dilutions of heat-ineectivsted goadt anti-rabbit globulia
serum (absorbed with 1Q8 SEBC) were prepaved 1o 0.8 ml
eliquots in both the rows starting from 1100 wte 1/6400,
Controls wore slse prepared with sonsitiged SiGC in saline
alone and alos & econtrol of the first dilutica (1/100) of
the anti-globulic serus pius acrmal JiDS,

Zo each diluticn of the sati-globulin sora, a Gsf ul
of Qi SRBC zenaitised with rabbit anti-~gheop red blood
cell serus was added in the first rove In tho second rowy
tc sach dilution, o Ol nl of Gl 5:BC sensitised with
noraal rabbit serum was addods

The tuded were thea gestly shakes sud imcubated ad
37% for 1 hours after incubation the tubea wese 1ightly
ceatrifuged and degree of sgslutimatlion wes recorded by

4+ = gstrong olumping

3+ = diffuse cluplngs 0ot sll particles are
tonsed |

&+ = woak clumping with scoe saslumped partieleg

i* = traces of clumping

@ = ono clumplng
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The wubes showing a sinlous of 8¢ reacstlon was taken
a3 positive.

“he =ethod eriginally employed by Horbon and Plektles
(1061) for trypeindzetion of 550 was used in the presest
expordment with 9iight modificetion for trypeinisation of
SH3C,

830 vere packed and oue part of the packed SEBC was
nized with four wolumes of » soluticn condaining 1 gnof &
scmmerolal trypain prepavation is § ml of 0,08 § HCL, dlluted
with 48 parta of Gl i P33, il 747 The nizbure wes iacube~
ted at 27°C for 50 mimutess 7he red blood ceils were then
sactrifuged and resuspeade’ to Culid suspensicn.

4 Oulif suspesaion of SIC was prepure’ in normel
mmmmm,wmumtm.aum

The test sora sauplos wore trested with Q8 X
L-mereaptosthancl as deseribed sarilaps

The titration for occplete antibodiss wes carrled out
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by the direet hasmagglutinetion test whille titres of
incompleote antiboiles were deternined by dlrect antle

Pour rows of tubes were sot W I1a the first tude
of the first two rowdy Ou8 ul of somsl saline vas taken
and to the subsegusat tubesy GeB ml of saline was sdded,
Qe =1 of heat-inactivated test serum was added o each
of the first tubss in the firet twe rowe and after thorough
alciagy O ol was wilthdrgun from the firet tube and trenge
ferred to the second, After uiming proporiys Of sl was
vithdrawn from the second tude snd trasaferred to the third
tude ond the same proepdure wus followed upto tho last tube
and thus a two~fold dllution vas mude starting fvem V6 to
1/1648840, (a the simllsr wayy i the third and fourth yow
8 tuo-fold dliutlon of the £-HE treated serum was obtalned
starting from IS to V16,0840, Slasily, Ow@ al sach was
digearded from the first tube of sagh 20w

Then 08 ml of 0wl suspensioes of mative JABC was
allded to cach of the dllutions of the £1sst and Shisd row,
and Ouf =l of OB suspenaion of trypeinised 3H3C to each
of the dliutlons of secuad and fourth Pove
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Controla were propared by adding G nl of 088
suspension of native and trypsinised GHBC 1o saling.

The tubes wers goatly shaken sud after three hours
of incubation at roos tasporature, the test was reads

Geaxing ol desauiis
the teat ves resd as follows ¢

4+ = strong clumplag

3+ = aiffuse gramlar clumploge not all particles
are clumped

8¢ = weak clumping vith somo wmoelmped particles

i+ = traces of clumping

@ = go clumplag

Tube showiag a nialmuc of 8¢ poaction was talken as
poaitive for cumplete antibodys

incomplete antibodios by washisg the tubes that were magative
for souplete satidodles thrice is sormal sslines After
thorough washing, OGs8 nl of 1/100 goat auti-rabbit globulin
serum wos sdded to sasoh of the diluticas of $e3t seras
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The tubss were thea shalen gontly and incubated
at rod= temperalure for 3 howry aad then results wers
reourded.

Zhe teat was read a8 Tollows @

4+ = strag cluping

3* = diffuse gramular clumpliage but all partieles
sfe clunped

&+ = ywosk clweping with somo unclumped particles

i+ = irsces of elmping

¢ = oo clumping

Tube showing = siatmm of B+ resetion waa taken a8
posiiive for lasoewplete antidody.







47U ALLY CCOURALUG OUROPHILIC AR GO0 E-AMIZRIS0
ASTISODISS I CARTLE A3D SUSPALL 324

A total of 06 cattlie aod 24 bulfalo sors Sasples
were tosted for maturslly cecurriag eytophilic snd opsenin-
sdhering astibedles sgainst 330C, The results of the proseat

- investigation sre shown in Tables 1 and S

in the testyit wes found that the degreo of sensitisation
{expressed in terms of percvatege of roseties formed) by
woth eytophilic snd spsenlu-adhering antibodles belmg
higheat with rat psritoneal-macrophagess followed by mouse
and buffals peritoncal-ssergphages respeotively.

Saif : The meau perceatage of rogsottes furmed dwe to
evtophilie aatibody being 71.60 2 1.48 with rut peritousal-
mecroshuges, and with mouse peritencal-sserosheges, it ves
found to be G878 2 £.30 and with duffalo peritonsal macvo~
phages. it voa 66440 & 0,88 a3 shown in Table 1

Afnis ¢ The mesn porocutage of rosettes formed dwe %o
evtophiliic antibody was 70.8 £ 1.8¢ with rat peritonsal
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Zable 1 (ecoatd)

Species  Sasple ferite- Crtahiils antl- P —
- aae.w- mﬂufm ﬁ:‘a%
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Table 1 (oomtd)
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naorophagesy 67.7 & 1.17 with mouse peritoneal macrephages

and wlth bufralo peritonsal celisy it vas found to be 88.0 %
0,88 (Table 1)«

£alf + The mean percentage of rogsettes formed due o
eytophilie antibody of bufifnlo calf sera wos GBS 2 1.50
ﬁﬁmmmw 63,72 £ 1,17 with mouse

peritoneal-nacrophages 0ad 50.88 + 1.38 with duffalo peritoneal-
macrophagese

aduls :  The mean peroentage of rosettes formod due %o
sytophilic antibody of bulfalo aduif sera with rat peritonsale
Wm&ntmummmﬂmm
52,50 £ 1,74 snd BE.8R £ 2.25 with buifalo perituns:

(Table 8«

Satids Jars

Salf : The mean percantage of rosettes forse! dus to the
opsonin-adhering astibolios was T7.08 & 1.80 with rat
peritoncal-macrophagos, 75.08 : 1.17 with mouse peritonsale

sacrophages ond 64.83 ¢ 1,04 with buflfale peritensal-mssrophages
a3 shown in Table 1.
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484lE * The mean porcentage of rossttes forsed with rat
peritoncal-nacrophages was 77.6 % 1461 with wouse peritonssl-
sagrophagss n.an..ummvn.mwm baffale

Bullade Jaza

£all ¢ 7be nmean peresutage of rogettes formed with rat
sacrophages 71.00 & 1471 and 68.88 # £.41 vith buffale
peritonsal -masrophages (Table 2),

Adult * The mean percentage of rosettes formed due te
m.mn.wmnm;mwm;m:m
e (Table 2).

Jera swuples wvave odsorbed with 380, peritonssl cells, spleen
cailsy lymph-node cells and liver cellse The results are
shows ia Table 8,




W8 T8 91 10,0 123 BT

6.9 84 97 106 114 1T

7w 8,7 08 13 1.0
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imangat the eells used for adsorption studles, 335
had highest sdsorption offeet on both eytophiile asd cpsealn-
sdiwsiog antibodlies of eattle and buffalo sers, while sdsorpe
tion ou $o iiver cells by both gytophiilc anl epseala-
sdhering antibodies vas found to be possoat.

£-}i8 troatoent has sigaificantly reduced the activity
of both eytophille snd cpsonin-adbering antidodles of sattle
atd balfals serss The Fesuita are shown in Tabieo 4.

for agglutining agalast 2i8C. The ~istridution of agslutining
ia the eattle and buffelo soa ls shesbed in Zable B

imong the tuo Tostas; that vere omployed for the
titration of agglutining, direct conglutisation Sost wag
found $o be sove senalitive,

So asgziutinine couid be detected in both ealf and
adualt ecattle sera by dirset agglutination test, while usiag
direct conglutinstion Sost, It was fouad that titre of
aggiutining ranged frou €< 8 to § 4o calf sers with & mesn
of 158,
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#ora of both yousg asnd sdult Wulfaloos,

Ia buffslo asif sore tho titres ranged from 20 to 520
as detected by diveet congiutination test with o moss of
108,83, By direet sgslutination testy the titres were found
in between £0 to 160 with = mean of 71468,

in afult buffalo sera the titres ranged from 20 to 280
28 detectod by direet congiutimation teat with a mean of $l.G,
while by direct sgglutination test the titve was found ia
between B0 to 160 with & nean of B8.3.
PIODTCTION OF CYTOMIILIC ap OPSGHIR-AMIBRING mmam

Bi BUPFALD CALVES DN AE3POGSS TO VACCLHTION AND SUBSEGULM
IB7ECTION ITH PASTBUARLLA MU.DOCIDA :

Cytophiilc amd opsonin-adbering sntivodies were alss
deteeted in the sera of Huffalo calwes wnooinated with Hese
saitamealia mliacida (Pgg) organisms. [t wos observed that
the titres of both eytophlile and opsenin-adhoring antidodles
infections The results are shown in Table 6 and Pig. 1.




antibodies in the sera of

g0 360
8 180
8 160 280 390
160 360
160 160
80 160

s#sﬁﬂﬁ
EBBEE S

90,06 10,66 S86.06 380,00 10,00 66,66 106,06 160,00 360,00 320,00

-g8 -

PG e e AT

seal of the highest dliution of the serum showlng
_ : - of the eolls couanted
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The rosettes of Duak. multoelda (Pgg) due to eytephiiis
Wmummtmwmmma&
m&ymwmmmwsm.m-m-m
of buffale oalf Nos 143 are shown in Plates I & I respoctively.

Cytophiiic autibodies were detected in the pre-vacelnatier
%ora of oaly two buffalo calves Hos 14 and 3, out of siz, the
titres bolag 20 and 40 respectively. In other expsrimental
calves, it was mot detestabiss The mean value of oybophille
antibody in the prevasciastion sers was 10,00,

: Wemu@tmw&m
the post~vaceination sera ss=ple tested,

mmmarwmmma&mw
post-vacelnation sera ranged from 40 to 80, [u the sers of
buifaio osives Hos 2 &3, the titre was found to be as high
as 80, while in other esperimeatal calves (fos By 15; 145 and
14) the titre vas 40, 7he mean titre being 63.385.

mmmmsmmwmwmm
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the titres weve found Lo betwsen 40 snd 160, In the Buffale
salves Hos 143 and 34 the titres were found to be 40 and 350
reapectively, while ia other culves (Ho. 9, 18, £ and 8) the
titre was found to be 80. The mean titre on the 14%h day
post-vaseinaticn sera was 86,08,

The titres of oytophilic antibodles in the Slst day
fouad %o be 80 in the uffals calf Hoes 143, while is other
Galves the titre was fousd to be 100, The meas titre belng
.60,

The titres of eytophlilc antibedles in 1 day poste

shallenged gera ranged from 180 to 330, The titre uas found
wummmawfmwamumxﬁ.auemm
it was Pound to bs 825, The mean tltre of eytophilis astibed
ea 13t cay post~challengo sera wos 00566,

The titre of eytophiiic antidodles in &ad day post~
mmmmxammmruomm. Thes gitre
o5 She Znd day post-challesge sera belng 850,00,

Scssties of laafe muitocida (gp) due to opsenin-
adhering sutibodiss on mouss peritonssl sacrophages sensitised
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umnwmwumuuwm-mmm
of Belffelo eif Hos 3B sve shown in Plates Il & IV respectivaly

Jpgenia-adhering sotibodies were deteeted Lu the pre-
vagclination serum of twe buffalo calves fos 14 and 3, the
uma@m#mwmm
adhering satibody in the pre-voceination sera was 1G.

The titres of opsoaln-asdhering antibodies ia the 788
day post=vacolination sera ranged from 40 to 80. in the serm
oF the tuffalo ssives Ho. © and 13, the S1tre vas 40 and in
oSther buffelo calvess the titve wag 80, The =san titre being

In the M4th day post-vaceination sers, the titres of
epscaln-adhering sntibodlises ranged from 80 to 180. In the
m#mﬁﬂoeﬁfﬁmkm&'&m&tﬂmﬂnﬂ%h
180y while in other cnlves the titrs wvas 80, The moan titre on
the 14tk day post-vacelastion sora was 106.66.
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mﬁmm:mmmmmmmefmm
with & mesn of 160,00,

Srgsnin ;-'-.'_"t'v.-'- mmm ia the sera
of s1i the m&a@mmmwwwm
was 380 wish 2 sean of 380,

mmmmmmmaaxmmmamatw
lofestion with g msan of 380,00,
% %}ggxg ?ﬁwm Mlﬁams_am
mzxmmxwmamw
_ aatibodies of the Pabbit antl-3REC sera were carrled out
5 ﬁ&maﬁsﬁiﬁﬂﬁ&mwmew- The rabbit
mmﬂminmmmpxammmm
mwhmaﬁamw@-aummmww
gulnea ;i peritoncal-maerophages than that by aouse-poritonsal
masroshages with hyperimmune soras The sensitizatien of
sﬁ&&ﬁamwmwﬁmwhﬁmmm
o3 the 7th day and £18% day of primary tmmnisation vas seme
15 both the Freund’s ineemplote a3 well a9 saline growp whils
with gulues pig peritonssl masposhages the senaitizatios was
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famnd $o be greater by ths sers of Freund's complete adjuwsat
group cbtalned o 7 and 81 day of primery lmmmaisation. The
sesults ore 3hown ia Tsbles 7 & 8 and Pige S

Cytophilie astibodles were detectable to moderately
nigh titres in the poosis of sera obtalned on the 7 and 21 dam
of primsry fosuniesticos with SHSC in salline by subeutanecus
soutes Ihe titres being 40 and 80 respectively on the 7 and
£1 day with both souse and guines pig peritomdal masrophagese

The ovtophille satibodlss wers detootabls to relativel
low titres ia the pools of sora obtained on the 7 and Bl days
of prissry isounisetion with 3850 in Freund's incompicte
sdjuvant subsutanecuslys The titres being 10 sad 20 on the

_ 7 aad 83 doy raspsctively with both mouse =af gulses pig pesll

naarophagos. lowever, the oytophilic antibediss were
aegmmmmwmwtmmmmdﬂ
shtalned ou the 7 wud Bl days of primery lmwmnization with 38
in Freuni's complete adiuvent subcutansously. The titres bell
16 and 80 on the 7 and 81 day respectively with mouss periten
macrophages and EO and 89 with guliea plg peritomal-mac-ophay
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Lalie B

ugugﬂgpn%g%g usngm&
on souse and suinea plg peritonesl o

e - “r 3 -
@, Gocomplete. & 2 2 20 1
mmmﬁaﬁn groupl @8 a0 160 4G 380
Q - - - -
o 2 BB R B
a2 iuvaat group) OB 320 840 380 640

¢ toeiprocsi of highest dlintion of the serun showing
. rogatte fornation in 80p of the cells mountels
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nmama&twmsmuam
traticn of 408 hod very iittle inhibitory offeet on the wpiake
sf hyperimmwme cytophiile satidodles of all the throé poals
of a9rgs

The inhibitory effest of uormal rabbit semm &t a
concactration of 605 was =ore proucuncedy ou the uptale of
eytophilic sstibvodies of hyperiamme sera of anlmals esriler
immualzed with 500 in selise and Freund's incouplete
sdjuvante But B normal rebblt serua had relatively less
inhibitery offect on ths uptaks of hyperimmne cytophilie
satibodies from animsls imsunised with SRWC in Freund's
conplate ad juveabe

Howevery asesal undiluted rabbit seran was fouad to
have a marhed iohibitory effeet oa She uwplake of eytophille
ansibedles of sil the thrse pools of hyperianune sSorse

Normal rabbit sorum &t a consentratica of 20 and 608
nad 0o apparent inhibitory effset on tho uptaie of opsenin-
adhering antibodles of sli the thyeo pools of seras Likewlse,
acrasl wilinted padbit serun alse had no prencunced inhiditory
eflcet on the uotake of opsonissadheriag antibodies of all
the L Pres pooLs of Z0Y4%e



The ecperizeats were cayried out st 4% 23° (roem
tespernture) and 379C, The results are shown in Table 36

It was obaerved that tho degres of sensitisstion &ue
to the eybaphilic sud opsonln-adhioring antidodies, was
mwhmmmmcm& '
the tests wore saveled out ot 4°C, 83% ant ot 7%, o
tnorease or deeresse in sensitisation sither dus to cybepht

different Sesparalures.

Treatmeat of sarly sera with S-smercsptoethancl reduced
the sytophilic antibady aetivity ia Fround's complete and
insceplote adluvaah groupe. Dowaver, M8 croatment of sera
15 saline grouy had 90 apparent effests Dut S-usrcaptosthansl
speniooent had ac aspefen. sffeet wpon the ovtophilis anbidody

, forned Gurlag o sefondsyy response io all the three pools of

hyperlosunles 9000
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%ﬁgw of the b it dilution of the serm showlog
o fornation »n of the cells counteds



it wia obsorwed that Z-mprespiosthencl treatuent
of early and hyperimmine gora had 5o apporent offedt upon
tho epsonla-adbering anbidbodica.

The resuits of the hoat and BIPA treatment of early
and hypesriopmte sers are shown i Tables £0 and 3.

it vas obgerved that the eytophilie anl opsonine
 adherisg sutibody activity was slightly weakened in ail
the threv peols of seras whon the early sora was diluted
ia L0TA or buated and dliuted ia Bu2A. Dut oo such effect
vas seen in 'the early seru which was fresh (usheated) or
hestsl at B0°C for 30 ainutes,

dune of the Lreatoeat was found to have any effest
upa the eytopnlile and opsonin-sdhering antidvodies of all
the thres pools of hypericmune sera toatods

Howovery an intense phagooytosis of 28BC by opsoain-
edharlag satibodles was ssen in frogh (unheated) hyporimmune
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gsors of all the three pools upto a dilution of 1/40,
Fhagoeytosis of 3550 due to eytophilis end opsomia-sihering
aatibodles by mouse peritoncsl macrophages seasitized with
rabbit auti=3i80 hyporimcune sera of Freund's inoomplete
sdjuvaat group is shown 4o Flates If and K respestively.

A very kigh titre of antiglouiin was detected in
the goat anti-rabbit globulin sera. The titre was 85,600,

Complete anl imccmplete satibodles have been deteeted
in che sers of rabbits lopuniped with 3380 in saline, Fround's
somplete adjuvant and in Proundls iloconplets adjuvantes The
results aro summarised in Tabls €8,

The titraes. of occoplete satibodlies were higher in
the roaetion with trypalinised 358C than with native 88T ot
sl tho parisd of the ezporimeats.

doth wuntyrested and Hi-tregted 7 day-old seram of all
the groups hed low titres of ¢ouplete antidodies vhen tented
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with native and tryzelalsed 38BC, in grouy I, the titres
were 20 and 80 with native and trypeialzed SREC respectively
in both untroated and Hi-treated sorie

The titres in group LI were wery low &n both untreated
and Mi-treated serum. The titres in the uatreated serunm belng
10 and 40 reapectively uith native and trypsinized 3R3C, while
in HE-trested gerumy the titres being § ond 10 with native
ani trypsialzed DHOC respeetively. In group III, \tho titres
of campiete antibodles in both untreated and aﬁ-whm serus
wore 20 gnd 40 with native and trypsialzed 353C reapsctively.

The titres of eomplote antlibodies in 81 day-old sorum
of gromp I and group LIl wers found to bo moderately higher
as eomwpared to group Il. In group Iy the titres vere 40 and
180 vith native and trypainlzed 30T respectively in the

sPoated serum, whlle in Hi-treated serum the titres belng
20 and €0 with native asd trypsinlzed JREC reapottivelys

fu group LIy the titres were 20 and 80 with mative and
cpypsinized MBC respeotively in both uantreated and Hie-treated
SUTUSD.

The titres of somplete satibodles ia group 1LII wore
80 and 369 with nmatlive and trypalnized 2i0C respectively in
both uutrested aad Ga-troaled gerute



Tho tisres of complete antibodiea in hyperimemne
gorun were found to be highest la growp Il

In greay I, the $itres wore 40 and 160 with sstive
and trypsiniged 0:8C respectively in untreated gseswy, while
in liS-treated gerum the titres Delag 20 and 160 with nstivwe
end Seypsinlzed 3530 respectively.

in group LI, the titres wore fousd to be EO snd 160
with native sod teypsialped 3550 respectively ia the untreated
SEEE, Qzua in the Hi-treatel serum, the titres were 10 and
80 respoctively with native and trypasinised 3580 roapectivelys
In group Lil, the titrss of complets antibodies in both
wtreated aud Ni-treated serum, were 320 and 1280 with native
and trypelalzed 2420 respectivelys

incompleta satibodiss in both untreated and Mi~-treated
sorun vere detected using sotive 38EC g9 the test antigens

At ail periods of tho experiment tho titreg of incomplate

antibailes Lo Doth untreated and Hi-trented serum to aatiw
.80 yero higher than the titres of couplete antidodles.
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In group Ie the titres of inecmplete antibodies ia
both untroated and Hi-treated serum to aative SRIC were 80,

in geoup 1f, the titres in both ustreated and MB-trented
gerun to mative 30 were 40,

ta group ILI, the titres to native SHBC in both
uatreated sod Hi-treated serm were 380.

In grouwp I, the titres of incomplete antibodles %o
aaclve 280 4a untreated sad No-treated gserum were 380 and 80
respeatively.

In group I, the titres to native 3.3C in untreated
aad lietrented soryum, wore 160 and 80 reapeetivelys

in group I, high titres were obtalnmed ia both untreated
and limtoeated seruns Che titres being 1830 in both the seras

#ihest tlsPss of lncomplete antibodies were found in
the hyperimmime serum of group ILl.

In zrouwp I, the ti57es to native SEIC wers 320 and 160
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in the matreated and Hi-treated gerum respectivelys

in group LIy the titres were 320 and 160 in the
unirested and Hi gerus reapectivelys

in growp Iiiy the titres %o native SHBC vere 10,040
o She uatreated serum und 24660 in the Hi-troated serume
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Plate IXI - Mosottes of Paats multoaida (Pgg) dus to
aytophiiic actibodlos oa mouge poritoncal
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SESTULIN S 1 R
CATTLE WD BUFPALOD 333%

The eoutyoversial teple with regand to the origin of
natural austidodies agelnss a vast array of differost antigens
has beea diseussed from tiss to time by several workterss
inspite of the tremssdons ssount of work that has boen carried
sut in reepat years %o elucldste the nature and arigin of
satural satibodiss, uacertzistiss ond difficultlies still
provail Lo the iaterpretetion of the results.

The presence of maturslly occurring eytophilic and
spacala~adhoring sntlbofiles night pose a question as b0
how these antiboldles ocear in the serun of cattle sod
buffalces whilch ware not deliderately Aumunised with SREC,
This couid be well axplained with the view that in the
wertetpate sera all the aatursl satibodles occur oo o ‘
eonassyuenes of previous sublgenie atioulatlion with the test
satigeu or «ith other forelign sacvomolecules that shave
deterniuant groups wlth the teat subligens Therefore, it
beconsd apparcat that thess natural eytophilie and opsenine
adhering acsibodies a9 aot mﬂu&tl&w due to SEBC but due
to oertala other forolsn masrs that share determi~

t 2roups with 20¥ and thus provide stimull far the
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production of thess satibodiss in cattle end buffalosss 4

sismilar viow was cupPegsed by other workers with regard to

the oceurence of patural satidolles in the serum of normel
animals sgainst varlous egenss (idringer, Horton and Forbes,
1069; Cohea, Sewtony Chervy and Updyie, 1983).

Jera of moat enlmals coatain baturslly oecursing
antibodies such a3 the isosg;lutinins in man or aggintining
for bmmas growp O red sells found Lo the serum of normal pigs
or sggluntintus for husan group 4 red cells found in the
sorus of norasi rabbits. In the geme eategory, the traces
of antibedies against the somatic antigens of Uran~nogative
uasteris such ©s Jaloaaaila 4. oF Jagharis
classeds Opringer 2t ods (1999) found anti~3 activity in the
sers of chiciens ralsed under gero~frov scodition and they
consldered that this astivily eould bo asoouated for by the
gatigenie stimulatisn resulting fros killed Gran-negative
vacteris ia the diet. Cohen gi ale (3803) also found aatis
balica is the serm of ules ralsed under gera~fiee condltions
reactive wlth cosgulase positive mm‘.. Thay coneluded
that the antibodies were not probsbly due u the presente of

taalvdacacal but wight e due %o other anbigon in the
£50d wulch eross-renstod with the ccuponents of lapbe MU

Vieterophile® ia the name glven to several groups of
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antigeng whieh seeur in selis or £luld of appsrently unrelated
animals wnd whieh ade so closely velated imsunelogloallys
presumsbiz by virtue of simliisr or identical haptenle groups,
that they eross-reset exiemsively with satidbolies agalnst

auy oae penber of the partioulsr beteropuile growp. Thetr
nature 18 a0t koown, although atteupts ¢ purifieation indi-
cate that they are perbaps muespolysaccharides asavelated

wiih 3iplds Omly those aclmal spocles whlch do not possess

a hetepuphlic sntlgen fa thelr tissue would coataln heterophile
satibodies, sppareatly securriag aslurelly but more probadly
due to asionistios by aloro-oygenisms which possess the antigens

in the present luvestlgstilon sera of apparently healthy
eatile and bulfaloes wore tested for Leterophile suntiboiiag ]
b B8 by digect conglullnetios oad direct egglutinetion tests
‘e resulis of direet aggiubtlnstlos test ahoy that the gabls
bodies sgalnst SO0 Lo cattls sera sre of Sobeaggiutinat
types o koberophile antibodies could be dutected in the
sdndt eastle sgra alther by direot cosgiutination or dirget
agatutiastion test {(Tgbis Bie BHowevery iu calves it wvas
deteatablie but to & very dlow leyel (K § to 19) by direet
egnglutlnaiisn Yeate i Uhe conbiury, buffalo sers - both
adull e esives - ¢onialned usturslly cocurring hoteraphile
subibwiles denangteable by both direst agilutiaation test as
weil 88 w dirsel conglutinatlien test (Table 8)e
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Ingean and Barsus (1968) alse found a relatiwely high
titre of heterophile sutibeliss ia the ealves as compared to
sowse Thoy also peported that the level of asturally ceourre
ing heteropbile astibody hms 2 scasomal varlation like that _
of comglutioin, but oot signiflesntly sffected by calving or
jafeotlous dlscnse

The pressat findings with respeet to the level of
hetersphile antibdodlesa Lo cattle sera eould be explained ia
the 1lsht of the view expressed by logran and Sernum (1068)
a0 ostorhoff (196&). Osterhoff (1968 fwuad highest titye
sf netupalliy cosurring anti~y and satisTg in eattle ia the
moath of Jasuary and Febraary sad lowest titre in August and
sestensers which he cocsliered to de governed by eunvirommental
teupavatures L the present favestigetion the catile sera
sssples were collected during the mosth of sugust, Jeptesber
sad oarly sart of Jobobave Thus it sesms that the absence of
heterophile sstibodiss in the adult cattie and lower level of
shose antlibadties in the caiwes aay possibly be due to the
sl faot of 302303 Lo the buflfalo sers alse highor titres of
seterophiile actibedlss were found in the calves as compared &o
sha adulise Maurya, 4dttal end Jeiswal (1978) reported the
sosaprance of oshurel heterophile gﬂt&hﬂﬁw in buffalo calves
43 well 55 46 thw adulise They found that ouly 3% of the
walrale eaives Gad no dehectable heterophlle sutibody tltzes
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whisrsas adout 348 sduit bBuffelces wore found negative for

It was observed that ancug the macrophages used in the
test for the detestlon of matueally oesurring eytophille and
epsonio=adhering antivodles, highest ssasitizatica occcurred
with rat porltoneal-aserophages and lowest with buffals
peritonsasl-sacrophages (Zables 1 and 8)s Ho dsfialite conclu~
alon could be drawa at the nosenb,
in che seasitisatlon of maoropbages by naturslly oesurring
aytophills : adering antidodiss 1s soncornoads
Howevery 1t 1s assused thad the relatively highar sensitisation
of et peritocesl-maeropbages by these antibodles nay be dus
ia large port to aeslisstal covrosponisnse of detorminant
groups botwess the sablbady meliesules and macrophages rather
than the ayatesls relationahip between the species involved.

Sopien (1960, 1981) during bis suparizents ea the
adsorpiion of pabblt antl-flSA cytophille antibodies by
cormal rabuit esd guines plg spleen cells fousd that sdsemption
of gutlseras under appropriste conditlions resuits in g grester
losa of oytephilie anbibodye lasults of similasr experiments
enrried cut during the preseat lavestigetion on adsorption
af surmal eattle and Wulfale seora with normal poritonealy
splesn, lymphnods nad -iver eellis of wouse and slso with 3480
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shoved g cremscions seduetion in the setivitiss of both
eytophilic and opagnia-adheriag sutidodies (Table 8).

It was also observed that reduetion i the asctivity
higheat due to absorption with 5:3C while comparatively
iower reduetion was sesn oo sdsorptien with liver eslls
{rable 3). 7This 4iffersnce in tho sbility of the eslls
to adsard nsturally occurving oytephiilc and opsonin-adhering
stiboiles could be ascvousted for o definite hetorogensity on
the past of the eytophiile sal opsonin-adhering antibodles.

ladnetion shuiies with 2-HE showed that bdoth eytophille
and opscaln~sdheriag sitibodies were sonazitive to B-lid
{Zable 4le The PFesults of the presest Lavestigations show
that probabliy the cytophilic aad opsonin-sdherlng aatibodied
of normal eatble asd Hulffale serum belong to the LG clanse

The preseuce of thase paturally cecureing hetepophile
antibodlies in cattie and buflalo sers could bo detocted by
diroct conglutination test of Coombs g8 ale (1061)e These
anbliadies sra olthior very weal sgelutiaing or nm-agglutinating
type a3 4o the case of eabile hense fall to bo detested by
direch ago.utinatlon teabe lHosevere these asatibodiss are able
Lo fiz couplemest and thusz are demvnabrable by oithsr dizeot
eonglutinaiion Zest of seaplempat~fluation Loste
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The resul's of the present lavestigetion give elear
gvijeacs %o tho fatt that these asturslly ceourring sub-
agslutinating bub ecmpleseat-fixing astidodles fa cattle
and buffalo sors axe heteorcphllie i nsture beosuse they
are recoved from the sermmpm @ sdsorption with shesp red
blood cellze Zince they uv also resoved on adsorptisn
vith varlous kinds of collsy iyaphoeybes, masrophages,
aplesn 0elis, iiwer eolls, sud also forn g strong rosetts
when sensitieed nacrophage vonolayer and sheap red blood
calls are ailowed o react togethor (Tables 1 & 8), i
sesonmus ovident that those hetorophllile satidbodies are also
aybophilic 1o nature, L0 thoy have sffiaity for certsin
vacapliors that are present on the 09ll menbrawss

Jotentlon of heteraphlle sutibodies 1n cattle and
bullale sevs Uy rosstie techalgqwe does not soom to be
ropupuad davifed.

SBGASTAATING 0P CYTUMILLIC 4D 0P3UNIHeAHISAING 4TIB0DIES
B B T S T R T 0 Slkiaats

A grest desl bas bevo roported about the produetion
of oytopbille and opssnila~adheving astiboiles to wariows
antigsns ia differeat ledoratory animalse It i3 known that
varioud nicro-organisng adhers §o the iyzphold celis of
salmals lusuaized witn homologous organisms, iouse eytophilie
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aatibedlss to swmatic antigens of Le gull bave been seported
by Parish (10608) and ware presumed by hls to bo 103, Uhe
(1866, astudled tne eytophilfe astibodies for maerophages in
guluea pigs dnjected with Jal. pazatyahld Clagelise with and
without adjuvaut, e used the whole 1ive bacterds as the
astlgen for detecting eytophilic amtibodlos. Hittol (1072)
stuiled the produstion of eytoghilic aatibedies in radhits
a¥l mice agaizot o owoobth sud o rough strals of Bs s0lde He
foun’ that Pabbit spleen celis, lymphnode cells as well o3
peritoncal-uasrophagon were offective 1o adsorbing the
homelongous oytophilic aallbodlies.

Howewery a roview of Llteratuse shiows theS no sush
studles seen Lo hawe besn carrled cut 1o large auiselss
Therefore, in the present lavestigation attenpts wore uade
to study the cytophlile snd opsoniuvadherlag satibodies
produced ia buffale caiwes i pesponse to wascination and
aubsoquont challeuge Lufectlon wlth Zagb. ouitocidas

deguits of the progoat lovestlisatica show thst eytophiits
sad opgoninesibaring watibadles ave produced in duffslo-saives
sgalnst Jgale mudtonidas The titres of both eytophilfs ~nd
epsvain-adhoring antib=iles ot o gesdunl increase throughout
the period of post-vacolaation, meaching the sazlsnn after
challenge dnfootimn (Tahle 6l
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The wummmmumuemuu
mmmtba&m to the fast mzmmm {illed
Lnage mltocids organisas) ingorporsted in ofl adjuvast
providas » peraiatent stimulstion to the satibody forming
eolis of the host whieh subseyuentiy profuce the aatibodless

A subsequant challongs infecticn with the live
aakizured s srganlass provides o Qusther gbronger atisulu
and thus elioiting au intense and gocslerated memary response
in whleh the satibody Gitre rusches the maximane

fifgher lovel of opsonin sdhoring sntibodies wes found
a3 compured %o that of aytuphilie antibodiss during the oatire
parkad of veeolnations

Twe calves shvwed the preseuce of natural eytophilis
and opsealn-odizrleg sotibodles agalast whele live Fgp strala
of Jasbe gullacida oven befors wacolnations It 1s 4ifflculs
to say ai th momeut ad %o the Lype of antigen of Paake
imlioeliis lavolved i the produetion of oytophilie and opscalne
sisorlag antibodies during vaccluations 3ince the whole live
soabs saliecids organiang were used 1% s probable that these
ewdibodles night have produced in mespoase o the capsulse
aatigens

uarther studles sre warsanted to ascertain the role
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Laate zultacdds iu the produstion of those types of antibdodies
and the pogsible role of these aatibotles La the host dofence
sechanisa agalngt posteusrslioeis should be esploreds
TR AR SRR iy rmanme smmonss
The production of ertophiile antlbodies in rabdliis %o
S55C or H3A has been reportod by several woriers (Boyden and
loriln, 1960, 1381; Serken and Donacerrafy 1060; Zossard and
delsuny 1008; Lokady 1000; Neginny 1978y Slackoves ok ales
1078 These lovestigotors detected the presence of eytophilie
satlibody by the eazpaity of the satisera to confer upon nomal
solls the eapablilsy of spesifically adsosblag antigens

The present isvestipgations carried out with sabbits
Insunizod with SEIC In Pround's couplete sdjuvant, Preund's
incamplets sdjuvant or in salise showed eytophilic and opsonine
adhariag antibodiss fa the sers vhen titrated on mouge and
guloag pig peritonesi-agurophiages.

The Piret portlon of thds study deals with the biading
of rabblt oytophiile sud opscala-asdbering antibodies o
paritonval-nacrophages of hotesologous origine

Among tho wouse wnd gulosa pig peritcacal-masrophsges
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that were used in the titration of eytophilic and opsenine
ndhapring catibodios, the degres of samsitisation was found

to be selatively higher with guloea pig peritomeal-uasrophages
than the couse counterpast (Tshle® 7 and 8). This finling is
iz full corveboration wiith those of 3erien and Beagserraf
(1088) and dossan! sad Selsow (1008) who fauad that sensitige=
tioa of guisea pig peritoncal ssoropheges wad grester than
that of rabbit Y rabolt anti~3BC or eati~HSA eytophilie
antibody snd less so with mouse peritosesl-nacrophugess No
ready exsplanation is available at the acsenty a8 far a3 the
senalitisation of nacroshnges with rabble anti-3d30 oytophliile
sd opsonin-adhering aatibodies is concernsds Bub it ia prie
suned thad there is o apecies wvarlation la ths sserophiage
receptaws for eytophills and opsonin-athering satibodlics sad
that the nacrophisges might possess o varisty of mesptors.

Cytophilic ond opsonia~adberlng antidodles wore detoet~
ahle 60 ¢ verr low titre fn the early sers of rabbits lLuswalsed
vith Proundts complete or inconplete adjuwants Iimilsr obsere
vations wore also nade by othes investigators. Boyden (1004)
fouad eytophille notibodiss after 19 days of primary imsunise-
vion of guises pig with 3850 io Preund's somplete alivvant by
foot-paf route. Oerken and Henassrraf (1008) also oould not
detecy eytophiliec antibady in gnionesa pigs watil 8 days of
primsry lmacizetlon with 3000 in Freund’s ccmplete adjuvanks
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Derien and Heanscsrral (1065) famd eytophilie sntibodiss in
the sera of rebbite whaleh hai beun lmmalsed with § latse-
vonous isjectiona of 3:8C ghrous over g 2 week perlol and
(1965) found high titres of eytophilic aatlbodica iu sera of
rabbit which had boon fmmunised by the iatradermal injeetion
of SH3C is Fround's compicte adjuvast fellowed by am istrs~
peritossal injooticn of the antlgsa in salise two wecks later
aaxd bled sT%er a further woels

Ihe most 1lkely esplanatlas for this delayed appearance
amd low Jeovel of eytophilie and opscain~adherisng antibodies
in the early sers of rabblts Le-ualzed with Freund's complete
and Lfooomplote adjuvant 12 thet of%er Che adninfistration of
the aabigen with aliuvaat, the sntigen is retalned in a dapot
2t the site of ilanpeulation. from whers 1t Ls belng slowly
absorbeds This 3l0w provcess of absorption of antigen from
the site of looculatdon subseguently results in the appoarance
of delayed or low level of oysophilis and cpeonin~sdhering
antibodieds This asplasetlon could Do beat supported with
the findiags that eytaphlils and opsoaic-adhering antibodiss
asyesre’ iu o modsrately high titre ia the early sers of
#abbits loemalzed with 2280 §o sallow sioce the astigen
incorp reted la scline wad qulckly absorbed Fron the site of
iasooulabicn thus providing qulon gtlmuli for antibody fommatisn,
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In she hyperimmae seray highest titres of eytophilie
wad opsonin-sdbering antibodlies were found in the rabbits which
vers prisarily lasunlzed with 318C ia Pround's complete
adjuvant, while lowest titres wove dotected in rabbits Lfmm~
ondged with 5430 In Pround's ilocomplets adjuvant. Kossard
acd Jelson (1088) also found a high titre of cytophille
satibedy 1o the hyperimuce sera of rabdblts which were
primarily imousised with SRUC or HZA in Freund's complote
ad Juvant.

The better iemuaclogical response in the rabbits
imsualzed with 3RBC La reund's complete asdjuvanty appears
to bu dus Lo lerge part to the effeet of [yoghastarins philsl
presant i the adjuvante The myoobacterial adjuvant esuses
an iscremad iu Uhe number of immuno~compelent precurgor
ceils oormally found in the lymphold tlssuse

The poor lusunologiesl vrespouse with regard to
eytophilic and opsonia-gdhoring sntibody produetiss in
Fabbits lwmamiszed with 5:00 Ln fround's lacomplete adjuvant
might be due to the reason that the Fpeund's lncumplote
sd)ovant Lacks the essentlal mycobactoriasl ccsponent wilch
enhanges the aaliboedy formaticn.

slverse opinlons exist with regard to the susceptibiliey

of ceersphage reeophor sitey to the treatmant of varicus
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proteolrtic cugysess Irestmest of maerophages with varicus
agents may affoct thelr abiliity to take up cybophilis aatie
bodiess Hest of such treatments were careied out with a
view to study the natuse of the receptor sites on uacraphagess

Gesults of thy preseat lavestigations show that after
the treatment of wouse peritosvalesacrophages ulth trypein
or papainy the subsvquent uptoke of eybtophillc and opsonin-
adbericg antibodiss of hyperimwuce gora is increassed profoundly
(Zablos 10y 11y 13 and 14). However, as identlcal treatsent
dous not suifliclently cause an increase in ths uplaie of eurly
oytophiilc and opsenia-adhoring sutidodlcs. These findings
ave iz agreemeont with those of Kossard and Holsen (18968),
Hovard and Scnacerraf (1968), Haglou gk ale (1972). However,
the prescut findlags are ia partlial disagreoment with those
of Tigand (1809 who reported that nowse peritonsal-maerophages
sraated with trypsin neither aduord cytophilie antibady formed
during a primary Dos)onssy 0or does an identlesl treatment
sdually aslver thelr capaslity to adsord either sytophilis
gatibody Trom a seeandary response Or opsonized erythrocytess

The nost 1ikely egplanatlion with regerd to the strlkingly
differeut offect of trypala and pepain treatoent cn the subseguent
uptake of oytophille und opsonin-adhering antlibodies of early
and hyperlmaume sera o that thore 45 a qualitative 4ifference
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in the cytophills sad opsonineadhering antibodies of early
ond hyperdmauae sera and that they attaeh to two different
types 97 receptors presont ¢n the macrophages surfaces

Howevery macrophages trasted with olther trypsia or
papain show & marked inoresss in senaltization ss reflceted
Yy sn inorease ia the uptaks of 3IBC, when exposed to oyto~
philde snd opsealoesdberiog satibodles of hyperimmns Soras
This shows that the zeoroshnge receptors for hyperimune
eytopalilie snd opsonli-adherisg antibodles are resistant to
trepein and passine

The increase ia sensitisation of maorophages with
hyperiesmne cytophlile and opscnin-edhering antibodies by
pre-trestuent with the proteclytic enpymes is due to the
faet shat during vhe eazymatic treatmeat certalin substences
ylch nuak sone of the recuptars, are renoved from the
surfase »f the pacrophagess Oince ensyse treated sgorophages
wiris. have asrve receptor albos exposaed, thoy conlid take more
aatibedy solesouls and 30 noPe antigon.

Jonas gb sle (41088), sechen snd ‘enacerrafl (1968),
Zoagsard and Uelson (1968;, Tizard (1971) and Hagian g8 als
(1072} sbown that the pressass of normal serun lohibits the
fizatio of eytophllis autideiy by eellse 7The prssent findings
gho. that the sresesce of norsal serum from roabbita depandlag
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upon 1ts conceatration cunsistently interfors in the wptake
rimoune rebbit eytophilis antibodles by avuse peritensal
maerophages (Table 18). Haslmun Interforonce was evidenosd
vith undliuted uormal rabdit semm while loss with BGUS and

B% nowmsl rabbit ssrume lowever, the upteke of opsenin-
sdhering antibody was uot fouad to be siguificantly iahibited
even with undliuted sormal rebilt serums

of hype

Fas lohidltory effeet of normal serus upon the uptake
of apecifie oytophllis satibodles may be due to a comvetitive
inhibition afforde’ by a pool of maturally sesurring eytephilie
satlbodles of aormal ssrum. But 1t seoms A4ffiouit to inters
sret the ghgence of lohibitory effeet of sormal serun upon
the uptale of spesifie opssuln-alhering satibody by mouse
puritoncal~peorophagese It 12 prosumed that probably the
recostor sites on mouse peritomsalesacrophages ave of two
different types - oue for the gpeeifle sad che other for the
mturally goourrisg opsoalun-adhering antibodiess Therefore,
the maturally oceursing opsonin-adhering antibody eannot
blecd the recephors of the speelfic opscnla~adhering satie
Deilaa, sad thus vhon norsal serus troatod macrophages aro
exposed to hypevimmine serun, wo ishibition on the uptake of
apeciile epsonin-adhering actibody is aeon,

A3 yob thore i3 some uaresolved gonfusion shows the



« 140 =

affeet of tenperature upon the Wptaie of eytophille and
spsonineadhering antibodies by macrophagess fose and Drows
(1862) found wery 14ttle effoot of temporature upon the
uptake of raboit eysophilic antibody, Jonas g ale (1968)
using guiuea plg peritonsal-ngercphages found that the degree
of sensitization was simllar at 4%C. room touperaturs and
37°%¢. Barke: and Sensterref (1906) usiag guinea »ig lung maore~
phages found seasitlsatlon to be greater at 37°C than at room

aperatura or 4°C, Kossard and dolson (1968a) found that
guines pig peritoneal-mmorophages are loss sendily sensisised
at 97°C than ot lowsr Semperotupe. Tisard (1970, 1071)
reportel that bobth IgN and Ig0 wmouse aytophilis antibodies
pound strongly ab 4% at 37°C. Ueginn gk ale 1972) reported
that the flszaticn of gulnea pig and rabdit oytophiiie antis
sodlss to homclogous gpleen and peritoneal exulate cells was
same elther at G°C or at 870

4 ccmparstive study of the effeet of different tewpers~
ture upsn the uptase of rabbit eytophilie and opsonin-adherisg
antibodies by sousze peritonsal-ascrophases hass ghown that the
uptake of these antibodlies is similar at 4% @8% or 57%
(Pabic 16).

Tho resulta of $he present lnvestigations are fa
eazrosoratlon with thogse of inse znd Srown (1068): and Jones
2% ake (1065) who slso did not find eny sligalfiomt offoot of
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euperature wpon the uptaie of eytophiiic aatibodies. However
the pregent findings are in Alsagresment with those of Beriken
and Boneesprsf (1988), Hoss-rd and Halson (1968}, Tisard
(1970, 1071), Hagin: g8 ale (107)e These differcuses in
tho obgervatlons by varlous lavestigators night be due to
diffepggees in She lamwalszation procedures used to iaduce

the profustion of antibodies and alse eertaln varistioss in
technligues used for the titrstion of cytophilic and opsonioe
sdhering antiboiles.

Jifferent oplatusa have boen expressed by differest
worsars oo the sffest of L+iE upon the cytophilie and opsonin-
adhering autibodioge Kessard and Helson (3988) holds the
viey that eytophilic aatibody setivity 43 oot reduged by
treatpent of gorum with O-HE alons,y but tyestment of serum
with 2-Hs foliowed Ly iodogeetanide markedly diminishes the
artophilic satibody asetivitye fstiken and Senssepref (1068)
aiso found that treatsent of summa=-globulla fraction of
guilnes plg anti-sheep red Llodd ceil serum results ia the
seduetion of eytophilic satlibedy sotivity while #till greater
locs of sobtlivity woe seea whas O-He treatueat was followed
by slitylation with lodoscotanldes Jesulis of the pregent
Lo estigatioe ou the ceduetion studies with £-H2 have shows
that the trestsest of B-43 -eduses the oytophilic antidedy
aetivity of the early sora while thosu that appear during e



secondary response are not affected by 2-ME treatment (Tables
17, 18 and 19). However, the opsonin-adhering antibodies
have been found to be unaffected by 2-ME treatment at any
stage of antibody formation. Similar observations were gzlso
made by Tizard (1969) who also observed reduced cytophilic
antibody activity in 2-ME treated mouse early sera, but no
effect of 2~ME upon the eytophiliec antibody formed during a
secondary response. He also did not find any effect of 2-ME
upon the opsonin-adhering antibody either formed during a

primary or secondary response.

The results of the present iavestigation show that
eytophilic antibodies that appear during a primary response
are mailnly Igl which are sensitive to mercaptoethanol, while
the cytophilic antibodles that appear during a secondary
response belong to IglG class whaich are resistant to mercapto-
ethanol. Maginn et al. (1972) also opined that reduction in
the eytophilic antibody activity 1s gssociated with IgM
fraction, while bulk of the IgG cytophilic antibody is insensi~
tlve to 2-lE.

The results of the experiments which were carried out
to determine whether complenent or complement-fixing antibodies
were causing reactions falsely attributed to eytophiliec and
opsonin-sdhering antibodies, conclusively showed that the

reactlons ascribable to cytophilic and opsonin-adhering
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astibodles were oot duo to the complement or ecaplementefixing
antibodies, and they aet independently of complemsnbe A
8ilght reduction 1o the cytophiile snd opsonin~adbering
antibody aotlvity was notlced lo the esrly sera whiah were
diluted in Q0L X ETA or heated at 86%C for 20 minutes and
then diluted in OOl 1 5078 (Tables 80 and 2)s This fioding
wa3d 15 corroboratien with that of Helson (1070) vho slgo found
thot when nouse anti~3R8C early sora were diluted i 0,01 ¥
SUTA o heated st 88°C for 30 nimutes snd then dlluted ia
QUi ¥ 5DTA, a allght reducticn in the eybophillc antibody
aetivity ceeurred.

A parallel Geterainstion of the complete and incomplete
astibvodles L. rabolts shows that the titres of both complete
and lasonplete gnbibodles graduslly increasses The titre of
both conplete and ilnseanlete antibofiles sppoared to Do higher
in the gerun of radhits immmized with 3330 &5 FPround's
conplete adjiuvents Ilo all the thres groups of rabdits, the
Litwes of cenplete antiboiles are higher ia the resction with
tryesioflzed 3i3C than in the resotion with native 3180, ia
buth L-iiG treated ur untrested serun (Tabis E8).

These findings axe Lo abselute asgrocmont uwith those
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of ilysova ond Frokopenio (1878) vho alse found high titres

of complote satibodies iu the reastlon with trypaindsed 3830
than with native 343C. fTrestuont of SABC with trypaia probably
alters She eoufiguration of the red cells and expose oddltional
antigenic deterninants whlch react with the antibodles formed
against the saclogous detormlinants of red cells axposed by

the asobion of trypsiae It was also obsorved that at all the
paricd of the oxperlucnt the titrea of incomplete antidodles

to nativa SHOC were higher than the titres of souplete antie
bodiess HKlyuove and Ppokopanko (1078) also reported high
titres of incomplete antibodies to native SIBC in comparison

Lo the Sitre of cosplete antlibodies.

Thess fiadings thus show that a narited difference in
the dynanies of the titres of couplete and lncvuplete satibodiess
exista la the sera of fmaualsad rabblise 7his differencse ia
titoes eould indleate that tho aymthesis of compleote amd
lncomplete antlbodies wight coour indepandactly a8 it is
prosumed Lhst the couplete and inedmplete antlboldles are
Torsed agelast differant anbligenic deleruinunts of the red
eeils (Riykovs and Prokopeako, 1078).

“he swgerved ilnorease in the tiire of soxplete antibadies
with reapoct to trypsindsed red colls could be explalsed in
tha ilgat of the above meatlicnoed g@susptlions






