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ABSTRACT

The present study was delineated to evaluate the effect of colthactiosis on hematol-
ogi-cal parameters, some biochemical constituents of blood and evaluation the effect
of difloxacin in treatment of colibaciliosis in rabbits. A total of 50 White New Zealand
rabbits 4 week old (10 apparently healthy and 40 suffering from diarrhea) from a pri-
vate rabbits farm in Sharkla Province were used In this investigation. Rectal swabs
were collected from all rabbits for identification of rabbits suffering from diarrhea due
to E.coll infection. Twenty rabbits (10 apparently healthy and 10 suffering from diar-
rhea due to E.colt Infection) out 50 rabbits were divided into four equal groups (5 in
each), 15t group healthy rabbits and kept as control group, 279 group healthy rabbits
and treated with therapeutic dose of difloxacin, 39 group diarrhoeic rabbits non
treated, 48 group diarrhoelc rabbits treated with therapeutic dose of diflaxacin. At
78 and 14t days post treatment two blood samples were collected for biood picture
and blochemical analysis.

Examined rectal swabs collected from rabbits revealed 21 out 50 samples showed
positive {solate E. coll in percentage of (42 %).

Our study revealed that healthy treated with therapeutic dose of difloxacin and
diseased rabbits show significant decrease in total erythrocytic count, haemoglobin
content, packed cell volume %, total proteins, albumin, globulin and significant in-
crease {n serum liver enzymes (AST, ALT, GGT and alkaline phosphatase} urea and
creatinine Diseased rabbits treated with therapeutic dose of difloxacin show improve-
ment in hematological parameters and biochemical constituents of blood at 1441
days post treatment.

In conclusion, Colibacillosis in rabbits resulted in adverse effect in hematological
and blochemical parameters. Difloxacin treatment diseased rabbits improved these
parameters 141 day post treatment.

INTRODUCTION been recommended as a good alternative
source of dietary protein for increasing hu-
In recent years, the domestic rabbits have man population in developing countries
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(Lukefahr and Cheeke, 1991). Rabbits meet
contain a high percentage of protein which in-
crease the value of rabbits, Rabbits have a
better productivity of meat and fur (Tylor,
1980). Viral, bacterial and/or parasitic agents
were recorded as probable causes of death in
rabbits (Campagnolo, et al. 2003). Bacterial
infection in rabbits may be accompaned by di-
arrhea sudden and sudden death Garcia, et
al. (2002). Newton, et al. (2004) stated that
E. coli was the predominant microorganism
isolated from diarrheic rabbits.Colibacillosis
in rabbits was the most serlous problem
among the enteric disease Okerman (1994).
E.coli infection has a great economic influ-
ence on rabbit production (Owoad et al.
2004).

Difloxacin is a recently developed fluoro-
quinolone antimicrobial broad-spectrum anti-
bacterial activity widely used to treatment in-
fectlons in animals and poultry Gerardo, et
al. (20086). The primary target of all fluoroqui-
noiones is DNA-gyrase, (Einstein, et al.
1994). Fluoroquinolones have been seen to
interact with bacterial adherence and coloni-
zation of epithelial surface, alter the release of
proinflamatory bacteria products and modu-
late phagocytic capacity (Naz and Etffert,
2002).

The objective of the current study was to
elucidate the effects of E.coli infection on he-
matological and some biochemical parameters
as well as effect of difloxacin in treatment and
control of colibacelosis in rabbit.

MATERIALS AND METHODS
Drugs :
Difloxacin 10% (Dicural)R it is clear solu-
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Hon prepared for use in a dose of 10 mg/kg
body weight and is produced by Forte Dodge
Veterinaria §.A. Girona-Spain.

Animals:

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
weighting about 650-750gm. (10 healthy and
40 suffering from diarrhea). Rabbits were
housed in wire cages under complete hygienic
condition. Rabbits were fed on a balanced ra-
tHon free from any medications and given wa-
ter ad-libitum,

Bacterial examination :

A total of 50 rectal swab samples from
healthy and diarrheic ‘'rabbits. Swabs were
tacken for bacteriological examination for
identification of rabbits suffering from diar-
rhea due to E. coli infection. Collected sam-
ples were incubated on nutrient broth at
370C for 24h., then subcltured into nutrient
agar according to Woldehiwet, et al. (1990).
isolated bacteria were identified after Holt, et
al. (1994).

Experimental animals :
Twenty rabbits (10 healthy and 10 suffer-

ing from diarrhea due to E. coli infection) out
50 rabbits were divided into four equal groups
(5 in each), 15t group healthy rabbits and kept
as control group, 204 group healthy rabbits
treated with difloxacin a dose of 10 mg / kgm
b.wt in drinking water for 5 successive days,
31d group diarrhoeic rabbits non treated and
4th group diarrhoeic rabbits treated with di-
floxacin (10 mg/kgm b.wt in drinking water
for 5 successive days. At 7th & 14th days post
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treatment two blood sample were collected,
15t sample was collected In tube contain
EDTA for hematological studies according to
Jain (1998). 21d sample was collected in cen-
trifuge tubes for obtain clear serum for de-
termination of total proteins (Doumas, et al.
1981), albumin (Young, 1975), globulin was
calculated as difference between total protein
and albumin, Activity of transaminases (AST-
ALT) according to (Reitman and Frankel,
1857) alkaline phosphatase (Johm, 1882),
gamma glutamyl transferase (GGT) Szaz
(19698), urea (Tobaeeo 1979) creatinine

{Heory, 1974)...-. BIRTE AR 30

Statiatical analysis:-
Our data were tabulated and statistically

analyzed according to Spsswin (1995).
RESULTS AND DISCUSSIONS

Chemotherapy is one of the most rapidly
advancing branches of applied pharmacol-
ogy. New drugs are continually being intro-
duced with the aim of curing infections with
the least possible side effects to host. There-
fore, the search for safe antimicrobial agents

is a common target (Roady, 2007).

Clinical signs of diarrhea in rahbits due to
E.coli infection were depression, weakness,
depraved appetite, body temperature elevated
followed by yellowish watery diarrhoea. These
observations were coincided with those previ-
ously ohtained by Hassan, et al. (2008) and

Rodriguez, et al. (2008) in newly born rab-
bits.

The obtained results in our study revealed
that the E, coll was isolated from 21 out 50
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samples showed positive isolate E. coll in per-
centage of {42%). Similar findings were re-
corded by Fetaih (1885) who mentioned that
E.coll bacteria were the main isolated from di-
arrhoeic rabbits. Another authors Eid and Th-
raheem (2008) isolated E.coli in percentage of
59% in diarrhoeic rabbits. Moreover Hatab
and Moustafa (2007) stated that the main
isolated bacteria were E.col from diarrheic
rabbits.

The present work revealed that, both
healthy rabbits treated with difloxacin and di-
arrhoeic rabbits showed sigrqw—ﬁcaét decrease
in total erythrocytic count, hemoglobm con-
tent and packed cell volume associated with
leukocytosis. Similar finding were reported by
Magdy and Ahmed (1998) stated another flu-
oroquinolone enrofloxacin induces significant
decrease in erythrocytic count, hemoglobin
confent and packed cell volume in rab-
bits.Furthermore, our data clearly reinforced
by those obtained previously by Magdy and
Gehad (1997) stated that danofloxacin in-
duced significant decrease in haemoglobin
contents in rats. This increase in total leuko-
cytic count in rabbits freated with difloxacin
may be due to peripheral esinophilia with fiu-
croquinolone treatment suggesting acute hy-
persensivity reaction to the drug (Hootkins,
et al. 1988). The previous results was sup-
ported by the finding reported by Eisa (1998)
who found significant reduction in erythrocyt-
ic count, hemoglobin content, packed cell vol-
ume and significant increase in total leucocyt-
ic count in rabbits infected with E.coli,
Change in hematolog- ical parameters in in-
fected rabbits with E.coli was attributed to the
bacterial endotoxins which cause intravascu-
lar destruction of erythrocytic ceils and conse-
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quently lead to haemolysis and breakdown of
hemoglobin (Karatvanoyv,1984}). Another ex-
planation for reduction in erythrogram of
rabbit infected with E.coli come from Tseren-
puntag, et al. (2005) who stated that E.coll
lipopolysaccharide has direct effect as it in-
hibit bone marrow cells and its nephrotoxicity
decrease erythropoietin blood level. Also, Dag-
mar, et.al. (2002) stated E.coli infection, pro-
duce cell damage toxin (enterohemolysin} that
causes changes In cell membrane permeabili-
ty and formation of surface lesions causes
RBC destruction. Leukocytosis in diarrheic
rabbits may due to inflammatory response in
the gastrointestinal tract due to bacterial in-
fection Doxey (1983).

Analysis of blood serum constituents of
rabbits show significant decrease in serum to-
tal proteins, albumin and globulin in healthy
rabbits treated with difloxacin and diarrheic
one. These results are reinforced those ob-
tained by Mohamed (2004) who found an-
other fluoro—quinolone danofloxacin pro-
duced a significant decrease in serum total
proteins level in healthy hens. These results
were supported by previous studies Eisa
(1998) who recorded that infection of rabbits
with E. coli resulted in a significant decrease
in total protein, albumin and globulin. Similar
results were recorded by Hiisler and Blum
(2002) mentioned that E. coli induce signifi-
cant decrease in total protein and albumin.
Decreased albumine in diarrheic rabbits
might be attributed to its small size and os-
motic sensitivity to fluld movement.Further
explanation of hypoalbuminemia may be re-
ferred to the fact that the liver in the sole of
albumin synthests and hypoalbuminemia is
important feature of liver disease (Kaneko,
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1980}. Moreover could be attributed to the de-
structive effect on the Intestinal villi which
lead to malabsorption. Hypoproteine- mia in-
duced by sepsis was reported by Viahos, et
al. (2005) and Schuerholz, et al. (2005). Ra-
dostitts, et al. (2002) mentioned that de-
crease protein level in diarrheic animal may
be due to a state of ancrexia and inability of
the synthesis proteins.

In the current work obtained data indicat-
ed significant increase in the llver enzymes
(AST, ALT, GGT and alkaline phosphatase)
urea and creatinine in healthy rabbits treated
with difioxacin and diarrheic rabbits. These
results may be due to alteration of membrane
permeability or damage of the hepatic cells by
direct effect of the drug resulting in escape of
these enzymes to the plasma (Hanafy 18983).
Similar results were reported in diarrheic rab-
bits by (Eisa 1988). On the same ground
Joan and Pannel (1981) recorded that bacte-
rial infection produced alteration in cellular
permeability due to changes in cell membrane
which allows the escape of these enzymes
(AST, ALT, GGT and ALP) into serum in ab-
normal high level. The investigated enzymes
are mostly of hepatic origin and so their in-
crease levels in the serum was Indicative to
hepatocellular damage (Campbell and Coles,
1988). Our results agree with those reported
by El-Boushy, et al. (2005) who recorded
that E.coll infected rabbits evoked a signifi-
cant increase in AST, ALT, GGT and ALP.
These recorded results were supported by
(Eaneko 1980) who mentioned that the in-
crease uric acid, creatinine in the infected
rabbits could be attributed to the degenera-
tive changes in the kidney tubules preventing

t
excretion of urlc acld and creatinine increas-
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ing their levels in serum. Elevation of serum
creatinine due to endotoxins of E.coli In rat
was reported by Collin, et al. (2005).

For trials of treatment, our study revealed
that, the use therapeutic dose of difloxacin in
treatment colibacillosis among rabbits orally
resulted in a good rapid recovery of diarrheic
rabbits, reduced the clinical symptoms, im-
proved the health status and improved he-
matological and blochemical 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 infected with E.coll by another flu-
oroquinolone (danofloxacin) induce improved
the health status and hematological and bio-
chemical parameters. In keeping with this
line, Bryan, et al (1998) stated that danoflox-
acin improved perfomance of infected chick
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with E.coli. Our results were supported by
Rosdy (2007) who found that pefloxacin ap-
peared to be an effective treatment for control-
ling colibacillosis diarrhoea. Improved hae-
matological and biochemical parameters post
treatment may be due to antibacterial effect of
the drug Abd El-Aziz (2002). Same was re-
corded by Alexandra, et al. (2010) who men-
tioned that use difloxacin in treatment E.coll
Infection in chickens induce reduced the clini-
cal symptoms.

Summing up our observations, It could
be concluded from the present study that
colibacillosis in rabbits induce many ad-
verse effect on both haematological and bi-
ochemical parameters but administration of
difloxacin in therapeutic dose considered
value in medication of E.coll infection in
rabbits.

Vol. XIlT, No. 1, 2011



Halla, M. Ehalll; et al...

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

examination

Biochemical
examination

+ve -ve

+ve ~ve

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

RBCs(106/c.mam | Hb (Gm%)

PCV (%)

103/cmm

Healthy rabbits

6.36 +0.32 11.0910.75

32,484+0.90

12.4110.26

Healthy rabbits

7" day

5.3240.15* 8.1940.61*

29.1630.76*

14.0240.32**

difloxacin treated

14"day

6.1610.21 9.97140.82

31.7940.88

12.8740.22

| Diseased rabbits

7*day

5.0740.34%* 8.1240.70*

28.3430.92

13.8940.24**

14"day

5.1510.25** 8.4010.52*

28.1710.90*

14.060.37**

Diseased rabbits

7®day

5.50+0.20* 8.9040.32*

30.0510.49*

13.1520.19*

difloxacin treated

14™day

6.084+0.39 10.0410.39

Globulin

31,39+0.89

(gm/dl)

12.6510.18

Healthy rabbits

3.1040.44

2.86+0.29

1.08 £0.19

Healthy rabbits

7% day

3.7830.54*

1.98+0.22*

1.80+0.23*

1.1040.17

difloxacin treated

14%day

5.4840.76

2.9040.20

2.5810.19

1.1240.23

Diseased rabbits

Thday

3.50+0.66*

1.8740.10*

1.63 +0.31*

1.1510.16

non treated

14%ay

3.64+0.59*

1.90+0.15*

1.74 £0.23*

1.0940.13

i Diseased rabbits

7T*day

3.8010.40*

2.0540.12*

1.75+0.25*

1.1740.19

difloxacin treated

*P<0.05

Mansoura, Vet. Med, J.

14"day

5.72140.54
P <0.01

3.1310.15

2.5940.24

1.2140.19

160

Val. XII, No. 1, 2011



Halla, M, Khalil; et al...

Parameters

(UL)

ALT
(U/L)

Table 4: Effect E.coli and difloxacin on liver enzymes enzymes in rabbits (n=5).

Alph
(UML)

Healthy rabbits

39.65+1.78

25.05+1.13

30.16+1.50

-difloxacin treated

Healthy rabbits

7™day

46.97+1.93*

30.23£1.79*

36.30:1.72*

14™day

43.95+1.76

27.39+1.65

32.12+1.85

Diseased rabbits

7%day

47.62+1.98*

30.64+1.90*

37.17£1.88*

18.46+0.39*

non treated

14%day

47.89+1.89*

31.2541.77*

36.80+1.76*

18.51+0.37*

Diseased rabbits

7‘hday

45.78+1.99*

29.97+1.65*

34.97+1.42*

18.30::0.29*

difloxacin treated
* P<0,05

14%day

41.85+1.78

26.20=1.70

33.29+1.67

17.39+0.35

Table 5: Effect E.coli and difloxacin on kidney function in rabbits (n=5).

Parameters

1

(mg/d)

Healthy rabbits

22.28+0.19

1.2140.22

Healthy rabbits

7%day

24.30+0.78*

2.3240.34>

23.71+0.56*

1.9240.20*

7"day

24.01+0.61*

1.26+0.29

23.30+0.19*

1.3020.17

7"day

24.12+0.48*

1.91+0.18*

Mansouras, Vet. Med. J.

* P<0.05

22.60+:0.28
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