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ABSTRACT 

Cafosfomycin is active against w lde range oj bacteria e.g. E. colt. S taphylococcI and 

Streptococci. The present work was canied out to €uaiuate the antibacterial effect of Ca 

josJomycfn in healthy and e.>..p€rtmenlally fnjected broUers wHh E. colf. TIle effect of 

therapeutic dose oj ca JosfolTlycin (40 mg/ kg 8. Wt) ill drinking water for 3~5 successive 

dalls on healthy and experimentally injected brollers. with E. coli was determined. The 

minimal inhibitory concenlT:ltwn (M1C) oJJosJolllycin against tested E. coli was 0.5 ug / 

rn t. In v{oo studies were r.anied out on 200 broiler chir.kens. '!hey were divided into 4 

equal groups : Group I served as heaWI!J conlrol (non injected. noll treated), the otller 3 

groups were irifeded with O.2Sml oj broth contalnfllg 103.3 C.F.U E. col! at age oj 20 

days . Group 2 remained lnJected . non treated. Group 3 and 4 were treated orally with 

CaJosJomycin 40 mg/kg b.wt. for 3 aild 5 successfl;;~ days respecouely. Treatment 

starts twenty f our hours post InJecLion. At the age oj 2 and 3 weeks post· inJection, the 

obtaLned resui f.s concerning cllntcal Signs. mortality rate , re~isolation oj E. call and (lte 

body weight gain showed thal Cajosfomycin (40 mg/ kg) for 3 and 5 successive days 

was highly effediue agent in Ute conlTol oj experimencul uyecnon. 

Moreooer. semnt AST. ALT, uric acid. blood urea nitrogen and. ieucocylfc cowlt were 

s ignifICantly increased in chtcken irifect.ed with E. coli whUe se rum total protein and aJ· 

bumin were signifICantly decreased. These parameters were improved toward to (Ile 

nonnal levels (n chicks Injected with E. coli and treated WlUl JosJom ycut Jar 3 and 5 

successive da ys. 

INTRODUCTION 

1 7 9 

AnUulotics a rc widely u scd In veterinary medicine to QvercOlne mallily bacterial InfecUon in 

poultry farms . Fosfomyctn Is one of broad spectruOl bactencldal antibloUc. wh ich Is useful In 

treatment of E. coli infecUon In poultry farms. 
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E. coli In fecUons In chicken's farms are considered as one of the most serious problem, affect

ing poultry Industry (Curtis et at,. 1970). 

Ca fosfomycin is the newest generation In fosfonlc acid derlvaUves (potassium fosfomycln and 

dlsodlum fosfomycln) developed totally for poultry use and medicaUon by Bedson-SA over 15 

years of con tinuous research and development. 

F'osfomycln 15 a broad spectrum antibloUc produced by Streptomysls Jradlae strain (Christen

sen et al. , 1969). It's a derivative of fosfOniC acid, unrelated to other antibiotic groups, Its mole· 

cule Is very small containing only two carbon elements In Its SU1Jcture, this allow its greater 

penneablllty In area of absccsses a nd poor vasculariza Uon {lshlzawa and Cole. 1987}. 

The bactericidal effect of fosfomycln Is due to Inhibition of the Ors t step in peptidoglycan syn· 

Ulesls among processes of ell waH blosyn Ulesls In bacteria . incorporating It self Into the organ· 

Ism by an acUve transport system. It's active against both Gram·positlve and Gram-negative or· 

ganlsl1ls (Perea et at .. 1977) . 

This s tudy was planned to study the activity of Ca fosfomycln against ISOlates of E. coli spp. In 

vi tro and vivo. Also to InvesUgate the optimum effective dose and duration of therapy for control 

s pp. of E. colt as well as Its effect on body weight gain and some liver and ktdn~y fu nctions. 

JriATERIAL AND METHODS 

Material: 

Ca fosfomycin (Adwta Co.). 

(2) Micr oorganism: pa thogenic E. coll serotype °78. obtained fron: H3H,r,da Lab. 

Media: 

MacConky's agar, Nutrient agar. MacConky's broth (Oxold) and Nutrtent broth (Crulckshank 

et aI .. 1971) . 

(3) Experimental chicks: 

'two hundred ClpparenUy healthy one day old, baby cl1lck ~ (Cup brced). were used In llJc 

presen t study. They were oblalned from a poultry farm In SharW a Governorate. 

Methods: 

Antibactedai effects: 

(A) AnUbacterial acllvity in '.: ltro: 
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(l) DetermlnaUon uf mln lmum Inhibitory concenLraUon [MIC) uSing broth dlluUon method for 

fosfomycln accm-d!nr: to Cn~Jckshan.ke et aI., (1975). 

(2) Sensltlv1ty h' 1 of E. col! to fosfomycin In comparison with other intimicroblal agents was 

studied In vitro using disc dlITuslon method according to Backer et al .• (le80). 

{B} Antibacterial activity in vivo: 

Experimental evaluation of fosfomycln: 

TWo hUJ1dred and twenty days old broiler chicks were used. Five chicks were randomly sacri

ficed and bacter1ologlcally examined to confirm that frec from E. colL Chickens were dJvided Into 

4 equal groups, each or five. Group 1 chicks (non infected non trea ted) where 2nd group was in

fected with £. coil and remained non treated (positive control). The srd and 4th groups were in

fected with E. co!f :J.nd tr~ated with fosfomycln at a dose level of 40 mg/k b.wt. orally for 3 and 5 

successive days respecUvdy. Infection was done at the 20 days of age with E. coif 0.78 strain by 

Inlramuscular injel. tion of 0.75 m.1 of 103.3 C.F. U (Badr, 2003) . 

Treatment started 24 hrs post lnfecUon. the penod of experiment lasted to the age of 6 weeks. 

All chicks were weIghted: mortaJlly rate, clinical symptoms and PM lesions were recorded for all 

groups at the end of the expertment. 8lood samples were obtained and sera were collected. 

(C) Haematological studJ.cs: 

Blood samples were collec ted from each chicken at the 3rd . 7th and 21 days post trcalment In 

all groups . Blood ~JlI\ples were coUeted In 2 tubes: one without anticoagulant for separation of 

se rum. The coUeeled serum samples were used for esUmation of ASr. ALT (Reitman and P'lan~ 

tel, 1957). total proteins (Welch.elbaum, 1946), albumin (Doumaa et aI .• 1981) and uric acid 

& blood urea (Trlnder, 1969) . 

The other tube with EDITA as anticoagulant for erythror.ytlc and totalleukocytlc counts (~att 

ilud Herock, 1952) and packed cell volume was determ.Jned using the micro haematocrtt meth

od (Cohen, 1967). 

Statistical analysis: 

StaUsUcal analysis was c£UT1ed out according to Snedecor and Cochran. (1982). 
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Results of antlblograrn study revealed that fosfomycln, peOoxacln, kanamycin and clprofloxa

cm were the most eITecUve antimicrobials against E, call (Table 1), The MlC of fosfomycln against 

E. coil was 0.5 ug/ml. , A 

Experlmentally Infected chicks willi E. coli 078 showed cUnical signs manifested by depres

sion, loss of appetlte, dropping of wings. diarrhea and respiratory symptoms. Post mortem exam

InaUon of dead infected chicks as In Table (2). Oral admlnJstration of Ca phosphomycln at a d(lse 

of 40 mg/kg b,wt. for 3 and 5 successive days Induced a slgntficant (P > 0.05) increase of body 

weight gain In comparison to infected n on-treated group CTable 3). 

The effect on erythrocytic count, PCV. haemoglobin concentritl:ion and leuckocytic count was 

shown In TabJe (4). Alteration of serum bJochemJcal values in all groups was detected. Infected 

chiCks with e. coli denoted slgnlflcant increase In activities of AST, ALT. uric acid and urea but 

decreased slgnlflcanUy compared with control group. 

These parameters were revealed to nearly nonnallel'eiln Infected treated chicks with fosfomy

cln O'ables 5 and 6) . 

DISCUSSION 

Avian E. coli InCCCtlon Is a probleut of economic crmccm to aH phases of the poultry IndusUy 

(CtJ.nak et al .• ),991). 

AnUblogram of E. coli 078 to ca fosfomycln and oUter commonly used anUmJcrobiaJs was per

Conned, The results obtaJned Indicated that E. coli was highly sensitive to ca fosfomycln. These 

results are In similar to previously cited results (Ooto et aI .• 1981). they reported that E. col( 

showed senslbvily to ca fosfomycln. Also, other numbers of quinolone groups are sUlI effective to 

InhJblUng E. collinfection (Fernandez ct 81 .• 1998). 

In addlUon. the MIC of ca fosfomycln was detenn1ned as 0.5 ug/mI as reported by Marchese 

et . 1" (2003). 

The cUnical signs observed on the infected and non-treated chicks were depression. loss of 

appetite respiratory manifestations and loss of body weight. Sim1lar symptoms. were preViously 

recorded (Awaad. 1972). The treatment of infected chicks with Ca fosfomycin 'at dose 40 mg/kg 

b,,,,>t for 3 and 5 successive days 'reduced clinical signs and decreased mortallty rate 5-om 50% to 

15% and 5% respectively. Numerous reports have been indicated the effectiveness of Ca fosfomy

ein In the treatment of E. colt infecUon (Lauraace et aI., 1997). 
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InaUon of dead lnfected chicks as In Table (2). Oral adm1n1stratlon of Ca phosphomycln at a d(lse 

of 40 mg/kg b .wt. for 3 and 5 successive daya Induced a slgnIflcant (P :> 0 .05) inlCrease of body 

welgh l gDln In comparison to infected non- treated group crable 31. 
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The obtained results revealed that admJnIstration' of Ca [osfomyc in a t a dose level of 40 mgt 

kg b.wt for 3 and 5 successive days to Infected chicks as well as healthy non infected chicks 

(control group) shuwed no significan t varlaUon In body weight gain. On contrary infected non 

lreat .. d chicks bad loss body wrigh t galn when compared wtth control and lnfected treated 

groups. 

The d(; ':rease jn the body weight pos t infection may be attributed to the deleterious eITect of 

m1croorgan1sm whlc11 invade the host and retarded its metabo lic activity (&.aanl , 1993). On oth· 

er hand the body gal! j o[ chicks Infected wtth E. col! was Increased after treatment with ea fos· 

[omyctn In compared to infected non-treated (Mekllar atld Verma, 199B). The Improve ment of 

body welght gain in Infected and treated ChiCKS might be attrib u ted to bac tericidal effect of the 

drug on the infec tion and consequently Improved general health coodWon (Ferandez et aI .• 

199B). These results provide a farther reason for efficacy of ea fosfomycl n in control e. coLL Infec· 

Uon. In present Investigation. It has been shown that Ca fosfomycln adm1nJstration jn therapeu· 

Uc dose In Infected chickens i'esults in non-significant changes In erythrocytic coun t and packed 

all vol ume. where as leucocytic count was s lgnLficantly increased . Our results coincide with that 

obtained by Mckellar and Va.rm~, (1996). 

Blochern1cal ana lysts of serum from chicks infecUved w(th e. coll s howed that serum AST, ALT 

were s ignIficantly (P > 0.051 increased . These parameters were improved towards the nomml lev

els as result of I:n.:atment of infected ch ickens with Ca fosfomycln. 

Thc increase is se rum AST and Al,..T a fter Infec Uon Ind lcaUng a hepatocellular damage (Dox

ey, 1971). l'rcCli h lcnt WIUl ea rosfomycln atlcvel of 40 mg b. wt for 3 and 5 s uccessive days dis· 

played non· slgnHlcant cha nges In serum AST. ALT as well as total proteins and albumin. Recent 

JnvesUgaUon recorded slmJ\ar resul ts (All and Youssef, 2003) . Our results agree with those ob

tained by All et al., (2003). 

Unc acid and blood urea levels were slgn1flcanlly Increased In Infected non· treated chicks 

w!; u g. coIl thi s flnd lng was agreed with the results obtained by Mckellar and Varma (1996). 

Our results revealed that there were non signUlcant changes In urtc acid and blood urea levels in 

Infected and lreated group. These results coincide with Halliwell (1981) who reported that Ca 

fos(omycine had no significant nephrotox1clty In rats . 

F1na lly it coul{i be concluded U1at the treatment of E. coli InfecUoo In broiler ch icks With ea 

fO :1(omycln at dose of 40m/kg b.wt for 5 successive days has superior activity and efficiency than 

Its admJrus tratlon for 3 successive days. 
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TIle obtained results revealed Ul<ll admln.lstraUon of ea fosfomych1 al a close level of 40' mg! 
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(control group) s!)uwed no slgnlOcanl varlaUOn In body welght gain. On contrary infected non 
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drug on the infccUon and conseQuenUy Improved general health condlUon (P'erRnaez et al., 

1998), These results provtde a farther reason fo r efficacy of Ca fosfomycln In control E. coIL infec

Uon. In present Investigation. It has been sho'W'n thal Ca fosfomyclJ.l adm1n1straUon In U-lf:I'apeU

Uc dose in Infected ch ickens fesults In noo-slgnlficant changes in erythrocytic count and packed 

alJ volume. where as leucocyUc count was signlficantly Lncreased , Our results coincide with that 

obtained by Mckellar and V~. (1996) . 

Blochem.lcaJ analysis of serum from chicks infectrved wlth E. call showed that ~rum AST, ALT 

were slgnll'IcanUy (P > 0 .05) lncreased, Thcae parameters were Improved towards llie norma! lev

els as result of tn.:atment of Wected chickens with Ca fosfomyCln. 

The increnet: !s serum AST and ALT after InfecUon IndlcaUng a hepatocellular damage (Dox

ey, 1971). 1'rCCl I I >lent with Ca fosfomycln allcvel of 40 mg b.wt for 3 and 5 succe5slve clay!;) dis

played non·s\~nlfican i ch:<\nges jn serum AST. ALT as well as total proteins and albumln. Recent 

hwcsUgauon recorded Similar results (All and Youssef, 2003). Our resulls agree w1lh those ob

lalned by All et aI •• (2003), 

Urtc acid and blood urea levels were slgntflcanUy Increased In Infected non-treated chJcks 

w\;u E. colL U11s Ondlng was agreed with the result!;) obtained by Mckellar and Varma (1996). 

Our results revealed that there were non slgnlflcant changes in uric acid and blood urea levels in 

Infected and treated group. Tbese results COincide With Halliwell (1981) who reponed that Ca 

fosfomycme had no significant nephrolOXlClty In rats. 

F1nall}, it could be concluded that the treatment of E. co/( InfecUon In broiler chicks With Ca 

ro:, fomycln at dost: Dr 40m/kg b.Wl for 5 successive days has super10r acUvlty and effiCiency than 

Its admJruslraUon for 3 successive days. 
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Table (1): Sensitivity test for some types of antibiotics against the used E. coli org1tDisJU. 

Alltilllil..'robia/ 
Disc cancel/ITalian Zone oj ill/.ibitlon 

(IJC) (111m) 

Fosfomycln 15 17 

Erythromycin 30 18 

Oxytetraydin 30 2. 
Geotanycin 10 16 
Cipronoxacin 5 12 
Colistin 25 15 

Tabll! (2)! Effect of Co. Fosfontydo (40 mglkg) OD tbt. mortality rate (%) and lesion 
sco res of non-infected and E. coli exptlrimcntally infected .chickens (Meao ± 
SE)(o- 5) . 

" '8 ~ • i! • " l;- ·a " .J'! '" 
0 

~ • 'Q 

~ '3 " eo '0 • CrotlpS • 'u • ] u u 
~ .. -• ." " 0 • u '" • 

:E " .. • '" '< .. 
Non-infected non-treated 0 0 , 0 0 0 0 0% 
Infected non-treated 15 70 50 75 .0 35 100'/0 

Infected, treated wit Ca fosfomycln (40 
5 20 15 5 3 8 10% 

rog/kg) for 3 successive days. 
Infected.lrested wit C. fosfomyeln (40 

1 12 8 3 0 1 5'/0 
mlU'k2) fo r 5 successive da_y!. 

Table (3): The effeel of Ca. fosfo myciu (40 mglkg) in drinkiog water for 3-5 successive 
days on the body weight (gm) tu bealthy aDd cxperimeotillly Infected chickens 
wltb E. coli (Meao ± SE) (0-5) . 

Groups 
Body Wtillbt (2m) time post inrection 

3"'<by ,'''day 14" dBY 21 IC dav 

Non·lnrtded non-treated 740± 40 1128UO 1680 ±210' 2030 ± 305' 

Inrected non-treated 662± 54 920.,11 1398 ± 1452 1680:l: 442 • 

Infected, treDU:d with C. 
fosfomycin (40 mg/kg) for 3 721 ±lS 994:1:224 ..1582 ± 219' 1822* ISS 

. 
successive dan. 
Infected, truted wilh Ca 
fosfomycin (40 mglkg) for 5 7 18 * 32 1062 ± 32 1570:f:: 374' 1922 * 301" 
s_~ccess!ve days. 

"' > 0. 05 UP> 0.01 "'P> 0.001 
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Table (1): Sen~ iti\' ity lest fo r !ome typ~ of nnt ibiotic5 Jgllnsllbc used E. coli oralotuisru. 

Allllmkrcbilll 
Disc C(HICfU/f,al/(m Zone alllilliblifiln 

(PI) (111m) 

Podomycln " !1 
£rylhromyrl~ lO " OJyteh'ayclin lO " Gt ul,nydll " J6 

Cipr~n.udn , " Colistin 15 IS 

14&/e (2J: Effect of Ca. Fu~ronl )'('la (40 mglkg) ou Ihl- mortality Nlte (%) Rod lesiou 
~ores of DOli-infEcted lI od E. coli up"riDlcn t.llly illfeelEd .c hiek~DS (Mcllo ± 
SE) (n .. 5) . 

Group' 

l.afutE!! nOD-treated 
to-feded, lruted \l' il C. fosfofllydn (40 
", "'kg) ror 3 ,uCCClllvc d. ,. 

Infecteil, t~.t~ wit C. fOJfomytl" {4G 
~for 5 IUCUU!"C Il.v .. 

• • 

f • 
, 
" , 
1 

Q 

" 
'" 
11 

. Q 

" 
" 
• 

, 
" 
5 

] 

" 
" 
J 

Q 

Q '" J5 100% , \0"10 

1 '" 

Tflblt (j): The erred uf C •• fosfollly,iu (40 mlfkl) i. drioldng waur for 3-.5 ,"uccusive 
dayt on the body weight (gm) iD bellthy aUd e.lperimeul.1I,. Infected da!ckellS 
wltb B. coil (Melln::l:: SI:) (.,..5) • 

Group' 
Bo. w. I m l ime OJI t.'ectloa 

J •• ,.' .. .. .. 21-d. 

NOII-IIICC\Ie-d n OIl _lruted 740:.1:40 112hSO 1(;80 z. 210' 1030 z. 3OS' 

l ufetttd lIoD-llu ted 66h 54 !nO_ 511 1398:1: 1451 1610::1::442 

Inreded., Inl ttd wltb C. 
fosfomyd ll (40 mg/llg) for 3 711 *25 9H :1:224 158201119" 1812:1: 15S' 
Iuctenivt d.,., . 
Inf •• ,ell, lre.ttd .... i'h Ca 
fOl fom ycln (~ O me/kg) for S 718 *31 1062 * J2 1570±374' 1922.301" 

''' tc.u'~c d . .... 

"1' > 0.(15 "P > 0. 01 'UP >O.OOI 

IB4 

I 
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