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ABSTRACT

The eflect of marbofloxacin on cellular immune response was investigated in ftwern-
ty Newzealand white rabbits of 3-4 months old (either non-vaccinated or vaccinated
with the inactivated rabbit viral hemorrhagic disease (RVHD) vaccine) and welghing
about 2-2.5 kg b.wt. The drug was given Intramuscularly (2 wmg/kg b.wt.) dally for 5
successive days. The total leukocytic count, serum nitric oxide level and serum lyso-
zyme activity were evaluated. It was achieved Lhat the administration of marbofloxa-
cin Induced a significant decrease in total leukocytic count (up to 4 weeks), serum ni-
tric oxide level (up to 1 week) and serum lysozyme acUvily (up to 3 days) (n
vaccinated group. On the other hand, no significant changes could be detected (n to-
tal leukocytic count, serum nltric oxtde level and serum lysozyme activity of non-
vaccinated treated group. It was concluded that administration of marbofloxacin Is
not recommended to be used In vaccinated rabbits as It possess an Immunosuppres-
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stve effect but can be used safely tn non-vaccinated rabbits.

INTRODUCTION

Rabbits are Important farm animals
ralsed for a varlety of purposes including
meat, fur and wool production from some
breeds. They are also used as laboratory ani-
mals and kept as peis (Okerman, 1888).
From the most serlous viral diseases attack-
(ng rabbit populations s the viral hemorrhag-
fc disease (RVHD) which causes high mortali-
tes reaching 100% especially in adults
(Hanaa, et al., 2008). Vaccination of rabbits
In {ndustrial rabbiirtes against RVHD {s the
only way to control the disease where it 13 en-
demic (Taha, et al, 2008).
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Antlblolics are widely used in rabbit indus-
try either for prophylaxis or treatment of bac-
terial dlseases affecting rabbits (Hanaa, et
al., 2009). Many antibiotics are capable of de-
pressing the immune system even at thera-
peutic levels. Immunosuppressive properties
of some antiblotics are effective {n inhibition
of both cellular and bumoral immune re-
sponses to a variety of vaccines (Shalahy,
1889).

Marbofloxacin is a new third generation of

fluoroquinolones intended for veterinary use
(Ismail and El-Kattan, 2007). Many studies
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have shown an lmmunotropic action of flucro-
(quinolones; they can either stimulate or in-
hibit the functions of the immune system
(Szczypka and  Obminska-Mrukowice,
2008).

There have been no published reports on
the immuno-pharmacological effect of marbo-
floxacin (n rabbits. Therefore, the present
work was aimed to explore the possible effect:
If any: of marbofloxacin on cellular tmmune
response of non-vaccinated and RHDV-
vaccinated rabbits.

MATERIALS AND METHODS

Drug: Marboflaxactn (Marbocyl® 10%) :
It is present as tnjectable vial of 50 rl. It
was produced by Vétoguino) SA, France.

Vaccine :

Inactivated rabbit hacmorrhagic disease vi-
Tus vaceine was used for active immunization
of experimental rabblts. It was purchased
from Veterinary Serum and Vaccine Research
Insttute (VSVRI). Abbasia, Calro, Egypt.

Animals :

A total of twenty (20) Newzealand white
rabbits of 3-4 months, welghing about 2-2.5
kg were used in this work. They were pur-
chased from a private rabbitry without prewvi-
ous history of RHDV outbreaks or vaccination
against RHDV.

Experimental design :

Rabbits were housed in disinfected metal
cages in a well ventilated, well lightened and
dtsinfected room. They recelved commercial
pellet ration and clean water (ad-libitum), and
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kept under observation for 1 week before be-
ing used. They were classified into 4 groups
(each of 5 rabbits) as the following:

- Group (1) was left as control, non-
vaccinated non-treated group.

- Group (2) was (ntramuscularly (njected
with marbofloxacin 10% at a dose of 2
mg/kg b.wt. (0.05 ml/rabbit) according
to Abo-El-Sooud and Goudah, (2009)
for 5 successive days.

- Group (3) was subcutaneously injected
with the tnactivated rabbit haemorthagic.
disease virus vaccine at a dose of 0.5 ml
per rabbit (HRanaa, et al., 20008).

- Group (4) was given marbofloxacin 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 vetn of each
rabbit at zero time (prior vaccination and drug
adminsstration), and at 1St, 3rd, 7t 14th,
215t and 28th days post vaccination and/or
drug administratton for studying the cellular
immune response.

) Whole blood sample :

Blood sample (2-8 ml) was collected from
the ear vein In a sterlle Wasserman tube con-
taintng EDTA (0.5 mg/ml of blood) to be used
for determination of total leukocytic counts.

b) Serum sample :

In a sterile Wasserman tube, 3-5 ml of
blood was collected without an anticoagulant.
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The sample was allowed to coagulate, and
then the serum was scparated by centrifuga-
tlon at 3000 r.p.m. for 10 minutes and stored
at -20°C until assayed.

Asgessment of cellular fmmune re-

sponse:

1- Determination of Total leukocytic
count was carried out according to
Schalm, et al., (187B) using Turk's so-
lution as a diluent for white blood cells.

2- Measurement of serum nltric oxide level
Ih serum was measured according to
Ramadan and Attia, (2003).

3- Measurement of lysozyme activity by ag-
arose gel cell lysis assay was carrled out
according to the method described by
Schlte, (1987).

Statiatical analyais:

The obtained data in the present study
were statistically analyzed for analysis of vari-
ance (ANOVA) and least significant difference
(LSD) as described by Smedecor and Co-
chran, (1881) by using computerized SPSS
(1998) version 10.0.

RESULTS AND DISCUSSION

In veterinary practice, antibiotics are in-
volved In the treatment of bacterial infection.
Many of these antiblotics are capable of mods-
fying the immune system even at therapeutc
levels. The present work was almed to explore
the possible effect of using marbofloxacin on
cellular immune response of both non-
vaccinated and vaccinated rabbilts (rabbit viral
hemorrhagle disease). The total leukocytlc
count, serum nitric oxide level and serum ly-
sozyme actlvity were evaluated.
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1- Effect of marbofloxacin on total leu-
kocytic count:

The present study showed that tntramus-
cular injection of marbofloxacin (2 mg/kg
b.wt.) for 5 successive days in vaccinated
group evoked a significant decrease in total
leukocytic count during the entire period of
the study (4 weeks) In comparison with vaccl-
nated non-treated group. Meanwhile, no sig-
nificant changes were observed between non-
vaccinated treated group and non-vaccinated
non-treated group (Table !). These results
were In agreement with that of Zahra and
Abd El-Aeem, (2003) who found that when
marbofloxacin was given simultaneously with
the vaccine and one week post vacclnation at
therapeutjc and double therapeutic doses it
revealed a significant decrease in total leuko-
cytic count,

Similar results were obtained by Jimenez-
Valera et al., (19958) who observed that leu-
kopenia was induced in ciprofloxacin treated
mice. On a simflar ground, Yamaoka et al.,
(1991) concluded that ofloxacin decreased the
leukocytic count In aged patients suffering
from lower respiratory tract infections. Fur-
thermore, Blum et al., (1994) stated that de-
creased WBC counts, Hb concentration and
PCV ratio were reported in humans recelving
fluoroqulnolones.

2- Eiffect of marbofloxacin on serum ni-
tric aoxide level:

Nitric oxide (NO) 18 a product of macro-
phages activated by cytokines, microbtal com-
pounds or both. is derived from the amino
acid L-arginine by the enzymatic activity of In-
ducible nitric oxdde synthase (INOS) and func-
tions as a tumoricidal and antimicrobjal mole-
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cule In vitro and in vivo (Nathan, 10692).

The obtained results concerning the effect
of marbofloxacin on serum nitric oxide level in
vaccinated and non-vaccinated rabbits were
{lustrated (n Table (2). Nitric oxide level was
elgnificantly decreased in vacclnated treated
group at 1 day, 3 days, 1 and 2 weeks of the
experiment when compared with vaccinated
non-treated group. The decrease of nitric ox-
ide level in vaccinated marbofloxacin treated
troup reflects the depression of macrophage
activity In response to marbofloxacin adminis-
{ration. Meanwhile, the non-vaccinated group
ghowed a non significant change in nitric ox-
{de level in response to marbofloxacin treat-
inent in comparison with the non-vaccinated
non-treated group. This was i{n full agreement
with Szczypka et al., (2004) who found that
marbofloxacin administered intramusculary
Qve tymes at 24-h Intervals at a dose of 2 mg/
kg decreased the production of nitric oxide by
perttoneal macrophages in non-infected and
E. colf-infected mice. Stmilar finding was re-
corded by Kolioa et al., {2008) who stated
that ciprofloxacin tnhibits cytokine-induced
nitric oxide production in human colonic epi-
thellum. Furthermore, Chin-Dustin et al.,
(1897) stated that norfloxacin can block the
effect of nitric oxide that produced during en-
dotoxemia in patients with hepatic cirrhosis.

8- Effect of marboflaxacin on serum ly-

sozyme activity:
Lysozyme I8 a natural enzyme with antivi-
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ral, antibacterial and immunomodulating ac-
tions that acts as a non-specific defense
mechanism and reflects the activities of mac-
rophages (E1-Sayed and Manal, 2007).

Table (3) showed that administration of
marbofloxacin to vaccinated group elicited a
significant decrease In serum lysozyme level
at the 18t and 3rd days of the study in com-
parison with vaccinated non-ireated group.
The decrease of lysozyme activity in vaccl-
nated marhofloxacin treated group reflects.
the depression of macrophage activity in re-
sponse to marbofloxacin administration.
While, the drug administration in non-
vaccinated rabbits induced non-significant
changes when compared with non-vaccinated
non-treated control group. Similar results
were obtained by Bradford and Rubin (1988)
who found that the quinolone nucleus-
containing nedocromil sodtum produced small
but significant inhibition of FMLP-induced ly-
sozyme secretion by about 25% in rabbits.
The results also agree with that of Webber et
al,, (1807) who mentioned that nedocromll
sodium nhibfted the increase in lysozyre
produced by platelet activating factor of fer-
ret’s trachea.

It was concluded that marbofloxacin has a
suppressive effect on cellular immune re-
sponse of vaccinated rabbits, 50 it is not rec-
ommended to be used during vaccination pro-
grams but can be used safely in non-
vaccinated rabbits.
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Table (1): Effect of marbofloxacin (2 mg/kg b.wt.) given intramuscularly for 5
successive days on total leukocytic count (x10° cells/ml) in
vaccinated and non-vaccinated rabbits. (Mean + S.E.) n=5.

Time post vaccination and/or treatment
Group | Zerotime | 37 day | 1® week [ 2° week | 3™ week | 4™ week
Gl
7.38 6.7 7.48 7.67 7. .
(Non-vace. N *8 N 2 31 657
Non-freat.) 0.42" 0.54" 0.50"° 0.57° 0.45° 0.44°
G2
(marbofloxa 7.68 s.fz 6.54 7.58 7.15 644
cin treated) 0.58° 0.59° 0.74° 0.66"° 0.46° 0.97°
G3
7.60 9.27 9.50 11.19 9.82 9.15
(RHDV + & * £ & x
vaccinated) 0.61° 0.81° 0.19* 0.86° 0.28° 0.52°
G4
(Vaccinated 7.32 S.f1 752 8.38 7.£85 5.:Z1
treated) 061° 0.73° 0.21° 0.72° 0.78° 0.58°

Meaus within the same column bearing different superscripts are significant at( p<0.0S).

Table (2): Effect of marbofloxacin (2 mg/kg b.wt.) given intramuscularly for 5
successive days on serum nitric oxide level (ug/ml) in vaccinated
and non-vaccinated rabbits. (Mean £ S.E.) n=5.

Time post vaccination apd/or treatment
P [ rd «t d
Group Zero time 1% day 3™ day 17 week 2" week
Gl
17.61 17.88 18.44 18.17 17.72
(Non-vacc. . . . . X
Non-treat.) 0.95° 0.87° b 19 & b 0.84" 1.50"
G2 i
18.59 18.4 , 18.25 18.
(marbofloxa is 8& 6 20*00 - *44
cin treated) 1.687" 1.66" 0.84° 0.85° 1.2°
G3
18.97 28.40 28.54 24.59 22.32
(REDV " N § " -
vaccinated) 1.45° 1.38° 1,30° 172" 156"
G4
(vaccinated 18;65 20:3 21;90 19;63 13;21
treated) 1.47" 1.22° 0.08° 1.44° 0.98°

Means within the same column bearing different superscripts are significant at( p<0.05).
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Table (3): Effect of marbofloxacin (2 mg/kg b.wt.) given intramuscularly for 5
successive days on serum lysozyme concentration (ug/mi) in
vaccinated and non-vaccinated rabbits. (Mean + S.E.) n=5,

Time post vaccination and/or treatment
» t
Group Zero time 1" day 3" day 1" week | 2" week
Gl
(Non-vacc. 101.76 111*.79 12(;.51 101.13 101.13
Non-freat.) 7.19° 6.04" 540" 3.98° 3.98"
G2
(marboﬂoxa 1 11.9'( 1 11.99 113:.19 1021.94 102.76
cin treated) 8.11° 5.40° 7.48° 2.21° 7.19°
G3
111.77 189.15 160.33 120.20 107.55
(R'HDV £ * * + &
vaccinated) 6.05" 540" 8.25° 4.41° 7.37°
G4
(vaccinated 105;.35 127*.09 131.35 111.61 wi.se
treated) 425° 11.25° 9.88" 5.40" 6.43"

Means within the 38ame column bearing different superscripts are significant at( p<0.05).
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