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Abstract

Characterization and the indrease o chicken isterferon-gamma {ChIFN-y) production were
mvestigated iy Evaeese fenedba (£ feweliny infected chicken, Twenty ponliey broilers at theee weeks old
wore divided inta two grougs. The fiest group was control wid those chickens were nat infected
anvthing. The second prouy was satectedd with b 105 of B oisella, Spleen cells of bath the groups
were cnltored and nduced mitogen. This study was 1o characterize ChIFNsy protein throngli
extraction technique ol supernalant protein of the collure medivam of chicken spleen cell that was
induged Con-A by SOS-CPAGE, The result of characterization showed That molecule welght of ChIFN-
y protein was 17 K2, Then, Uptical Density (00} of CHIFN-y protem was detected ELISA roacler 450
nof bath E, fopedls wanintected and intected chickens was 129 and 195, respectively, whereas;

concenttation: of ChIEN-y protcin of Dot these groups was 1312

respeclively.
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Introduction

[EN-y i 0 ovtohane swith g wide vange ol
Dlatogecal ettocts dncluding, antiveeal and mascrophage
actvabimg capacthes ol aslubition of the mivaceiioe
lar development ol protozean pacasifes (Hlong b,
1URY, Dyplovrans: aml Bidllaw, 1988 Mvay, 1988,
Liesenfeld o ol 19561 oo mices elevation v the
production of IEN=y corelates with g genctvallys
determined disease phenolvpe an eardiss increase i
IEN=y cocurrad following prantary indocton (i) with
Lo ovriforain i s resstant e ise st compaiad o
wlauvely spsceptible mice (Wakelin ¢f wl., 1953),
\lllle\ny,lt IFN-y Bies Been shown fe play an impartant
ralis i host defonse against Edean (Rose ol 1959,
(908 Lilleho) ad Chot J998) Teadimin {Scoth
1001y, Plesmodinem  {Schoticld v ol TUBTE aaud
Tovoplasiea {Suzaki of ol 19488), the mechanisims ol ifs
action have vet to boclarifial,

Cotokines and lvmphokines have Ieen shown
o mtluence the course of coccidial sitections, Cell
colture supernatant fram concanavaling A-stimlated
Ivmphocyies sabibited the replication of S
parasites iy MDBXK cell coltares {(Littebop of al,, $9689),
Tl same supersatant,  when admsmstensd
chickees, tedueed socvst production follosang both
Foemoadue andd Eoowenedfe indegtions (Lillehoy o af,
19R9), Supernatant from convanavalin A-stintulatidd
Ivmphiocy es also ibibited the growth of £ los and

posmboand 15,569 Py Sml,

o gt i hovine monoey e cultuces and Activaled
murine wacrophigges and g Bovime monacy e cell Tine
o Kl £ Popss parasetes (Fughes of ol 1987),

HENsy prostistinson chichons las boen asad ws a
tetstie of Tl responses 10 coveadial antigens
(Byames o8 of, 1993 Sartine o il 1999) Peoswse anmil
Pallister, 1989y, Lymphocvles fone Eoieaemtecled
chickens produced o higher fevel of [FNay when
incdiced wethe concasavaling At dick viphioeytes
from wneadected chakens (Martin od o, 1994, Cli-
chen TEN-y vegulates acquinsd stovenlty. Iy actives
tog lvimphecyios suud enduanimg exprassion of MHC
class THanhigens (Kaspoes of o, 1998, Trsibnent of
MK, fibroblast. and epithelial wll cultnes with
recombinant Bovine 1Ny dnhibiied £ el and F
cermipfonnas alevetopment (Kogul .nM Loy, 1959
Rose o)l 1991 Piebreatment of sparozoites with
ISy i ot atfect geos the idicating that [FN-y
allers some aspects of e host colls but nat thase ot
the pavasites, Hlowover, unlil sevonybisant chilcken
IEN-y become avaltable, the mle of TRNw e avian
COCCIEINES fennns 1o beadelenmined,

Rocently, the avanlebilily ol revombanant <hice
hon IENay bas ted 1o w bedter inderstauding, of s
phusiologic and  buntanologn mles in cichen
coceidiosts (Lilleho) and Clhaol, 199 Towential o i,
AT Sony of b, T Clicken sescambinant IFN-y
wens capable of protecting cluck Dibroblasts om virns

&2



Yunus et al,, Characlerizaton and the Increase of Chicken Interfercri-gamma Produsticn as a .

mediated tysis, induced nitrile secretlon from macro-
phages i vitro, and enlanced MEEC Class THantigen
expression on macrephages (Lowentlal of ol 1897),
Administration of exopenoes cocombinant [FN-y ta
chickens significantly hindered intracellular develop-
ment of Eieevin parasites and redoced body weghl
loss (Liltedaof and Chod, 1998), 3 Iy chicken fibio-
blast cells transfected with the [FN-y gene were
infcted with £ feiella sporozoites, sipnificant redus
coelions i parasste intracellulay development occurs
red although the ability of parastlos e bind and 1o
invade iost cells was nol atfecled (Lillehog and Choi,
1998). Bricfly, te purpose ol this study  was o
characlerize and 1o know the influence of ©, feaeliv
mfection en e imcrease ol clicken interferon pgannsa
as o measwre of T-cell responses Lo coccidinl antigens,

Materials and Methods

Animals: Male CP707 ioiler, 3-3 sweeks old
with arewd 1000 g body  weight  (BW) wero
purchased from Poullry Supplier Co. Suralbaya,
toused A0 clean cages and st with g standard diet
wilhout cecaidiontat and tagpy sator aof Bhitear i reom
temperature (24 2 1°C), mnder comventional conditi-
ans with a 12702 b lighte dark ovale, They were kept
as outlined in the poide for the core and use of
Inboratery aninnals v the Faculty o Vetennary
Moedicing, Airlangpe University,

Cavasites: The pathogense agent used in this
study was £, toncllo obtained trom fiedd and routinely
mambained i aur liboratery by oral passage through
CI707 broiler.

Fxpesimental procedures: Twenty CE707 broie
lers were divided into twa groups, cach gronp com-
posed ten chickens, The fiest group was control group
and to those chickens were not infecied anything, The
second grotp was infected with E. fenell sporulaled
oocvsL All infeclive doses of E ol sporuliled
aacysis were ocally paven by 1wl spaile, as 4y 100
aacysts Sehicken i 1wl of disutlod water. The second
infection with the same doses a5 the first mfeclion
was gaven al the secoml group o kaow proleclive
ity due ta the fust infection by ooevsts pro-
duction. Focal pellets were collected from the inficted
chicken between days 6 untel 12 post infection (pi}.
Splean cells of both the groups were cultured ol 1.7
W cells/ml and placed in 1a well plastic tissue
calture test plates, for 48 b in REME-104D medium
vonlaining 2 mA1 Leglutarine, 30% fetal calf serum,
10O Uk of penicilliag 106 L Zml of streplantycin and
supplenested with 1.2 pg/ml Conepnavalin A {Cone
A, Sigina, St Louds, MO, dncubated ot 379C and 5%
COy Supematant of tissie culture was predictad to
contam ChFNsy iselated and characterized by SBS-
PAGE and confirmed with ELISA and Dot Lot
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Data Analvsis: Oocvsls autput was analyzed
deseriplive, The charcter of ChIEN-y exprossed by
medecule weight and  described with comparison
analyais, concentration amd O of ChIFN-y were
stetistically analyzed vsing student flest aml o p
value below 005 was constdered sipnificant (Steel
andl Tormue, 1995),

Results and Discussion

The pattern and total of oacyst oulpul of
E ol amlection: The twemporal pattern ol oocyst
oufpul per day canfirms those previeusiy reported
1501 wned Batundo, 1998 with thas isolale of L, fowedio.
OQocyst fwsk appeared on the seven davs pi, then
reached peak on e 10 davs pi before nastbers
declined  vapidly and  the fewest oncysts  were
detected on 12 days pl Basically, te patlern af daily
ooeyst oulpit was clearly seen in Hhe ficst inlection of
infexled chickens growps, but in the second infoclion,
oocyst output per diy as well as lolally were
significantly very fower aaud very fose than the firs)
mteston Fes | and 2)

The total sombers ol oocvsts oulpat of the 1
L tenelle intected chickens in 1las stiedy was |23.5 +
53] x 1vfchicken sl the 200 1 fewelil infected
chickens [LE £ 0.2] ~ d00fehicken, the period of
pratency was [12.3 4 0.7] davs (Fig, 23 Total of vocvsts
oupat dn the 200 £ ogaaeii infivled chickens were
significantiyv decreased (p<D.01) about 95 % compansd
with be 14 E feehin infected chickens {Fig, 2),
Clinical signs (such as anemi, anorexia) of the 20 1,
fenell infecled chickens were stigghter than the 140 [
el infested chickens,  Consistency and colone of
feves appeared noroal s the 208 Eoqeaefli infortsd
chickens companad the 190 E torelln infected chickens.
Pathologeeal changes and leston seore of cecim i e
201 fenella inlected chickens more slight compared
Wt the 1 ED s infectsd chickons (Unpublished
data), Endogenons developutent of £ dvweili (s hizo-
oy and gamctogonv) in the 200 £ fendlli infocted
chickens  was  supprossed andfor icompleted
undergone. Several generations of schizonl appeansd
dogeneratid consequently unbreak schizont, dama-
posd cecal prucosa epithelial cell was not eocurred and
automatically there were ne bleeding o cecon. Many
abnormal endogenous  developments of - parasites
such as pametagony result i disturbancing, syngamy
of microgamete and macrogamete. Thus, gacvst for-
nttlion was not perfectly contineed, ln conlrast,
eadopenous development of parasies in the [
Eofendla infected chickens occared well and no
inhilbition, Infclion withv one species of  Edmeio
induces proteclive immanaty b the host that s leny
lasting and exquisitels specific o that particelar
parasite Yaneral, 20000 While a large number of
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Figure L The pattern of oocyst outpul per dav of 1 and challenge infection of o fesclle mlectod chickens, The
initally oocyst output on the 70 day, then o peak fevel e 10% day amd for Bl arod 12 davs post infection.
Fach value of voevst outpul per day ropresents mean of 10 chickens,
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Pigure 2, The differences among 19 and challenge
infection on ot of vocysts output fram £ fendlic
wilected chickens. From Jelt to vght, each columa
ropresents 1% amd chatleage Infection status, FEach
value reproseats mean £ 5D of 10 chickens, ** p <301,

moculating vocvsts s generally seqiunsd o penemate
A immine response agsinsl Enieeiy, some excepli-
ons have been noted, e £ mvsond is Righly fmmu-
nagenic and regquires only o siall sumber of oocysis
o indeee almost complete tmmuity, The carly enda-
qencus stages of the parasate e cyele aro considensd
fo It rore innmunopenic than the laler sexuad stages

(Yuo er ol 2000) althougle SWaltach ef el (1990 il
1995) showed that immunization with recombinant
gamele asseciated antigen indueed pactial protection
apainst challenge dnfection, Studies using aecvsls
wrachated to prevent inteacellular development, bul
nob imvaston, demonstratesd partial protection againsd
Challenpe Jnfection, thereby sugpesting that sparozol-
tes may alsa be immunogence onkms ool , 19921,

Spleen cell colturne of vninfected and nfocted
chickens in induction of ConsA for isolation of ChiFN-
voprotein, Splevas of Eotenclle infechsd chickens aml
E feidla omintected ohickess wone cultuged in 16 well
plastic tissue cultare lest plates, for 48 Iuin RPMI- 1640
medivm conttaining 2 mh L-glulamine, 10% fetal call
segtim, 100 UZmEof pendcilling 10 U/mi of streptamy-
cinamd supplentented with 12 pg /b Convanavalin A
(ConeA, Sigma, SU Loues, MO, incubatad at 37°C amd
2% €Oy,

The dasly check up on the growlh of spleen cell
cultuzed appetced the good prowth and preliferation
of both spleen cells fnfecked snd uninfected chickens
(Fig. 5). Additional mutogen {Cons A} be able Lo anduce
refease and prochuction of TFN-y by lvimphocytes,
Lymphooytes from Ciseriinfected chickens produe
ced a Jupher lovel of TNy when induced with Cones
than did lymphecytes Trom unindected chickens
(Martin et af, 1999},

The examination of vorcentration ol Ch-fFN-y
thal expreased i supernatant of spleen coll cultered
with Con-A induction af £, feaeliic infeched chickeas
comparnsd £ heilin unmfected chickens using indi-
revl ELISA showed significently difterences (p<0,05)
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(Fig. 4) which concentration of CheIFN-y F, fenelln
infocted chickens increased 46% higher than E. fenelli
uninfected chickens that was 15,569 pg/ml and
10.312 pg/ml, respectively, Dattern of optical density
(OD) of both £ tenello infected chickens and E. deeelli
uninfected chickens was also same as patiern of con-
centration that was 195 and 1.29, respectively (Fig. 5).

-

Absorption 450 nm

wninfected  infected

Chickens

Figure 3. The comparison of optical density (OD) of
ChiFN-y protein between G fenclia infected and
uninfecled chickens, ¢, p < 0L05,

Cyvilokines (ie. TEN-y) are proteins that am
naturally produced by the bady’s immune system
immediately following infection or vaccination, resul-
ting in protection from disease. Cytokine activities
during avian ceccidiosts are nujor roles (Choi e al,
1999;  Lillehof and  Chel, 1998} Chicken  IFN-y
regulates acquired immunity on Eirde infection by
activating lymphacytes and enhancing expression of
MHC class 1 antigens (Kaspers ¢t ol 19%4; Lillehoj,
1989), IFN-y production tn mice (Rose of af, 1991) and
chickens (Martinoet al, 1998 Yan of of, 2000) has been
vsed as o measure of T ocddl responses Lo coccidial
antipens. Study be Yun o al, (2000) showed that
praduction of IFN=y was high in intestine tissue of
coccidia development,

IFN-y mRNA expression is significantly increase
i infected chickens compared uninfected chickens,
Caorrelation of immunity on disease with local JFN-y
production early indicates important roles of IFN-y in
protective immunity, Level of IFN-y increased in SC
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compared TK chickens and this cytokine appesred in
intesline particularly in circulation (Yun of af,, 2000).

Characterization of Ch-1FN-y Protein by SDS-
PAGE.  In supernatant of chicken spleen cell cullured
was identified Ch-1FN-y protein by SDS-PAGE and
confiemed using Dot Blot, Identification Ch-1FN-y
prolein of L. feielia infecled as well as  uninfected
chickens was showsn several Bands in variety several
bands in conformity with marker in cerlain molecule
weight standard (Fig, 7)1 Based on measurement of
melecule weight, all supernatants showed the same
hand of molecule weight of 17 kIDa,

16 4

Concentration ChIFN-zamma {pz'ml)

il
Uninfected  Infecied

Chickens

Figure 4. The companson of concentration of ChIlFN-
y protein between E. feaclla infected and uninfected
chickens, *, p = 0,05,

The result analysis of SDS-PAGE to be sure
more specific of Ch=IEN-y prolein confrontid with
Jmorobiptting (Dof Blot) (Fig, 8). Characterization of
Dot Blot showed protein was specific for monaclonal
antibody anti. ChelFNsy, except panel A (antigen,
mouse IFN-y) Panel B and € exprossed Ch-JFN.y
protein that known by monoclonal antibody anti Ch-
[ENay, In E. heaedie infcted chickens was shown clear
spot which intensity was stronger than £ foiclia un-
infecled chickens, Brietly, concentration of CleIFN-y
protein of £ feaella infected chickens higher than E,
fenella  uninfected  chickens, however both  those
groups had strong anligenicity which proved the
result of examination both showed positive reaction,
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(2Nix)

Figuee 5, Spleen cell coltured amd cell number i initial culture ~ 17 x 10°/m) (pancl A, B C), 48 hours after
undergoing development (panel D),

uM e Kloe K20 K300 Bl B2 E3v o Bd o 5 b6~y
250kDa ;L :
TINKD  w—
U3 KDa e
T2KD: v

55 kDa

36 kDo

23 kDa —’*
17%Da ‘* - - S m”‘Q— ChIFN -y 117 kD)
i e

Figure 6. Molecule weight of ChIEN-y protein, M:omarker, K123 E feaeiln uninfected chickens, Ei-6: L, foelin
uninfecled ehickens (Song, ¢f ol 2007, molecule weight of ChIFN-y protem recombinant is around 17-18 K1),
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Figure 7, Comparison oplical densifv and concentration ChIEN-y between £ tonells infected and unintecled

chickens,
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Figure 5, Immunablatling tor characterization of ChIFN-y protein by Dof Ble). A, mouse inlecfernn-ganu: B, £
Jevell infected chickens interferonsgammi: C, £ bl uninfected chickens interferon-gamma,

Conclusions

Measutement of molecale welght of chicken
interforon gamma proteb of E feaedfi uninfected and
infected chickens showed the same band of molecule

weight ol 17 KD,

Lymphecytes frent Ebneria-

infected chickens praduced a higher level of IFN-y
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when induced with Con-A than lvmphocytes from
uninfocted chickens. Moreover, the concentration of
ChAFN-y that exprossed (o supernstant of splecn cell
cultured with Con-A induction of £ fenedlin infected
chickens  higler compared £ deedie uninfocted

chickens.
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