|
Halls, M. Khalil; et al... ISSN 1110-7219 155

FIELD EVALUATION OF DIFLOXACIN IN TREATMENT OF
COLIBACILOSIS IN WHITE NEW ZEALAND RABBITS

Halla, M. Khalll*; Nesreen A. Shawky*;

Saleh, M. A."" and Emam, E. E.*
Bisehenesiry * and Microblolagy ** departmend
I Animal Healih Rescarch lnstituie (Cagarig, Sherkia Egypd)

ABSTRACT

The present study was delineated fo evaluate the effect of calfbactiosts on hemalioi-
ogl-cal paramelers. some blochemical constituents of blood and evaluation the effect
af diffoxacin in tregtment of coltbactllnsis in rabbits. A tolal of 50 White New Zealand
rabbits 4 week ald (10 apparently healthy and 40 suffering from diarrhea) from a pri-
vale rabbits farm in Sharkis Frovioce were used fn this investigation. Rectal swabs
were coliected from afl rabbits for identtfication of rabbits suffering from diarrhea due
to E coll infeetion. Twenly rabbits (10 spparently healthy and 10 sulffering from diar-
| rhea due to E.colt infection) out 50 rabbits were divided into four equal groups /5 (o

each), 1% group bealthy rabbits and kept as control group, 2°9 group healthy rabbits
| and treated with therspeutic dose of diffaxscin ¥9 group diarrhoele rabbils non
treated, 41 group diarrhoete rabbits treated with therapeutic dose of diffaxactn. At
' 7N and 148 days post treatment two bisod samples were collected for blpod picture
and brocfiemical analysis.

Examined rectal swabs collecied frarm rabbits revealed 21 out 50 samples showed
positive fsolate E. colf In percentage of (42 %)

Our study revealed that bealthy treated with therapeutic dose of difaxacin and
diseased rabbits show significant decrease in total erythrocytic count, hasmogiobin
conrent, pecked celfl volutme %, fotal proteins, albumin, globulin and significant in-
crease in serum liver enzymes (AST, ALT. GOGT and alkaline phospheatesc) ures and
creetinine Diseased rabblfts ireated with therapeulic dose of difioxcacin show Improve-
ment in hemsialogical parameters and biochemical constituents of blood at 140
days post trealment.

In conclusion, Coltbacillosts in rabbits resulted o adverse effect in hematological

and blochemical parameters Diffoxacin treatmeni diseased rabbits bmproved these
parameters 149 day post trestment

INTRODUCTION been recommended @as a good alternative
source of dietary proteln for increasing bu-

In recent years, the domestic rabbits have man population In developing countrics
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(Lukefahr and Cheeke, 1991). Rabbits meet
contaln a high percentage of protein which in-
crease the value of rabbits, Rabblts have a
better productivity of meat and fur (Tylar,
1880). Viral, bacterial and /or parasitic agents
were récorded as probable causes of death In
rabbits (Campagnolo, et al. 2003). Bacterlal
infection in rabbits may be accompaned by di-
arrhea sudden and sudden death Garcia, et
al. (2002). Newton, et al. (2004) stated that
E. coll was the predominant microorganism
Isolated from diarrheic rabblte.Colibaciliosls
In rabblta wes the most serlous problem
among the enteric disease Okerman (1884).
E.coll Infecton has a great economie influ-
ence on rabbit production [Owoad et al.
2004)

Difloxacin 15 a recently developed fluoro-
guinplpoe andmicrablal broad-apectrum ani-
bacterial activity widely used o reatment fn-
fections In andmals and poultry Gerardo, et
al. (2008). The primary target of all fluorogui-
nolones 18 DMNA-gyrase, (Einstein, et al
1884). Fluorequinolones have been seen Lo
inieracl with bacterlal adhersnce and eolond-
ration of eplthellal surface, alter the release of
pronflamatory bacteria products and modu-
late phagocytic capacity [Naun and Eiffert,
2002)

The abjective of the cwrent study was to
elucidate the effects of E.coll infocton on he-
matological and some blochemical parameters
as well as effect of dilloxacin n reatment and
control of colibacelosis i cabblit.

MATERIALS AND METHODS
Druga :
Diffexacin 10% [Dicural)® it i3 clear solu-
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tion prepared for use In a dose of 10 mg/kg
body welght and Is produced by Forte Dodge
Veterinaria S.A. Glrona-Spain.

Animals:

This study was carried out In a private rab-
bit farm al Abo-Hamad elty (El-Sharkla Prov-
lncel, A total number of 50 White New Zea-
land rabbite aged from 3-4 week old and
welghting about 650-750gm. (10 healthy and
40 suffertng from dlarrhea). Rabbila were
housed in wire cages under complete hygienic
condition. Rabblia were [ed on a balanced ra-
tion freg from any medications and glven wa-
ter ad-Ubitum,

Bacterial examination ;

A lotal of 50 rectal swab samples from
healthy and diartheic Tabbits, Swaba were
tacken for bacteriological examination for
identfication of rabbits suffering from dlar-
rhea due to E. coll infection. Collecied sam-
ples were [meoubated on nutrient broth at
379C for 24h., then subeltured inte nutrient
agar according 1o Waldehtwet, et al. (1884).
Isolated bacterla were identifled aiter Holt, et
Bl (1684}

Experimental animals :

Twenty rabhbits (10 healthy and 10 suffer-
ing (rom diarrhea due ta E. coll infectlon) aut
50 rabbits were divided into four equal groups
{5 tn each}, 15! group healthy rabbits and kept
as control group, gnd group healthy rabbits
treated with diloocacin A dose of |0 mg / kgm
bowt In drinking water for 5 successive days.
3rd group diarthoeic rabbits non treated and
4th group diarrheoelc rabbits treated with di-
floxacin (10 mg/kgm b.owt n drinking water
for 5 successive days. At 710 & 1417 days post
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treatment two blood sample were collecled,
15t sample was collected In tube contain
EDTA for hematological atudiss according Lo
Jatn (1893) 2799 sample was collected in cen-
trifuge tubes for obtain clear serum for de-
termination of Lotal proteins [Doumas, &t &l
1681), albumin (Young, 1875), globulin was
calculated as difference between lotal protein
and albumin, Activity of ransaminasss {AST-
ALT) according to (Reitman and Frankel,
1867) alkaline phosphatase [John, 1882)
gamma pglutamyl transferase (GGT) Szas
(18698), urca (Tobacco, 1978) creatinine

(Henry, 1674).

Statistical anatysis:-
Our data were tabulated and statisiscally

analyzed according to Spaswin (1908).

RESULTS AND DISCUSSIONS

Chemotherapy 1s ong of the most rapidly
advancng branches of applied pharmacol-
ogy. New drugs are continually being intro-
duced with the alm of curing Infections with
the Jeast possible side effects to hoat. There-
fore, the search (or safe antimicroblal agents

13 a comumon target [Roady, 2007).

Cliniea) slgns of diarrbea in rahbits due to
E.coll Infecton were depression, weakness,
depraved appetite, body temperature elevated
followed by vellowlah watery diarrhoea. These
observations were colncdded with those prewvi-
ously oblained by Hasaan, et al. (2008) and
Rodrigues, et al. (2008) in newly born rah-
Dils

The obtained results in our study revealed
that the E. coll was isolated from 21 out 50
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samples showed positive isclate E. call In per-
centage of (42%). Similar findings were re-
corded by Fetath [1885) who mentoned that
E.coll hacterla were the maln izsclated fom di-
arrhoeic rabbits. Another authors Eid and Ib-
raheem (2008) isolated E.coll In percentage of
59% In diarrhoeic rabbits. Moreover Hatab
and Moustafs [2007) staled that the maln
isclated baclerla were E.coll [rom diarrheic
rabhbiis,

The present work revealed that, both
healthy rabbits treated with diloxacin and di-
arthoelc tabbits showed signi-ficanl decrease
in total erythrocytic count, hemoglobin con-
tent and packed cell volume assoclated with
leukocytosls. Simbar finding weére reported by
Magdy and Ahmed (1988) stated another flu-
oroquinoione enrofloxacin Induces significant
decrease [n erythrocytic count, hemoglobin
conlenol and packed cell volume Inm rab-
Lits. Furthermore, our data clearly reinforeed
by those obtained previously by Magdy and
Gehad (18D7) stated that danofloxacin In-
duced significant decrease in haemoglobin
contenta (n rata, Thia increase in totsl leuko-
eytic count in rabbits weated with difloxacin
may be due to peripheral sainophilia with Qu-
orogquinolone treatment suggesting acute hy-
persengivity reacUon to the drug [Hootkdns,
et al. 1888), The previgus results was sup-
ported by the fAnding reported by Eisa (1998)
who found significant redoction tn erythrocyt-
1¢ count, hemoglohln ecantent, packed cell vol-
ume and significant increase in (otal leucocyt-
it count tn rabbits infected with E.coll
Change in hemailolog- lcal parameters m [n-
fected rabbits with E_ coll was attributed to the
bacterfal endoloxdns which cause (ntravascu-
lar destruction of erythrocytic ctlls and conse-
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quently lead to haemolysis and breakdown of
hemoglobln (Karatvanov,1984). Another ex-
planation for reduction In erylhrogram of
rabbit infecled with E.coll come from Tseren-
puntag, et al. (30056) who stated that E.coll
lipapolysaccharide has direct effect as 1t in-
hibit bone marrow cells and its nephrotoxdcity
decrease erythropoletin blood level, Also, Dag-
mar, et.al, (2002) stated E coll infection, pro-
duce cell damage toedn (enterohemolysin) that
causes changes in cell membrane permeabll-
ty and formation of surface leslons causes
RBC destruction. Leukocytosis in dimthelc
rabbits may due to inflammatory response in
the gastrointestinal tract due to bacterial in-
fection Doxey (1983),

Analysla of bleod serum constituents of
rabbits show significant decrease (o serum to-
tal proteins, albumin and globulln in healthy
rabbita treated with difloxseln and diarrhele
orne. These results are retnforced those ob-
tained by Mohamed (2004) who found an-
other flucro—quinolone danclloxacin pro-
duced a significant decrease in serum total
protélns level In healthy hens. These results
were supporied by previous studies Eisa
(1888]) who recorded that infection of rabbits
with E. coll resulted in a significant decrease
In total prateln, albumin and globulin, Similar
results were recorded by Hilaler and Blum
(2002) mentoned that E. coll Induce signifl-
cant decrease in total protein and albumin.
Deereased albumine in  diarrhele rabblts
might be attributed 1o its amall size and os-
motic sensitivity fo fluld movement Further
explanation of hypoalbuminemia may be re-
fested o the fact that the Uver in the sole of
albumin synthests and hypoalbuminemia is
lmportant feature of Uver discase (Eaneko,
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1680). Moreover could be atirtbuted to the de-
glructve effect on the Iniestinal villl which
lead to malabsorption. Hypoproleine- mla [n-
duced by sepsis was reported by Viahos, et
al (2008) and Schuerhole, et al. (2006). Ra-
dostitis, et al. (2002) mentioned thei de-
crease protein level In diarhelc andmal may
be due Lo a stefe of anorexdsa and inabllity of
ithe synthesls proteins,

In the current work abtalned data indlcat-
ed significant increase in the liver enzymes
{AST. ALT, GGT and alkaline phosphatase)
urea and creatdnine in healthy rabbits treated
with difloxacin and diarrheéle rabbits. These
rcaulls may be due to alteration of membrane
permeability or damage of the hepatic cells by
direct effect of the drug resuling in escape of
these enrymes to the plasma (Hanafy 1883)
Similar results were reporied in diarrheie rab-
bita by (Eisa 1888). On the same ground
Joan and Pannel (1881) recorded that bacte-
rial Infection produced alteration in cellular
permeability due to changea (n cell membrane
which allows the eacape of these enzymes
[AST, ALT, GGT and ALP) Into serum In ab-
anormal high level. The investigated enzymes
are mosly of hepatlc origin and so their in-
crease levels In the serum was Indicative to
hepatocellular damage (Campbell and Coles,
1884). Our results agree with those reported
by El-Boushy, et al. (2006) who recorded
that Ecoli tnfected rabblls evoleed 2 signifl-
cant increase in AST, ALT, GGT and ALP.
These recorded results were supported by
(Eaneko 1880) who mentoned that the in-
crease uric acid, creatnine i the mfected
rabbits could be attributed to the degenera-
fwve changes (n the kidney tubules preventing
excretion of uric acid and crealining Increas-

Val XIOI, No, I, 2011



Halla, M, Ehalfl; et &l...

ing thefr levels in ssrum. Elevatfon of serum
creatinine due to endotoxdns of E.call in rat
wasa reported by Collin, et al. (2005).

Far trials of treatment, our sludy revealed
that, the use therapeutic dose of diffoxacin (n
treatment colibacillosis among rabbits orally
resulted tn a good rapid recovery of diarrheic
rabbils, reduced the clinical symploms, Lm-
proved the health status and Improved he-
matological and blochemical parameters lo-
wards the normal level at 14" days post
treatment, These results agreed with that of
Mobhamed (2004] who found hat the treat.
ment chick infected With £ coll by anather Ou-
aroqulnolone (danofloxacin) induce improved
the health atatus and hematological and bio-
chemical parameters. In keeping with this
line, Bryan, et al (1988) stated that danoflox-
acin improved perfomance of Infected chick
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with E.coll. Our results were supported by
Roady (2007) who found that peflaxacin ap-
peared to be an effective treatment for control-
ling colibaclllosls diarrhosa. Improved hae-
matelogical and blochemical paramelers posi
treatment may be due to anubacterial eflect of
the drug Abd El-Adx (2002) Same was re-
corded by Alexandra, et al. (2010) who men-
Honed that use diflexacin tn treatment E.coll
infection 1n chickens induce reduced the clini-

cal symptoms,

Summing up our observatons, [t could
be concluded from the present study that
collbacillosis [n rabblis Induce many ad-
verse effect on both haematological and bi-
occhemical parameters but administration of
difloxacin  in  therapeutlc dose considered
value In medication of E.ecoll infection In
rabbits
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Table 1; Isolation of E.coli from rectal swab samples collected from diarrhoeic rabbits. (n=50).

Cuolural Biochemical Tolal +ve
examination examination E.coll
“ve -ve ive | -ve | No. | %

21 9 21 3| 42

Table 2: Effect E.coli and difloxacn on erythrogram and total leulcocytic count in rabbits (n=3)

Parameters erythrogram TLC
RBCs(106/c.mm | Hb (Gm%) | PCV (%) 10%/cmm

Group

Healthy rabbits 6.6 4031 | 1.0, 75 32 484090 (2414026

Healthy rabbits | 7 day 5.3240.15% | .1950.61% | 20.16£0.76* | 14.0240 32"
difloxncin weated | jathg,, 5164021 9974082 | 31.79+0388 | 12878022

Diseased rabbits | 7%ay | 5.07H0.34% | 81240.70* | 28343092 | 13.8950.24%%

non trealed 14" day 5. 1540.25% B.4040.52% | 28, 1740.90° | 140640374

Discased rabbits | 7*day $50£020° | 8.904032% | 30.0540.49* | 13.1550.19*
difloxacin weated | | ghg,, 60840 39 10044038 | 3139089 | 12652018

*P=0.05 P <001

Table 3 ; Effect B.coli and difloxacin on protein profile m rabbits (o=5) .

— PErameters T.pro Alhumin Clabulin MG
Group —| fgm./dl} {gm/d) (gm/dl) Hatlo

Healthy rabbits 5 860,62 3.1 0044 2.86 £0.29 108 40.19
Healthy rabbits 7" day 3,780 54* | s 22 180 +0.23* 1L1ok0.17
difloxacin veated | g0y, 5.4840.76 2.90:40.20 2.5840.19 1.1240.23
Driszased rabbits T-d.lj.' 50D S8 1LBTED10* 1.63 20.31" 1154014

fom frested 14%day 36440 50 1.0y 154 074 40,21* 1.A¥0.13

Drigensed rabbits ER G 2050,12" 1750 25" 1174019

diffowacin weated | | ghgy | 6 720,54 31034015 2.5940.24 1.2140.19

*F<005 * P <001
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Table 4; Effect E.coli and difloxacin on liver enzyroes enzymes in rabbits (o=5).

Prrameters AST AI;T
Groop L (u) {LVL) LUL) (uL)

Healthy rabbits 19656178 | 2505&1.13 | 30062150 | 17124030
Healthy rabbits Thdey | 46972191 | 10.21£1.79* | 3630172 | |824s028"
difloxscin treated 1%y | 43952176 | 2730165 | 32120085 | 1753072

Diseased rabbits Tday | 476241 98% | 30.642150° | 370721 88% | 1§ 46a0 19"
non treaizd J4%ay | 47.89s1.89% | 31282177% | 368931 76% | 185120 37°

Diseased rabbits Thday | 4578+1.99% | 2097165 | 3497s1.42% | 1830s029%

difloxacin treated ld%ay | 41854178 | 26206070 | 13294167 | 17392035

* P<0.05

Tuble 5: Effect E.coli and difloxacin on kidney funclion i rabbts (a=5).

Farameters Ures CreiLnloe

Group (mg/d) ' {mprdh)
Healthy rabbits 12.28:0.19 1214072
Heslthy rabbits T*dmy 24 3040 78 13240 4"
difloxacin weated 14%day 73.7140.56* 15220 30%
Driseased rabbit T day N | 26035
non tresied 1 4% day 2330019 1302017
Diseasad rabbits Tday 2412+ 48* L9018
difloxscin treated 14% day 22 600,28 132015

* P<0.05
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