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Abstract

Nasopharyngeal swabs were collected from 100 lambs aging 9 -12 months (30 healthy and 70
pneumonic lambs for bacteriological examination. Overall, 25% were positive for P multocida.
Antibiogram study of the isolates revealed that marbofloxacin was the highest effective against
P. multocida. Forty lambs (20 healthy and 20 naturally infected with P multocida) were divided
into 8 groups (5, each), the 1% group: healthy lambs (control), 2“ group: healthy received
marbofloxacin, 3" group: healthy received flunlxm meglumine, 4t group: healthy recelved
marbofloxacin and flunixin meglumlne together, 5" group: infected non treated, 6" group
infected treated with marbofloxacin, 7" group: infected treated with flunixin meglumine and 8™:
group infected treated with marbofloxacin and flunixin meglumine together. Hemato-
biochemical changes at 1%, 7 and 14™ day post treatment were studied. All clinical sign
disappeared and P.multocida microorganisms were not reisolated in group post treated by
marbofloxacin alone or together with flunixin meglumine. Healthy lambs received
marbofloxacin or flunixin meglumine either alone or together showed significant decrease in
RBCs, Hb, PCV%, T protein, albumin, globulin, a, f, y globuhn and significant increase in
WBCs, AST, ALT, ALP, GGT, urea and creatinine atlS and 7 day post injection. Pneumonic
lambs showed significant reduction in RBCs, Hb, PCV% T. protein, albumin, total globulin, a, 8
globulin and significant increase in WBCS AST, ALT, ALP, GGT, y globulin, urea and
creatinine all over the experimental period. Pneumonlc Iamb treated with marbofloxacin alone or
with flunixin meglumine resulted in complete disappearance of these clinical signs at 1% day post
treatment but these clinical signs remained in flunixin meglumine alone lambs. It is concluded
that, pasteurellosis in lambs resulted in adverse effect in hematobiochemical parameters. Using
marbofloxacin alone or together with flunixin meglumine in treatment of diseased lambs lead to
improve clinical signs and hemato-biochemical parameters at 7 day post treatment.
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Introduction

Respiratory infections represent in diseases
lambs cause high economic losses. Pneumonic
pasteurellosis is one of the most economically
infectious diseases of lambs with a wide
prevalence throughout the continents [1].
Pasteurella multocida comprises 5 capsular
serogroups and 16 somatic serotypes [2].
Many efforts were done for controlling and
prevent disease through medication, so
continuous research for new drugs for
controlling the dlsease is a necessity [3].
Marbofloxacin is a 3™ generation synthetic
bactericidal drug belonging to
fluoroquinolones acts by inhibition of DNA
gyrase. It is effective against a wide range of
Gr +ve & Gr-ve bacteria as pasteurella
multocida [4]. It is used for treatment of
respiratory and urinary diseases [5].

Flunixin meglumine is a member of non
steroidal antiinflammatory drugs inhibit is
production of body prostaglandins and other
chemicals stimulate bodys inflammatory
response. Flunixin meglumine works quickly,
with pain relief and fever reduction starting
within one to two hours [9].

The present study was carried out to
evaluate the effect of marbofloxacin, flunixin
meglumine and their combination on healthy
and pneumonic lambs caused by pasteurella
multocida beside study the effects of
pasteurella multocida and drugs on some
hemato-biochrmical parameters in lambs.
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Material and Methods
Drugs

Marbofloxacin  10% (Marbocyl 10%)~
produced byVetoquinol S.A., (france) is a
synthetic broad spectrum antibacterial agent
from the  flouroquinolone class  of
chemotherapeutic agents. Flunixin meglumine
(Finadyne®) is a product of Schering-Plough
animal health Segre —France.

Isolation and identification

A total of 100 Nasopharyngeal swabs (30
apparently healthy lambs and 70 pneumonic
lambs showed clinical sign as fever, bilateral
nasal discharg, congested mucous membranes,
moist cough, abnormal respiratory sounds,
dyspnea and recombency) 9 -12 month old
were obtained from private farms at Abou
Hamad city, Sharkia Governorate. All samples
were collected aseptically and inoculated into
nutrient broth aerobically at 37°C over night,
subculturing on nutrient agar and MacConkey
agar plates was performed for 24h at 37°C,
colonies were identified [6]. Pathogenicity and
virulence of isolated P. multocida to mice [7].

Antibiotic sensitivity test

Susceptibility of P. multocida to different
chemotherapeutic agents was tested by disc
diffusion method [8].

Experimental lambs

forty lambs aged from 9 -12 month old at a
prived farm in Abou Hamad city, Sharkia
Governorate  were involved in  this
investigation (20 clinicaly healthy and 20
pneumonic lambs). Lambs were reared under
hygienic measures feed on barseem and dry
ration and water was supplied ad libitum.
Pneumonic lambs showed clinical sign include
fever, congested mucous membranes, bilateral
nasal discharg, moist cough, dyspnea,
abnormal respiratory sounds and recumbency.

Experimental design

Lambs were classified into 8 equal groups
(5 Lambs in each), 15‘%roup healthy lamb non
treated (control), 2"™group healthy lamb
received 10mg/kgm b.wt. marbofloxacn [9]
3"group healthy lamb received 1.1 mg/kgm
bwt flunixin meglumine [10], 4" group healthy
lamb received marbofloxacin and flunixin
meglumine together by same dose. 5™ group

infected lambs with pasteurella multocida non
treated. 6™ group infected lambs treated by
marbofloxacin by same dose, 7" group
infected lambs treated by flunixin meglumine
by same dose and the 8" group infected lambs
treated with marbofloxacin and flunixin
meglumine together by same dose. Treatment
was I/M in all groups for 5 consecutive days.

Sampling

Two blood samples were taken from all
lambs from jugular vein on 1%, 7" & 14"
days post injection. The first sample was
collected in test tube contain EDTA for
estimation hemogram and total leukocytic
count according to [11]. While, the second
sample was collected in centrifuge tubes and
serum was separated for measuring total
proteins [12]. Protein fractions were performed
using cellulose acetate electrophoresis test
[13], estimation of aspartate aminotransferas
(AST), alanine aminotransferas (ALT) [14],
Gamma glutamyl transferase (GGT) [15],
alkaline phosphatase (ALP) [16], urea [17],
creatinine [18].

Reisolation of Pasterulla multocida

Nasopharyngeal — swabs  were  taken
aseptically from all groups post treatment then
inoculated into nutrient broth aerobicaly at
37°C over night followed subculturing on
selective media for 24h at 37°C, suspected
colonies were identified according to colonial
morphology, microscopically by gram's stain
and biochemically [6].

Statistical analysis:
analyzed [19].

obtained data were

Results and Discussion

Bacteriological examination of
nasopharyngeal swabs from pneumonic lambs
revealed the predominant isolates were
pasteurella multocida, Streptococcal spp, E.
coli and mixed infection. Similar pathogens
were isolated from pneumonic lambs [20].
Also, Morad et al., [21] isolate pasteurella
multocida from pneumonic different animals.
These results are agreed with these obtained
by El-Dahshan and Elham [22] isolate
pasteurella multocida and E. coli from
pneumonic sheep.

The present study by using the disc-
diffusion test showed that marbofloxacin was
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the highest effective on P. multocida than
other tested drugs. These results are agreed
with Valle et al., [23] who stated that
marbofloxacin was very active against bovine
respiratory tract pathogen as Pasteurella
multocida. Also, our results coincide with
those obtained by Thomas et al., [4] they
recorded that marbofloxacin has been
approved for treatment of respiratory disease

in cattle, pigs, dogs, and cats. Pneumonic
lambs showed clinical signs as fever, bilateral

nasal discharge, congested mucous
membranes, moist cough, dyspnea and
recombency. Typical clinical signs were

recorded by Zeitoun [24] in pneumonic sheep,
Hussein et al., [25] in pneumonic lamb, Ali et
al., [26] in Friesian calves. These signs may be
due to bacterial infections and its toxins [27].

Table 1: Types and percentage of isolated bacterial spp. from collected nasopharyngeal swabs in lambs

Total number of nasopharyngeal

Types of isolated

bacterial isolate

swabs bacteria -ve +ve %
Healthy lambs 30 -- --
Diseased lambs Pasteurella multocida 25 25%
70 Stereptococcal spp 10 10%
E. coli 9 9%
Mixed infection 9 9%
of  hematopoietic cells like erythroid

The present investigation revealed that
significant healthy lambs received
marbofloxacin and flunixin meglumine either
alone or together for 5 consecutive days
displayed significant decrease in RBCs, HB
and PCV % beside significant leukocytosis on
1% and 7" day post injection accompanied with
insignificant effect in blood picture on 14" day
post injection when compared with non
infected non treated lambs. This finding may
be due to suppressive effect of
fluoroquinolones on growth and differentiation

precursors [28]. Also, the present changes in
blood picture may be attributed to deleterious
effect of drug on bone marrow resulted in bone
marrow dysfunctions [29]. Our results are
compatible with Elmeleh [30] stated that
marbofloxacin produced significant decrease
in RBCs, HB and PCV %. Our findings were
in accordance with that of Carrick et al., [31]
and Mcllwraith et al., [32] they recorded that
Flunixin induced significant decrease in RBCs,
HB and PCV % and leucocytosis.

Table 2: In-vitro susceptibility of pasterulla multocida to marbofloxacin and other commonly used

antimicrobial agents by disc diffusion method.

Drug Mark (Potency (ug)  Standerd inhibition zone Mean Zone of
Inhibition(mm)
Marbofloxacin MAR 5 <20 mm 25 mm
Florfenicol FF 30 <18 mm 20 mm
Doxycycline DX 30 <14 mm 19mm
Streptmycin St 10 <18 mm 18 mm
Gentamycin Gm 10 <15 mm 15 mm
Neomycin NM 30 <17 mm 15 mm
Spectinomycin Sp 100 <23 mm 13 mm

The present work revealed that pneumonic
lambs showed significant reduction in RBCs,
HB, PCV% and significant increase in WBCs
throughout the experimental period. Reduction

in erythrogram parameters as a result to the
Pasteurella multocida infection in lambs may
be attributed to bacterial endotoxins which
cause intravascular destruction of erythrocytic
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cells and consequently lead to hemolysis with
breakdown of hemoglobin [33]. The change in
blood picture in infected lambs come from
Dagmar et al., [34] stated that infected bacteria
produced cell damaging protein toxin
(hemolysin) causes changes in cell membrane
permeability and formation of surface lesions
causes RBCs destruction. Such data go hand
in hand with those reported by Salh and El-
Bably [35] in pneumonic sheep

Healthy lambs received marbofloxacin and
flunixin meglumine either alone or together for
5 consecutive days showed the side effect of
drugs resembles the effect of the disease
significant increase in serum AST, ALT, GGT,
ALP, urea and creatinine on 1% & 7™ day post
treatment  associated  with  insignificant

increase on 14™ days post treatment. Our
finding clearly confirmed by those obtained by
Clark et al, [36] who reported that
fluoroquinolones had hepatotoxic effect.
Increase in liver enzymes, urea and creatinine
may indicate a degenerative changes and
hypofunction of liver and kidney [37]. Same
changes in liver enzymes were reported by
Novert [27] who stated that marbofloxacin
induce of degeneration and necrosis of
hepatocytes leading to elevation in AST, ALT
and ALP in rats. Elevations in liver enzymes
in our study may be due to alteration of
membrane permeability or damage of hepatic
cells by direct effect of the drugs resulting in
escape of these enzymes to the plasma [38].

Table 3: Effect of marbofloxacin and flunixin meglumine on blood picture in healthy and pneumonic lambs

(n=5)
Erythrogram
6 T.LC (x 103/ ml)

Groups RBCs (x 10° /ml) Hb gm/dI PCV %

1'd 7™d 14™d 1d 7"d 14"d 1°d 7™d 14™d 1%d 7™d 14"d

115+ 11.53+ 11.41+ 953+ 9.40+ 9.66+ 27.94+ 27.88+ 27.87+ 9.47+ 966+ 9.46+
Gr(d) 084 095 0.28 091 027 048 098 089 084 064 051 027

796+ 8.07+ 9.90+ 7.34+ 816+ 8.66+ 24.09+ 24.13+ 26.16+ 12.35+ 11.04+ 10.34+
@) 0.98* 0.77* 0.94 0.40* 050* 069 0.83* 0.82* 0.85 0.86* 0.31* 0.83

777+ 8.90+ 994+ 6.06+ 6.99+ 8.99+ 2435+ 24.43+ 2556+ 12.56+ 12.04 + 10.60+
) 0.95* 0.60* 0.95 0.82* 0.80* 057 0.69° 082" 0.85 0.79* 0.63* 0.95
cpid) 7.85+ 8.58+ 985+ 6.14+ 7.05+ 8.96+ 23.49+ 23.62+ 25.86+ 12.14+ 12.44 + 10.03+

0.78* 0.40* 0.97 0.88* 0.77* 0.47 0098* 0.99* 095 0.92* 0.96* 0.65

8.06+ 8.65+ 8.80+ 6.03+ 6.25+ 6.23+ 24.23+ 24.16+ 25.06+ 12.84+ 12.80 + 12.90 +
P 0.47** 0.10** 0.68** 0.71** 0.63** 0.8** 0.98** 0.35** 0.30** 0.42** 0.56** 0.35**

854+ 990+ 10.29+ 6.95+ 7.89+ 09.64+ 24.06+ 25.05+ 26.21+ 12.05+ 10.02+ 9.62 +
Gr(®) 057 098 0.83 0.25* 096 056 0.70* 0.80* 0.99 0.82* 092 0.50
&p(7) 812+ 813+ 899+ 672+ 699+ 6.90+ 24.25+ 2430+ 2546+ 12.21+ 12.13+ 12,12 +

0.44* 0.83* 0.78* 0.37* 0.81* 0.92* 0.66* 0.93* 0.36* 0.79* 0.81* 0.91*
o) 838+ 995+ 10.19+ 6.74+ 8.68+ 9.64+ 24.76+ 26.73+ 26.98+ 9.47+ 966+ 946+

0.57* 098 0.92 0.24* 066 035 045 084 057 064 051 027

*Significantat p < 0.5

Increase of liver enzymes may be due to
damaging effect of anti-inflammatory on liver
[39]. The above mentioned results were
supported by previous studies of Valberg [40]
who stated that flunixin meglumine induced
significant increase in liver enzymes.

** Significant at p<0.1

Our results demonstrated that pneumonic
lambs showed significant increases in liver
enzymes (AST, ALT, GGT and ALP), urea
and creatinine all over the experimental
period. Pneumonia induced elevation in liver
enzymes urea and creatinine [27]. Similar
results were reported by Kodary and Abdalla
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[41] and EI-Shabiny et al. [42] in pneumonic
animals.

Healthy lambs received marbofloxacin and
flunixin meglumine either alone or together for
5 days displayed significant reduction in serum
total protein, albumin, globulin a, B, y globulin
and significant increase in alpha globulin on
1%and 7" day post injection beside non
significant effect in A/G ratio on 1% and 7"
day post injection. Reduction in serum total

protein and albumin may be due to impaired
albumin sythensis by liver due to harmful
effect of drugs on hepatic cells [43]. Same
change was reported by Elmeleh [30] who
stated that marbofloxacin induced significant
decrease in total protein, aloumin, o B and y
globulin. These results are reinforced by
Ahmed [44] who stated that hypoproteinemia
and hypoalbuminemia were evident in
levofloxacin treated rats.

Table 4: Effect of marbofloxacin and flunixin meglumine on protein profile in healthy and pneumonic lambs

(n=5)
total protein albumin total globulin .
Group St (grtp /di) th st (grt]r? /) i st (gm/ d h 5 A/i e h

*d 7"d 14"d 1*d 7"d 14"d 1*d 7"d 14"d 1°d 7'd 14"d
Go() 6.51+ 6.46+ 643+t 350+ 345+ 353+ 3.01+ 301+ 116+ 116+ 115+ 121+
016 024 035 014 015 032 010 010 011 0.03 0.08 0.03
555+ 525+ 6.32+ 253+ 252+ 340+ 262+ 273+ 283t 0.97+ 092+ 120z

Gp(2) 0.29* 0.42* 044 0.36* 0.32* 031 0.07 0.02* 005 005 004 0.02
567+ 565+ 6.12+ 297+ 2.89+ 288+ 270+ 276+ 274+ 110+ 1.05+ 1.05%

Gp(3) 0.25* 0.30* 0.24 0.15* 0.13* 0.23 0.06* 0.03* 006 0.07 0.08 0.04
Go(d) 530+ 543+ 546+ 254+ 264+ 270+ 275+ 270+ 276+ 0.92+ 0.98+ 0.98+
0.36* 0.29* 0.14 0.21* 0.31* 021 0.05~ 0.05* 009 005 006 0.05
Go(s) 507+ 5.13+ 5.02+ 227+ 232+ 224+ 280+ 280+ 270+ 0.79+ 0.83t 0.83%
0.49* 0.39* 0.46* 0.43* 0.42* 0.32* 0.01* 0.04* 0.01* 0.07 0.04 0.06

583+ 540+ 6.16% 264+ 292+ 323+ 274+ 278+ 293+ 0.96+ 1.05+ 1.08%

Gr(®) 0.49* 0.16 0.33* 0.30* 024 019 0.05~ 0.05~ 009 008 009 0.07
528+ 505+ 546+ 262+ 233+ 269+ 266+ 7.72+ 277+ 0.98+ 0.86t 0.97+

&) 0.49* 0.42* 0.23* 0.36* 0.41* 0.13* 0.03* 0.06* 0.03* 0.04 007 0.05
5155+ 6.06+ 6.21+ 275+ 317+ 336% 276+ 281+ 295+ 099+ 1.14+ 1.14+

Gr(&) 0.38* 037 014 033 027 014 0.02* 004 006 006 007 0.09

* Significant at p < 0.05

** Significant at p<0.01

Close similarity was seen between our
finding and those obtained by Carrick et al.,
[31] they found significant decrease in total
protein and gamma globuline and insignificant
decrease in total globulin in foal received
flunixin meglumine for 5 days. This result may
be due to drug toxicity and immunosupressive
effect of flunixin meglumine [45]. This
observation was previously recorded by
Stegelmeir et al., [46] who stated that flunixin
meglumine induced hepatocellular damage and

decrease total proteins and serum globulin in
dog.

Infected lambs with Pasteurella multocida
showed significant decrease in total protein,
albumin, total globulin, a, B globulin beside
significant increase in serum vy globulins and
insignificant effect in A/G ratio thought out
the experimental period. Reduction in serum
total proteins and albumin may be due to
destructive effect of bacteria and its toxins on
liver cells [47]. Another explanation for
hypoprotenemia post bacterial infection come
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from El-Bealawy [48] who reported that
hypoprotenemia met with post bacterial
infection may be due to amino acid utilization
as defense against pathogens. Our data clearly
reinforced by Doxey [49] who stated that
hypoprotenemia in pneumonic lambs may be
due anorexia and inability of the liver to
synthesis proteins. Our result was in complete
harmony with those reported by Novert [27]
who stated that pneumonic calves showed
significant increase in serum a and y globulins
level. Treatment of infected lambs with P.
multocida by marbofloxacin and flunixin
meglumine either alone or in combination for
5 consecutive days aid in disappear once of
clinical symptoms and ameliorates the adverse
effects and providing largely returns,

erythrogram, total protein, albumin, globulin,
liver enzymes urea and creatinine to nearly
normal levels. Our results were in accordance
with results obtained by Schneider et al., [50]
who mentioned that fluoroquinolones had
potent antimicrobial activity at very low
concentrations when compared with other
classes of antimicrobial agents. Also, Rougier
et al., [51] mentioned that marbofloxacin was
potentially good in treatment of upper
respiratory tract disease. Marbofloxacin
improve of the clinical signs of respiratory
disease [52]. Our finding was in agreement
with those obtained by Weingarten [53] stated
flunixin is commonly used for relief of pain
and control of inflammation and pyrexia
associated with diseases of different origin.

Table 5: Effect of marbofloxacin and flunixin meglumine on protein fractions in healthy and pneumonic

lambs (n=5)
Alpha Beta globulin Gamma
Groups 1 d 7"d 14™d 1*td 7Md 14™d 1 d 7"d 14™d
Gp(l)  0.97+0.03 0.96+0.04 0.91+0.04 0.99+0.04 0.97+0.06 0.96+0.02 1.05+0.06 1.08+0.04 1.030.05
Gp(2)  1.07+0.03" 1.09+0.06 0.92+0.05 0.7620.03* 0.74+0.08 0.93+0.08 0.79+0.06*0.90+0.04* 0.95+0.09
Gp(3)  1.06+0.02* 1.04+0.04 0.87+0.06 0.83+0.03* 0.87+0.04 0.84+0.06 0.81+0.08*0.85+0.06* 1.01+0.06
Gp(4)  1.07£0.02* 0.99+0.05 0.93+0.08 0.88+0.03* 0.85+0.07 0.82+0.07 0.80£0.09*0.86+0.06* 1.01+0.08
Gp(5)  0.89+0.01*0.85+0.02*0.930.01*0.82+0.06*0.89+0.04*0.81+0.01*1.19+0.02*1.17+0.02*1.14+0.05*
Gp(6)  0.92+0.05 0.91+0.05 0.91+0.06 0.81+0.05*0.85+0.03* 0.99+0.05 1.04+0.05 1.02+0.04 1.02+0.09
Gp(7)  0.87+0.03" 086+0.02* 0.86+0.04"0.80+0.04*0.83+0.04*0.90£0.01* 0.99+0.10 1.03+0.09 1.01+0.08*
Gp(8)  0.92+0.08 0.91+0.05 0.96+0.04 0.840.06* 0.85+0.08 0.96+0.07 1.04+0.09 1.03+0.14 1.030.18

Significant at p < 0.05

Conclusion

It could be concluded that, pasteurellosis
infection in lambs resulted in change in
hemato-biochemical parameters which lead to
economic losses in lambs. Marbofloxacin and
flunixin meglumine either alone or together for
5 consecutive days treatment helped in
controlling of the infection by P.multocida.
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