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ABSTRACT 

The present study was delineated to evaluate the effect of co1Jbacllos1s on hemato/~ 
ogt-cal parameters, some biochemical constituents of blood and evaluation the effect 

of dlfloxacJn in treatment of col1bacJOosJs in rabbits. A total of 50 White New Zealand 
rabbits 4 week old (10 apparently healthy and 40 suffertng lTom diarrhea) from a prJ~ 

vale rabbIts farm in SharkJa Province were used in this Jnvestigation. Rectal swabs 
were collected from 8lJ rabbIts for identJfJcatJon ofrahhJIS suffering from dJarrhea due 

to E.coli Infection. Twenty rabbits (10 apparendy healthy and JO suffering from dJar~ 

rhea due to E.colJ infection) out 50 rabbits were diY1dcd Into four equal groups (5 in 

each), 1st group healthy rabbits and kept as control group, 2Dd group healthy rabbits 
and treated with therapeutic dose of diDOXBcJn,yd group diarrhoeic rabbits non 
treated, 4th group diarrhoeiC rabbits treated with therapeutic dose of diOoxacJn. At 
?ih and 14th days post treatment two blood samples were collected for blood picture 
and biochemlcal analysls. 

Examined rectal swabs collected from rabbits revealed 21 out 50 samples showed 
posJUve isolate E. coli In percentage of(42 %). 

Our study revealed that healthy trealed with therapeullc dose of dJJlOXE.cJn and 
diseased rabbits show sJgnJ1Jcant decrease J.n tot;;} erythrocytic count, hSeIDoglobin 
content. packed ceJl volume %, total proteIns. albumin. globuiJn and slgnd1cant in­

crease in serum liver enzymes fAST. ALT, GOT and alkaline phosphata.seJ urea and 
creaUnlne Diseased rabbits treated wJth therapeutic dose of dJ.O.axacin show improve­
ment J.n hematologJcal parameters and biochemJcal conslJtuents of blood at 14th 
days post treatment. 

In conclusion, ColJbacJ.UoSiS in rabbit3 resulted in adverse e.IIect in hematolOgical 
and biochemical parameters. DJiloxaCln treatment diseased rabbits loJproved these 
parameters 14th day post treatment. 
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INTRODUCTION 

In recent years, the domestic rabbits have 

been recommended as a good alternative 
source of dietary protein for increaSing hu­
man population in developing countries 
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(Lukefahr and Cheeke. 1991). RabbIts meet 

contain a hJgh percentage of protem which tn· 

crease the value of rabbits. RabbJts havt: a 

better productivity of meat and fur (Tylor, 

1980). Vlral. bacterial and/or parasitic agents 

were recorded as probable causes of death in 

rabbits (Campagnolo. ot aI. 2003). Bacterial 

infection 1.n rabbits may be accompaned by di­

arrhea sudden and sudden death Gar~ et 
aI. (2002). Newton. ot aI. (2004) stated that 
E. coU was the predomtnant microorganism 

Isolated from diarrheic rabblts.CoUbac1llosls 

in rabbits was the mast serious problem 

among the enteric disease Okerman (1994). 

E.col1 infection has a great economtc mUu­
ence on rabbit production (0W0ad ct al. 
2004). 

DlOoxacln Is a recenUy developed fIuaTo­

qutnolone ant1m1crobLal broad-spectrum anti­

bactenal acUVity W1deJy used to treatment In­

fections in a.n1m.als and poultry Gerardo, et 

aI. (2006). The prtmary target of all fluoroqui­

nolones IS DNA·gyrase, (Etnate1n. et al. 
1994). Fluoroqutnolones have been seen to 

interact w1th bactertal adherence and coloni­

zation of epithelial surface. alter the release of 

pro1nflamatory bacterta products and modu­

late phagocytic capacity (Nau and Elffert. 
2002). 

The obJ~cUve of the current study was to 

e1ucldale the effects of E.coU infect:1on on he­

matologtcal and some biochemical parameters 

as well as effect of dilloxacln in treatment and 

control of colJbacelosis In rabbit. 

MATERIALS AND METHODS 
Drugs : 
D1fioxaCin 10% (D1cural)R It Is clear solu-

Ah080W"S, Vet. Mm. J. 
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tlon prepared for use In a dose of 10 mg/kg 

body weight and is produced by Forte Dodge 

Veterlnarla S.A. Gfrona-8paln. 

Anfma)a: 

This study was carried out in a private rab­

bit farm at Abo-Hamad city (EI-Sharkia Prov­

ince). A total number of 50 WhIte New Zea­

land rabbits aged from 3-4 week old and 

welghUng about 650-750gm. (10 healthy and 

40 sufferLng from diarrhea). Rabbits were 

housed in wire cages under complete hygienic 

condiuon. RabbIts were fed on a balanced ra­

bon free from any rnedJcaUons and given wa­
ter ad-Ubi tum. 

Bacter1al examfnation : 

A total of 50 rectal swab samples from 

healthy and dtarrhelc 'rabbits. Swabs were 

tacken for bacterlologtcal examination for 

Identification of rabbtts suffering from diar­

rhea due to E. colJ infection. Collected sam­

ples were lncubated on nutrient broth at 

370C for 24h., then subcltured Lnto nutrient 

agar according to Woldehlwet. ot aI. (1900). 
iSolated bacteria were Identified after Holt. et 
aL (1994). 

~eDta1 an.mal. : 

Twenty rabbits (10 healthy and 10 suffer~ 

Ing from diarrhea due to E. call Infection) out 

50 rabblts wer~ d1v1ded into fOUi equal groups 

(5 in each), 1 st group healthy rabbits and kept 

as control group. 2nd group healthy rabbUs 

treated w1th diOoxacln a dose of 10 mg / kgm 

b.wt in drinking water for 5 successive days. 

3rd group diarrhoeic rabbits non treated and 

4th group dlarrhoetc rabbits treated with di­

floxacln (10 mg/kgm b.wt Ln d.rtnk1ng water 

for 5 successive days . At 7 th & 14th days post 
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treatment two blood sample were collected, 
1st sample was coUected in tube conta1n 

EDTA for hematological studies according to 

JaJn (1993). 2nd sample was collected in cen~ 
tr1fuge tubes for obta1n clear serum for de· 

termJnatlon of total protcms (D0WD88 •. et al. 
1981). albumin (Young. 1975). globulin was 

calculated as dLfference between total protein 

and albumin, AcUv:lty of transam.l.nases fAST· 

ALT) according to (Reitman and Frankel. 
1957) alkaline phosphatase (John. 1982). 
gamma glutamyl transferase (GGT) Ssas 
(1969). urea (Tobacco. 1979) creauntne 

(Henry. 1974). 

Statlat1ca1l111B1yl11a:-
Our data were tabulated and statisUcally 

analyzed according to 8puwIn (1995). 

RESULTS AND DISCUSSIONS 

Chemotherapy is one of the most rapidly 

advanCing branches of applied pbarmacol­

ogy. New drugs are conttnually belng mtra­
duced with the aim of curing infections with 

the least pOSSible side effects to host. There­

fore. llie search for safe antimicrobial agents 

Is a common target (Roady. 2007). 

CUntcal Signs of diarrbea in rahblts due to 
E.coU lnfection were depression, weakness, 

depraved appeUte, body temperature elevated 

followed by yellowiSh watery diarrhoea. These 

observations were COincided With those previ­
ously obtained by Hula.n. et aI. (2008) and 
Rodrtguez. et al. (2008) in newly born rab­
bits. 

The obtained results in our study revealed 

that the E. colt was Isolated from 21 out 50 

JhuIMnzra. Vet. Jled. oF. 
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samples Showed pOSitive Isolate E. call in per­

centage of (42%). S1m1lar findings were re­

corded by Fcta1h (1985) who mentioned that 

E.coU bacteria were the main isolated from di­

arrhoeiC rabbits . Another authors E1d and Ib~ 

raheem (2006) isolated E.col1in percentage of 
59% in diarrhoeiC rabbHs. Moreover Hatab 

and !.fou.tara (2007) stated that the main 

Isolated bacteria were E.col1 from diarrheic 
rabbits . 

The present work revealed that. both 

healthy rabbits treated With diOoxac1n and di­

arrhoeic rabbits showed stgnJ-lIcant decrease 

in total erythrocytic count, hemoglobin con­

tent and packed cell volume associated with 

leukocytosis. Slmilar finding were reported by 

Magdy ond Ahmed (1998) stated another fiu· 

oroqulnolone enroOaxactn induces Significant 

decrease in erythrocytic count, hemoglobin 
conteat and packed cell volume in rab­

bits.Furthermore. our data clearly reinforced 

by those ohtalned previously by Magdy and 
Oehad (1997) stated that danofloxacm in­

duced slgn1ficant decrease in haemoglobln 

contents in rats. This lncrease in totalleuko­

cytic count in rabbits treated with dtIloxaCin 

may be due to peripberal eSinoph1l1a With fiu­

oroquinolone treatment suggesu.ng acute hy­
persensMty reacUon to the drug (Hootk1n.a. 

et al. 1989). The previOUS results was sup­
ported by the finding reported by _ (1998) 

who found Significant redUCtion in uythrocyt­

ic count, hemoglobin content. packed cell vol­
ume and stgn1f1cant lncrease in totalleucocyt­

Ic count in rabbits infected with E.coU. 
Change In hematolog- ieal parameters In in­

fected rabbtts with E.coU was attributed to the 
bacterial endotoxtns which cause intravascu­
lar destruction of erythrocytiC cells and conse-
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quenUy lead to haemolysls and breakdown of 

hemoglobtn (Karatvanov.1984). Another ex~ 

planaUon for reduction in erythrogram of 

rabbit 1nfected wtth E.coli come from Tseren~ 

puntag. ct aI. (2006) who stated that E.coU 
Upopolysaccharlde has direct effect as It In­

h1blt bone marrow cells and Its nephrotoxicity 

decrease erythropOietin blood level. Also, Dag­
mar, eLaI. (2002) stated E .coliWecUon. pro­

duce ceU damage toxin (enterohemoiysln) that 

causes changes in cell membrane permeabUi­

ty and formation of surface lesions causes 

RBC destruction . LeukocytOSis in diarrheiC 

rabbits may due to tnflammatory response In 

the gastrointestinal tract due to bacterial in· 

fection Dcn:ey (1983). 

Analysts of blood serum consutuents of 

rabbits show slgn1flcant decrease 10 serum to­

tal prote.lJ1s, albumin and globulin in he~thy 

rabbtts treated With dilloxaci.n and dJarrhe1c 

one. These results are reinforced those ob~ 

talned by Mohamed (2004) who found an· 
other fl uoro-quinolone danofioxac1n pro­

duced a slgntftcant decrease to se.n.un total 

protelns level in healthy hens. These results 

were supported by previous studies E1aa 
(1998) who recorded that infection of rabbits 

wtth E. coll resulted 111 a slgn1ficant decrease 

ln total protein, album1n and globulin. Sim1lar 

results were recorded by 1Wale:r IU1d Blum 
(2002) mentioned that E, coU 1nduce stgn1fl~ 

cant decrease in total protein and albumin. 
Decreased albumlne In diarrheJc rabbits 

might be attributed to tts small size and os~ 

moUc senslt1vity to fluid movement.Further 
explanation of hypoalbuminemla may be re­

ferred to the fact that the liver in the sole of 
albUmin syntheSis and hypoalbuminemia Is 

unportant feature of liver disease (Kaneko. 

~ V~t. Ned. J. 
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1980). Moreover could be attrtbuted to the de­
structive effect on the intestinal v1ll1 which 

lead to malabsorption. Hypoprotetne- m.1a in­

duced by sepsiS was reported by Vlahos. et 

al. (2005) and Bchuerhols. ot aI. (2006). Ra­
doeUtla. et aI, (2002) menUoned that de~ 

crease protein level In diarrheic antrnal may 

be due to a state of anorexia. and lOabUity of 

the syntheSis proteins. 

In the current work obtained data 1ndlcat· 

eel Significant Increase in the liver enzymes 

(AST, ALT, GGT and alkaline phosphatase) 

urea and creat1n1ne in healthy rabbits treated 

With cWlaxacin and diarrheiC rabbits, These 

results may be due to alteration of membrane 

penneabUlty or damage of the bepatlc cells by 

direct effect of the drug resulting in escape of 

these enzymes to the plasma (Hanafy 1993), 

S1mJlar results were reported in diarrheic rab· 

bits by (Etaa 1998). On the same ground 
Joan and. Panne1 (1981) recorded that bacte· 

rial infeCtion produced alteration in cellular 

permeability due to changes in ceU membrane 
which allows the escape of these enzymes 

(AST, ALT. GGT and ALP) mto serum m abo 

normal high level. The investigated enzymes 

are mostly of hepatic origin and so their In· 

crease levels in the serum was mdtcative to 

hepatoceUu.Iar damage (Campbell and Col ... 
1986). Our results agree with those reported 

by El-Bouahy, et aI. (2006) who recorded 

that E,colJ lnfected rabbIts evoked a &1gn1ft· 
cant increase in AST, ALT, GGT and ALP. 

These recorded results were supported by 

(Kaneko 1980) who mentioned that the tn­

crease uriC aCid, creaUntne In the Infected 
rabbits could be attributed to the degenera~ 

ttve changes in the kidney tubules preventing 
excretion of uric acid and creatinine increas-
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tng their levels in serum. Elevation of serum 

creat1n1ne due to eodotoxms of E.colJ in rat 

was reported by Collln, ct al. (2008). 

For trials of treatment, OUf study revealed 
that. the use therapeutic dose of dtfioxactn in 

treatmen t colibac1llos1s among rabbits orally 

resulted in a good rap1d recovery of diarrheIc 
rabbits. reduced the cUnJcal sy1:nptoms. im­

proved the health status and improved he­

matolOgical and biochemical parameters to­

wards the normal level at 14th days post 

treatment. These results agreed with that of 

Mohamed (2004) who found hat the treat-
• ment chick W ected with E.col1 by another flu-

oroqulnolone (danoOoxactn) Induce improved 

the health status and hematolOgical and bio­

chemical parameters. In keeping with this 

Une. Bxyan •• t al (1998) stated that danoflox­

actn improved perfomance of infected chick 

"'uoura. Vet. JtietL J. 
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with E.coll . Our results were supported by 

Roady (2007) who found that pefloxacin ap­

pear~d to be an effective treatment for control­

l1ng colibacillosis diarrhoea . lmproved hae­

matologi.cal and biochemical parameters post 

treatment may be due to antibacterial effect of 

the drug Abd El-AzIz (2002). Same was reo 

corded by Alaandra.. et aI. (2010) who men­

tioned that use difJoxacin in treatment E.coU 

lnfecuon In chickens induce reduced the clini­

cal symptoms. 

Summ1ng up our observatl.ons, It could 

be concluded from the present study that 

coUbac1llos1s in rabbits induce many ad­

verse effect on both haem.atologtcal and bl· 

ochemJcal parameters but administration of 

d100xactn In therapeutic dose considered 

value In medication of E.coU tnfectJon In 

rabbits. 
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Table 1: Isolation ofE-coli from rectal swab samples collected from diarrhoeic rabbits. (n=50). 

No. of Cultural Biochemical Total +ve 
Total sam les(n) examination enmination E.coli 

healthy diseased +ve -ve +ve -ve No. % 

50 10 40 21 29 21 29 . 21 42 

Table 2: Effect E.coli and difloxacin on erythrogram and total leukocytic count in rabbits (n=5) . 

Parameters erythrogram TLC 
Groull RBCs(106/c.mm Hb (Gm%) PCV (%) t03/cmm 

Healthy rabbits 6.36 iO.32 11.09iO.75 32.48±O.90 12.4liO.26 

Healthy rabbits 7fI>day 5.32±O.lS* 8.19±O.6J" 29.16±O.76* 14.02±O.32"'"' .-
difloxacin treated 14lbday 6.16±O.21 9.97iO.82 31.79±O.88 12.87iO.22 

Diseased rabbits 7"'day 5.07±O.34" 8.12±O.70· 28.34iO.92 13.89±O.24·· 

non treated 14doday S.lS±O.25"· 8.40±0.52* 28.17±O.90· 14.06±OJ7""" 

Diseased rabbits thday 5.50±020· 8.90±0.32* 30.05±O.49* 13.1S±O.19* 

difloxacin treated 14 lbday 6.08iO.39 10.04iO.39 3139±O.89 I 2.65±O.l 8 

• P < 0.05 U P < 0.01 

Table 3 : Effect E.coli and difloxacin on protein profile in rabbits (n=5) . 

Parameters T.pro, .... Alborn'" Globulin ~~o Group «midi) (""'d) (gmldl) 

Healthy rabbits 5.96±0.62 3.10±0.44 2.86 iO.29 1.08 ±O.l9 

Healthy rabbits 7ft, day 3.78±O.54* 1.98±0.22* 1.80 ± 0.23* 1.l0±0.17 

difloxacin treated 140.11day 5,48±O.76 2.90±0.20 2.58±OJ9 1.12±0.23 

Diseased rabbits 7\bday 3.50±0.66* 1.87±O.10· 1.63 ±O.3'''' 1.15±O.16 

non treated 14thday 3.64±O.59* 1.90i0.lS* 1.74 ±O.2)'" 1.09±O.13 

Diseased rabbits 7"'day 3.80±0AO· 2.05±O.12· 1.7S±O.25* 1.17±O.19 

difloxacin treated 14lhday 5.72±0.54 3.13±O.15 2.59±O.24 1.21±O.19 

• P < 0.05 .. p < 0.01 
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Table 4: Effect E.coli aDd difloxacin on liver enzymes enzymes in rabbits (n=5), 

Pllr'IImeteni AST ALT AJ.pb GGT 
Group (UIL) (UIL) .(UlLl (UIL) 

Healthy rabbits 19.65±1.18 25.05±1.13 lO.l6±1.50 17.12±O.lO 

Healthy rabbits 7"day 46.97±1.93* 30.23±1.79' 36.3(}J:1.72* 18.24±O.28' 

·difloxaci.n treated J4~day 43.95±J .16 27.39±1.65 12.12±1.85 17.53±O.22 

Diseased rabbits 7"'day 47.62±1.98· 30.64:1:.\ .90' l7.l7±1.88· 18.46±O.39' 

non !reated 14"'day 47.89±1.89· 31.25±1.77' 36.89±1.76* lS.SJ±O.37* 

Diseased rabbits t·day 45.78±1.99 ' 29.97:1:.1 .65' 34.97±1.42· lS.30±0.29' 

difloxa.cin treated 14!hday 41.85±1.78 26.20%1.70 ll .29±1.67 l7.l9±0.35 

.. P <O.05 

Table S: Effect E.coLi and difloxacin on kidney. function in rabbits (0=5). 

Parameters U,,,, Crealnlac 
Group (m"'d) (mo!dl) 

HcaJtby rabbits 22.28±O.19 1.21±O.22 

Healthy rabbits tbday 24.30±0.7S' 2.3 2±0.34' 

difloxaciD treated 14L1oday 23.71±O.56' 1.92±O.20· 

Diseased rabbits t~day 24.0I±O.61' 1.26±O.29 

IlOD treated 14\hday 23 .30±0.19' 1.30%0.17 

Diseased rabbits 7lbday 24. 12±O.4S' t.9I:1:(). IS' 

difloxacin. treated 14tbday 22.60%0.28 l.32%().15 

• P < O.05 -

JIJuuIOura. VeL Jled. oJ. Vol. XIII. No.1. 2011 
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