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ABSTRACT

Diring e wbre gf 1999-2000, in a farm in Ghorbia govemarate, 425 Calves
were excanined and noticed  f. ' bouvine respiratory disease (BRD). The epicdlemiology of
the disease and (he efficacy of florfenicol and timicosin in treating it were studiee. The
diseasc was diagnosed (n 104 calves depending on rise of temperature (40.5 °C) ac-
cambined with resptratory symptoms. 53 calves were (realed Lwice i/m with florfenicol
20 mg/hg with 48 h idervals, other 51 were injected tmicosin s/¢. once at a dose rate
10 mg/icy. The morbidity rute for the disease were (3.75 %) (33 96} and (6.1%) at age 1-
3. 3-G und 6-18 months respectively. Bacterlological examination revealed lsolation of
Pastcuirella haemolytica. P. iudtoctda and Haemaophius somnus. Florfenicol level in
serurn was canlinuo jor 48 h wfiter 2nd dose while tilmicostn continuo Jor 72 . The re-
sponse rate for treating were (92.45%) and (78.439%) for {lorfenicol and timicosin re-

spectwely.

INTRODUCTION

Bovine respivatlory disease (BROJ Is the cosUlest disease affecling the worldwide cattle Indus-
bry, In tcuus of both direct costs (deatis, culls, rcatiment costs) and produclion costs (lower
Mve weight warns. poor fued conversion) (John et al, 1998). It Is a wmultlfactarial disease resutting
from the complex interaction of bactertal and viral agents, environmental conditions, manage-
menl faclors and the animals (Yates, 1982). Common stressors include weaning, shipping co-
miugline. cavironmental faclors (dust, temperature fluctuations), dlelary changes fatigue, and
processing proccdures perlorined at feedlot (Roth,1984),

Or lotal feedio!l mortalities, those attributed to BRD and assocfated xrespiratory tract probienis.
Martin (1283) was ceported 15 % Vandankersgoed et al (1994) was ceported 31-71% mortali-
ties and Vogel and Parrott (1994) were recorded 37.520.

Many organsims have been implicated in respiratory diseases including Pasteurella haemolyl-

J. Vet. Med, Res. (85 : 95) Vol. II, No. IT. 2000



W. M. A. El-Sheikh and M. H. Al-Gaabary 86

ica type Al P. multocida. Haemophllus somnus. Mycoplasma bovis aad the viruses, Bovine
herpes virus!, Respiratory syncytial virus, Parainfluenza (ype 3 and bovine adenovirus (An-
drews, 1883 and Musser et al 1996). Although Lhe vaccination against respiratory diseases
have been applied (nmost of farms, it can not protect calves completely against this disease as
many other stressors may preciptate it, so the need to therapeutical interference still of high val-
ue in dealing with the disease.

The setection of an antibiotic is usually based on a combination of susceptibilily of causative
pathogens, perceived cflicacy. cost, ease Lo administration. avallabllity, toxlcity, length of with-
drawal timc. and {ts pharmacokinelic properiles: mainly its duration of target tissue levels
(Mechor et al,1988 and Watts tt al, 1984),

The aim of this work was
* Epideimlological studles on respiratory discase In calves.

* Evaluation of ficld efficacy ol florfenicol and tilmlcosin (as a recent and specilic drugs) lor
ireatinent of naturally occurring resplratory disease in calves.

* Determination aof the secum concentrations of two drugs lo compare its duration of

aclions.

Materials and Methods
A- Drugs :

1- Florfenicol (Nuflor? 300 mg/ul injectable solution Schering-Plough Anlmal Health Middle
Cast Alfrica Operatlon). 1t Is a structural analog of clilormphenicol but not contain / ni-
tro group. thus aplastic anima has not been assocjated with Its administration (Bruce et
al 1998). Florfenicol showing high In vitro potency against pathogenic bacterla mainly
thosc associated with BRD {Pasteurella sp. and Haemophilus somnus) (Neu and fu 1880
and Syriopoulou et al 1881).

2 - Timicosin [MicoUI® 300 mg/m! injectable solutlon, Elanco, Animal Health). It {s long-
acng semijsynthetic maccolide, lave a goad activity against many pathogens commonly
associated with respiratory tract Infectlons including Pasteurclla and Mycoplasma sp.
(Ose 1987, and Merrill and Tonkinson 1989).

B- Animals : Four hundred and ifty two Friesian calves In one of Gharbia governorate farms.
1-18 monihs were bedded on deep straw in a naturally ventilated open-sided barn with a mova-

bie windows. Calves were administered lvermectin (lvomee MSD AG-VET) as anthelmintic thera-
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py and vaccinated with Cattle Master? 4. Scour Gvara 3% [Pfizer, Animal Health. Exton. PA
1934 1.USA}. 'The calves werc nolced during the winter of 1999-2000 for resplralory diseasc
symploms. The case was defincd as yespiratory discasc i there was an elevaled vectal teimpera-
ture (240.5°C) assoctated with resphatory symploins (dyspnea. nasal discharge, cough. high
respnotory rote und abnormal tracheal and lung sound on auscultation) and had no clinical

signs atlributed to organ other Uyan the respiratory system.

C- Sampling : - A dcep nasal swabs and Jung Ussues fromn dead or cmergency slaugh-
tered animals were collected (rom examined animals lor bacterlological
examinations according to Quinn et al (1994).

- B. Blood samples were coliected from S calves {rony cach treatment group
pre-trealtment and at 1.4.8.12 houcs and every 24 hours untll 6 days
post-trcatinent. Florfertco) and tilmicosin levels in scrum were deter-
mlned using HPLC according to method describcd by Modrie et al
(1998).

D- Txeatment : - The diseascd anlinals were allocated intoe 2 groups randomly. 53 calves
were treated with flocfenicol i/mn. at a dose rate of 20 mg / kg b. wt. Twice
with 48 hour apart and Slwerc Ueated with tlimlcosin ouce at a dose rale

of 10 mg /kg L. wt. s/c. (Nong of trcated calves bad previously been treat-
ed loxr BRD).

fectal temperatlures were evaluated daldly in lreated anlmals untll 24h. alter therapeutic blood
levels were assupied to have subslded, which was 48h after the 2nd treatinent with Nlorfenlcol
and 72h alter breatment with tumlcosin. Clinical mecasuments of eMeacy included mortality. rec-

tal temperature. number of treatment failures and number of relapses.

A call was delined as a treatment fallure i dled or ([ on last day of monltoring, it had a tem-
peraturc > 40°C. A relapse was defined as a call that had respond to treatment (lecmperature <
39°C with Jmprovement of its general conditions) and diagnosesd with resplratory diseasse al a
later date. Calves that rctapsed during first 3 weeks of trials were (reatcd with Lhe same anliblo-
Lic that was origlnally administered for a maxipoum of 2 relapses. If a calf retapsed a 3rd time, It
was deemed to be chronic and trealed wilh anther anUbactenal (neither forfenicol nos Tilmlco-
sin), Calves wore montlored [or eatment fatlure, relapse ajd moctaliy for 28 days.

Results & Discussion

The cpidentiologleal fatluies of BRD in investigated farms were summarized (n table (1). Con-
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cerning e results of treatment trials It was found that the BRD mortality and second relapse
were significantly lower in florfcaicol group than in tiimicosin group as reported in table (2).
There were fewer (reatment fallures in florfenicol (reated calves 2 / 53 (3.8 %) versus 4 /51
{7.8%). Also (rcalinent responsc was signilicantly higher in florfenicol gronp (92.45 95} versus
(78.43%) in tilinicosin group. Average dally gains was 0.99 kg / day and 0.89 kg /day (or florlen-
icol and tilmicosin groups respectlvely, while the average dally gain for healthy calves (as a con-

trol group) was 1.028 kg /day.

Daily mean rectal teroperatures of each group are shown in {igure (1). There was no signifi-

cani difference in the degree of temperature changes between the groups.

The isolated bacteria were Pasleurella haemolytica . P. mullocida and Baemophlus somnus as
shown in table (3).

The mean blood levels of florfenicol and tilmicosin were llustrated in table (4).

The present investigation showed that, the incldence of respiralory disease in calves was 23 %
while Waltaer et al {1986) and Curtis et al (1988) reported only 22.4 % incidence of respirato-
1y discase in calves untl) weaning (90 day). On the other hand, Musser et al (1996} and Selm
et al (1998) vecorded higher percentage (51 % and 69.34 % respectively). The present study ve-
vealed that. the highest tncldence of respiratory disease was recorded at 3-6 months (33 %) while
on other extrente it was 3.75 % and 6.1 % In age group 1-3 & 6-18 months respectively. Neasly
similar resulls were recorded by Gourslary ct al (1989), Douglas et al (1993) and Bruce ct al
(1998). On (he olher hand, Brecze et al (1982), Kelly (1984) and Pcters (1985) mentioned
that. the epldemic curves of mortatity and morbidity rcach thefr peak levels in first few weeks of
call s lile, and Byson (1985) recorded a pealc occurcence ol respiratory disease In calves at 6-8
weels. While Selim et al (1998) recorded its occurrence at 6-10 months and Kee jlm ct al
{1999) rccorded at 7-10 months. These difference In time of accurrence the peak of respiratory
discase may be contributed (o timing of exposurc o the stress factors on calves, specially tem-
perature (luctuations at climatic changes. calves transportation. and dletary changes at the fecd
lot.

Bactcriological examination of nasal swabs and lung Hssue showed that, the maln isolales
were P. haemolytica , P. multoclda and Haemophilus Soimnus. nearly similar results were report-
¢d by Paul et al (1990) Musser et al (1396), Bruce et al (1998) and Selim et al (1998).

The Secu fevel of (orfenicol was still for 72 hour after 2nd dose which given after 48 hour
(sum =120hour) ( the minlmum inbibitory concentration (MIC = 0.125-1.0ug/ml} which recorded
for pathogenic bacteria (Pasleurella and Haemophllus sp) isolated from resplratory infection fn
calves by Bruce et al (1998). Varma (1994) and De Haas et al (1995) concluded that. the level
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of RBorfenicol in lung tissues and brouchial secretion has been several times higher than thal
present tn seruny, so all these results have been Hhustrated the recovded high efficacy of florfeni-
col in treating BRD. Further mare. Neu apd Fu (1980) fand Syriopoulou et af (1981) mcndoned
that, flortenicol showing high In vitro acltivity agatusl pathogenic baclera isolaled [rom BRD.
Also Varma (1994) concluded that, the highest concentrations of flocfenjcol In bronchial secre-
tions majee it a reasonable eholee for treatment of BRD.

The efficacy of tilmicosin in Lreatment of pulmonary infections may be contributed to its high
ellcacy on bactena that cause the pulmonary Infections speclally Pasteurella and Mycoplasma
sp. (Ose and Tonkinson, 1988, and Crosier et sl 1896). Also Gourlary et al (1989) recorded
the mcan concentration of tilinicosin in lung was 0.46 ug /gm after 6 days from its once admin-
istration (1Gmg/ke) compared with serum level at thal time 0.02 ug /mt (ragio 23: })

‘The results of this study in (avor of florfenicol versus tifmicosin Jn  treating of BRD in calves
due {o its high treatinent response and daily weight gain as well as Jower chronicigy, BRD mor-
(lity and trcabment (ailure. Simllar results to this study with camparative therapeutic efficacy
were reporled by Bruce et al (1998) and Kee Jim et al (1999). The higher cllicacy ol Norfenicol
than (ilmicasin may contribuled lo its slow relcasc anrl absorption (rom Injeclion site, ils hall-
lile was 44 hour and as drug injecled hvo limes, so Iis balf-lile continue for about 48 hour after
second dese and tmax was 3.0 hour). Shimflar resul(s were recorded by Lolell ¢t al {1994) and
Craene et al (1997). Bul tlmicosin have a last absorptlon ralc from njection site. its hall-life
was 30 hour and bmax was 0.5hour. Simliar resuits were recorded by Zlv ¢t al {1995). On the
other hand, the efticacy of tUmicosin on FHacmoplhlus samuaus is doubtful and If preseont. needs a
high M(C G.25ug/ ml (Bruce et al, 1998).

Fionally i could be concluded [rom this study that, the highest {ncidence of BRD predicted
amony age group of 3-6 monihs requiring special carelul management at that peroed. Ia addi-
tions florfenicol and tilmleosin were highly ellectlve in (reeng resplralory discase in calves. re-
ductlion of reduction of body tecmperature within 24 hour and in reducing BRD mortality wlth
special snperiority to Jlorfenleol.
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Table 1 : The epidemiological results of BRD In {he farm.
animal
T e mieemcen  aea 1 M it Montality rate

Age group Exmined diseased died orbidity rate R
1-3 monih

O"l ° 80 3 i 3.75% 1.25%
3-8 monihs 200 96 4 33%, 1.38%
6-18 months 82 5 0 6.1% 0
Total 452 104 5 23% 1.11%

A
P < 0.00%
Table 2 : Resulls of trail comparing florfanicol with tilmicosin for treaimen of BRD,

Age group

Tiimlcosin group

Tifniicosin group P. value

Number of trial
Trealmen failure
BRD moralalily

15! relapse

2" relapse
chronicity
lrealment response
Average daily gain
(kg / d)’

53
2(3.77%)

1 (1.89%)
13 924.53%)
3 (5.66%)
1(1.89%)
49 (92.45%)

0.94

51

0.89

" Average daily gain lor healthy calves (Controf) = 1.028 kg/day.

Table 3 :

Isolsted arganisms

4{7.84%)
4 (7.84%)
15 (29.4%)

11 (21.57%)
3 (5.88%)

40 (78.43%)

I

0.64
0.047
0.73
0.037
0.58
0.043
0.82

Bacterial Isolations from nasal swabs awabs and lung tissue.

Florfanicol group—|
Number of isolates 26
Pasleraulla haemolylica 10
Pasteraulla mullocida 11
Flaemophilus somnus 4
P. haemolylica + P. muliocida i

Tilmicosin group

30
14

J. Vet. Med. Res.

Florfenicol group

Tilmicosin group

4
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Table 4 : The mean blood levels {ug/ml) of Hlorenicol and titmicosin. {n = 5).

Time of sampling Flortenlcol Tlimicosin
(mean 1 SD) (mean ¢ SD)

Pre-trealment 0 0
1 hour 867 + 0.48 221+£0.28
4 hour 8.22 + 0.68 049+ 023
8 nour 732 £ 041 0.62 + 0.19
12 hour 42+ 0.27 06011
1 day* 261 +£0.33 0.38 + 0.04
2 day 0.61 £ 0.16 0.17 £ 0.03
3 day 0.42 + 0.04 0.085 + 0.006
4 Gay 0.37 1 0.04 0.066 £ 0.00
5 day 026 £ 0.08 0.025 £ 0.005
6 day ND ND

T max {h) 3 0.5

Ti/2 = (n) 44 30

81

- tday aflter 2"9 dosa In lladfencat reaiad grougp.

ND =not dslacled.

Tnax = IIme atwhicn arug réaches 10 maximum concentration.
Tip = time gt which drugreaches (o its bajf concentration.

DFlorfenicol. group
B Tilmicosin group
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Fig.1: The main daily reduction of rectal tempacatuce
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