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ABSTRACT

The present work was conducted to study the effect of ceftiofur sadium on the
healthy and natirally Mannhetmia hasmolytica infected calves with the stucy the ef-
Ject of the drug on blood pleture and some parameters of Uver and kidney funchons.
Fifteen calves from private farmm n Fucous Clty. Sharkia Govemnorale were examined
Sfor (solation of Mannheimia haemelytica. The result revealed that five calues (33.33%)
were (nfected and showed respiratory signs with rise of body temperaiure as weil as
there were a significant increase (n the level of AST. ALT and creatintne compared with
the conlrol group. Five of non-infected heollhy calves as well as lnfected calves were
treated with cefllafur sodum {1 mg/kg b.wt] intramuscularly jected for 5 successive
days., whereas another flue non nfected calves were used as control. Treatment with
ceftlofur sodlum reduced the clinical signs, moreover the infected calues on the first
week post-treatment with cefliofur sodium showed a signiflcant decrease In the level of
AST, ALT and crealinlne (P < 0.05) compared with those before treatment. it has been
shown that ceftivfur sodium displayed a signiflcant increase in RBCs counts, Hb con-
ceniration, PCV% with no response on WBCs counts, AST, ALT and serum creatinine in
the non Infected treated calues, compared with control calves. it coud be concluded
that cefliofur sodlum is considered as better treatment for resplratory diseases.

Key words: Ceftiofur sodiurn - Mannheimia "Pasleurella” haemolytica - RBCs counts
-PCV3%-WBCs- AST - ALT - Creatintne.

INTRODUCTION

Mannhefinia haemolytica Is the primary aetiological agenl of pneumonic pasteurellosis, one of
the most important resplratory diseases in caltle (Ewers et al., 2004).

The infecton of calves with Mannheimia haemaolydea characlerzed by rise of body tempera-

Mansoura, Vet. Med. J. (191 - 200) ' Vol. IX, No. 2, 2007



Medhat X. R. and Seham M. Malhat
192

lure. Incgease nasal) discharge which chianges in consistency (tom thin and clear to thick yellow
and viscous. with breathing often rapid ano labored. A cough may be noted early in the disease:
however. as lung damage Increases. coughing and breathing become very painful for the animal.
If the disease process Is not stopped. the lungs become Urreversibly darnaged. the body tempera-
ture drops (o below nostnal and the anlmal usually dies (Whiteley et al., 1882).

Cefuofur sodlum. a member of cepbalosporing has been markeled for use In poultry and large
ardmals. Jt 18 recorumended for use n prevention of early chick mortality due to pasteurellosls,
colllbaclllosls, selmonelosis and streplococcosls (Bchriemer et al., 1892). Iomez et 2}, (1801)
compared the efficacy of ceftlofur sodjum (Img/kg b.wt.) for 3 days with oxytetracycline. amoxi-
cllin and a combination of oxytetracycline and chlorampherycol (n the treatment ol 48 cases of
resplratory diseases. They reported that calves treated with cefUofur recovered earller than
calves treated with other antibiotics.

Anusz et al., (1882) found that ceftiofur injected dady at 1mg/kg. b.wt. was ellecBve In treat-
ment of respiratory disease in 38 nalurally infected calves and 9 calves experimentally tnjected
with Herpes virus and Mannhelola haersolytica. in most cases 3 Injections were suflictent, al-
though some animals requlred 4 to 5 $njections to recover. Therapeulic effects of cefofur were
compared with those of oxytetracycline used tn 8 control calves. They concluded tha( both anu-
biotics are recommended {n reatment of respiratory diseases of calves.

The antimfcrablal actvity of ceftiofur sodium as antl-infective agent belonged to the third gen-
eration cephalosporinsg agalnst different bactertal pathogens were evaluated. The oblained re-
sults revealed that cefuofur was more effective and superior In {ts action han the other com-
pared antlbacteriat agent (El-Naenaeey and Lotfy, 2000).

The alm of this study is to evaluate in-vitro and in-vivo the anubacterial efficacy of cefliofur
sodium, glven intramuscularly at therapeutic regimen (1mg/kg b.wt) for 5 successive days
agalnst naturally Mannheimia haemolytica infected calves as well as in the healthy calves.

MATERIAL AND METHODS
MATERIALS :
{I) Animals

Fifteen calves [rom private farm In Facous City. Sharkla Govermorate were used In this study.
The animals In this farm were periodically vactinated and prophylactically administered by an-
thelmintles drugs. They sullered from resplratory si{gns especially in cafves. They were examined
clinlcally according to Radstits et al., (2007).
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{IT} S8amples:

A total of 15 palred nasal and (ranstracheal swabs were collected and transferred dl-
rectly 1o laboratory in ice box with mintmum delay. Moreover, two blood samples were taken
from all calves by Jugular veln puncture as well as [rom the treated groups on the 7th day post-
treatment for haematological studies, Uver and kidney function tests. First sample was mixed
with sodium citrale 3.8% [9:1) used for haematologlcal studies and the second onc was left to
ctot and centrifuged for 3000 r.p.m./20 minules to obtain serum for liver and kidney function
studies.

() Drugs "Ceftiofur sodium":

It 15 a cephalosporin from the third generauon, obtalned in the form of dry. lyophbized powder
{Upjohn Co. Kalamazoo, U.S.A.). It s used Intramuscularly in a dose of lmg/kg b.wt. for 5 suc-
ceggive days (Almg, 1888).

METHODS:.
(I) Bacteriological examination:

Nasal and transtracheal swabs were lnoculated sepatately In tryptone soya broth (CM 13 "Ox-
0id"”) and incubaled at 37°C over nighl. Loopfulls from incubated broth were cultured onto blood
agar and (ncubaled at 37°C for 24 hours. lsolated organisms were puriflled and Jdentiled mlero-
scopically using methylene blue stajn and blochemlically according to Carter and Cole, (1991).

(II) Antibacterial activity Lo vitro:
1) Determination of minimum lnhibitory concentration (MICh:

Determination of MIC of ceftiofur sodlum against pathogenlc strain of Mannheimla haemolyti-
ca was tested according to Fingold and Martin (1282).

2) Sensitivity test:

Sensltivity test of Mannhelmia haemolytica to ceftlofur sodlum in comparison with other ant-
micrebial agents was studled Ln vitro using the disc dfusion method as described by Bauer et
al., (1668).
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(M) Antlbacterial activity in vivo:

The efficacy of cefUofur sodlum agalnst Mannheirnia haemolytica tnfection was studied. Fif-
teen calves were used in this study and classified as (olows:

Group (1): Five calves were healthy. noo-infected and non-treated (control group).

Group {2): Five calves were healthy, non {nfected and treated with cefdolur sodium (Amg/kg.
b.wt.. for five days. intramuscularly).

Group (3): Flve calves were naturally infected with Mannheimta nhaemolytea and lreated with
ceflofur sodium (1mg/kg b.wt. Ove days. Intramuscularly).

(V) Haematological studies:

11 Blood cell count: Total erythrocyles and levcocytes were counted using the tmproved Neu-
bauer chamber according to the method described by Schalm, (18886).

2) Haemoglobin determination: was determined according to Williams et al., (1883).

3} Packed celf volume (PCV]: was determined using the microhaematocsit method according to
Coles. (19886).

(V) Blochemlcal studiea:

1) Serum aspartate aminotransferase (AST) and serum alanine aminotransferase (ALT): were
detlermined colofmetrically according to the method of Redtman and Pranket, (1867).

2) Serum creatinine: was determined colorimetdcally according to the method of Folln
(1934).

STATISTICAL ANALYSIS:

Statstical analyses of data were carrled out by using "t" test according to Snedecor and Co-
chran (1667).

RESULTS

() Isolation of Mannheimila haemolytica amopg examined calves:

From 15 calves, 5 (33.33%) were naturally infected with Mannheimia haemoiyuca.
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() 1n vitro antibacterial activity:
(1) MIC of cefdofur sodium against Mannhelmia haemolyHca:

The results showed thal Mannhelrmia haemolytica was highly susceptible to ceftofur sodiuro
with MIC (0. 10ug/ml).

(2} Sensitivity test:

The sensitivity of Mannhelmia haemolytica to cefUofur sodlum, florphenlcol, oxytetracycline
and clprofloxacin are illustrated In Table {1). Ceflofur sodlum exerted a more polent (nhdbitory
eflfect compared with other tested antimicroblal agentas.

(IO0) In vivo entibacterial activity:

Calves naturally Infected with Mannhelmla haemolytica displayed variable clinical symptoms
as jncrease of body temperature (40-41°C). respiratory manifestations (painful cough and the
breathing s rapid and difficult), dlarrhea and loss of appetite. Treatment with cefdofur sodium
lead to improvement and disappearance of most clinical sings at 5 days past-treatment.

(IV) Haematological studies:

Non infecied treated calves with ceftiofur sodium displayed a significant Increase In RBCs
counts, Hb concentration and PCV% with no response on WBCs counls (P ¢ 0.05) compared
with control group (Table 2}. The Infecled calves before treatment showed a signlficanl decrease
In RBCs counts, Hb concentration and PCV% with significant increase In WBCs counts (P &£
0.05) cornpared with the control group. Meanwhille, the infected calves pos-treatmment with cefto-
fur sodium displayed a signlficant {ncrease ln RBCs counts, Hb concentraticn, PCV% and WBCs
counts (P £ 0.05) compared with those before treatment.

(V) Blochemlcal studies:

Non-infected calves treated with ceitlofur sodlum displayed a non significant response on the
leve! of AST. ALT and serum crealnine (P < 0.05) on one week posl treatment compared with
control group. The group of calves which are naturally Infected with Mannbetmla haemofytica
gshowed a significant Increase in the levels of AST, ALT and creatrine (P < 0.05) compared with
contro}l group. Meanwhllte, the group of Infected calves on the first week post-treatment
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with ceftofur sodium showed a significant decrease In the level of AST, ALT and creatinine (P <
0.05) compared with those before treatrment (Table 3).

DISCUSSION

It is clear from (he present study that 5 (33.33%) calves were infected with Mannheimia hae-
molylica. Nearly simllar resulis werc recorded by Ismall and El-Kattan, {(1869) and DeRosz2 et
al., (1999).

In the present study, it has been shown lhat the naturally infected calves with Mannhejmia
haemolytica before treatment showed a significant decrease in RBCs counts, Hb concentration,
PCV% with gignificant decrease in leucocytic counts, meanwhile, treatment with ceftiofur sodi-
um adjust all the haemalological parameters of infected calves. The results concordant with
those recorded by Abd El-Latif and Gamal Ei-Din, (1998) who found that the treatmenl with
cefiofur sodtum improved the adverse effects of Mannheimia haemolytica infection on haemato-
logical parameters as evidenced by improvement of macrocytic anaemia.

It has been shown that Mannhelmia haemolytica Infection in calves produced a significant tn-
crease the level of AST, ALT and creatinine. The increased seyum AST, ALT and creatinine activi-
ty ought be attributed to the muscular damage, lfver damage and myqgcardial infarction (Haloes
ot al., 2004 and Radostits et al., 2007). A further support of previous concept Is the fact that
the maln characterisic manifestation of hepatotoxcity 15 the increase in the serum AST and ALT
levels consequent to degenerative changes in the cell membrane (Pashor et al., 1987).

The results revealed that the infected calves on the rst week post-treaiment with ceftofur so-
dium showed a signllicant decrease In the level of AST, ALT and crealinine (F < 0.05) compared
with those before treatment. Our resulte was in agreement with that recorded by Abdel-Latif
and Gamal El-Din (1998) who reported that cefttofur sodium {mproved adverse effects of Mann-
helmia haemolylica infection on liver functlon evidenced by decrease in serum levels of AST and
ALT.

Our resulis indicated that cefdofur sodium injection Improved all the effects of Mannheimia
haemolytica clinically. These results agree with that obtained by Imax et al., (1991) who report-
ed that calves treated with ceftofur sodium recovered earlier than calves treated with other anti-
blotics.

It could be concluded that ceftiofur sodium is cansldered as better treatment of calves Infect-
ed with Mannhelmla haemolytica.
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Tabie (1): Sensitivity of Mannitehnla haemolytica to ceftiolur sodium in comparison with some
antibacterial agents (n = 5, Mean + SE)

Antimicrobial apents discs Potency of discs (Ug) Inbibitloo zane diameter {m m)
Celtiofur sodium 25 315123
Florphepicod 30 25.6%1.7
Oaxytelracycline 30 15+2.]
Clprofloxacin 5 148+ L5

Table (2): The efTect of lntramuscularly injected ceftiofur sodium (1.0m

g b.wt) on RBCx counis (10°mm*), Kb

concentratlon (mg%), PCY (%) and WBCs counts (I /mm®) of healthy and naturally infected
calves wilh Mannhelnia haemolyica, onc week post-trestment (n = 5, mean + SE)

Control group Infecled calves
Parameters (non-infected NO:rL::Z;lw
nop-freated) Before treatment Afier treatment
RBCs counts 9.20 + 0.64 12951 0.71° 8.31 2 0.51° 11.92 2 0.81°"
Hb concentration 18.61  0.54 21,61+ 0.56° 19.74 + 0.94° 20,61+ 0,74
PCY% 45.20 £ 1.92 50.92 % 2,63 40.60 +2.81° 43.6+3.41"
WBCs counis 6831 £3.22 67.31+4,23 75,82 % 3.51° 72.92+4.12"

Significant when compared ooe parameter In the same row with control group (P <0,08; P <0,01)

Table (3): The efTect of Intramuscularly injected ceftiofur sodium (1.0mg/kp b.wt.) for 5 successive days on
AST (U/ml), ALT (U/ml) and ercaiintne (mp/ml) of healthy gnd walurally infected calves
with Mannjrelmla haemoipiica (n = S, mean + SE) .

Naon lnfected Infected calves
Perameters Control proup
treated calves Before treatment After treatment
AST (U/ml) 64.81 £2,51 63.71 £ 3.92 90.92 2 431" 66.71 32"
ALT (U/ml) 45.92 £ 8.41 4711 £2.63 82.81 +5.11" 48.9324.11"
Creatlnine (mg/ml) 3,79+ 0.24 4,62 £0.31 7.43 £ 0.66 488011

Sigoificant whea compared one parameter in the same row with control group (P <0,08; "'P <0.01)
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