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The study was performed to investigate
the effect of marbofloxacin (2 mg / kg body
weight / day) on some immunological
parameters in 9 sheep (35-40 kg. body
wgigﬁt) immunized with live attenuated sheep
pox vaccine. Sheep were allocated into 3
equal groups. The first group was left as
control; . the second group Was injected
intramuscular (VM) by marbofloxacin

(2mg/kg body weight/day for 5 successive
days) then vaceinated by intradermal (I/D)
injection of 0.5 ml sheep pox vaccine/sheep.
The third group was vaccinated with sheep
pox vaccine only. The data revealed
stimulation in the level of superoxide anion
produced by neutrophil represented by
detection of cytochrom C reduction level in
the 2 group (p<0.05) on the 1% day post
vaccination, while there was significant

depression in the level of lysozyme in the *

two days post vaccination. The level of serum
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depressed significantly (p<0.05)

nitric oxide was not affected in the three

grnups.- The lymphocytes transformation

in the 1%

week post vaccination in the 2" group as

compared with the other two groups. It was
concluded that marbofloxacin in its
therapeutic level induced initial
immunostimulant effect on the neutrophil
followed by a transient immunosuppressive
effect on other cells as macrophage when
used before vaccination with live vaccine.

Key . words: marbofloxacin, sheep,
lymphocyte, neutrophil, lysozyme, mitric
oxide, total antioxidant, super oxide

dismutase.

INTRODUCTION

The fluoroquinolones are a class of
compounds that comprise a large and
expanding group of synthetic antimicrobial
agents. Fluoroquinolone derivatives are

'frequeﬁtly used therapeutically to treat
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bacterinl infections owing to, their high
wide - spectrum antimicrobial

potency and _
with gnnd tissuc

activity combined

penctration.  These agents  arc widely

acknowledged to display intraccllular aclivity
against bacteria that reside and/or multiply
within phagocytes (Zang and Ward 2008).

Marbofloxacin is a potent synthetic
antibiotic of fluoroquinolone, developed for
Veterinary usc only. It has a broad spectrum
of activity, and the bactericidal concentration-
dependent killing is observed against many
Gram-negative bacteria. Marbofloxacin acts
by inhibiting bacterial DNA replication
(Aneliya et al. 20006).

In this study, the effect of therapeutic
dose of marbofloxacin on neutrophil function
and lymphocyte transformation was examined

with reference to serum levels of total

superoxide dismutase and levels of total
antioxidant.

MATERIALS AND METHODS

Materials:

Animals: 9 apparently healthy sheep of
(3540 kg/b. wt) were used. They were
obtained from the farm of ARRI and fed on
the basal ration. They were divided into three
equal groups; the first was kept as control, the
second group was intramusculary injected by
2mg/kg b. wt marbofloxacin (marbocyl®
10%) for 5 days according to Sidhu ef al,
(2010) followed by vaccination with 0.5ml of
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shecp pox vaccine intmdcmla"}._ Thig

was only vaccinated with the sam, i E;u
0

sheep pox vaccine. the

Blood samples: serum yypq

day

[ nuf
nitric oxide level, lysozyme activity, tou
s 10

antioxidant level and activity of SUperoxig
e

dismutase. Heparinized blood samples yere

before vaccination and at 1, 2 4 <o

then weekly till 4™ week for determingg,

collected at 1% day post vaccination fo,
separation of neutrophil and weekly for
lymphocyte separation.

The phagocytic - activity  of
polymorphnuclear leukocyte (PMNL) Was
assessed by measuring the superoxide anion
production by stimulated PMNL usipg
cytochrom reduction assay according to
Lander Chacin et al (1990).

Lysozyme activity was measured
according to Schltz, (1987)

Nitric oxide level in serum is measured
using Griess reagent according to Rajaraman
et al. (1998) Lymphﬁcyte transformation was
measured using MTT reduction assay
according to Rai - Elbalhaa ef al. (1985).

Superoxide dismutase was measured in
Serum according to Nishikimi et al. (1972)

Total antioxidant was measured
according to Koracevic and Koracevic (2001).

Statistical analysis: |

Data were subjected to statistical analysis
according to Snedecor and Cochran (1982) by

On€ way Anova employing a completely
randomized design,
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RESULTS

(Table 1) shows the level of superoxid

anion produced by ncutrophil represented by
cytochrom-C reduction assay. A significant
increase occurred in the marbofloxacin treated
vaccinated group at the 1% day post
vaccination as compared with other two
groups.
(Table 2) indicates that lysozyme activity was
significantly inhibited in the marbofloxacin
treated vaccinated group at the 1™ and 2™
days post vaccination as compared with the
other two groups.

(Table 3) indicate that nitric oxide level was
nonsignificantly  affected  allover  the
experiment period in all sheep groupa

(Table 4) indicate that lymphocyte
transformation due ta phytohemagglutinin
(PHA) mitogen using MTT reduction assay
showed inhibition in the 2" group in the 1"
week only as compared with the other two
groups.

Effect of marbofloxacin on the levels of
serum total antioxidant and super oxide
dismutase was not significantly affected

allover thc experiment period in all sheep

groups. (Table 5 and 6)

Table (1): Effect 1_:-f mﬂnmin on the level of superoxide anion produced by
neutrophil using cytochrom —¢ reduction assay among sheep groups

B it #_Gmup 4:|:- 1"day

. Control group 0.175£0.02
: Marbofloxacin treated vaccinated group | "0.445%0,00°
Vaccinated non treated group | - 0.137£0.044

Data as optical density (O.D) at 550nm *Significante at (p<0.05) .,

Data represent means =+ SE,
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Table (2): Effect of marbofloxacin on serum lysozyme level in sheep (mmol/m|)

I Group ~ Befdrug and 1day o den}: S‘Tdny 7day -I4Jny le:iay_—'r—lﬁlnf
vaccine. ’ _l-
| Control Group 1 89.7+0.005 75147 | 119.1£7.3 | 97.1226.5 111.8+33.7 | 111.873 | 1 11.78%13 | 97.07+73 %
Marbo.. Treated vaccinated. Group | 89,7274 [38.3274% | 823575° 75.01%7.2 9?.03&::'4.7"1"1113&0.02 75.01274 [ 8236273 |
Vaccinated. Non treated grnu_;:;— 82.4+7.35 ’ 185336 | 133.8+7.3 ﬁ 97.07£7.3 | 126.54£29.5 | 133.3.4.:-2 104£73 | 97.07£73

*Significant at P < 0.05
Marbo.: means marbofloxacin.

Data represent Means +SE

Table (3) Effect of marbofloxacin on serum nitric oxide level

in sheep (umol/ml):
@y Gmui: : == Bef drug and vace, 1day Z‘Jdn}r .— 5" day - 7day 14day 21day E 28day |
Control group 14.52+1.94 14.77£1.85 | 18.53+1.75 | 12.4121.87 | 124219 | 155213 | 1515 | 163218
Marbo.. Treated vaccinated. group 145352 | 1935519 16.57£1.9 | 15248423 | 143224 | 155836 | 3aoa 15.1=]
’. Vaccinated. Non treated group 13.58+1.94 18.90+2.10 14.65:b3.03_!_11.38i1.26 11.2%13 17439 | 1494538 | 1536322
Data represent Means =SE Marbo.: means marbofloxacin. R ey

Table (4) Effect of marbofloxacin on lymphocyte proliferation in response to (PHA) mitogen using MTT reduction assay

. " Group Tday 14day T  21day _—[ ~ 28day
~ Control Gronp 2.0740339 160720080 | 1.66500% | 1ee007 |
Marbo.. Treated vaccinated. Group 1.716+0.062* 1.445+0.168 1.66+0.124 1.5420.152
Vaccinated. Non treatedgroup | 2.5020.127 | T 60om0.535——— 1.75£0.088 1.75620.089
*Significante at (p<0.05) " data represent as Mean + SE 2
Marbo.: means marbofloxacin (Data represented as O.D at 570nm)

322
Vet. Med. J., Giza. Vol. 59, No. 3 (2011)

(%83 CamScanner


https://v3.camscanner.com/user/download

A

t of marbofloxacin on serum level of total antioxidant( mmoV/L) in all sheep groups

Table (5) Effcc
> s e i X .
ik ‘Gp Befdrug | lday 2 day | 5 day | 7thday tdday. | 21day 28 day
— Control Group 1.38+0.1 64201 | 1.6320.05 | 1.53%0.01 | 1.51£0.09 | 1.52+0.008 14620.08 | 1.48+0.10
e To Treated vaccimatgroup | 1.7920.09 | 1.570.04 | 1.7240.10 | 1.61=0. 08 [ 13620052 | 1.48£0.04 | 1.37+0.05 | 1.660.02
r Vaccinat non treated group 1.65+0.06 1.531{1.031_1.45&:0.19 5 1.54£0.07 | 1.360. 13 16120.03 | 1242004 1 1.28+0.02
Data represent as Mean £ SE 3 £
Table (6) Effect of marboﬂumcm on level of serum superoxide dismutase in all sheep groups (mmol/L)
= W G E [ Befdug | lday | 2% day | 5" day ‘?lhday " 14day 21day | 28day |
Control Group | 64.96:63 | 63.96x0.03 | 62.66+6.06 | 65.6+7.3 614:137 | 64.06£7.3 | 63.3345.8 | 65.03%5.3
Marbo. Treated vaccinat group 6426£42 | 75332381 | 55732035 | 76410 | 57%6.12 | 59254 | 528224 | 52.6+2.1
Vaccinat non treated group 71.6x11 6442230 | 8653258 | 75.6:5.0 | 66.8:882 | 60.2+08 | 597606 60.1=1.9
Dara represent as Mean = SE |
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DISCUSSION

Fluoroquinolone derivatives  are

frequently used therapeutically to treat
bacterial infections, these antibiotics
demonstratc activity against several bacteria
and are frequently used in the treatment of a
wide range of Gram-positive and Gram
negative bacterial infections (Gooding et al.,
1992; Prescott et al.2000; Meunier et al..,
2004). These antimicrobial agents act on
DNA Gyrase and/or topoisomerases. They

have been demonstrated to be potential

chemotherapeutic agents for antitumour and
antiparasitic pathogens (Burri e al., 1996).
Marbofloxacin (marbocyll) is a third-
generation fluoroquinolone developed for
Veterinary use. It is used in sheep during
treatment of Actinobacillus Seminis which
was isolated from testis of ram (Puente-
Redondo er al. 2000). Its plasma protein
binding is low (Schneider et al, 1996). In
addition, the molecule shows a very high

volume of distribution, which is widely

diffused throughout the organism. Its

elimination half-life (14 h) facilitates a single -

daily administration (Schneider et al., 1996).
In the present work a significant
increase in the production of the superoxid
anion represented by significant increase in
the level of cytochrom-c reduction at the 1*
day post vaccination that was coincided with
the results of Gladue ef al. (1989) who

mentioned  that grepafloxacin  as g
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fluoroquinolone is transported by {he immuyne
phagocytic cells increasing its Production of
superoxid anion then diffused to the infecteq
tissues and El Bekay ef al. (2002) who foung
that, gencration of superoxide anjgp Was
significantly greater in phagocytic cells whe,
incubated with norfloxacin. Also, Masayyki et
al. (2002) suggested that there is Priming
effect of grepafloxacin  on  superoyige
generation from human. In contrast, ¢},
pharmacological concentrations of
fluoroquinolone did not influence the
superoxide anion production by neutrophjl,
(Massimo ef al. 1988)
Lysozyme is mainly produced from the
macrophage (Tizard 1994)
The obtained results showed that jts
activity in serum was significantly depressed
in the marbofloxacin treated group than the
other two groups at 1* and 2™ day post
vaccination. This may be attributed to the
depressant effect of the drug on the
macrophage function as mentioned by
Szczypka, et al. (2003) who used the same
concentration in mice and found that
marbofloxacin impairs the killing activity of
peritoneal macrophages in non-infected mice.
The level of nitric oxide did not
significantly affected that might be due to the
transient effect of the therapeutic dose of the
drug.on the immune cells, this was disagree
with that of Vouldoukis et al. (2006) Who
found an increase in the nitric oxide level

during incubation of macrophage with
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rmmbnﬂnxncin in presence of
| 0

Ffm s, Morcover, the results

» l:ishmunmﬂ '
‘,rnﬂf in agree with that of Hall ¢
no

oft y who found that alatrofloxacin
J,(Zw il ynosuppressive activity but in

o ot four hours after bacteria the drug
e

ates 8 ' - |
of nitric oxide, with elevations in

mal hydrolytic enzyme activitics. The
1 the results may be attributed to

lytic mechanism involving the

}ys050
e
ye difference in dose and type of stimulating
antigen-

Lymphocyte transformation in response
0 phmm:mmluﬁnm was significantly
jepressed in the 1* weck post vaccination that
pay attributed 10 the direct depressant effect
of the drug on the DNA synthesis of the
lymphocyte that was coincided with that of
szczypka ef al. (1986) and Gollapudi ef
al(1986) who mentioned that difloxacin
diminish proliferation by preventing the
ativity of enzymes involved in DNA
replication. Also agreed with Gollapudi et al.

(1992) who investigated the cffects of

nfloxacin, a new, long  acting
fuoroquinolone, on the growth and
differentiation of human peripheral blood
mononuclear  cells  stimulated  with
Phytohemagglutinin and Pokweed mitogen,
bey found marked inhibition of B-cell
differentiation., and Gorla et al. (1999) who
Mentioned that chromosomal aberrations
o%ur when peripheral lymphocytes are
“Xposed 1o the antimicrobial enrofloxacin.

Yer .
Med.J., Giza. VoL, 59, No. 3 (2011)

The obtained result were agreed with that of

Kaminski et al (2010) who found that

fluoroquinolone antibiotic, cxerts

immunosuppressive effects on human t cells
due to its suppressive effect on mitochondrial
DNA of the lymphocyte.

Superoxide dismutase and total
antioxidant levels in the serum did not
affected by the drug allover the experiment
the present result were disaagree with that
mentioned by Goswami ef al. (2006) who
found that antioxidants gave protection
against the production of reactive oxygen
species by fluoroquinolones against E.coli.

In conclusion, marbofloxacin when
used with its therapeutic level in sheep has a
good effect on neutrophil function. Its
depressant effect on the .nthcr immune
function was transient for short period, so its
use could be safe, especially before

vaccination program.
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