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ABSTRACT 

Inlerac1wns between each qfthe ionophDres semduramldn ti\vtax), saltnomycin (Sa­

cox) willt each of dproJroxacill, cryhtromycfn and sulphodbnethoxtn.·trtmethoprim wet!! 

investigated. The IonDphore uflder inVestigation was fed)Or 28 days '0 48·hoors baby 

chicks prior to 7 days mediccttkm wilh each of the prevWu.s!y cited. antimicrobial and/or 

tonojJltores at roc:xlmmended leoeLs. Groups oj b4n1s contalned negative non,medicated 

rontrols. lonophcxe alone. antlmlcn>bia1 aWtre and lonop1wro plll.$ other aniimicroblat. 

mrrerent diagnostic criteria were used. Cllnkul and J.oxU: signs lvere deteclei In 

groups fed semauromlctn and medtooted With dprojlamdn and bl groups fed saU""m­

yei'll and troo.red wWt e~tltromyctn. However. spasmodic dante spasms and lncoofdt· 

nation disappeared few hours post appearance. Water ronswnption was significantly 

dropp(xl in groups Jed semdummicill or saliHomycill and supplied wUIt suf{ottmnides 

and in groups j<..od salinomydn and supplk"Ct with erythromycin. Reductions in body 

~hl were slgnUk:antly seen in groups jed sullnomyctn and supplied with sulpllona­

rnidt!s. Relattve organ weight oj spken and bursa oj FabtidDus wa.<; not altered by ally 

tr~ailnent whlle the ~tve liver weight was slgnYfcanJ:1y reduced in groups Jed sent­

dwumfcfn and supplied wUh erythromycIn. DtochemiCally. the aspartate tran:samfnase 

(ASn ierel \lXlS signWconUy incTl,"£1Sed lit all medicated groups than: in flOIl"medicatoo 

negative controls. The wi< add 1008 sJgrtlftc<mUy Increased in tlte gronps fed sullnomy­

ein and medlcated wUh erythromydn Of sufphOttanUdes and In groups Jed semdummi­

CUI and Hle(Ucwed wUh sulphonamides. Creatfnine phosphokinase {ePK] terel tvas slg­

nf/lcantly ffrcreased in groups jed semdummfdn or salinomyctn and in those medicated 

wit/l eryil./omy<:lIt or sulphooumides and sf.gnUlCWtlhJ decreased In groupjed se,ndu~ 

romidn alld trroled wUh sulphoflrunides. 
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From lite data, we recommended thot AST, CPK and uri.c ac{d sJwilld be added to 

ollter .ro:nmon tests as diuglla."tic cr(teriajor drug interaction, 

INTRODUCTION 

120 

Coccidia is a protozoal parasite that represents a real and permanent menace (threat) to mod­

em Intensive pmlltry production, Increasing mortaUty, reduction 1t1 body-weight. poor feed eon­

version rate m.d increasing medication costs are the nonnal sequelae of IntesHnal epithel1al de­

structIon during coccidiosis, 

lonophores arc a poJyether antl.cocddlal compounds (hat may cause loxiCUy due (0 Ihelr nar­

row range or safety and uneven dlstrlbutlon In reed Of its IncompatlbUUy with other drugs (Dowl­

Ing. 1992), Undesirable tntcracUnn Include IncoordlnaUoll. ataxia, leg weakness. diarrhea. re­

duee water consumption. myocardial enlargement. ascitls, hydroperlcardlum and decreased feed 

!ntakc and growth rate {Perelman ct aL. 1986: Reece, 1988. and Dowling, 1992)" SaUnomycin Inw 

compatibility with erythromycIn, sulfachlorpyrazlne, sulfaquinoxaline, chloramphenicol and tia­

muUn were reported by Mazlum et al., 1985. 

'!be purpose of the prcsent work 15 to study the compaUbUity of semduramycln and saUnotny­

dn with ciprolloxacin. erythromycin and sulphadJmethQxin-trimeUlOprim, 

MATERIALS AND METHODS 

Cbiek~8! housing and dJets : 

One-day old Hy-Une males were obtained and random.ly distributed In wire pens wtth continu­

ous lighting. Feed and water were avaHable ad"lIbltum, Non~mcdlcated (,,'ommercial basal diet 

contaIned raw protein not less than 21%, cnJde fat not less than 2,9% and crude ftbcr not more 

than 4% a~ labeled by the producer L 

8loehcmieal atudle .. : 

mood samples were nlllec!..cd when chickens rcaches 35 days of age. Sera were separulcd and 

stored frozen unUI their biochemical activittes were dctemllned, Semm aspartate transaminase 

fAST). creatinine phosphokinase (CPK) and uric aeld were dctennl.ned a('..oordlng to the dcscrlbeo 

methods or king (1965), Henery. J. U9741 and Fossattl and Prcnc1pe {19801. respectively. 

Statistical analysis: 

Data were grouped and expresS<..'d as means ± S.D. Group means for body welght, relative or­

gan weight. water consumption and serum biochemical measurements were sUbJeclt-'t1 to analy~ 

J. Vet. Jd'ed. Res. Vol III. No.2. 2001 



K. I. Mahmoud et al. •• 

121 

sis of variance fSnedeCQf and Cochran. 1967) using the general linear models procedure and a 

software pat'J<age (SAS.1987). Sigrullcant dlfiercnces (dctennlned by analysis of variance for 

treatment groups) were oompared using Duncan R multiple range procedure (Duncan. 1955). All 

statements of significance were ba&.-d on the 0.05 level of probabUlty. , 
E&pc:rlmental design: 

Compatibility of semdummictn (Avlax. Pfizer Kgypt) and saUnomyctn (SacoJC. Boechst) with 

clprofioxaC'ln. erythromycin and sulphadlmethox1l1~tr(mcthoprim was evaluated using Hay-line 

males as lest anImals. The ionophores under invesUgatIon were fed for 28 days to the 48-hours 

baby chicks prIor to 7 days medication with each of the previously cUed antimicrobial and/or 

Jonophorcs were gtven at recommended levels (25 ppm Semduramjdn and 60 ppm SaJlnomycln). 

Each h'Catment {groups} contained 3 rql.ilcatcs o( 5 bIrds/replicate, Groups o( bIrds contaJnoo 

negaUve nun-medicated controls, lonophores alone, anUmlt-mblal alone and lonophorcs plus 

other drugs. 

RESULTS & DISCUSSION 

ClinIcally. tOXiCity was obsented In groups fed scmduramiejn and medicated with dproOoxa­

dn and In groups fed saUnomyctn and treated with erythromycin. ToXic: signs appeared In some 

groups In the 2nd day post antJblot1c~medlcaUon whJlc In the others It appeared in the 3 rd or 

4th day. Toxicity appears as spa~'1Ilodlc clonic spasms and {nCQ()rofnatlon that disappeared few 

hours post appearance. 

Wa1er ('onsumptlon (Table 2) of birds ted ration supplemented with either semtluramlcln or 

sallnomycln without any antiblotlc medication and in those medicated with (~lpronoxacJn or 

eryUtromycin and receiving non-lonophore-treated mUon dkJ not dlfTcr slgnUlcantly from nega­

tlv'C non-treated control bIrds. Blms medicated wlUl sulphArlmcthoprlm for 7 days following 

non-Jon"Phore~treatcd mUon or scmduramlcln·treated raUons showed significant reduction In 

water consumption 1n days 1.3.4.5.6 and 7 post-medlcation~ while the drop In those rcL'CIVlng 

sal1nomy('ln~tt-eated raUon \\'as slgnllkunlly (.'Vitient from day 1 to 7 of sulphonamide medt('.a~ 

Uon. Groups fed sallnomycln treated raUon showed significant reduction In water oonsumpUoJl 

on day 6 and 7 and on day 5,6 and 7 postmedlcatJon with clproflxacln and erythromydn. respee­

tlvely. 

Weekly body weight o( chickens fed sclnduramlcin or sal.lnomycln (rom day 2 up to day 35 o( 

age did Jlot show any sJgt1Ukant dUferences from the non·medtcated negative controls. Signlfi· 

cant reducUon in body weight were only seen In groups (ed sallnomycln and medicated with 

5ulphonamldcs for 7 days (Table IJ. 
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Hclatiw OfJ.!no wci~hr ITablc 1) uf spleen and blirsa of I<'abrtcloHS was not ath.:red by <lflY trcat~ 

ment while rdallve UV('C weight Wil;; Si~lItlit'-anUy tt-'{Iuc.;-ed'n groups J~,(] sailnonll(;'II"lreated ra· 

lion and 1H)l1 medicated via water and In &.lllnomyein,cl'ythromyclrt group. 

BIOt:henllcally. the aspartate iransamjnasc (AS'I1 level was significantly inC'rcn!iCd In all 

groups fed saUnomyt'in or scmdul"llI11k'in treated mllon alone 01' jn those mcdkutt,"(1 with Cl'yth. 

romydn. dprolloxacln or sulphnllamldcs (Table 3). GrollPS fed scmduramlt;in-trcated ration and 

medicated wah ci)'lhromycln rcpn~scnts Ihe l1l<?st severe AST lut:rcase. Uric acid was slgnillcani­

ty luet"cased in the grOUPl:> mcdkatctl willi clpronoxaein or sulphonamide!. III groups led sali­

oumycln and H1 .... dlcatcd with erythromycin. clproJloxacln or slIlphooaml.dcs and in I!!'OtlpS (cd 

~mduralllyl'lll aud medicated with sulphollamldes. CrcaUntnc phosphokllla~c (CPK) h.·vel WtlS 

signillt'anll,v increased in groups fro scl1ldunmlidn Of saUnomyein and In those medicated wuh 

erythromycin or suJphonamidcs and signHkantly dcC'reased In group fed scmduram1cin and 

treated will) solphonamldcs. 

Chicken toxieity due to interaction of untieoc{:idial ionophores with other antimicrobial are of 

great praclkal interest. 'nlC mulerialt; Ic~tt-d in the prc1\\cnt study were t.he tonophores sallnomy~ 

t'ln ami l";t'llIll!u.Ullil'ln aHd tile all!llllil:robial dprolhJxH('ln. crylhromy('!n, and ~ulpnadimcLhox· 

Ille~ trl llu:lllOprl \ n. 

The kuown incompaUbllUy of S<tlinomyehl anti erythromycin (Maz.lum et at. 1985) was dCIll­

onstrated ill tllis trial. It was tnanllesled by appearance of temporary spasms and incordinaHoll, 

l"educliun in water (;onsurnpUon. «ccl'(..'ase relative liver weight and an JOcn~asc in sel'um AST 

<.Iod Ul'k Held levels. SaJinOn1ycln !nf'on1paubIHty with sulpha«imcthoxaznlt:-lrimethoprim wos 

manUestctl os sIgnificant reduction In body weight, f;CVere drop in daily water consumption and 

Increased serum urIc aeld and CPI( levels. S1mHar IncompatlbUHy of saHnomycjn Hud suliaehlor­

pyrazine and sulfaquinoxalIne were reported by La(;zuy (1988) and Laczay ct aL 1989a,b. Cipro­

l1oxacin. a new qulnoioncs, seems to have flO dcletcrloms cIreels on chicken health and perfor­

munC'c If .t.!lv(,,1l 10 chicken led !'><lliuomycln medicated mUon, cx(:ept rcducllnn in dally water 

consumption on day 6 aud 7 post· l"ipmlloxin medication, 

Athollgh iransient and very lasl rccov(!recl clinical signs of tox{cHy (Spasms and mcordlnuUon) 

appeared tl1-.t!fOUPS lCd semduramlcln treated ration and mcdkalcd with dprollox<lein, non of 

the hcath or biochemical measurcmclIls wcre badly ulIccted. 

lucompntabilily of semdurdmydn wllh crythromycln eQuid not be detected cxcept by serum 

AST ckVa1ion and with sulphomunlcles by elevation of AST. uric add and CPK ~erum levels 

and dally reductIon In water consumption. 
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Table (1) : Effects of ionophores interaction with anlimicrobial on body weighls and relative organ 

weighls of male Hy·line chickens, 

BODY RELATIVE ORGAN WEIGHTS1 

TREATMENTS WEIGHTS Burn of 
(day 35) Fabrlcious 

Spleen Liver 

Negative controls 199 ± 6.Scde 0,54",00480 0.14",0.03° 4.33 ± O.OSbcd 
Clprofloxacin 217 ±4.4ab 0.64 ,,0,04" 0.16 ± 0.0200 4,56" 0, 17-
Ery1hromycin 221 ± 6.3& 0.55 ± (t04ob 0,16 ± O,Olah 5.11 ±O.14a 
SuiphadlmelhOl<&ol-tOmethoprim 192 ± 6.1 001 0,53 ± omah 0,19 ± 0,02" 4.70 ± O.27abc 
5alinomydn 200 ± 5,:Jbcde 0.57 ± 0.()3"0 Q,15±O,01b 3.63 ± O.16ef 

Salinomycin,·Clprofloxacin 184 ± 7.aef 0.50 ± Q,02i' 0.14 ± O.01b 4.47 ± 0.23 bed 
Salinomycin -erythromycin 167 ± 4.9dor 0,59 ± O.04ab 0,16±0,01ah 3.01 ± 0.121 

SaUnomycin- 51.. )honamldes 162 ± 5,21 0.50±0,02b 0,16±0.01"" 4.G2 ± O. 17abc 

Semduramydn 204 ± 4.9abcd 0,55 ± 0.0500 0.16 ± O.01 ab 4.08 ± O.3cde 
Semduramycin~jprofloxacin 213±4.7abc 0,54 ± 0,05ab 0,14 ± O,Olb 4.50 ± O.27abcd 

Semduramycin.erythromycin 201 ± 7.4bcde 0,57 ± 0.308b 0,14", om b 4.90 ± 0.22ab 

Semduramycin-sulphonamides 196 ± 8.8cdel 0,50 ±O,03b 0.16 ± O. wab 3.95 ± O.17de 

, 
1 Values ate lhe mean.t. S.D. mean 01 3 groups 01 5 male- Hay..hne chICkens per group sampled al351h day 01 age. 
a.. b, c,d. e, f Values In 8 ooiumn wilt. dlRerenl superscripls diNe. signlficaotly (P < 0.05). 

, , , 

Table (2) : Effect of ionophores interaction with antimicrobial on daity wato. consumption of male HY-tlne 

chickens. 

TREATMENTS DAILY WATER CONSUMP'TlON (mllblrd)1 

Day 1 Day 2 Day 3 Day 4 DayS DayS Day 7 

Non medicated Controls 4S±1.1 8 56±1.2a 60±1.O8 61±3.68 67.±3.3H 97±1.48 99±1.O8 
Clproflox6Cln. 54 ±0.73 57±3.18 58±3.18 6O±53a 70±1.1 8 67±7.6ab 84±5,Sab 

Erythromycin. 49 ± 2.88 5B±2.ga 60±1.1a 66±l,la 68±1.2a 92±6.2sb 86±14ab 
SulphdimethoX8zo1e-lrimethoprim. 51 ± 3.5b 52±3.Sa 51±5.2b 34±6,lb 37±2,lb 51±4.8cd 37±2.7c 
Salinomycin. 56±1.18 S6±2.0a 61±2a 64±O.9t'i 69±O,9" 92±Oab 99±0.7a 

Salinomycin-ciprofloxacin 52 ±2.9a 49±2.7a 59±1.3a 60±2,6a 61l± 1.78 Bl±5.4b OO±9.2b 

SaJinomycin·erylhromycin 51 ± 2.3a 54±2.7a 61±2.1a 56±5.2ab 37±5.0b 56±8.1c 48±7.4c 
Salinomycin-Sulphalrimelhoprim 32 ± 1.Sb 34±2.0b 29±O.7c 23±O,7c 29±1.2c 38±2.4d 35±0.7" 
Semduramycin 53±2.1 a S7±1.7a S9±1.Sa 65±1.O8 70;1:1.08 99±1,311 83.t.6•6ab 

Semduramycin~ciprofloxacin. 54 ±O.go 58±1.oa S8±2.38 64±O,ga 71±Q,S" 100±O.Oa 9a±O.Oa 
Semduramycin-erytl1romycln. 55±1.1a 56±2.3a 60±1.93 63;t1.1 a 7Q±1.28 92±4,oat> 85±5.gab 

Semduramycln-su!phatrimethoprlm 31 ±5,Sb 47±s.sab 50±5.ab 35±4,oh 34±5,Qbc 45-;3,]0" 39±3.7" 

1 Values are the mean ± S.D. moon 013 groups of 5 male ~!ine chickens per group sampled al day1~7 post antl>i­
otic medication. 

a,b,C,d Values in a COlUmn wi", dilletenl superscttpts differ significantly (P <: 0.05). 
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Table (3) ; Effect 0' ionophores interaction with antimicrobial on serum biochemical activities 01 male Hy­

line chickens. 

I SERUM BIOCHEMICAL CHANGES' 
TREATMENTS 

AST(UIL) Uric acid (mgldL) CPK (UIL) 

Negative controls 298,6 ± 10,3" 5.16±3,lc 6.9± 0,3'"' 
Ctprolloxacin 370,3 ± 8,Sb 7,90 ± 1,0" 6.8 ± 0,6001 

Eryth(omycin 350,0 ± 2,acb 6,90 ± O.Saoc lR6± U· 
Sulphadlmethl.. xtlZol-trimethoprim 384,O±2.~ 7,80 ±OJl" 14.1 ± O.Sb 
Salinomycin 374.8±9Ab 6.77 ± O.Babe 9]0 -t Q.Se 
Salinomycln.-Clprof!oxacin 363.5 ± 22.8b 8.20 ± 0.58 8,20 ± O.:JC<I 

'. Salinomycin -eryth romycin 39L5±34,gb 11.90±O.3 8 6.20 ± 0,2'" 
Sallnomycin· sulphooamides 375.0 ± 10.5b 1 0,80 ± O,7ab 17.4 ± O.Bb 
Semduramycin 368.5 ± 5,;<> 6.90 ± 0,5""" 

, 
14.5 ± o.ab 

Semdllramycin-ciprofloxacin 369.5 ± 3Ab 5,70 ± 0.3bc 6,30 ±O,Sef 
Serrrluramycin-erythromycin 468,0 ± 35.5' S.80 ± O.2abc 8.70 ± O.Sed 
Semduramycin..gulphonamides 372.0 ± 26.2b 11.1±OA8 , 4,9 ± o.a' 

1 Values are the mean ± S,O. mean 01 3 groups. 01 5 male Hay..fine Chickens per groop sampled at 35th day of age, 
a.b.c,d,e,f Values in a column with different superscripts differ ~nlficantly {P < 0,05). 
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