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ABSTRACT 

Evaluation oj the il'lI1HUIOpOlenlia(or e,.lfcd oj (1(jminis/rofin'l oj ie l)(lIl1isole olle dose 

oj O. 71111/ l UI<9 hody weigh( suixUia ll f!o(/sly cUher 01 7 doys prc'VQccinCdiol1 WWl dou

ble dose oj com/) illed inadivaled respi ratory virus vaccine U'/lich containillg avo. ISH 

and Pt-;:! (Pn€ulHo·3) intr.:HHuscu larl !J. s imu/lnneous/!J or 0 / 7 <.la~Js post uaccillaliofl 

based a ll three /Joramelel S : 

1. Cell l11edia l'eel illlHlLUl t" response wl.icl , u'os expressed 0$ {he extent oj {ymp/ lo

q;te iHlIlSJOl11lCltioll //Ie a Stlred by !l11T. 

2 . t-/umom.l fllumllle respoll ."'e. LVllicll Ulas delrmnillcd by (it'O scrolog iecd lest., (scr

UI1lllCuiraUzo liOIi lest ullcI ELISA). 

3. De lenllilln fiOIl oj lel!)l (I/ld di[{erell lio llC!r1coc!J(ic COIII1/. 

Tile ob/uillcr.i results f'I;.'lJectleci tlinl ill Iproven !e ll/ q( stili W/cUioH index qI I!JllljJ ilo

cyle trwi.'ijOrlll(l(iol1. 0110 collie received le '1Cllllisole yield ed (I II(qhQr wllil;ody /ifre.'" 

more lIwn calile uaccillakd willi combined i'!activated reSl'rmlortj vi rus vaccine (P'teu -

1110-3) aiont?, AWIOUg ll Ule/our ('Geclna/cd groups I CCCI(!('d Ulil c /ll e'- /euOIllisole Gild nOll 

rece ived developed a c1c(' .. claJ)/ t! SIV a lld ELISA a nW)o(/y lifrrs II m l protect Ihc vaccina l ' 

ed Ofliutol !Jet group oj coWe thot recoilJ(!d Ie. "J.fIli"0le of 7 (/oy_" 1)051 I.'(lCCiIIOiiOfl gilx?s 

a s iyllijlco. lI l lligller /.if'-cs (lIWI oilier group s l/UVI Ihose recclvt:c}le, '(Uliisote 01 7 davs 

before uaccina tion 01 Sill ll il/oll eolls/y WiOl illcreo:-.: !' oj 10101 nlld d!l{erell fial leucocytic 

COUII Is. 

INTR.ODUCTION 

51 

PotentLl. tiQl) (lr llOl'll lal1 ll11111 1ne respO ll se in c~d v(;:s occu.-s by . Ic!i l';.llinn or Ih t: hos l's iI1l 1111 1l1O

logi\' .-eClc lion eiUl e r hUlllo.-a l or cdl1J1.edj~led S)'5 ICIIIS. 
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Different categories of ImmunopolenU4Itors are ex is t and according to their orl,t!ln. 

mode of action and meU10d of administra ti on. These agenl~ could be classlned Inlo b lo

Jogical modlrl ers such as cot)'oebacterlum or non-microbial modiOers a s leviHnisolt- hydro

chlOlide . 

I...evamlsole e nhances the Immune response to viral and bacl erial antigens Including Infec

UOLI S bovine rhlnoLrn cheltl s. bnvlne viral diarrhoea. clos tri dial v('lcdne. bovine herpes virus ('Ind 

brucella "borlus strain 19 (Irwin el al.. J976: Sa perstein et .. I. . 1983; !-Iogal-Ill Scott et «1 .. 1980; 

BabluJ< and Mis ra. 1981: Babltlk et al.. 1985 and Confer el al.. Jfl85). IllllllUnoSUmulul1t elrce t. or 

levam isoJe \Vas deluonslrated by trebling o[ anUbodies by simultaneous admlnlstralion of leva mi· 

sule clostridial vaccines In caln 'S and s heep (I{a trlnl.-a. 1985). N SQ. in callie vaccinated with b ru

.dlu abortus strnin }9 vaccine. The highest mea1l of (ln libody lIln's a ~ determined by all serolog

iC<l1 tesls occl1rred in sleers trC<lted with Icvamisole at 7 days clflel' vacc ination 01' in those 

{rea tcd al the S;llllC Ume of vaccinatJon and 7 d«,)'s post vacc ination. 

This s tudy was (lImed to invesUgate the illlmunostlmulatory elli:ct of Ie varni sole whi ch is blgh

ly effectlve anthelmintic drug nil vaCC inated c<ltlle wIth luca lly combined Inactivatcd res plratmy 

vaccine which Conl<lh\II.1g IBR. avo and PI ·3 viruses (Pol'lInJo-3) . 

Evaluation of the immunopotential effect of levnmlsole was done M dIfferent intervals 

th.rough out experJmental period by : 

J. The extent of Iymphocytc blastogenesis assny fce ll rnediGl,{('rl immune ,·esponse) . 

2 . De tection of a ntibody J'( 'sponse to Inac ti va ted combined resplratolY vaccine using serum 

ncutrnllzation test and J~LlSA (Humeral immune response). 

3. De termination of the totaJ and dlffcrentla l leucocytic counts [or 2 weeks post treattnen t. 

MATERIAL AND METHODS 

1. Levamisole hydrochloride (Cltarln) : 

Telrnl.nisole hydrochlo'-ide 11.79 gm In IOOml obtained frOI)1 Bt:lyer-Leverl{us en. Germa ny \1' 

Jecled wilb combined Inactiva led respiratory vaccine (Pncur\.lo-3) ~s non ..,pecific jrnmunostimLl 

lant in a therapeutic field dos(' (0.71111 / IOlq! body weight subclJ laneously) in c(\ jves non infeslecl 

with nemato<ies (lH'I!ative faec{\1 sample to nenJ<:tlo(\ es). 

2. Vaccine: 

Local COr)lbincd Inacllvated vacc ine (Pneul\lo-3) conlalnJng PI-3 (s train 45) 8 10g i0 TCID50/U.ll 
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(Samj l"<\ 1992) '\bou H ~Hnl1la<l strain 8 !oglO TCID50/1ll1 lEI-Sabbagh , \99.'3) ,mel I3VD (11l1(ln 

s trahl) 7 JoglO TC1D50/1ll1 (C haly. ) 993) . T ile an tigen s were Ina('l.Iv;:l ted by b il1(l ry ethy leneiJnine 

and adsorbed by 30% a lbydr:lge\ as adjuvant in 100ml bo ttle i)<'I l"Cil No. I. The vacc ine' is pro 

du ced In. the De pa rtme nt of Rinderpest Ll lce DiSt'"C\ses. Ve t. Sr:nllll and Vaccine n:f'se~l rch Insli · 

tute. Abbas ia. Cai ro. Egyp t. 

3. Rengents : 

a. Heparin solution : He pa rin ampoules havIng 5000 LU./ml W Cft: added a t a conccnl r~

lion or 200 IU / ml ami u sed at a nll a l concentr()lion or 20- '10 IU/1111 Dnd was Ll sed as (I n

licoagulant for collecting blood lor lYlTlphocy tic b las tog('Hcsls assay. 

b . Phytohaemagglutinin (PHA) : Sig ma. US A wos llsee! <\ ~; a non SpecinC Illitoge n In [he 

lymphocy te lransror mation les t. II was obtained a s powdel' and recons tituled in Sm! 

RP1Vl1 - 1640 medi um. TIle reqUired conc('n t raU on cU lII (1 be Ill()dc 1.0 15ug/ mllPeters nnd 

Veerl (:-! oJp. 1982). 

c . Trypon blue dye : (Me rc hant e l nJ.. 1976) . Il W<lS u se(1 101" Iymphocyk<; s tain ing th e \' i

nh le lYlllpllocyt(' .'j <l ilt! prl')Jared by dissolv i ng 1. 0.11 or lly pi1 !1 blu e powde r ill 10001111 o f 

phospha te buffer so luUo lI filt ered through a Wh alm<:\n !HI e .. pOlDer No.2 ,mel ke p! II' ~) 

dad , uo fU e ,mel u sed f"l5 diluent for cel l counlln!"-! Lind dclC'c tio ll of ce ll v iLibihly In the 

Iym pllocy le IJlasl.oget It' :-; i !=;. 

ri . GiCOlsa stain: Il \Va :, u s ed for s ta in ing blood nllllS f(,l" t!i lfcr( llllid k ucO<;ylic ('01111\ ac 

cordil lg to SC iJ;.11l1 e t 11 . (J 975 ). 

4. Medin : 

a. Lymphocyte separating medIa: (fVk ndd sf)hn el <J I. . 1 ~)7 1) . flow Lahor .. to rics titnllr.(i 

!\yrsh ll-e IV'\. )28N J) . An '"1.q ueous solul ion composed of Flt:cllJ OO (5 -7 g ill / 10 01111 s odillill 

oi;:\trizoa te go al /100m l . I t was used lor the sC':par(ltio l l oI IYlll ph oC"y leg. 

b. RPMI-1640 tissue culture medium: (Moore el oj.. 1967). Gibeu limi ted . UI( conta ini ng 

L-Glul;ll lllne and without !;odlum bj c~rbol\ a Lc . Tlli s llH' diu lll was pl"c pa r('cI ;l("cord lng (0 

th e illsl rliction or 111;:1 1lufacture nrtcr addinr. sol.i iu m bj(',u-iJuna le 12g/ lih'c) and a n tl b io 

tics (penicillin 2501U/m! and strep(omyc ill la O/nil). II W ; I: , s( erll ized lhrolls il Seltz fiil er 

a nd s tored n t 4.oC u ll l il IIst'd . 

c. MTT : 3·4.5 cllll)ellly l lhlilzoy l-2 -yn -2 .5 d i ph f:uy l tct l"Llwliu lll bromide. 
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It was purchased from Sigma Chemical. S1. Louis. Mo. USA. Cat. no . M-2 J 28 . 

d. Lauryl sulfate (SDS) ; It was obtained from Sigma. Cat. No . .L--t150. 

5 . A. Experimental Design: 

A tolal of twelve caJves W(~ I'e dlvJded Inlo 4 groups of 3 anill1als each 8. follow: 

54 

Group I : They were lnJected subcutaneous ly ISIC) with l ~val1l l so le one <lose or O. 7ml! 1 O]<Q 

body \vclgl)t <It 7 days lJefon:= vacc ln.\UOfl . Th t' S:::l m e calves were rece ived 5ml in

tramuscularly 2 U)IlCS of two wee l{$ Intelval w llh ('olllbined inactlv;Hed respiralo,)' 

vaccine. 

Group II : They were lqlec!t 'd subcul ,:meously (SIC) with fH1C dose of levailliso!c nnd COnl

bined Inactivated resp ira to ry vaccine a t tlle SalliC time ZIncl followed with 11M in

Jection of the second dose of \'<l C":c lne <lrter 2 wc r\(s . 

Group III: They wcre val"clnated 11M wUh U)(! vaccine followed by S I C injection ofO .7lllll 10 

leg body weight leva mlsole one dose a t 7 <.l ays po~t vacclnatlon a od tal(e second 

dosc of vaccinc JIM a lter 7 days also. 

Group rv : They were va ' ·cioated with combined Inac tiva ted vaccirw only and not received le

vamlsaJe with 5011 11M for 2 times. !wo weeks apart. 

6. Sampling: 

Blood samples : They wcre collected Just before adminisl r"Uon a nd at 3. 7. 10. 14 ancl 2 I 

days post treatment. (Orn with !eva mlsole on an(tcoagulanl for de termination of total dilTercl1tial 

leucocy ti c counts and lymp hocytes transformation according to Schahn et aL (1 975) and Lucy 

(1 984) res pcctlvely. 

Serum samples: They were collec ted just. iJerore VaCCillatifJl1 a nd at I. 2. 3. 4. 8. 12. 16 a nd 

20 wecJ;:s pos t vaccln8lion (WPVj for screcning ser8. using sm ~ll1d ELI SA according to J<ono 

(1 969) and Vollcr et a l. (i 97(3). respectively. 

7. Serological methods: 

I. Lynlphoeyte transforma tion test: 

a was perfonned accord ing to the method described by J iJ tlussy alld Greavees (1971). 

Lucy Il984) . S harma and Wolcleh\wct (1 996) . 
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H . Serwn neutrnll zatlon test: 

I t was car ried oul fo llowing the t(':chnlqllc o f I<ono (19Gq) against PI 3. BVD (1.nd lSI< vi

ruses. 

III. Enzyme linked immunosorbent nssay (ELISA) : Local strains o f lOR. PI-3 and BVD vi

r uses were propagated tn MDBK cell s. <lflcr complete Infection o f MOBI< cells. the whole 

cultv l"e were frozen a nd thawed 3 times. cen triruged at 3000 r .p .nJ . for 30 minul'es [Ind 

Ole supernatant flUid were collecled. These nulds were dialysed aga ins t poJydhy lene g ly 

col 6000 (PEG) and hpt o\'cr n ight at +4oC to be- cOllcel1 l rat.ed lOX and u sed for COill 1l1g 

ELISA p lates at a nonl dliuLion 1:50 in carbona te huffer p H 9 .0 accordillg to Pd cr and 

loci (1990) . 

RESULTS AND DISCUSSION 

The Imrounopotentia t ory effect of levamlsolc which is wi<ldy u sed a s anth elmin tic 

drug was studied as follows: 

1. Cell medinted immune response: 

IZcgo. l'ding th e rcsull s or ,(";11 mediated immune response ror c<"I l ves rece ived lev<l m isole ;l nd 

v<lCCi n :Hcci w i l.h (Pneumo·3). wns m easured using llle lylllrllo("ylc h bs(o{.";nCSiS ClSS[ly hy MTr 

<lnd l"('r"'ordecl In I able ( 11 and fig. (I). 

T llc resu lts oblalned sllowed 311 Increase ill Ihe lYlllPllocylc tr;) ll s fOl"m • .Itlon 101" InIlO.C!(, 1l in 

calves (Group U. In addItion. group II showed I hat. vaccilwti on ,,1 Ihe 3 rd Clrty pos t <ld lll(ni sirn lion 

or lev<l1l1iso1c with (l figure of (0.423.0.576.0.423.0. 600), rcspcdivdy for 1' 1·(1\ 111!lOgC Il <lml con · 

t inued at higher levels till 10 dn)'s post mllllil1isiration with a reading or (0.578 . O.G82. 0.85). The 

s timula tion index declined by 14th day rost administra ti on be l" g (0 .402.0.525.0.650). r es pec 

livdy on within 2 1 days till' .'diIllUbt.(OIl Index declined to (0.228. 0.379. 0 .390) p ~l s t acllll inis l.l"u

ti on or 1cvtlmlsole. 

The h ighest St!ll1u];:lUon W: J S outained ill ca lves rece ived lev;:ulll so le a l 7 days pos t vacclnallon 

(Group 111) than other groups. Sc.ve-r ~d Invcslig;\tors (Jc"\1l(lssy ;md C; rC <lI'e .~ . 197 1: Lu cy. 1977. 

1984 . Mendez el al.. 1981). Parigrahy cL <I I ( 1979): M ;:t),c: r (': ( :1 1. (1 !-186) ~ l1d 1\1'c I1 81l1!J" ilt c l HI. 

(1989) have demonslmted en.lwllceUlenl or l) lastogcncslfi or pC l"iphc l"u.l blood lymphocy tes l(l 

(PH:\ ) Hl ilogl ' ~l after first l b n?l; days or admill is \ r<\tlOl l of Icva llll s!llc in cal ves . 

Similarly. a lso AfIf}' ( 19871 "eported lha l leva 11 l/so le- potCl1lii1lCS the (:c ll Illed in tecl ilnl)lllnity 

agil i ns t Newc;l.; tlc d isease (NO) V(I'US and fl esll ct. <\1. ( 1982) 5' udicd the i 1111llUllopolc;:n t i;) ting d 

rect of levamisolc i ll the prcv, ~nUon of bo .... ine nm slills. fo('" I.<1 1 <.!(";, l h urld e"lldOlllelrili s. III the con -
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lrol group (IV) Ctl. i.lIe (vaccin..tl.1cd only). lhe stimulation of Iymphocyles increased at nrst 3 d:;JYs 

post vaccination for lIliLogell 'IS in Ogure (1) wiUl a reading of 0 .:~ 77 then decretl.sed by lh~ 101 11 

day post vaccInation with a r~ading 0.309. The stimulation response continued to be detecl Zl ble 

up even at ;\ low level to 2 1 days post v;;'\ccinaUoll. These reSll1Ls were preViously reported by 

Em(l n (1995) who mentioned l h allhere Js tl. weak cell mediated iU1mune rcspol,se wi1:h im)c.ttvnl· 

cd V8r f'ines . 

2. Hu,mornllmmune response: 

J)dmilli slraUon or levzllnls(llc in a dose menlioned before sJl4llJncantly Improved serUI11 nell

lrtl lizi l1g antibody response o f ca lves to combined Inactivated resplralory vaccine (Pneumo-31 In 

t.lle dtrrercnt groups as llleusured by SNT alld ELISA (table 2). The result s In sera of ca ttle r.c

celvcd levalllJsole at 7 d::tys pre-vacclnalion illcrensed frolll (0 .5S to 1.80 log I 0) with SNT and 

from (0.70 ' 2.25) with eLlSA agains t JBR virus. Moreover PJ-J was from (O.45 to 1. 95 Jog lO) 

w ith SNT aod from (0.90 to 2.40 log 10) with ELISA while. aga ins t BVD virus till' Oh'e Increasecl 

rrom (0.35 to 1.75) WiUl SNT and from (0.65 to 2.15 loglO) with r::USA from the 2nd week to the 

41:h weel' post vaccination. H()wever . the levamlsole noo-recelv(,{\ caWe (Group IV) SNT ancl ELI

SA tltrcs from 2-4 weel' post vacctoaUon were Increased from (0.50 to 1.751. (0 .45 lo 1.80) and 

(0.35 to 1.65) . whIle with SNT rronl (0 .75 to 2.00J. (0.90 to 2 . 10 ) and (0.60 to 1.95) w ith ELISA 

against lBR. [->1-3 (lnd 8VO viruses. rc-~pectivcly . The 11l<lXJmulil nntibody responses ror e(lch 

group I'cached on day 28 3S IIIcasw 'cd by SNl' ;:tlld ELISA tesls. 

The obta ined results reve"lcd that ca ttle rece ived levamisok yielded ;) hll ~hcr antibody titre 

more than tha l vacc in ~ttec1 with combined inncUvaled resplJ'a l(HY vacc ine atone. Alth oLl.'1,h the 

two groups received leV<lllllso1e and non-!'ccelveu o ne developed a deleclnhle SNT and P.USA all' 

tibody tllres that protect the ",lcclnaled animal \vhlle the group or cattle th::tl received lev<l.misoJe 

at 7 days post vaccinnUon gives a s lgnifknnt hlgber Ulres than Ihe other group that rece ived Ie

vall1ic,ole before vacclnal·lon and at the same time uf vaccination. 

OUI" Ondil1gs we.re sl lllilnr 10 lhat obtained by Con rei' et ~d . (l985) who reported l!tat serum 

antibody ULrcs lo brucella alXll Ius were tbe highest in stecr~ In· .. I.ed with lev<tmlsole a t t.he same 

LJJlle or Vaecll \aUOI'l ;J. l\d in sl~~rs lreated CIt 7 days post vDcc ilJa(jon and U1 CY sU~f,{ested this in · 

crease In }lOlibod.\' formation was due lo the sUlllul(1tor effects of levu ll1iso\e on Inucrophnges 

w hich reduces suppressor T .-ell fu nc tion bec:ausc bruecllu abClrtl1 ~ tends {o be an Intrace llular 

pathogen and 1)l<1croph ages nrc thought to be Illiporinnl ill l J(Jst defense In bovine I)ru('el losis. 

Thererore , enhnnced phagocyt osIs and killing of 8. aborlu s s train 19 along with enhanced helper 

T Iymphot.:y tl" func tion or reduced Sl1 t>pressor cell fundl on Zl liow fo r morc elTlcient antigen pro

n'ssLng and an enhanced respon se. 
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Similar r esults wer e obtained by 8abiul< el a l. (1 985) w ho s lu di~(I tile d fect or Ie .... "misolc o n 

the j1l\lllune response to herpes virus In steers vaccinated with 81l.enualecl in fec tious bov ine rlli · 

notraeheiUlis (IBRJ viru s. LeVi'lIuJ su le given a t Gillg /I<g body \Vc i~ht on lhe d<lY o f vaccilla tlon 

showed the grea test Immu ne response in animals. 

(\.l so , our resu lts were In agreement with that obtaitl ed by Burclaro v et aJ. (1985) who found 

that simultullcOUS injection or levi'\lH isole and il)acUva l f:d vaccine ~ga lnsl salmonella abort us 

av is. en tcritls and ty ph ill1uriulIl enhanced the forma tion of aggl u Unins TI)e seune rC 'iu Hs oi) · 

tal n ed by l\.atrinl;;a (1985) who recorded that i1l1ruunoslilllulant dlee t or Icvallli so le was demon · 

stral.ed by a trebling or 311 1lbodles by slmuitalleous adinillls lr(liion o j Icvanlisole [ln(l elos llirtla l 

vaccines in ca lves and shc('.p. 

3. Determinotion of toto.l nnd dl(ferentialle ucocytlc counts: 

from I.lb les (3). it is cl ear lll<tt loUI I leucocyUc co unls iJ1crC<ts('d ill lite ",roup (received 1 ~1' <t ltll · 

so!~) al 7 day:, pre-v~ccitKllio l1 ill creased frolll (7 .300 - 9.500 X 10 3 1 1l1H :~ and IYlllphoc,vtes per

cCllt<1gc Incrcased from (63% to 69%) i)nd nculrophils i ncrc.:lsnJ l r<)l tl (22 - 2S) willie basophils " ';' 

d~c J'casec1 from «I · 2) and 111onocytcs wJl.h ill Ihe 11 0 1'111;11 lI111 il. 

T he tola l Jeucocy llc counts increased In thc grfH.lp (II) rceei\'tx l 1c\'<1ll1lso le a( the sam e lime or 

vacclnaUon from 17. 500 - 9 .800 X 103 1ll1l1:~J whil e !ymphocy tc '~{) i ll c rea~;ec1 rrol11 (58 - 60) <mel 

ncull ophJls % in cre<t secl from (28-39) bu t cos i noph il~ % dcc rca "',ed frOIll (5-2) w ilde !); lc:oph l ls 

W ilS no t present . 

The lol ~11 1euC()cytlc COljll t \V(' ,'e increclsecl in c,Jttie received Icv"'lIi s ole <ll 7 cl<tys posl 'dre- ina

tion (Grou[.l Ill) fr0 l11 (7 400 · 10. 800 X 103 01111 3). Whllc IYllIphocyte % was increased froll l (60-

70%) and neutropll ils 0/, il)neascd Irom (33-'10) bUl eosino phil % decr(~a se(l from (5% - 2%). Thc 

total leucocytic cou n ts were in ca ttle non· rr:cl': ivetl lev«1l1lsole fG r(lup IV) increased from (6.800 . 

8 .500 X 1O ~-J 1111)13) ly mphocyte % Increased (rollt (59%· 62%) eosinophils innc<l sed als!) from (2· 

3%) a nd neutrophil!> iocreased fr0111 (32 . 38). 

Our r esu lts w ere s imilar t.o that ouUllll ed '))! S<1pers lcin cl ., 1. (1983) who (ound lhal inj CClhH1 

of Icvamlso!c in calves exper j lll (' u l<1 11y il lfedcd w ith BVD virus rt;~ lI l ljllg I II hl!J.h inCl'casc in whi le 

blood cel l counls In lrea led g l ' H) P lhan (hal in the contn,1 P,I'ou p. The d Uferell tla l leucocy lic 

count revea lecl highly Sigllifict1l1t IllcrC<\sc In (lte pCl'cr: I1(;]~e of ly lllpllocy l C:s Irom (55.5 59. ()tl/o ) 

IVhich Illay be clue 10 ihc pokIIU;\ ting effer.l o f Icv;:unbj fJle and in 'l(.!di lion In the sUnll.laUo .. or 

Ihc vacchl l.': on the iliUllU Il(; ~y ;iI'llJ. l3enJa min 09 781 s l _I ~f,!esl(!<l (!tal Ihe Ill crc 2l ~(: III leucocy ti c 

CO lm: (lcucucy lc,';is) m ily be ol "" C':rvcd a~ <) result (If i'OlTigll p r'Tl c.: 111 I C;)Cll ll ll (IS ),(' i'OLllld IYlllp!IO' 
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cy losls <lHer vaccina tion. 

Kolla r 11982) and Jayoppa and Lol{en (1982) concluded that levallli sole had a broad range of 

effects on the immune sys tem. It stimulates phagocy tosis. lysosomal enzyme release a nd Intra 

cellular I(illing and the differentiation of precursor T -cell s. It augmentli chemola;'(l s for nelltroph

lI s and 1l1011ocy les, Illigralion inhibition factor. lym phocyte mcdiflled tox lclly. 

While our results were dis;]~recct \vllh tha L obtained by J\.iJdd Wahau (1 978) who found tha t 

nematodes infested shecp which treated with lev<)'111sole showed a illglJiy s lgniOCt'l llt increase In 

to tal lelicocy tiC cou n ts frOHl 18.66 - 10.22 X 103 O1m3. at 2 1 days pos t vaccination wilh Rift Va l

ley f ever (RvrJ . He also found tha.t lymphocytosis from 155.0 - 59.0%) and decrease in l.he eosin

Orhil % from (9 .40 - 6.80% ut 2 l duys post vacclnaUon and the percenlage o f Il ,' utrophlls_ basll

phlls and Illonocy tes was non s lgoU1cantly changed after vaccin(l Uon . 

Al c;o. simIlar results were oUl.ained by Abelel Aol (199 1) wilo fount! Lhat a sIgnifican t increase 

In Lo ta l leucocyUc counts. )Ylllphocy l:osis. neutrophlliu. tnonoc}, f()sIS a nd eosinophilia . And also 

by t::1-Molb el al. (J 9 93) who studied l he effect o f 1eval11lsole adminls traUon on the hUllloru l re

spoll se of calves vaccinated wi th hue1uorrhaglc ser llcuemiu vaccine U-IS). 

In conclUSion, all c"We r eceived levamlsole y ielded a higher l-lnHbody titres more (han Cil ltle 

vacclnaLecl w ith combined In<lcUvaled re spiratory vaccine [Pn('umo-3) speclaJl y group of (", ttUe 

tilUL recei ved levamJsole a t 7 days pos t v<lccinaUon. which g (\Vf> a s igniHcullt higher Uh-es Ihan 

other t-:roups al 4th week po~· : t vacc ination anel r.onllllued lip 10 .1 1ll0nLhs pos t va CC ination in 

SNT :l ncl 8L1SA resulls rcspef' llvcly. 'fhe highest hll1l1 t1 ne respollse wus due 10 the imlllllIH',pO

fCIIU atory effed of Ieva lllJsole on the humoral Immun ll:y o f cutlk receiving !evamlsole. Flolll (he 

previous resull ~- '. it is r ecommended to inject ca ttle levarni sole <l l 7 d[lY.s posl vaccination w iLh 

combined ionctivuled respLra t'Jry vaccin.e (Pneulllo-3) to obtain a hlghel- [Inbbod)' tJt:res to maill 

\''l in animals of high level of alltlbo(\ies for a high protection In au:alllsl any expec ted oulbre.al<. 
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T~b le ' l Effect of lev<l.misol e Ir e(l lmenl on lymphocyte Ir<lnslonTIllllOIl III calves measlil ed by 

MTT I.lssay (Mean l ilre using ELISA reader). 

l ym phocyte transformation measured by MTT 

Time in days post (Group I) 

treatmenl 7 days pre-

vaccinallon 

Zero 0 .255 

3 OPT 0.423 

7 OPT 0.528 

10 OPT 0.57D 

1<1 OPT OAO? 

21 OPT 0 .228 

OP r D~ys Post T rea tmen t. 
lev· l ovalnllOle . 
Vacc : Vaccin~ (Poovmo·;!). 

(G rou~ II) 

Althe 

S(lmc lime 

0.2110 

0.567 

0, 632 

0.[,32 

0.525 

0.37 9 

(Group III) (Group IV) 

Levamlsole Calves non re· 

~. Vaccine 7 ceived levami-

days post sale & received 

v;lccin8lion vaccir1e 

0 259 0 .250 

O,GOO 0.377 

0.743 OJI" !) 

0.359 0_ 309 

0.1350 0 .265 

0 ,390 0, 256 

hit'" 2 , SII aM ELISA lil'es l~ Si'f.' ~ ~~I""I no~ "\r&$I"~ ""'h ne"'~I C>du 31 .-1 " ,jm i,~sl e f~d 1'''~I ", s·, I,' 1 d~ )' ~ OO 1oro '.'J": ",~ I ;" ,, ,\o1 Ii. C"," o.l t~ " '~ t:h"~I~~ 

' OWi •• (O<)' v";C." ( ~t l(! .... " ,>- 3) IG, C><'P II . (II I~e "~. n~ lime (G ' oo!' II) and 7 " "y r, " " ~ ' a~'J ~ IIC,·I '''~I ' I I "l r ><><1 "occ"OI ,on 10 ' 0 ,"" III) ~ ' ><:I ~ v~ "" 1-(' 1Io ad

""'~5 1 'a l"" IG IO <Jfl IV), 

QU) UIlN C'Oup(lI) Clo" p ,') Clo uol' ) 
C~ I~u .«civw 'c"a,"l ~o,," (:"'''''5 'c~civ~"le v. '"I 50''' C''' ''C5 'c«';"~<I "' v",~:;or" 

, In" 
1 O"V5 ' ~'o,e "oce,n3hOll Allhe SlII' l(! , Ime 1 O~ys lJeI"f ~ •. "Oet: i"", i<>,, I O"ys ~f",c V"C C , ,, ~ IrO" 

SilT ELISA sur COLlS,\ ,m EL ISA SI'IT E~;;;:--

'"" PI-3 '" I" " PI-1 ",0 '" P I-3 '" '" ~, "" ,SO P I·' "" '" 10' 1·3 SV[l 'OR PI·3 "'" '"" '" "'" 
P ' .... aee • • • • • • • • • • • • • • ,. • , • • • • • • • , w,v • • • • • • • • • • • • • • • • , • • • 0 • , • , w,v 055 0.45 0.35 . '" .... 0 ,65 o ~S • M ." " . '''' 0 00 "'" .M " , ' .00 ' " '00 .'" 0 ,15 (1,)5 I 70 0,00 O,GO , wPv ", , " r 25 1.60 1,2'; ". "" '" '" ," ' ''' '" '"' ' " 1.50 2,1 0 ,~ ' 00 "" ", ' " ,~ I G ~ I ~., 

< w"v ' 00 1,% 1.15 ~, 2S 2,~ O 2 I ~ ' " 2_10 I q ~ ' oo "" VO 2,25 '" ". ~ :J\) H' '" ", '" '" ' ''' "" '" • wo, '" '" , ; 0 2. IS ,~ Z 10 ". ' ''' , . ., ". ... ~5 2 W "" 2.20 '''' :.t~O ,.,. 2~ ' " '''' '"' ' ''' ...O~ ,.,., 
" wrv ", '" ". ' ,00 V5 ". 1.t'0 ", 1.10 ' .00 VO '" ". r 95 "" 2.25 ? _0 ~ 10 '" "" ". 1 05 ' .90 I , T~ 

" W!'" "" '" UQ '''' r ~5 , ;-~ ' 70 ' ''' '" "5 "." 'M "" ". I, /<} ,., 7. , ('1 I, ~ '; '" , <. 1,?5 " 5 ". '" '" WI'll lAO 1.';0 1 25 I 70 !.M I ~/l I r.o "" 1 ~J 1,75 'GO r 70 ' " , C· ~ 1 ';0 '" I ~5 '" '" 1 ~O I 1j0 1,50 1 70 r ,1 5 

Si1Id , ~ GCfUl" nCU:f ~IIII "'! I'lre '" log '0 r(: ID ~o-

EllS" i l ••. ~~ H IS.' Ii,,_ "' ~' r·t,. •• I •• ~ .. Io,~ ~I~ .. "9''''' """ .. , """"'''.''''-'''''1 ~",a"""'", .,~. ''''''.'11 '0 n'~"~" <~' •• r.I, 
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Fig. ( 1) : Effer. t of levamisole Irealmenl on lymphocyte transfOffilalion in 
calves measured by MTT assay (Mean IiIre using ELISA re ader) 
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