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ABSTRACT

Evaluation of the isununopolentiator effect of adminisiralion of levamisole one dose
of 0.7ml/ 10kg hody welght subctdaneoustly either at 7 days pre-vaccination with dou-
ble dose of combined (nactivaled respiralery viuus vaccile wiich containing BVD. i1BR
and P13 (Pnewmo-3) intromusculary. simulianeously or al 7 days posl vaccinaiton

hased on (liree parameters :

). Cell mediated immune response w:hich was expressed as (he extend of lymplio-

cyte ransformation nieasured by MTT.

2. Humoral inimumne response, wiich was defermined by (leo scrological tests (ser-

e neutiatization test and ELISA).
3. Deterntinalion of (clal and differenticl lewcocylic count.

The obtained results revealed that inynovenen! of siinutaiion index of lympho-
cyle transformalion and catlle received levammisole yleided a lugier antibody fies
more than callle vaccinaled with combined inactivaled respiratery virus vaceine (Pney-
mo-3} alone. Although the four vaccinated groups veceived witcther tevamisole and nont
received developed a dels clable SN and ELISA andibody tifres thef protect the vaccing-
ed animnal yet group af coitle (hat receiverd levamirsle al 7 days pos! vaccinafion gives
a significani hrigher nires the other groups Gt those recewcd lerwnisole al 7 days
before vaccination or sinndtaneously with increa: e of ftotal cowl differendinl levcoayhic

counts,

INTRODUCTION

Fotengiation of normal hnane respouse i calves gccurs Dy aclivalion of The hosUs inununae-

logic reaction elther huumoral or cell medialed sysicms.
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Dillyrent categories of Immunopotentlators are exist amd according Lo lhelr  orlgin,
mxde of acllon and method of administradion, These agenls could be classiled inlo big-
logical maodifiers such as corynebacterium or non-microblal inodiflers as levamiselr hydrn
chilorde.

Levamizole enhances the mmune response o vical and baclerial antgens Including infec
Upws boving rhinolrocheitis, bovine viral digirhoen, closividial vaccine, bovine herpes virus and
hrucelln abortus strain 19 {Irwin ef al,. 1976: Saperstein et al., 1983: Hogarih Scott et al.. 1980;
Bobiuk and Misra, 1981; Babiok et al.. 1985 and Coafer ¢l al., 1A35) Innvunostimulant effect ol
ievamizode was demonslrated by lrebling of antibodies by simuliaeesus adinlitsiration of levami-
sule clostridial vaceines in calves and sheep (Kalvinka, 1985). Alsa, i catble vaceinated with -
rella aborlus strain 19 vacclne. The highest mean of anlibody Ulres a= determined by all sevolog:
ical lesls occuried in sfeers trealed with levamisole at 7 davs alter vaccinabion o in ilose
Licaled al the same time of vaccinaton and 7 days post vaccinallon.

This stucy was aimed fo investigate the lnmunastinwlatory ellect of levamisale which is high-
by cllective anthelminiic drog o vaceinated catUe with locally eombined Inactivaled respiraloy
vaorhie which conlaining [BR. BVD and P13 viruses (Priranio-3}

Evaluation of the immunapotential effect of levamisole was done at different intervals
through out experimental period by @

1. The exient of wmphocyie blaglogenesis assay (cell mediabed imnigne response),

2. Detectlon of antibody rrsponse (o inactivated combined resplratory vaccine using serom
ncatiplization tes( and ELISA (Humeral inunune responge).

3. Determinalion of the lofal and differential leoucocytio counts for 2 weeks post leeatinent.

MATERIAL AND METHODS

1. Levamisole hydrochloride (Citarin) ;

Tetrainisole hydrochioride 11.78 gm o [00mi obtained from Bayer-Leverkusen, Gernany In-
Jectedd wilh combined Inaclivaled respiratory vacelne (Pnewmo-3) as non specilic Immunastimu
lant in a therapeutie ficld dose (0.7ml}f 10kg body welght subculaneously) in calves non infesicd
with nentatodes {nedative aeeat sainple ta nematodes).

2. Voceine

Local combingd Inaclivated vaceing (Preumao-3) conlaining Pl-3 (slrain 45) 8 log10 TCIO50/ml
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{Samyra 1992) Abou Hammad strain 8 loglO TCIDS0/m (f21-Sabbagh. 1933} and 8VD (man
strain) 7 logl0 TCIDS0/ml (Ghaly. 1993). The antigens were tnacllvated by binary ethyleneunine
and adsorbed by 30% alhydeagel as adjuvant in 100m) bottle bateh No. 1. The vacelne is peo-
duced in Ihe Department of Finderpest Lilke Diseases. Vel Serunt and Vaceine Research Insti-
tute. Abbasia. Caho. Cgvpt.

3 Rengents :

a- Heparin solutlon : Meparin aimpoules having 5000 1.U /m) were added at a concentra-
tion of 200 1U/m! and vsed at 2 final concentration 0{ 20:40 tU/ml gnd was used as an-
Licoagulant {or collecting blootl (ov lymphocytic blaslogeresis assay.

b. Phytohaemagglutinia (PHA) : Sigma. USA was used as a non specific mitogen in (he
lympbhocyle Leansformation lesl. (L was obtalned as powder and reconstituled in Swl
RPMI- 1640 mecdium. The required concentiation could be made {6 15ug/ml (Delers :ind
Veerkamp. (982).

¢. Trypan blue dyge ¢ (Merchant et al.. 1976). IL was used for lymphocytes stabing (he vi-
ahle lymsphoeytes and prepared by dissolving 1.0g of trypan blue pavcler v 1000ml of
pliospbate bufler solution filtered through a Whatman filler paper No. 2 and kep' in a
davic boitle and vsed as dilueal for acll counting and delection of el vigbihity in the
lymiphocyle Blaslogdenvsis

d. Giemsa stain : H was usced for staining blood films (G dilferentinl leucocy (Ic cound, ac-
cording to Schalm et 1) (1975).

4. Medla :

a. Lymphocyte separating media @ (Mendelsnlin e( al.. 1971} Mow taboiatgrles Liired
Avrshire IKA J28Nf3. An aquieous safulion composed of el 400 (5-7 @n/100mI socdivm
diatrizoate Om1/100ml Jt was used lor [he separallon of lymphocyles.

b. RPMI-1640 tissue culture medium : {Moovre el 3. 1967}, Gibeo limiled. DK containing
L-Clotamine and wirhiout sodium bicarbonate. This medinve was preparcd Hcuording (o
e inst vehion of manufacture af(er adding sodiwm bicarbonate (2a/litre) andd annibie-
tics (peotelllin 2BOIU /! and 'sll'cpl.omycln 100/, U wirs stevilized Unough Seilz filter
and stored al 40C unt)l ysed,

c. MTT i 3-4.5 dimelhyl (hinzovl-2.yN-25 diphenyl Latrazolium broniide.
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It was purchased lrom Sigma Chemlcal 81 Louls, Mn, USA, Cal no. M-2128
d. Lauryl sulfate (SDE) : It was cbiained lrom Sigma, Cal, Na. L-450,

5. A. Experimental Deslgn :

A toinl of twelve calves were divided Inlo 4 groups of 3 animals each a fatlow ;

Group I : They were ]l"lj-l-tl.td subculpneously (S/C] with levamisole one dose of 0. 7wl /10ke
body weight al 7 days before vaceinution. The same ¢alves were received Sml in-
tramuscularly 2 tnes of Lwo weelis Interval with cambined inactivaled vespiriory
vaLchne.

Group 11 : They were Injecicd subcutaneously (S/C) with nie dose of Tevamisole and cons-

hined inactiviled réspirutory vaccing al the sane e and [ollowed with 1/M n-
jection of the second dose of vaccine alter 2 werks.

Group 11 : They were varcinated [/M wilh the vaccine followed by S/C jection of Q. 7wl / 10
kg body weight levamisole one dose al 7 days post vaccination and take second
dose of vaceine 1/M aller 7 days also.

Group IV : They were va cinaled with combined nactivaled vaccine unly and not réceived le-
vamisole with Smil 1/M for 2 thines, bwg weeks aport.

8. Sampling :

Blonod samples : They were pollecied jusi before adminisiralion and at 3, 7. 10, 14 and 21
days post treatment (DPT) with levamisale on anticoagutant fos determinalion of Lotal diferential
leucocylic counts ond lymphocyies transformation according 1o Schalm et al. (1975) and Luoy

[1984) respectively.

Serum samples . They were collecied just before vaceination and at 1. 2. 3, 4, B. 12, 18 and
20 wechs post vaccinalion (WPV] lor screening sera using SNT and ELISA according to Kono
(1965} and Valler ef al, [1976), resneciively.

7. Serologicsl methods :
I. Lymiphoeyie transformation test @

il was perfoaned according Lo the method described Ly Janossy and Geeavees (197 1]
Lucy [ 1384). Shanna and Woldehiwel [15996)

J. Vet. Med, Res. Val. 11, No. 1, 2000
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Il. Serum neutralization (est :

(t was carried oul following (he technlgue of Kono [1869) against PI-3. BVD and IBR vi-

rUSses.

111. Enzyme linked immunosorbent agsay (ELISA) : Local stralos of IBR. PI-3 and BVD viI-
ruses were propagaled in MOBK cells, aller complete inleetion of MOBK cells. the whole
cutture were frozen and thawed 3 Umes. cenlrifuged al 2000 r.p.m. for 30 miinutes and-
e supernatant luld werc collected. These Nulds were dialysed againsl polyethylene gly-
col 8OO0 (PEG) and kept over night al +40C (o be concentrated 10X and used [or coating
ELISA plates at a inal dlilution 1:30 in carbonate buffer pll 9.0 according to Peler and
Lol {1990).

RESULTS AND DISCUSSION

The immunopotentiatory effect of levamisole which is widely used as anthelmintic

drug was studied ns follows :
1. Cell meadioted Immune responde :

Regarding he resulls of celt mediated Immuanc response fov calves received levamisole and
vaccirafed wilh (Pneomoe-3), was nieasured aslag the Igmiphocyvie hlaslogrnesis assay by MTT

and vecorded In table (1) wnd fig, (1.

Ihe vesulls oblained showed an Incrcase in fhe lymphocyle transformafion Jor inifogen in
calves (Group 1). In addltion, gronp ¥ showed thai vaccination at (he 3rd day post admnistyvalion
of Jevamisole with a figure of (0.423. 0.576, 0 423. 0.600), respeclively for PHA milogen and con-
tinued al higher levets tl )0 days post adnunisivation with a reading of (0.578. 0.682. 0 85). The
slimulalion index declined by 14th day post administration belng (0.402. 0.525, 0.650). 1espec-
Lively on witldn 21 cdays the alimulation fndex declined (o (0.228. 0.379. 0 390) post adininistra-

tion of Ievamisale.

The highest sthnulatlon was oblalned in calves received fevamisole al 7 days posl vaccination
(Group 1) than other groups. Severul invesligntors (Janossy and Greaves, 1974 Luey. 1877,
1984, Mendez ¢ al.. 1981). Parigrahy el al. (1979): Mayer el al. (1986) and Archambailt et al.
(1989) have demonstraled enhancement of blastogenesis of periphieral biond lymphaocyles to

(CE1A) mitogest afler fvst Uares days of administration of levamlisale in calves.

Similarly. alsa Alify (19873 veportec (hat levanvsole potentiates the ecll medialed immunily
agamst Newcastle disease {ND) virus and Flgsh et al. {(1982) studied (he immunopotentiating ef-

fect of levamisole in the preventlaon of bovine mastitis. Toeta) deaih and endomelvitis. In the con-
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tial group (V1 catlle {vaccinaled only), the stimulation ol lymphocyles Increased at Mrsi 3 days
post vaceinalion for inilogen ns in Agure (1) with a reading of 0077 then decreased by the 104
day post vacclination with a reading 0.308. The stimutation response canlinued lo be deteclable
up even &l i low level to 21 days post vaceinallon, These resulls were proviously iéporled by
Eman {1995) who mentioned 1hat there bs a wepk cell inediated iinmwune responae with imactlval-

el varrines.,
2, Humoral immurne response ©

Administralan of levamisole in 8 close mentioned before significantly improved serum neu-
trallzing antibady response ol calves to combined |Inactivated vespiralory vaccine [Pneumao-3) in
the different groups as ineasvred by SNT and ELISA (table 2. The resulls in sera of catile re-
celved levamisole at 7 days pre-vaccination [neveased Mo (.55 Lo 180 logl0) with SNT and
from (0,70 - 2.25) wilh ELISA against IBR virus, Moreover PI-3 was o {(0.45 to 1,95 log L0}
with SNT and fvom (0.90 Lo 2.40 log L0} wilh ELISA while, against BVD viras the titeg increas: il
froim [0.35 1o 1750 with SNT and iom (0065 te 2015 log 10 willy ELEEA ram the 20d weelk Lo the
Ml weel post vaccinadion. Flowever, Lhe levamisele non-receivid callde (Growp 1V ST and CELI-
Sh tres lrom 2-4 weel post vaccinollon were increased fiom (0,530 to 1,750 [0.45 o 1.80] ond
(0,35 ta 1.65), while with SNT lrom [0.75 to 2.00). {0.90 to 2. 10} and (0.60 to 1.95) with CLISA
afalnsl 1BR. PI-3 anddl BVD viruses. respectively. The maxbmuw antlbady responses for each
group redched on day 28 a5 measured by SNT and ELISA Lesls.

The obiained vesulis revealed thal callle received levanilsale vieldled a hither antibody tilre
nwre 1han thal vaccinaled with combined inaclivaled resplrailory vaccine alone, Alihough [he
two groups recelved levamisole and non-received one develaped o deleclable SNT and FLISA an-
tibody Ures Mad prelect the viceinaled anhnal while Lhe group nf caltle that recelvedd levanisole
al 7 days posl vaccinaiion glves a significant higher Utres than ihe efher group that recelved le-

viinisole before vaceinallon and al Lle same Lime ol vwaecinatlon.

Our Indigs were simillar (o Lhal abtalned hy Conler et al. (1985) wha reporteed Lhatl serum
anllbody lilres (o hrucella albwod lus were (he highest In slecrs teraled wath levomisole al 1he same
tme of vaccinadlon and in sicers trealed at 7 doys posl vaccinatjon and they soggested Lhis in-
crease in antbody forvation was due lo the sUmulator effects ol levamisole on inacrophages
which reduces suppressar T eell function because Brocella abortos lendds lo Be oo indracellolar
pathogen aml macraploages are thoughtl e Be impoclant Lo host delense in bovine brocellnsis
I wrefore, cnhanced phagooytosis and Tiling of B. abartus straln 19 aleng with enhaneed helper
T iymphocyte function or redoced suppressar cell function allow lor more eflclent antigen pro-

ressing and an enhanced response,
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Shnilar resulis were obtalowd by Babiuk el ol [198%) who stuiled e elfect of levanisole on
the Immune response 1o herpes virus in sleers vacoinated wilh altenuaieed infectiovs bovine vl
notracheiuts [TBR} virus, Levamisole given al Ging/kg body weight on the day of vaccination
showed the firealest inmune reaponse n animals.

Aso. our resulls were In agreement with thal oblained by Buvdarov et al. (19851 who fovad
hatl simultancous Injection of levamisole and maclivaied vaccioe againsl salingnella aboirius
ovis. enterilis and typhismorive enhanced the formalion of agglulining The same ir-ulls ab-
lained by WKatrinka [1985] whe recorded that irmunostimulant elfect of levainisale was demni-
stratedl by 2 trehiling of anlibadies by simultaneous adminisionimn ol levamisale and elostiirlial
waccines in cahves and sherp.

3. Determinntion of (stal nnd diffecential leveocytic counts :

Fram tables (3) o is elear (ot tatal leucooyiic counts inereancd i Uhe “voap receivod levianl-
sole] al 7 dove. pre-vaccinalign moreased from (7.300 - 9.500 X 193 wonll o leimpihoevics per-
cenlage Increased lvom (G355 Lo B9%) and nentioplals increaded liom (22 - 28] wiile Basapliils s
decrcaned fiman (4 - 2] povdl monncyes will b e sormal il

The total leucacylic counts increased In the gooup (I recchd kevasitisole at the same ang ol
vacelnallon hrovn [7.500 - B0 X 103 wwull] while 'yaplocyle " lncreaced lrom (58 - 680) and
nenbiophils % Increased hiom [28-38 but cosingphiis % decicased fiom [5-2) while bhosophils
was not present

The lotal leucocylic count were inCreased in callle yocened kvamisole al 7 days posl virrina-
tign (Goaup (1] lown 17 400 - 10800 X 103 mncil. While lymphocyie % was incoeased from (G0-
TR} and newiropiils % increased frowm (33-40) bul cosbncplil %4 decreased from (3% - 2% The
total leucoevlic counts were in callle von- reecived levamisale (Corup V] incrcased lraan [6.800 -
8.500 X 103 mund) lpmphocyte % Incregsed finm [59% - 629 cosinapluly ing cased alsy from {2-
T and newtrophils wswogased leam (32 - 38)

Our resulls were simillar to thal pbdaived Ty Sapersicin ol al [ISEX) who found thal injoelion
of Igvamisole 10 calves experimeially fofecied with BVD vicus iesollingd o bl inciease o while
bleod cell counls In liealed poop than that v vhe contml craup. The dilferennal leucocyiic
counl vevegled highly significant increase in e perceniage of lymphineyics liom (555 - 59.00%)
which may be due 1o the poicniiating elfect ol lovanmwste winld i addilion i ihe stimudation af
the vaccine an the mmune avacm Benjamin (1978] saggested 1hal ibe lncrease in lewcoeytic
covml (levcocylesdg) mny be ol coved an a result of Toeragn protonn ceaction a5 b faund lyuiphe-
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I:]|" agis aller vaccinalion,

Kollar 11982) and Jayoppa and Laken (19821 concladed that levamisole had a broad range of
ellecis on the Immune sysiem. it stimulates phingocylosis, lysosomal enzyme release and Intra-
cellular killing and the dilferentiatign of precursor T-celis. (L avgmenls ehemotaxis far neatroply-
ils and monocytes, ndgvalion Inhibilion faclor, lwmphooyle medialed toxiciiy.

Winile ;'I-ul resulis were digqgreed wilth thal ablained by Abdet Walaly (1978) who lound 1hal
nemalodes Infesied sheep which Wreated with levamilsole showed a highly signilicant increaze n
tolal leucocytlc counts Mronn [B.66 - 10,22 X 103 mom3, al 21 days posl vacelnallon with Rilt Val-
ley Fever (RVF) e also foupd thal lymphocytosis from (55.0 - 59.09%) and decrease in (he enshn:
ophil % from (9.40 - 6.80% at 21 clays post vaceination and the percentnge ol neutrophils. baso
phils and manocy tes was non signiflcanily changed alter vaccination,

Aluo. simillar resulls were oblaned by Abdet Aol (18891] who found that a signilizcant increase
in lotal leucoeyllc counts, lymphocytosis, neutvophlilia, monoeyingis and cosinophilin. And also
by -Molta el al {(1923] who slodied e elMecl of levanisale achininistrallan o the liomoral re-
sponse of calves vaccinaled wilth hagimorrhagle septlcasinia vaceine (HE).

In concluslon, all cattle receive levamisole vielded a higher antibody titres more than cattle
vacoinaled with combined innctivated resplratory vaccine (Pneomo-3) speclally proup of cattle
thatl received levamlsole al 7 dluys posi vaccinabion, which gave a zignilicant ghee dires flan
wther gigups al 4th week ozl vaccioation andd conlinsed up 1o 4 anths posl vaccinsbing in
SNT pind ELISA results respeelively. The highest Innnuone vespouse was due 1o the fimmunnpo-
feiitlatory efiel of levaunisale on e lamaral ononily of cattle receving levamisole. o ihe
previous resulls il is recomnended (o injecl catlle levamisele al T days posl vacclialion willi
combined imactiveled tespliatory vaccine (Pncumao-3] to ablaln a bigher antibody tliires to wialn-
1nin anhmals of Ligh level ol antbodies for a high protection o agntnst any expected aulbrealk.

J, Vel. bed. Mes Vol. I, No_ 1, 2000
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