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ABSTRACT

Ca fosfomyetn s active agalnst wide range of bacteria e.g. E. coli, Staphylococet and
Sueptococci. The present work was carried out to euvaluaie the antibecteriai effect of Ca
Sfosfomycin in healthy and experimentully infected broilers with E. coll. The effect of
therapeutic dose of ca fosformycin (40 ing/kg B.WU} in drinking water for 3-5 successive
days on health)y and experimentally infected brotlers, with E. coli was determined. The
minimal inhibitory concerdration (MIC} of Josfornycin against lested E. coll was 0.5 ug/
ml In vive studiles were carrled out on 200 broiler chickens, They were divided nto 4
equal groups: Group I served as healthy control (non infected, non freated), the other 3
grovps were infected with 0.25ml of broth containing 1033 C.E.U E. coll at age of 20
days. Group 2 remaued infected, non treated. Group 3 and 4 were treated orally with
Ca josformycin 40 mg/ky b.wt for 3 and 5 successli.2 days respectively. Treatment
starts twenty four howrs post infeclion. At the uge of 2 and 3 weeks post-lnfection, the
obtamed results concerning clinical signs, mortallly rate, re-isolation of E. coli and the
body weight gain showed that Ca fosfomycin (40 mg/kg} for 3 and 5 successive days
was highly effective agent in the control of experimental infection.

Moreover, serum AST, ALT, urie acld, blood wea nitrogen and leucocytic count were
significantly increased in chicken infected with E. colf while serum total protein and al-
bumin were significantly decreased. These paramelers were mproved towuard lo the
normal levels In chicks infected with E. coli and trealed with fosfomycin for 3 and 5
successive deays.

INTRODUCTION

179

AnUblotdes are widely used in veterinary medicine to overcoiue maliily bacterial Infection in
poullry farms. Fosfomvcin Is one of broad spectrum bactericidal anubiotic, which Is uselul in
treatment of E, coli infection (n poultry farms.
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. coli infections i chicken's farms are consldercd as one of the most serjous problein, affect-
Ing poultry industry (Curtis et al., 1970).

Ca fosfomyein is the newest generation in fosfonle acid derivatives {potassium fosforaycin and
disodium fosfomyein) developed totally for poultry use and medication by Bedson-SA over 15
years of continuous research and development.

Fosfomycin Is a broad spectrum anitblotic produced by Streptomysis Jradiae strain (Christen-
sen et al,, 1968). It's a derlvative of fosfonic acld, unrelated to other antibfotic groups, its mole-
cule is very small containing only two carbon elements in its structure, this allow lis greater
permeabllity in area of abscesses and poor vascularization (Ishizawa and Cole, 1987).

The bactericidal effect of fosfomycin Is due to inhibition of the flrst step in peptidoglycan syn-
thesis among processes of ell wall biogynthestis In bacteria, incorporating It self into the organ-
{sm by an aclive transport system. It's actlve agains( both Gram-positive and Gram-negative or-
ganisms (Perea et al., 1977).

This study was planned to study the actvity of Ca fosfomycin against isolates of E. coli spp. in
vitro and vivo. Also to Investigate the optimum effectve dose and duratlon of therapy for control
spp. of E. coll as well as its effect on body welght gain and some liver and kidney functions.

MATERIAL AND METHODS
Material:
(1) Drug:
Ca fosfomycin (Adwia Ca.).
(2) Microorganiem: pathogenle E. coll eeratype Og, obtained fron: Ha:uinda Lab.
Media:

MacConky's agar, Nutrient agar, MacConky's broth (Oxoid) and Nutrient broth (Cruickshank
et al., 1971).

(3) Experimental chicks:

Two hundred apparently healthy one day ald. baby chicks (Cup breed), were used in Ui
present study. They were obtained from a pouliry farm in Sharkia Governorate.

Methods:
Antibacterlal effccets:

(A] Antbacterial activity in itro:
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(1) Determination of mintmum inhibitory concentration [MIC) using broth dilution method for
fosfomycin accordine (o Cruickshanke et al., (1875).

(2) Scositivity te-Lof E. coll to fosfomyein in comparison with other antimicrobial agents was
studied in vitro using disc diffusion method according (o Backer et al., (1080).

(B) Antibacterial acﬁvlty In rivo:
Ezperlmental evaluation of fosfomycin:

Two hundred and twenty days oid broller chicks were used. Five chicks were randomly sacri-
ficed and bacteriologically examined to confirm that free (rom E. coli. Chickens were divided into
4 equal groups, each of five. Group | chicks (non Infected non treated) where 29 group was in-
fected with E. coli and remained non treated {positive control). The 37¢ and 41 groups were In-
fected with E. colt und treated with fosfornycin at a dose level of 40 mg/k b.wt. orally for 3 and 5
suceessive days respectively. Infection was done at the 20 days of age with E. col( 0.78 strain by
(ntramuscular inje« tion of 0.76 ml of 103-3 C.F.U (Badr, 2003).

Treatinent started 24 hrs post infection, the period of experiment lasted to the age of 6 weeks.
All chicks were weighted: mortality rate, clinical symptoms and PM lesions were recorded for all
groups at the end of the experiment. Blood samples were obtained and sera were collected.

(C) “laematological studies:

Blood samples were collected from each chicken at the 37, 7th and 21 days post treatment In
all groups. Blood samples wece colleted in 2 tubes; one without anticcagulant for separation of
serum. The coliecied serum samples were used for estimation of AST, ALT (Reitman and Fran-
kel, 1857). total proteins (Welchselbaum, 1848). albumin (Doumas et al., 1981) and urlc acid
& blood urea (Trinder, 1868).

The other tube with EDITA as anticoagulant for erythrorytic and total leukocytic counts (Natt
and Herrick, 1862) and packed cell volume was determined using the micro haematocrit meth-
od (Coben, 1867).

Statistical analysis:

Statistical analysis was casried out according to Snedecor and Cochran, (1082).
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- RESULTS

Results of antiblogram study revealed that fosfomycin, pefloxacin, kanamycin and clprofloxa-
cln were the most eflective antimicroblals against E. coll (Table 1). The MIC of fosfomycin against
E coltwas 0.5 ug/ml. ., |

Experimentally infected chicks with E. coli O;g showed clinical signs manlfested by depres-
ston, Joss of appetite. dropping of wings, diarrhea and respiratory symptoms. Post mortem exam-
inatlon of dead infected chicks as in Table (2). Oral administration of Ca phosphomycin at a dose
of 40 mg/ky b.wt. for 3 and 5 successive days lnduced a significant (P > 0.05) increase of body
welght goln in comparison to infected non-treated group (Table 3).

The cffect on erythrocytic count, PCV, haemoglobin concentration and leuckocytic count was
shown In Table (4). Alteration of serum blochemical values in all groups was detected. Infected
chicks with E. coll denoted significant Increase in activities of AST, ALT, uric acid and urea but
decreased significantly compared with control group.

These parameters were revealed to nearly normal level in infected treated chicks with fosfomy-
cln (Tables 5 and 6).

LISCUSSION

Avian E. colf inlecilon is a problem of economic concern to all phases of the poultry industry
(Culnak et al., 281),

AnUblogram of E. coll O5g to ca fosfomycin and other commonly used antimicroblals was per-
formed. The results obtajued Indicated that E. coli was highly sensitive to ca fosfomycin. These
results are in similar to previously cited results (Goto et al., 1981), they reported that E. coll
showed sensltvity to ca fosfomycin. Also, other numbers of quinolone groups are still effective in
intybiung E. coll infection (Fernandez ct al., 1808).

In addition, the MIC of ca fosforoycin was determined as 0.5 ug/ml as reported by Marchese
et al., (2003).

The clinical slgns observed on the infected and non-treated chicks were depression, loss of
appetite respiratory manifestations and loss of body weight. Simllar symptoms, were previously
recorded (Awaad, 1972). The treatment of Infected chicks with Ca fosfomyctin at dose 40 mg/kg
b.wt for 3 and 5 successive days reduced clinical signs and decreased mortality rate from 50% to
15% and 5% respectively. Numerous repoerts have been (ndicated the effectiveness of Ca fosfomy-
cin In the treatment of E. coll infection (Laurance et al., 1897).
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The obtained results revealed that adminlstration of Ca fosfoiﬁyciﬁ al a dose 1e~.}-e‘| of 40 mg/
kg b.wt for 3 and 5 successive days to infécted chicks as well as healthy non infected chicks
(control group) showed no significant variation in body weight gain. On contrary infected non
treatcd chicks had loss body welght gain when compared with control and Infected treated
groups.

The decrease In the body welght post infection may be attributed to the deleterious effect of
microorganism whic: invade the host and retarded {ts metabolic activity (Aweani, 1993). On oth-
er hand the body gali of chicks infected with E. colf was increased after treatment with Ca fos-
fomycin In compared to infected non-trcated (Mekllar and Verma, 1898). The Improvement of
body weight galn In Infected and treated chicks might be attributed to bactericidal effect of the
drug on the infection and consequently lmproved general health conditon (Ferandez et al.,
1898). These results provide a farther reason for efficacy of Ca fosfomycin in control E. coll infec-
Uon. In present investigation, It has been shown that Ca fosfomycin administration in therapeu-
tic dose in Infected chickens results {n non-signlficant changes tn erythrocytic count and packed
all volume, where as leucocytic count was significantly increased. Our resulis coincide with that
obtained by Mckellar and Varme (1996).

Biochemical analysis of serum from chicks infectived with E. coll showed that serum AST, ALT
were signiiicantly (P > 0.05) Increascd. These parameters were improved towards the normal lev-
els as result of treatment of infected chickens with Ca fosfomyein.

The increasce is serum AST and ALT after InfecUon indicaling a hepatocellular damage (Dox-
ey, 1971). Treatinent with Ca fosfomycin at level of 40 mg b.wt for 3 and & successive days dis-
played non-significani changes in serum AST, ALT as well as total protelns and albumin. Recent
Investigation yecorded stintlar results (All and Youssef, 2003). Our results agree with those ob-
talned by Alf et al., (2008).

Uric acid and blood urea levels were signlficantly Increased in infected non-trcated chicks
wiin E. coll. this finding was agreed with the results obtained by Mckellar and Varma (1208).
Our results revealed that there were non significant changes in uric acld and blood urea levels in
infected and treated group. These results coinclde with Halliwell (1881) who reported that Ca
fosfomycine had no significant nephroloxicity in rats.

Finally it could be concluded that the trecatment of £. colf infection in broller chlcks with Ca
fonfomycln at dose of 40m/kg b.wt for 5 successive days has superior activity and efficlency than
its administration for 3 successive days.
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~ Table (I): Sensitivity test for some types of sutibiotics against the used E. coli organism.

. Disc concentration Zone of inkibition
Antindcrobial ( i

Fosfomycin
Lrythromycin
Ozytetrayclin
Geatanycin
Ciprofioxacin
Colistin

Table (2): Effect of Cus. Fosfomycin (40 mg/kg) on the mortality rate (%) and lesion
scores of poon-infecled and E, coli experimentally infected chickens (Mean &

SE) {n=S5).
— - — ™ r T — _ﬂ
X
E.e o E =
| @ g FRER & 3
Groups - E g 3 8 -
AN AR AR ARl
= 5 =
- et L
Non-infected, non-treated o ! o ) 0 0 0 0%
Infected, non-treated 15 | 70 s0 | 75 | 40 | 35 | 100%
Infected, trented wit Ca fosfoniyein (40
mg/kg) for 3 successive days. g | e 15 5 2 8 10%
Infected, trested wit Ca fosfomycin (40
a &8s ek 2 I 12 8 3 [ 0 2 [ 5% l

Table (3): The effect of Ca. fosfomycio (40 mg/kg) in dricking water for 3-5 successive
days on the body weight (gm) in healthy and experimentally lnfected chickens
with E. coll (Mean = SE) (0=5) .

. Body w time post infection
3% da 7" da 14" da 21% da

Groups

Non-fnfected, non-treated 740 & 40 1128 + B0 1680 & 210 2030 & 308" |
Iufected, non-treated 662 % 54 920 + 511 1398 + 1452° | 1680+ 442
Infected, treated with Ca '
fosfomycin (40 mg/kg) for 3 721425 994 + 224 1582 2 219 1822 4 155
successive days.
Infected, treated with Ca
fosfomycin (40 mg/kg) for § 718 + 32 1062 £ 32 1570 374" | 192223017
snccessive dl& |

————— — - — —— __ ___—
1> 0,08 P> 0.01 Ahvp 3 0,001
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Tabie (4): Effect of Ca fosfomycin (40 mg/ky) in drinking water for 3-5 successive days on erythrocytic counts { 18° UL}, packed cell
volume (%) zod leukoeytic counts (10" UL) in healthy and experimentally infected broilers with [ coli (mean = SE) (0=5).

Red blood corpuscles (10° UL) time Packed cell volume (P.CV.) (%0) time | Leukoytic count (10" UL) time post
post infection {days} post infection {davs) infection (doys)
M_ 3 days | ™days | 21"days
' ; 3215 | 34 14.5" 158 | 58"
Mou-infected, non-breated & = + + = ' = < = =
0.08 0.12 J 0.14 0.08 | 2 0.8 15 | 088 ] §.2
287 15 1 206 | zam™ 238" 264" 17.4 |' 194 | 206
lafected, non-treates * = | = & & * F | & =
005 0.07 004 0.1 12 0.55 l.1 0.55 | .2
| Infected, treated with Ca 279 285" ] 287 32.1 1012 | 324 135" l T
| fosfymycin for 3 spccessive * t+ = S = z £ . - &
(.04 007 | 0.4 0.41 12 | 08 0 1:_' 0.43 13
| tafected, trested with Cs 2,85 297 299" 322 2z | »2 13.87 1687 | 158"
fosfomyeir for 5§ successive | & = } = S = & x f & %
_ _ | 008 0.06 0.07 0.2 | 02 | 068 0.18 044 | 054
p > 007 ~4P > .01 “ssP > 0,001
&
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Tabie (%): Tfect of Ca fosfomycin (40 mg/kg) tn drinking water for 3-5 succossive days oo Total gerum proteins and albumin {gmdl) of mon-

infected aod £ coff experimentally infected chickens (mean £ SE) {n=5)

Toptalserum protedn (gmidl) Albumin {gmddl)
Time post Infection (duys) Tim post Infection (dave]
il 1 5] [z ih
™ day | T day | 21" day 3™ duys 7* days 1% days |

3.1 3.3 4.2 1M 212 2.17

Mon-infectsd, mon-treated & -.- -] ok & k
a2 .44 i . o1e 0l 0LoE
27 25 29 X | 1.8 16

Infected, non-treated + £ = = | + £
.34 0.1 .18 ol 12 0,03

i 5, 4.2 3.3 1.7 ' 1.9 21

Infected, treated with Ca ) 4 8 F ;I ; X

fosfomycin for 3 soocessive days v 5 o i B
L ¥ iz .12 0.23 0.24 | @11 0.03

432 4.1 4.3 3 LE? ]

Infected, rrested with Ca N " - 1_'5 o &
fosfomycin for 5 successive davs p 034 824 i o o

— —_— = —_— L — .

“P>0.05
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Table (£): Effect of Ca-fosfomycin (40 mg/kg) in drinking water for 3-5 successive days on bleod urea, uric acid, alarine amwino trinsferase

(AST & ALT) and alkaline Ehc—ghntase in healthy and ex

mentally infected brollers with £ cofi (Mean 2 SE), (n=5)
e ———— e e

LD DWW WBYSS Pup 'V s ‘19Anpy

tkalin Blood =
Asparate amino Transferase Alkaline phosphatase aod urea nitrogei . )
T AT L) "AP" (UL) gDy SAEH R SetaD
Groun: Time post treatment Time post infection Time post Infection Abnye: poet {ufectine
B 21" a™ = T ™| 3 i 2™ | 3% [ 1™ | a®
day E day day days days days days days days days i days days
— — = = —
Nog-infected, non- 11.54 [ 11.22 1198 30.4 276 | 294 | 182 | 1478 | 113 | 468 | 48 | 46
treated T + 2 % % + + * & i +
L 236 18 | 24 1.8 1.2 23 1.5 1.1 055 | 021 | 032 | 021
25.61 286" 352 | 3747 | 348" | 358" | 292 | 2427 | 120 | 59 | 747 l 5.2
1pfected, non-treated £ * £ = = + x + = 4 = | =
| 27 3.l 2.8 2.1 17 23 | 02 165 | 012 | 081 | 027 | 11
i Infected, treated with | 24,81 29.17 34.82 3.6 | 2955 [ 3066 | 27.2 | 19467 | 1187 [ s | 55 | s2
Ca fosfomyecin for 3 & - + = ) + % ES & % & +
suceessive dayt 1.67 2.1 2.8 1.88 .42 223 | 116 B 164 | 022 | 025 | 091
Infected, treated with 2531 | 3081 | 3091 | 3147 | 2978 | 2649 | 1882 | 1077 | 5. 54 | 498
Ca fosfomycin for & & ll 3587 * % & & t * & & = t
| SucResve S gavk _ 2l L 27 | .96 L4 241 | 24l 1.8 | 055 | 066 | 0.7 | 12
P> 0.08 P> 001 *ae P> 0,001
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