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ABSTRACT 

F'orlu·eigflt b4Ifulo calues 3·6 mOllths ave 01 Heh ia Sitar/cia Coveillornte were divid­

ed inlojourllfwlihy groups each oJ8 ca!ues alld a d is eo$ed gra Il}) sulferedJroIH respir­

atory sYnlpt,OIllS. Croup f W ClS left as control. Groups II and 1/f were (reated wil li (I ther­

apeutic regimen oj florfenicol (two in(ramusci/lar doses oj tile d l·ug cadI. 20 1119//(9. 

V.wi". "18 IIOI./fS upart) <.Ind double therapeutic regimell I"espcctit:ely. Group IV W (j:> d ally 

IIUccLed lui,tll 201119/ kg. B.wt of jloli e llieul Jar 5 successive cloys. T!le JiJI!, diseased 

[l I"OUp leW, cqunifv sul)clilJided inLo wUrealed sulJgroup and a Irefl led Olle wiih the tller­

apeufic rcgilllCIl oj J101:/enicol. each subgroup tu({S 8 calves. E1fecL~; oj Hte drug Olt hae-

1l1(l lolog leal pict ure WId. some liver and kidney Junctions oj all (reated grovps w ere 

~luc!iecl. J1 )~ o1Ji(lille(/ results il tcl icaled that./lorjellicol al the recofllHlelldeu. lhempeulic 

regimen hod 1(0 adverse efFects on Uuer alld kidney fUlldiO/ls oJ bl![{a l0 c(due:;. howev­

er bOlle marrow s uppression had been delee/eel ill treated calves manifested by normo· 

clJUc nornlOc/lromic a lloeillia Wid decrea..,ed (ol"a l leucocytic cOUl IL ,nain/I) vrwlIdocylo­

penia . 

INTRODUCTION 

93 

rlor fenl co\ is a novel broad-spec tru m anUblotie for the treatmenl of bovine resplmtory dlse<lse 

(BROI caused by lllulUple bacteria <l od mycoplasma (Lockwood eL 01. 1996), !Jadel'i'l l Inenlngl ­

lis and ente ri tis of ca lves (emene et at, 1997 and Sheldon, 1997). P'lo rrco lcol Is belo ngIng to 

tbe family lhat Jncludlng lh laLTIph ell!col a nd ch loramphenicol (Richart! . 199 1). These d rugs m e 

s ll1lil a r in s lrucLu re with s ubs titution or Iluorlne ;/Lo l11 In t.he s iLe of hydmxy l gl-OLIP o f chlora m ­

phen icol In C<1 se of nodell icoi. Lhey net by InhiblUon or bacterial protein synthes Is aL Ul!;: ribo­

t'mlle (Can nOll cL c:1. 199 0, Paape et n,t 1990). Sacterlal resi slo.ncc Lo bo th chlorampilenlcol 

;)nd thialllpileolcol Is due \0 the presence of chiof;1111phcnicol acetyiLnllls fer<1se (CA'l) III Ihesf': 

bacteria. Several lmx Leri<.l1 slHl.i ns {ha t <.Irc high ly lcsis (;)nt to bolh chloralllphem icol and U)lal1l· 

pll cn icol uue (0 CAT plOduetlon al"!-:! Ilighl)' senslUvc to Oor rcnieol. Abo norlel)leol \1;)S ;J. superior 
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ill vi tro baclcr i:tl :t.cLiyiL,Y cO lllpcll'ed with chlorampheni co l ond thinl11ph cnicol f8yropoulou ct n1., 

1081). Th e mhl1inistr<ltion of chloramphenicol resulted il\ aplastic ollaelli in du(' to bone mmrow 

suppression in hu m<lIlS by ft mechnnism in volving inhibit-ion or mitochond ira l prolein synthesis , th is 

suppression was related to the presence or the nitro group (Varma et at, !!J8G). Hence, s ince Augu st, 

1004. its ust" in food produ cing- (lllinHl]s wos banned in th e European union (Martel, 19D4). Florfenicol 

and Thiamphenicol don't conl~ in this nitro g('Ollp. 

The objl.'ctive of the prcslmt s tudy W rl S to Ul!lect any s ic.le erreds of llorfen iCQI 011 some blood 

p<1 l':lmeters of bu W;:I lo-calvcs as most of lhe uvn i 1;1 ble Ii lCI':).tu re was d i reeled tow~nds its phn rmcoj{inelic 

USPl'ct and efficacy. 

MATERIALS AND MRTHODS 

I- Drugs: 

fl orfenicol (N uflor)ll1) is il~ jl~ctuble solution obtained frOlll Schcrillg Plough Anilnal Health 

ttl .S.A. I. Each 20 1111 vial contains 300 mg norfen icol pe r 011. 

II- Ani/ll:.d !l : 

Forty eight burTalo c<llvcs 3·6 months old ill Hehia , Shnrki <l Goveillor:lle. were lIivided into 6 

equol grops (4 hea llhy Igps . 1-4 1 ('I lIlI lwo ill 19ps, 5 & G». The di scasctl groups were sufferin~ from 

I'c!'pil'Otory signs in the Con ll of nasft} t1i schnrge, cough, fever, cong-es teLl mucous rn embr'lIw~, 

Incri m:\tio n, broochi.,! r,tics [lnd :\bnormu! lung so und. Pueenl noll blood sfllnp lcs were ex.alliined to 

exclude infeslation with gnstrointcl'; linoJ and blood p<lrasites. Gp. (l) Will' Icn ns contro\. Gps. {2 ('l lid :1) 

wcre I.rcntc c.l with the lhp-r:lpeulic J'cgilllp-n of Oorfcnicol {lwo inlranlllscular doses of tile dr\1 .~ each of 20 

mglkg 13.Wt. 48 hOII['S apart! (lo(l double therapctltic regi1nen rc.s~ctively. Gp. (<1) was daily it1ject.eci 

with 20 Ill g/l: : B_wt. of the drug for (i :;uCc(':-;sive tl nys . Gp. (5) \'iUS kept <IS nlTectcd control. Gp. 6. was 

trc<lted wi th the thenlpc utic regimen or florlimico l. 

Sampling: 

Hep:lr' inized blood Ifol' hncnHllo logicnl studies ) find 1)1 (10(1 tn s('pnl':lte SC l'um (for bioc hr ntic<l l 

s Lud ies ) were colleclP.d rl OIll r;')ch calr 011 lhe 7th nnll 1 )t Il tia},s post dllig atim inis h·n tiO)l. 

ll uellwtu\ot-;i c al s (udil's: 

The eryLhmcytic Clllillt (RBC·I, Il ne mogloiJill (1Ill) <tnt! hncm nlo('l'il Vnlllc I\'CV) Wf'n' es tililill('d 

beside the m e/Ill CI) I'j)lI·,w l:lr VOIIJl!1l' fT'd CV), JllCOlIl corpllscub r hacmc>!~ I(lhi ll I MCI-I I ,!lid HlC:lJl 

cor p lisculHI' 1)[lcIIlO{-:loh in COllcent raLlOn fl"IC IIC) \\'cr~ cnlclibLed. f\ IOI'(,ovcl lot;ll {T) ,C l and (\i ncn:'llLi:11 

l(>lIcoc.\'l ic COtUIt were d CI I'rt ll i li ed :1\'1201'(1 i 11).: to -Be 11 :11 III e L a 1. (1 !J7f)) . 
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mochc mical Stuuies: 

Se rulll s;lJ\\p les were an a lysed for estim a tion of a spnrlnle Ol11ill otrUllsfemse (AST), n)anine 

nminotransferflse (/\LT) according l.o Reitmlln nnd franltel (957), :"Ilknlinc phosplwtose (ALP) after 

l<ind anci ICing (1954), lolal protein s (OoumOl$, 1975) and albumin (Ooumus et aI., 1971). - Serum 

globulin s were calcu\;:)t("u by substraction of albumin from serum tot ::d proteins. SerUlIl urea (Tubocco, 

1 D79) nnd creatinine (Husdan and Ropoport, 1968) were also determincd. 

Sloli s t ical nnolysis wus carried out us in g Student "t" test fl cconling to Snedecor r\l1d Cochran 

(10G7). 

RESULTS AND DISCUSSION 

I\. s ignilicOllt tlec rease \Vas encountered in t.he RBSc (p < 0.000, I-lb (P < 0 .05), pe V (p < 0.05), 

TLC IP < 0.00l), ne~ltrophi ls (P < 0.0011, and eosinophils <P < 0.00 0 , of healLhy calve~ (Cps. 2,3 and ,1) 

on the 7lli dny P(ls t adminis l.mtion of the drug (TobI e 1). S inliJ n r results were foulld on the IIJ!ll day 

pos t trefl t-menl, h oweve/ n sli ght improvement in the mean valu es of all measured p:1rf1meters towards 

th e normal level s werc observed C['able 2). 

I\. s ignilic.'lIl t incre Olse was found in serum I\.ST, ALT 0' < 0.0ll. ALP (P < 0.00 amI DU N 

(P < 0.05) in wI ves Qrgp. (4). On the 7lli doy pos t drug mlminisLraliOIl (Tnbl e II). 

The rcsp i r~l l.ory nOcclioli \VIIS :1ssodated wit h a significant dec rense (P < 0.001) in RDes, Hb :lIld 

I'CV wilh n s i/;n iCi(;: lIll )llcrCnS p. (p < 0.00l), in TLC, neutrophils nntl Illonocyles heside a s ignificnnt 

d(~cre it:-; e (f' < O'[lS) in IYlllpliocyLk count. (Tabl e ;n A ~igllilicnnl in crC:l:>t' in ~crLlIll AST, N,T, ALr 0' < 

0.05), f.;lobulil1 (f.' < O.OOll, ami DUN (P < 0.01) with 0 signi fiert nl (\cc rC[lsc (P < 0.001) ill nlbUlllin in 

calves $ how in!~ respirntoo' s igns were recorded f 'f~, blc I). 

Th e :lcllnini s trnti on or Oorf'elli cullo burr:'110,c~llves produced a norm ocy tic normochromic nnc:ef)lia 

mnnifest.cd by n ~ igninco.nt decrenSI:: of RB Cs count, lib nnd p eV. This e(feeL !)lay be :l1t.r ibuted to 

depress ion or mitochondri al synthes is of proteill in oone m :.HTOW. Inhibition of mi tochondrinl protein 

s.mtheis uitiUlalrly di~ rupts llIitocilomJrin( fund ion. cc llula r fundiO!l nod cellular pro liferati on (Yunis, 

H.l88 ). Thc obtaincd resul ts show thnt lhc decrea se ill the TLC wos ;'I ssoci nled with grruwl ocytopeniCl, 

which cou ld Lc due to (l reversibl e bone marrow suppression elici ted by nodeni eol with a 

dose·d ependent inhihi t ion , HS the mea sured pnruill cters pos t-treatmen t were improved towa rd the 

1l() llllflll cvC-!! in cOll1parison with lhoRe pnrnmeter !;<. at 7th day lIftcr injection or the I(ls t lilenlpeulic close. 

The erfect. of florrcni co l, ill lhi s study, on bone Ill(lrrow IVns s illliln r to it:-> [I\lalogue Ihi.1lllphenicol. 

Yuni s , (I!.IG!J) report(,d lhnt lhiallll)hl'll icul produced , n>.\'crs iblc billie 1 )l~rro\V SUPI»)"('ssioll by 

Vfll . II, Nil. J. 2000 
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conce ntr<tlion depell{kllL in hibition of mitochondri,1i protein synth es is. MOIt'over, the present l'e!';ul lS 

,1re in '\I~l'eC' lI1ent. with l1i chanl, (1!HJ4 ) who lllcntion C'u th:1t norfeni col may C(\use SO!lIe rcvcrsible bone 

lII a rrow !'uppres!" if)!l in lh(' Ill,velaid se ries. 

At the "1";11} tillie, thjs study s howed thnl florfenicol nt tlu:n ajJeutic or <.Io\.hle thcrnpeut ic 

regim e)! !' lwd nu nuvers", efTeets on li ve r find kidn ey fundions, These rintlings coitlcidc with sev(> t'al 

sLudi ci'; th:~ L referred to s,1I'ely of the urltg in addition to its efTecLiveness ill lhe LrenLment of respirntory 

d isc:lscs i ll caWe (AJJnNano e t a l ., 1998; Hoar et ;'11., 1008 a nd Vanlla cL aI., HJtlB). Treatlll ent of 

hurr .. lo calves su ffe ring frl>lIl lllld i l rel1~n t iMed respil'atoy symptoms \Vitlt two doses of Oorfenicol each of 

20 mg/hg. B.IVL ,18 hours <l part resu lleu in an improvement of li ver :1])(1 I(idney functions when 

cOn)wm~d with th e untrented diseased an imals. Thi s eITeet could ue ouc lo lbe em ciclLcy of the drug in 

the tl'cn tmcnt of the bOl/ ill e res piratory disease, us it was assQ( ta lco wiLh .. iller,ltirlilS of lhe li ver ;'IIHI 

kiflncy rutlctiollS. III lite present work, diseased a ni mals s howeo Clc\' ... tioll of "'~ ru Ul AST, ALT, ALP, 

globulin nml uren coupled with a <1ccfI':lse of serum alhumin leve l. 1-I /)\,,'cv('.1" the tota l f,ennll proteins 

were lion s ign ific<l ntly oltered due to the increase or serulll globuli n ill res ponse to respiratory inrecti oll. 

The sign ificant dccrense of serum ., Ibllrni n cou ld be flt triuuL('(1 La th e destructive efred of baclor-iil nnJ 

bacterial loxins on the liver cells; UIUS impaires the synthesis of serulll nlblllll in (Mottelib, 1072). In 

addition, in di seased fl nj)lwls n s ignHic<lot increase in the tolol leucocyt ic coun t (TLC) coupled with a 

rel;:ltiv'" incrc<l se ill the matu re neutrophils I'l.nd :'l relative dec1'ease in lymphocytes were de tcted 

inoico' :ng th e presellN' or inlbmlll fltion Hnd SUppl!rati on causell by the b'l ct p .. ial infection (Ur'yson 

ct n l., IS70 a ud Coles. l !l80). Tn·a tmen t of di seo!'f'd calves wilh the therapeutic d("\~cs of norfcni col 

;lggJ"cvi nted the allcrnt ion in the haellla tologic pictlJre duc to the s tress effC'. , elici ted by the di seuse nlld 

nl f;O the suppress iv c effect uf Lhe drug on bone nl flr row. 

Onscd on these rc:;u1Ls , it cou ld be conclll(led thnt norrenit'ol 8l th e l' p.cO Il1nH'ndeu th cJ'npcu ti(: 

Icg:i lllCIl hml no (ldverse effects Oil thc Il\'e l" :11)<.1 kil illey ftlnctions of uuff<J lo cn illes, hOW( 've r t·cversil.t le 

bOlle IIIfl\'l"OW suppress ion, mnn ires tcd hy normocytic normoc hromic ,maemi;l ;J IIU i('ucocytopcni .. d ue to 

g(";'IlHt locy topenio. W<l S ev ide nl. 

./. V('/ . M ('II. a t'.<:. Vol, II, 1\'(1. I. 2UOU 
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TobIe 1: Effect of iolramuscular iniectioo 01 lIorfenlcol ;:at therapeutic regimen (lwO doses 01 20mglkg.O.wt, 46 hrs. 

apart), double therl)peullc legimeo and 20mglkg .B.wl. [or live successive days on hocmalologlcal plclure o[ 

healthy bullolo calves on Ihe 71h day post treatment (0 ., 8) (Mean ± S E). 

~ 
RBCs Hb pcv MeV MeH MCHC TLe 11l1l olulo dUlerCnllulleucoeylfc count IOl/ul 

Group 106/ul gm/dl mVdl 11 pgfcell gmfdl 10J/ul N L E B M 

, 10.44 12,56 43.89 4l .69 12,05 26.66 ' .66 3.12 4.94 0.05 0.26 

(Control unlr8<"1t ed) , , , , , , , , , , 0 , 
0,35 0,16 2.43 2.17 0.97 0.63 0,26 0.2 0.45 0.03 0.02 

2 7.97 11.10 3660 45.92 13.94 30.40 7.02 20 4.92 0.06 O. t-1 

(Tre<llcd wllh Ihe.apeu· , , , , ± , ± ± ± , 0 , 
lie dose) 0.10'" 0.62' 1.9t· 1.93 0.03 0.01 0.12'" O. tO'·· 0.36 0.008'" 0.0 19'" 

3 0,60 9.92 3 1.04 45.65 14.56 30.'10 5.15 1.00 3 .90 0.04 010 

fT,caleu wiPI doulJle .< , , , • ± , ± ± ± 0 , 
Ihcl,jpeul ic oo\;e) 0.17'" 0.16'" 1.03'" 1.25 0.9<3 1.52 0.10'" 0.10'" 0.30 0.003'" 0 .016'" --- -, C.25 !lA,1 29.02 46.40 15.00 32.<10 5.10 0.92 " .00 0,16 

(TIE';,'ed with 2Om!Jlk9. , , , , • , , , ± 0 0 ± 

B.WI. 101 5 succcssl~o 0,10'" 01 9'" I .G9'" 1.64 , .. '.03 0.30'" 008'" 0 .37 0 .0 10 '" 

""" 
, Sl!)oiliCan\ al P<O.O$ , .• S;g.-.;ficalll a l P<O.OO I 

N : Nulrophils L : Ly!l1phocypes E. eoslnopllils B . !3a :oopll~s. M : Monocytes. 

Table 2; EUeci c l inllsmUSCIII<3r Injection of flotfcnicol <It therapeutic rcglmell (IWO dos<?!> 01 20mgll<g,B.wl, .\0 hrs, 

<lparl), double lheropeutic regimen and 2Omglkg.B.w( 101 live successive (lays on hoeillalological piclurc of 

healthy hullal0 c;llves o n the 1·lIh day pOSllrealmel'll (n = 8) (Mcnn :I: SE). 

~ 
ROCs Hb pev MeV MCHJMCHC TLe AI.I:(>luto dilfl" .. mU~t leucocyllc COlIn! IOl/ul 

Group 101i/ui gm/dl mlldl " pglceli gmldl 103/ul IJ L E B M 

, 1060 13.09 015 . 12 01 1.81 12.18 2!UO 091 3.21 ' \ 01 0.1$ 0.43 

(Control uli i/ealed) ± , , ± , , , , ± , 0 ± 
0.29 0.2Q 2. !8 1.59 0.79 0.69 0.16 0 .13 025 0 .01 0.Q3 

2 8.26 11 .06 37. 10 44.8 1 13.36 31.27 7.dl 2.22 ".56 0.10 0.52 

ITrealetJ wl!h lheI3n-eu, , ± ± • , ± , ± ± ± 0 ± 
lie doseL 0.15'" 0.12'" 2.00' , .2<) 0.49 .. 46 0.16'" O. IC·" 0.29 0.006'" 0.08 

3 7. " 10.09 31 6 1 44.46 14.19 31.0G 5,OG 1.'17 '" 0.11 0. 17 

(l1 ~,'tetJ with double ± , ± , ± ± ± • ± ± 0 , 
thelppeulic OOoe) 0. 11\ ' " O,OS'" 1.65'" 2.02 0.64 ,,. 0.2 1'" 0.09'" 0.20 0.01' O.OZ' " , 6.9 1 10.01 3002 n .44 11\ .3 9 33,27 5.62 1,20 4, HI 0,11 0.02 O,I G 

(Treal C!d w;'1120Illgikg, , ± , • ± ± • ± ± , ± , 
0, WI. for 5 sucGCssive 0 26'" 0. 10' " 2.72' " 2.98 0.9 2.-13 024 '" 0.10'" 0.21 0.000' 0.001 0.01'" 

oilY$ 

• Sign!licanl {II P <OOS ... Significant a1 P<O 00 1 

N' t~ e l10rlds L' lynlphocypes E, FOStnophils B : easoojJhirs. M : Monocyles. 
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T obie 3: Ellecl 01 intramuscular injection olllorleniCol ot therapeutic regimen (two doses 01 20ntglkg. l3.wt, 40 hrs. 

apart), on haem(llologicol picture o f heallhy bullalo calves su ife l ing from rc!snho1ory sy,np ioms on tho 7th !.loy 

posttreatment (n = 6) (Mcan±SE). 

~ 
RBCs Hb PCV MCV MCHuiMCl-f C TLe AL>~o h.rIO IJIHotonl!ollovcoeytle eount I03/u1 

Group 106/ul gm/dl mUd! " pg/cell gm/dl 103/ul I< L E e M 

1 10.60 13.09 45.12 41.81 12.16 29.10 tUll 3.2 1 ~.61 O.I~ OA3 

(Coniroloohealed ± ± , , ± ± ± , ± ± 0 .t 

""Hlw 001"" 0.29 0.20 2.18 1.59 0.7\) 0.09 O. I G 0.13 0.25 0.01 0.03 

5 6.02 10.61 35.06 43.72 13.21 30.25 12.18 7.6<1 3.00 0.20 0.73 

(A(lected untreated , .t .t .t .t ± .t .t .t .t 0 ± 

c!,!lvesl 0.51'" 0. 1'" 1.39'" 1.04 0.10 0.80 0.25'" 0.29'" O.I!) ' 0.02' O.OGg'" 

6 5.90 8.00 25.24 42.78 13.56 3L70 7.6·1 <1.20 3.13 0.00 0.35 

(Alected treated ± .t ± ± .t ± .t ± ± .t 0 ± 
calves) 0.46'" O.IS'" 1.91'" 2.00 0.26 1.08 0.16'" 0.111'" 0.49" 0.01'" 0.02' 

, Signilicani al P<0.05 ". Signiflcenl al P<O.OOI 

N : Nelrophlts l: Lyrnphocypes E. eoslnophWs B : Basoophll9. ~ . ~onocylcs. 

Table 4: Ellect of In lramuscular injecllon 01 lIorlenlcoi at tilerapeulic regimen ( iwo doses 01 20mg1kg.8.wl. 46 hrs. 

op<trt), double therapeutic regimen [lnd 2Omglkg.B.wt lor live successive days on some li\'er and kidney lunc· 

tions 01 healthy buffalo calves on lhe 71h day post Ircatmenl (n == 8) (Menn ± S El . 

~ 
AST I ALT ALP Tot,,1 ploturll l MII-II",rn I c roll""" Un:!" I Creotlnl" c 

Group UIL UIL 
!Im/dl mg/dl 

, 16.9') 56.tiS 28.66 7.15 4.12 3.02 27.-13 1.37 

leontrol untreal tXI) .t , ± ± ± ± ± ± 
1.60 2.54 1.73 0.23 0.19 0. 1<1 '-'A 0.12 

2 11.01 61.83 32.13 7.50 <1 .23 3.32 3 1.24 1.35 

(Treated with tllefapeu· ± ± , ± ± ± ± ± 
Ilc dose) 0.96 2,48 1.07 0.28 0.17 0 .2<1 3.60 0. 14 

3 18.65 6>03 28.25 7.40 ,1.03 3.32 35.26 1.39 

ITreated wllh oJoW19 .t • ± ± ± ± ± .t 

Ihcmpevlic cIo$c) 1.0!1 3.17 1.78 0.36 0.19 0.3<) 2.92 0.12 

4 27.61 79.17 36.58 6.29 3.19 3.10 40.0 1 U36 

ITfeNid wilh 20Illg:l-g. ± ± ± ± ± ± ± ± 
o WI. lor 5 $ut~$i\'(! 1.20'" 3.66'" 1.96" 0.20 0.10 0.20 3.69' 0.18 

IIOYS 

, Stgnilic.lnl al P<0.05 ., SlguIRCaol al P<O.O 1 ,., Sigl1ir1c;)nl <It P<O.OO 1 
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T;)blc 5: E!I~c l 01 inlramuscul<lr injection 01 llorienicol at therapeutic regimen (two doses 01 20mglkg.B.wl. 40 hrs. 

ap;:Jrl). on some liver soc! kidney functions 01 bu!lato co lves sullering from respiratory symploms on the 71h doy 

postlreatment (n '" 8) (Mean t SE). 

~ 
AST I ALT ALP Tali)! prorel tl Aiburrrin I Globulin Ure~ I CrOQllnlnc 

Group UIL ViL gm/dl mgldl 

, W.D9 5Ci .83 286G "5 '" 3.02 27 .• 13 '37 

(Coollor vnlrealed , , , , ± ± ± ± 

II,,~IIII\( 'E.lI~T&- 1. 00 2.54 1.13 0.23 0.19 0. 14 ,. 0.12 , 21.0rl GO.85 3565 7.70 3.'11 4. 29 30 .16 '" 
(IIUI1(16· ' unlreatmJ , , ± ± , ~ , , 

calves) 1.3" 3.10· 1.03· 0.30 O.W·· 0.16·" 2.31" 0. 12 

0 20.5G 13250 3::1. 24 7.46 4.00 3. 30 32.9" 1.55 

(AII1C1CU Ifealcd , ± ± , , , , , 
colvos) l.I~ :3.31 1.95 0.2() 0.09 0. 19 2.62 0.10 

• Stgnificant at P<O.05 • • Sigllillcani al P<O.OI ••• Siguilicanl al Pd).O(H 

J. Vet . Med. Res. Vol. II. No. I, 2000 
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