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ABSTRACT 

The effect of marboOoxacJn on cellular Immune respons~ was invesUgated In twen

ty Ncwzca1and white rabbits of 3-4 months old (eJihu non-vaccinated or vaccinated 
wiih the inactivated rabbit Viral hemorrhagtc disease (RVHD) vaccine) and weighing 

about 2-2.5 kg b . wt. The drug was given Intramuscularly (2 mg/ kg b. M .l daily for 5 
successive days. The total leukocytic count, serum mtrlc OX1de level and serum lyso

zyme activity were evaluated. It was achieved that the admJ.nJstration of marboOoxa

c1n Induced a sIgnJOcant decrease In total leukocytic count (up to 4 weeks), serum tJJ

tric axtde level (up to 1 week) and serum lysozyme acUvity (up to 3 days] In 

vaccinated group. On the other hand, no sIgnJllcant changes could be detected in to
ta] leukocytic count, serum nitric OXide level and serum lysozyme aCtlV1ty of non
vaccinated treated group. It was concluded that 8dmJ.n.JSlralJon of marboOoX8.c1n is 
not recommended to be used in vacCInated rabbfls 8S Jt possess an immunosuppres
sive effect but can be used safdy 1n non-vaccinated rabbits. 

INTRODUCTION 
Rabbits are important farm anJ.mals 

raised for a varJety of purposes including 

meat. fur and wool production from some 

breeds. They are also used as laboratory ani

mals and kept as pets (Okerman, 1988). 

From the most serious wal d1seases attack

Ing rabb it populatlons Is the viral hemorrhag

Ic disease (RVHDJ which causes high mortaU

Ues reach1ng ) 00% especially in adults 

(HaDaR, et at. 2009). VaccinaUon of rabbtts 

In industrial rabbitries against RVHD is the 

only way to control the disease where It Is en

demlc (Taha. ot ai, 20091. 

_lUll, VeL Med • .J. (335- :ISS) 

Antibiotics are Widely used in rabbit indus

try either (or prophylaxis or treatment of bac

terjal diseases affecting rabbits (Hanaa. ct 
aI .• 2009). Many antibiotics are capable of de

pressing the 1mmune system even at thera

peutic levels . Immunosuppressive properties 

of some anl1blol1cs are efIective in inhibition 

of both cellular and humoral Lmmune re

sponses to a variety of vaccines (SbaJahy, 

19891. 

Marbonoxactn 1s a new third generaUon of 

nuoroqulnolones Intended for veterlnary use 
(lwmpU and. E)-Kattan, 2007). Many studJes 
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have shown an immunotroplc action of fIuato

qU1nolones; they can either stimulate or In· 

hlblt the functions of the lmmune system 

(5zczJpka and obmlliaka-_. 

200S). 

There have been no pubUshed reports on 

Ihe ImIDuno-pharmacologtcal effect of marbo

l10xacin in rabbits. Therefore, the present 

work was at.med to explore the possible effect; 
If any: of marbofloxacln on cellular lmmune 

response of non-vacctnated and RHDV

vaccinated rabbUs. 

MATERlALSAND METHODS 

1lruC: Marboftandn (Marbocyl- 10%) : 

It 1s present as injectable V1al of 50 ml. It 

was produced by Vetoqumol SA, France. 

Vacc1ne: 
InacUvaled rabbit haemorrhaglc disease vi

rus vaccine was used for acUve lmmun1Zation 

of experlmental rabblts. It was purchased 

from Veterinary Serum and Vaccine Research 

Institute (VSVRJ). Abbasla, Cairo. Egypt. 

AnImal. : 

A total of twenty (20) Newzealand white 

rabbits of 3-4 months, weighIng about 2-2.5 
kg were used in this work. They were pur

chased from a private rabbitry w1thout previ

ous hIstory of RHDV au tbreaks or vaccination 

against RHDV. 

ElIpcnmentai d ...... : 
Rabbtts were housed In dlsJnfected metal 

cages in a well ventilated, well lightened and 
diSinfected room. They received commercial 

pellet ration and clean water (ad-lJbllum). and 

_un. Vet lied. J. 

:1:16 

kept under observation for 1 week before be

~g used. They were classified into 4 groups 
(each of 5 rabbits) as the foUowtng: 

- Group (1) was left as control, non

vaccinated non-treated group. 

- Group (2) was Intramuscularly injected 

with marbonoxacIn 10% at a dose of 2 

mg/kg b ,wt, (0,05 m1 / rabbll) according 

10 Abo-El-Booud and Ooudah, (2009) 

for 5 successive days. 

. Group (3) was subcutaneously injected 

with the inactivated rabbit haemorrhag1c. 
disease ViruS vaccine at a dose of 0.5 ml 

per rabbit (H8n88, et aI., 2009). 
- Group (4) was gtven marbaOoxacLn 10% 

(2 mg/ kg b .wt.) then vacCinated at the 

5th day of treatment. 

Each group was housed separately under 

well hygienic measures with daily observation 
until the end of the experiment. 

Sampling : 
Two blood samples (whole blood and ser

um) were collected from the ear vein of each 

rabbit at zero time (prior vaccination and drug 

admlnlstratlon), and at 1st , 3rd, 7th, 14Lh, 

21 st and 28th days post vacclnaUon and / or 

drug admlnlstration for studytng the cellular 

lmmune response. 

a) Whole blood _ple : 
Blood sample (2-3 mI) was collected from 

the ear veln In a stertle Wasserman tube con

tatntng EDTA (0.5 mg/ml of blood) to be used 
for determination of totalleukocyttc counts. 

b) Serum aample : 
In a slerUe Wasserman tube, 3-5 m1 of 

blood was coUected wtthout an anttcoagulant . 
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The sample was allowed to coagulate, and 
then the serum was separated by centrifuga
tion at 3000 f.p.m. for 10 minutes and stored 
at _20°C until assayed. 

AHeasm.ent of cellular Immune re
sponse: 

1- Determination of Total leukocytic 

count was carrted out according to 

Scbalm, ct al., (1976) USlng Turk's so

lution as a dUuent for white blood ceUs. 
2- Measurement of serum rtltrlc oxide level 

ill serum was measured according to 
Ramadan and At:tla. (2003) . 

3- Measurement of lysozyme activtty by ag

arose gel cell lysis assay was carried out 
according to the method described by 
Schllz. (1987). 

Btatlatlcal anaIyola: 
The obtatned data 1n the present study 

were statistically analyzed for analysIs of vari

ance (ANOVA) and least slgnillcant difference 

(LSD) as described by Snedecor and. Co· 

chran, (l08l) by using computerized SPSS 
(1996) version 10.0. 

RESULTS AND DISCUSSION 

10 veterinary practice. antibiotics are in

volved in the treatment of bacterial infection. 
Many of these antibiotics are capable of mod.1-
fying the Immune system even at therapeutic 

levels. The present work was aJmed to explore 

the possible effect of uSing marbofloxacm on 
cellular Immune response of both non

vaccinated and vaccinated rabbits (rabbit viral 

hemorrhagtc disease). The total leukocytic 
COWlt. serum nltnc ox1de level and serum ly

sozyme activity were evaluated . 

JlantfO~ Vet Jled. J . 

1- E1Ject of marbofioudn on tota11eu
kocytlc count: 

The present study showed that tntramus
cular tnjection of marbofloxactn (2 rog/kg 

h.wt.) for 5 succeSSive days in vaccinated 
group evoked a Significant decrease in total 

leukocytic count durtng the entire pertod of 
the study (4 weeks) in comparison With vaCCi

nated non-treated group. Meanwhile . no slg

ntficant changes were observed between noo

vaccinated treated group and non-vaccinated 
non-treated group (Table I). These results 

were In agreement with that of Zabra and 

Abel El-A&cm, (2008) who found that when 

marboOoxactn was given simultaneously wIth 

tbe vaccine and one week post vaccination at 
therapeutic and double therapeutic doses it 

revealed a slgntficant decrease in totalleuko

cyt1C count. 

SimUar results wcre obtained by Jimenez.. 

Valera et aI., (1995) who observed that leu
kopenia was induced in ctprofloxactn treated 

mJce. On a slmtlar ground. Yamaoka et aI., 
(1991) concluded that ofioxacin decreased the 
leukocytic count Ln aged patients suffering 

from lower respiratory tract infections. fur

thermore, Blum et aI •• (1994) stated that de

creased wac counts, Hb concentration and 
PCV raUo were reported In humans receiving 

{luoroqulnolones: 

2- Effect of marboflozac1n on aerum ni

tric azide levd: 
Nitric oXlde (NO) Is a product of macro

phages activated by cytoklnes, microbial com

pounds or both. Is der1ved from the amino 
acid L-argtnIne by the enzymatic actiVity of in

ducible nitric oXide synthase (lNOS) and func
tions as a tumorJcldal and antt.m.lcroblal mole-
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cule 10 Vitro and in vivo (Nathan, 1992), 

The obtained results concern1ng the effect 

(If marboOoxacln on serum nllrlc oxide levelln 

vaccinated and non-vacc1nated rabbits were 

Illustrated Ln Table (21. Nitric oxIde level was 
~lgntftcant1y decreased In vaccinated treated 
group at 1 day, 3 days, 1 and 2 weeks of the 

(:.xpertment when compared with vaccinated 
non-treated group. The decrease of n1tr1c ox

Ide level in vaccinated marboOoxactn treated 

,:roup reflects the depression of macrophage 

activtty In response to marbofioxacln adm1nJs
IraUon. Meanwhile, the non_v~cctnated group 

!lhowed a non slgn1ftcant change in nitric ox
Ide level in response to marbofloxactn treat
ment In comparison With the non-vacclnated 
non-treated group. ThIs was 1n fuD agreement 
With Bcczyp:ta. et al., (2004) who found that 

marboOoxacin adminis tered Intramusculary 

Ove urnes at 24-h intervals at a dose of 2 mgt 

kg decreased the producUon of nitric oXide by 

peritoneal macrophages 10 non-Infected and 
E. colHnfected mice. Similar finding was re

corded by Kolto. et aI .• (2006) who slated 

that clprofi oxaC1n tnhlblts cytoklne-lnduced 
nitric o;ldde productJon In human colonic epl

tbeltum. Furthermore. Chtn-Duat:1D ct aI., 
(1997) slated that norfloxacln can block the 

effect of nttnc oxide that produced durmg en

dotoxemia in patients wtth hepatic cirrhosis. 

s- meet of marboftoypctn on .erum ly

oozymcactlnly: 
Lysozyme Is a natural enzyme With anUvt-

Ahm6oura. Vet Jled. .T. 

rat antibacterial and ImmunomodulaUng ac

tions that acts as a non-spectftc defense 

mechanism and reflecls the acUv1ties of mac
rophage. (E1-8a,yed and Mana!, 2007). 

Table (3) showed that admInistration of 

marbofioxacLn to vaccinated group elicited a 
significant decrease in serum lysozyme level 
at the 15t and 3rd days of the study In com

pan50n with vaccinated non-treated group. 
J'he decrease of lysozyme activtty In vacCi-
, 
nated marbofioxacln treated group reflecl8. 

the depression of macrophage actJVlty in re-

sponse 

While. 

to marbofloxacln adm1n1stratlon . 

the drug adm1n1stratlon in non-

vaccinated rabbits induced non-slgnlflcant 

changes when compared ~th non-vacctnated 
non-treated control group. SLrollar results 

were obtatned by Bradford and Rubin (19861 
who found that the qu.tnolone nucleus

contaln1ng nedocromil sodium produced small 

but slgn1flcant inhibition of FMLP-induced ly
sozyme secretlon by about 25% In rabbits. 

The results also agree with that of Webber et 

al.. (1997) who menUoned that nedocromil 

sodJum tnhJblted the increase in lysozyme 
produced by platelet act1vating factor of fer

ret's trachea. 

It was concluded that marbotloxacLn has a 

suppressive effect on ceUular Immune re

sponse of vaccinated rabbits , so It Is not rec

ommended to be u sed during vacclnaUon pro
grams but can be used safely in non

vaccinated rabbits. 
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Table (1): Effect of marbofloxacin (2 mg/kg b.wI.) given intramuscularly for 5 

successive days on total leukocytic count (xlO' cells/ml) In 

vaccinated and non-vaccinated rabbits. (Mean ± S E ) n~5 

Time post vaccination and/or treatment 
Group Zero time 3m day 1 week 2" week 3

f 
week 4 week 

GI 
(Non-vacc. 7.38 6.78 7.46 7.67 7.31 6.57 

• • • • • • Non-treat.) 0.42" O.S4 b a.50 b 
O.57 b 0.45 b O.44 b 

G2 
(marbofloxa 7.66 6.62 6.84 7.sa 7.75 6.44 

• • • • • • ein treated) 0.58· a.5g b 0.74 b a.6s b O.4S b O.97 b 

G3 
(RRDV 7.60 9.27 9.50 11.19 9.82 9.15 

* • • • • • vaccinated) 0.61· 0.81· 0.19" 0.86 " O.28~ 0.52" 
G4 

(vaccinated 7.02 6.21 7.52 6.38 7.85 5.71 

• • • • • • treated) 0.61· O.73 b 0.21 b O.72 b 0.78 b O.58 b 

Means wlthm the same column beanng different superscnpts are Significant ate p<O.05). 

Table (2): Effect of marbofloxacin (2 mg/kg b.wI.) given intramuscularly for 5 

successive days OD serum nitric oxide level (ug!~I) in vaccinated 

and non-vaccinated rabbits. (Mean ± S E ) n=5 

Time post vaccination and/or treatment 
Group Zero time 1" day 3 day Id week 2"d week 

Gl 
(Non-vacc. 17.61 17.88 18.44 18.17 17.72 

• • • • • Non-treat.) 0.95' O.97~ 1.11 ~ O.84~ I .SO b 

G2 • 
(marbofloX8 

18.59 18.46 20.00 18.25 18.44 

• • • • • 
cin treated) 1.667" 1.66~ 0.84 0 0.65 b 1.22 b 

GJ 
(RRDV 18.97 26.4\0 28.94 24.59 22.32 

• • • • • vaccinated) 1.415' 1.38" 1.30 ' 1.72 • 1.56" 

G4 
(vaccinated 18.65 20."8 21 .90 19.63 18.21 

• • • • • treated) 1,47 • 1.22 b O.ggb 1.44 b 0.98 b 

Means wlthm the same column beanng different superscnpts are slgruficant at( p<O.05). 

VtJI. XIII, No. fI, flOIl 

JIsIrfT S. Am.,.; .t .J .... 

Table (1): Effect of marbofloxacin (2 mg/kg b.wI.) given intramuscularly for 5 

successive days on total leukocytic count (xlO' cells/ml) In 

vaccinated and non-vaccinated rabbits. (Mean ± S E ) n~5 

Time post vaccination and/or treatment 
Group Zero time 3m day 1 week 2" week 3

f 
week 4 week 

GI 
(Non-vacc. 7.38 6.78 7.46 7.67 7.31 6.57 

• • • • • • Non-treat.) 0.42" O.S4 b a.50 b 
O.57 b 0.45 b O.44 b 

G2 
(marbofloxa 7.66 6.62 6.84 7.sa 7.75 6.44 

• • • • • • ein treated) 0.58· a.5g b 0.74 b a.6s b O.4S b O.97 b 

G3 
(RRDV 7.60 9.27 9.50 11.19 9.82 9.15 

* • • • • • vaccinated) 0.61· 0.81· 0.19" 0.86 " O.28~ 0.52" 
G4 

(vaccinated 7.02 6.21 7.52 6.38 7.85 5.71 

• • • • • • treated) 0.61· O.73 b 0.21 b O.72 b 0.78 b O.58 b 

Means wlthm the same column beanng different superscnpts are Significant ate p<O.05). 

Table (2): Effect of marbofloxacin (2 mg/kg b.wI.) given intramuscularly for 5 

successive days OD serum nitric oxide level (ug!~I) in vaccinated 

and non-vaccinated rabbits. (Mean ± S E ) n=5 

Time post vaccination and/or treatment 
Group Zero time 1" day 3 day Id week 2"d week 

Gl 
(Non-vacc. 17.61 17.88 18.44 18.17 17.72 

• • • • • Non-treat.) 0.95' O.97~ 1.11 ~ O.84~ I .SO b 

G2 • 
(marbofloX8 

18.59 18.46 20.00 18.25 18.44 

• • • • • 
cin treated) 1.667" 1.66~ 0.84 0 0.65 b 1.22 b 

GJ 
(RRDV 18.97 26.4\0 28.94 24.59 22.32 

• • • • • vaccinated) 1.415' 1.38" 1.30 ' 1.72 • 1.56" 

G4 
(vaccinated 18.65 20."8 21 .90 19.63 18.21 

• • • • • treated) 1,47 • 1.22 b O.ggb 1.44 b 0.98 b 

Means wlthm the same column beanng different superscnpts are slgruficant at( p<O.05). 

VtJI. XIII, No. fI, flOIl 



MiJId.T S. Amer; et a1 .... 

Table (3): Effect of marbofloxacin (2 mglkg b.wI.) given intramuscularly for 5 

successive days on serum lysozyme concentration (uglml) in 
vaccinated and non-vaccinated rabbits. (Mean ± S.E) n=5. 

Time post vaccination andlor treatment 
Group Zero time 1" day 3" day lU week 2no week 

GI 
(Non-vacc. 109.76 111.79 120.61 103.13 103.13 

± ± • • • Non-treat.) 7.19- 6.04 b 5.40' 3.98~ 3.98" 
G2 

113.97 113.99 116.19 102.94 109.78 (marbofloxa • • • • • cin treated) 8.11 · 5.40 b 7.-48~ 2.21 b 7.19" 

G3 
(RHDV 111.77 169.15 160.33 120.20 107.55 

• • • ± ± 
vaccinated) 6.05 " 5.40' S.2S" 4.41· 7.37 " 

G4 
(vaccinated 105.35 127.09 133.85 116.61 109.56 

• • • • • treated) 4.25 • 11.25~ 9.86
b 5.40" 6.43" 

Means wlthm the same oolumn bearmg different superscnpts are slgruflcanl at( p<O.05). 
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