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ABSTIlACT 

{Jw'iny the win {(:' oj i999·2000, in a Jarm ill Ghorbia governu rale, 425 Calves 

were eAn muled a nd noticed f ( ' bouine res plratonJ diSease (BRD). The epidemiology of 

(hc (l1~"'(I$<.! (lnd the effICacy oj fl orjenicol and tilml.cosin in treating It w ere studied The 

diseo':>c u.l(ts diagnosed in 104 ca lves depending on rise oj temperature (40.5 °C) ac­

combined w ith respiratory symptoms. 53 calves were treated twice U rn WiUt JlorJenicol 

20 mfJll-.o w ith 48 h intervals, other 51 were jrUecled tl1 micosi.n sic. once at a d ose rate 

10 my I kyo TIle morbid ity rate Jar {he d isease were (3. 75 %) (33 %) WId (6. 1%) at age 1-

3. 3 -6 and 6-1 8 months respectively. Bacteriologica l examillOtion reIJ€u/ed Isolation oj 

Pasteurella haemoly tfca. P. multocida and Haemophilus somJU~S. Fiorjenicol level in 

."Cn/In was contilluo jar 48 It ajter 2nd dose while tilmicosfn continuo j or 72 It. The re­

SpOl! ~ ( ' rote j ar Ireating were (92.45%) and (78.43 %) jor .{lorfenicol and tilmicosill rc· 

spectively. 

INTRODUCTION 

85 

Dovlnc fl' to pira (ory d isease (Bf{ D) Is U1e cosUiest d isease a iTecu ng lhe worldwide catUe Indus­

try . [n tenns of b<.; th d irect costs (deaths, c ulls . Lreatl'nen t costs) a nd produc tion costs (lower 

Uve weil;5hl ga ins. poor feed con version) (John et a l.1998). I t Is a multifac torial dis ease r esul ting 

fro m the complex In teraction of bacterial and viral agents. environmental condlUons. manage­

men t factors und U1\.; a ni mals (Yates, 1 9B~) . Corn mon s trcssors Include wea ning. s hi ppi ng co­

lll i llgli n' ~. l:fwirOnmcll t(l1 fac tors (dust. temperature flu ctuations), dletalY changes fa tigu e, and 

p roces s ing p ro(;cciu re.'; performed a t feedlot (Roth. 19 84). 

Of tOla l fe·ed lot. m ortali ties , thos e attributecl to 8 RD and a ssoc iated r es pirato ry trac t p rob lems . 

Ma rtin ( L983 ) was repor led '15 % ,Vandankersgoecl et al (1994) was reported 31 -7 1% mort a li­

ties a n d Vogel a n d Parr.o tt (1 9 94) were recorded 3 7 -52%. 

\ Many o rgans lms have been Im plica ted in rcsplmlory dlseascs lndudlng Pas tem cila haemolyl-
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ica type A I P. multoctda. HaemOI)hilus somnus . Mycoplas ma bovis and the viruses. Bov1ne 

herpes virus l. R.esplra tory syncytial vJrus , Parainnuenza type 3 and bov1ne adenovIrus (An. 

drews. 1983 and Musser et al 1996). Although the vaccJnation against res piratory diseases 

have been applied In mos t of farm s . It can not protect <,-alves completely against this disease as 

many olher slressors may preclptale it. so U1e need to therapeutical Interference s till of hIgh val­

ue in dealing with lhe disease. 

The selecti on of an a nUblotic Is u sually based on a comblnaUon of susccplibilJty of causative 

pa thogens . perceived effi ca cy. cost. ease to adminis tration. ava ilability. toxIcity. length of with ­

d rawal time. <:md Its pharmacoklneUc properlles ; mainly its duration of target tissue levels 

(Mechor et at, 1988 and Watts t:t al.1994). 

The aIm of this work was: 

... Epiclel lliological studies on rcsplratory disease In cal ves . 

~ E:vaJ uation of Held effi cacy of norfenlcol and tIlmlcosln (as a recent and specific drugs) for 

lreatlncnt of na turally occurring resplralOlY disease In calves . 

. D~tcnnill<lllOI\ or the serum concentrations of two drugs to compare Its dura tion of 

actions . 

Materials and Methods 

A- Drugs; 

1- florJcnlcol{NuOor@ 300 mg/1l11 injectable solution Schenng-Plough Animal Health Middle 

East Africa Operation) . Ills a structural analog of chlonnphenlcol but not COnlaJn / ni ­

tro group, thus apla sUe ,:anima has not been assocIated with its admJnlstration (Druce et 

al 1998). rlor fenlco\ s howing hIgh In vitro potency against pathogenic bacteria mainly 

lhosc o~sociated wi th eRD (Pas teurella sp. and Haemophilus somous) (Neu and fu 1980 

and Syrlopoulou et al 1981). 

2 - TlImicos in (Mico Ul@ 300 Illg/ ml injectable soluUon. Elanco . Animal Health). It Is long­

acUng semisynthetlc ma<.,oHde. have a good activity against many pathogens commonly 

a ssociated w1th respiratory tIact Infections IncludIng Pas teurella and Mycoplasma sp. 

(Ose 1987. and Merrill and Tonklnson 1989). 

B- Animals: r our hundred and flfty two Fries ian calves in one or Gharbia governorate farms. 

1-18 months were bedded on deep s traw In a na turally ventilated open-sided barn with a mova ­

ble windows . Ca lves werc ad mInis tered ivemlecUn (Ivomec MSD AG-VEl1 as anthelmlnUc thera-
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py a nd vaccinated with Cattle Maste~ 4. Scour Guard 3@ (Pfizer. Animal Health. Exton. PA 

19341.USA). The calves werc notced during the winter of 1999-2000 for respiratory disease 

sympto ms. The case was defincd as respiratory disease if Ulcrc was an eleva ted rec tal tempera­

ture ~40.50C) associated with resplra tOlY symptoms (dyspnea. nasal discharge. cough. high 

rcspiri1lory r~ tc a nd abnorma l lrach ea l and lung sound on a usculta tJon) and had no clinical 

s igns a llributed In or~an other Ulan the respiratory syst em . 

c- Sampling : - A d ee p nasal swabs and lung tJ ssues from d ead or emergency s lallgh­

tered animals were collected from examined a nimals for bacteriological 

examinations according to Quinn et al (1994) . 

D- TIeatment 

- B, Blood samples wcre collected from 5 calves from each trea tment group 

pre- t reatment a nd a t 1.4 .8. 12 hours and every 24 hours until 6 d ays 

post-lrea tmenL Florfen lcol a nd tHmlcos in levels in !)erum were delcr­

mined using HPLC a cco rding to method deSCribed by Mow-ie et at 

(1998). 

The diseased animals were allocated Into 2 gro ups randomly. 53 caJves 

were treated wit h fiOlfenleol 11 10 . a t a dose ra te of 20 mg I kg b. wt. Twice 

with 48 hour a part nnd 51werc treated with tllmtcosin ollce at a dose rale 

of 10 mg I kg b , w t. sic. (None of b 'c..""1 ted calvcs had previously been trcat­

ed for BRD), 

Rectal temperatures were evaluated dally In treated animals untU 24h. Rfter therapeutic blood 

levels were tlSSUlJ led to have subSided. which was 4Bh ufter the 2nd trea tment w1th florfenlcol 

a nd 72h afler trc<l tment with UlOllcosln . Clinicill measuments of efficacy Included mortality. ree­

t31 temperature. number of treat ment fa ilures and n umber of relapses. 

A ctllf W (lS defined as a treatment falture If died or If on la st day of monitoring. It had a tem­

perature > 40°C. A relapse was defined as a calf that had respond to treatment (temperature < 

39°C \ViOl Improvement of Its general condlUons) a nd diagn osesd with respiratory dlseasse at 0. 

la ter da tc . Calves U'<1t relapsed d uring first 3 weeks of tria ls were treated wiU1. the same anUblo· 

tic tha t was originally ad roJnls tcred for a maxlmuiO of 2 relapses. If a calf relapsed a 3 nJ time. It 

was decmed to be chronic and treated with anthe r antiba cterial (neither fiorfenlcol nor Tllmlco­

s in). Calves wcre !uonll"ored fOl' tn:~atmerll faUure . relapse a nd mortaUty for 28 days. 

Results & Discussion 

Thc epide miological failures of BRD in invesUgatcd farms were summm·j.-:ed In table OJ . Con-
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ceming OlC results or treatment lrials It w~s found Ulat lile BRO mortality and second relapse 

were significantly lower in florfenlcol group Ulan In Wmicosln group as rcpoltcd In table (2). 

There were fewer treatment failures in norfenlcol treated calves 2 I 53 (3.B % ) versus 4 l S I 

17.8%1. Aho (n,.;allncnt response was significantly higher In tlonenlcol grollp (92.45 % ) versus 

(78.43%) in lihnicasin gmup. Average daily gains was 0.94 \(g I day and 0,89 l~g Iday for norfen­

leal and Uln,l\Cosin groups respectively, while the average daUy gaIn for healthy calves (as a can · 

lml group) was 1.028 kg /d~y. 

Daily mean rectal tcropcmtures of each group are shown In figure (1), There was no s lgnlO­

cant difference in the degree of tempera ture changes between the groups. 

The isolated bacteria were Pasteurella haeroolytJca . P. Oluitoclda and Iiaemophlus somnus as 

shown in table l3J. 

Thc me~ n blood levels of florfcnlcol and tilmleos ln were Illust.rated in table (4), 

Tbe present inves tigaUon showcd that, the Incidence of res pira tory disease In calves was 23 % 

wh ile Waltner et al (1986) and Curtis et a1 (1988) reported only 22.4 % Incidence of t"(!spirato­

ry dise~se In calves unUJ weaning (90 day). On the other hand, Musser et al (1996) and SeUm 

et al (1998) recorded higher percentage (5 1 % and 69,34 % res pec tively). The presellt study rc­

vealed Ihat. the highest Incidence of respiratory disease was recorded at 3-6 months (33 %) while 

on other cxtn:~ llIe it was 3 ,75 % a nd 6.1 % In agc group 1-3 & 6-18 months respecUvcly. NCMly 

similar res ult s we re rceOI'dccl by Gourlary et al (1989), Douglas et al (1993) anti Bruce ct at 

(1998). On Ihe oUler hnnd , Breeze et al (1982), Kelly (1984) and Peters (1985) mentioned 

th<ll. the erldemie ClllVCS of mortallty and morbidity reach Uleh" peak levels In first few weelcs of 

ca lf ~ Hie. and Byson (1985) recorded a peak occurrence of rcsplratory (Jisensc In calves nt 6 -8 

weelcs. Wh iJe Se1im et al (1998) recordcd its oceUlTcncc at 6~ 10 months and Kec jlm et al 

(1999) recorded nt 7-10 months. These dJfference 1n time of occurrence the peak of respiratory 

discase may be contributed to timing of exposure to the stress f(\clofS on cajves. specially tem· 

pera lllrc Iluctua llons at c1lmatIe chanbes, calves transportation. and dietary changes at the feed 

lot. 

Baclcriologlcal examination of nasal swabs a nd lung tissue s howed that. Ule nlaln Jsolates 

were P. haclllolytica. P. Il)ultoelda and Haemophilus Somnus. nearly s imilar resu lts were report­

ed by Paul et aJ (I990) Musser et al (1996). Bruce et al (1998) and SeUm et a1 (199B). 

The Seru m level of llorfcnl coJ was s till for 72 hour oIter 2nd dose which given ancr 48 hour 

(sum = 120hour) {thc minImu m InhIb itory concenlratlon (MIC = O.125-1.0ug/ml) which recorded 

for pathogen ic bac teri a (Pas teurella and Haemophilus sp) isolated from respiratory Infection In 

calves by Bruce et al (1998). Varma (l994) aDd De Hans et al (1995) concluded that. {he level 
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of norfenicol in lu ng lIssues a nd b ronchia l secre tion has been several times higher tha n that 

present in serum. so all these results have been IIluslrated lhc recorded high efficacy of florfeni­

col in trea ting BRO. f u rther Inore. Neu and Fu (1980) and Syriopoulou et at {19Bl} mentioned 

that. Oorfcnicol showing high 1n vitro activity aga inst palhoge nic bac le rla Isolated fmm BRO. 

Al su Varma (1994) concluded tha t. the highest concent rations of Oorrcnicol In bronchial secre ­

Li ons m ak e it <l reasona ble choice for treatmen t of B RD. 

The e rfi eacy of Ul micosln in treatment of pulmonary Infections may be contributed to its high 

e fficacy on bacte ria that cause U1 e pulmonary infections specially Pasteure ll a and Mycoplasma 

sp. (Ose and Tonkinsan. 1988, and Crosier et 81 1996). Also Gourlacy et al (19B9) recorded 

the lIlean concentration of U1Ulicos in In l u ng was 0.46 ug Igm after 6 days from its once ad min­

is lraUon (lOmg/kgJ compared wiUl serum level a t that time 0.02 ug I ml (ratio 23: I) 

The results of th is study In favor of Oorfentcol versus tilmicosin In trea.ting of 8RD In calves 

d ue to I ts hig h treatment response LInd daHy weight gutn as weH as lower chronicity. BRO ma r· 

la llly and trcatmen t failure. Sirn ila r rcsl.lils to this study wi th compara tive therapeuUe efficacy 

wen: repo rted by Bruce et a l (1998) and. Kee Jim et al (1999). The higher cmcacy of ilorfen lcoi 

than l.i lrnieosi ll may con Lrib uted to its slow r elease awl a bsol'pUon from lnjeelion site. I I.!:> ha lf· 

li fe was 44 hour anu as drug injected two limes. so lls ha lf-life con tinue fo r about 48 hour afte r 

second dose a nd lill ax was 3 .0 h our). Similar resulls were reconJed by Lo'1J cll ct al (1994) and 

emene e t 0.1 (1997). But IlImlcosln have a fasl ubsorpUon rate frOIll injec tion si te. its hRlf-\tfc 

W,,",S 30 h our and tma.'( was O.Shour. S imlla,' resu lts were recorded by Ziv et al (1995). On the 

ollie I' hnnd. the effi.cacy of tUmieosin on Hacmophlus somnus is doubtful and If present . needs a 

h Igh M IC 6.25ugl ml (Bruce et al, 1998). 

l"lna lly il could be concluded from this s tudy that. the highest Incidence of BRD predicted 

a mong age group of 3 -6 months requ iring special careful manage men t a t tbat period. In addi­

tions Ilorfen ieol and Ulmlcosl n were highly effcctlvc in lreelng r esplratOlY disease in calves . re­

duction o f reduction of body temperature within 2 4 hour and In reducing BRD mortality with 

spec ial slIpcrlorlty to 1l00·fcnlcol. 
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Table , ; The epidemiological results Of BAD In the farm. 

animal 
Age group 

Exmined diseased died 
Morbidity rate Mortality rate 

1-3 months 
80 3 I 3.75% 1.25% 

3·6 months 290 96 4 33% 1.38% 
6-1 8 months 82 5 0 6.1% 0 

Tolal 452 104 5 23% 1.11 % 

P .$. 0,0')1 

Table 2 ; Results of 1rail comparing I!orfenicol with lilmicosln lor treatment o f BRO. 

Age group Tilmlcosin group Tilnlicosin group P. value 

Number of Irial 53 51 0.64 

Treatmentlailure 2 (3.77%) 4 (7.84%) 0.047 

BAD moratality 1 (1. 89%) 4 (7.84%) 0. i 3 

1st relapse 13924.53%) 15 (29.4%) 0.037 

2nd relapse 3 (5.66%) 11 (21.57%) 0. 58 

chronicity 1 (1.89%) 3 (5.88%) 0.049 

Ireatment response 49 (92.45%) 40 (78.43%) 0.82 

Average daily gain 

(kg I d)' 0.94 0.89 

. A .... erage daily gaIn lor healthy cal .... es (conlrol} >= 1.028 kgfday. 

Table 3; 8acleriallsolalions from nasal swabs awabs and lung tissue. 

Isolated organi sms 

Florfen\col 9rouP Titmicoslo group Florfeoicol group Tllmlcosln group 

Number 01 isolates 26 30 1 4 

Pasle raulla haemoly1.ica 10 14 1 . 
Pasle raulla mullocida 11 8 · 1 

Haemophllus somnU$ 4 6 · 2 

P. haemolylica "" P. muttocida I 2 · I 
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Table 4: The me;)n blood levels (uglml) of florfenicol and tilmicosin. (n = 5). 

Time of sampling 
Florfenlcol 

(mean :l SO) 

Pro-t reatment 0 

1 hour 8.67 ± 0.48 

4 ho", 8.22 ± 0.68 

8 hOur 7.32 t.O.41 

12 hour 4.2 ± 0.27 

1 day' 2.61 ± 0.39 

2 day 0.0 1 ±O.16 

3 d<lY 0.49 ± 0.04 

4 day 0.37 ± 0.04 

5day 0.26 ± 0.08 

6 d<ly NO 
T max (h) 3 

Tl l2 = (h) 44 

. l ~y alter ~dose In IloI1en;cOl treated group. 

NO '" not detected. 

Tilmicosln 
(mean ± SO) 

0 

2.21 ± 0.26 

0.49 ± 0.23 

0.82 :t.0.19 

0.6±0.11 

0.38 ± 0.04 

0.17 ± 0.03 

0.085 ± 0.006 

0.066 ± 0.01 

0.025 ± 0.005 

NO 0.5 
30 

T m n~ '= time at wIt ch drug reaches 10 maximum concentra1ion. 

T 112 " tilTlCl at which drug reaches to its half concenlralil)ll . 

41.5R§§ 41 40.5 40 
39.5 

39 
38.5· 

-c , • .. .s " 0- • .. 
c -

'" '" • • '0 '0 

~ N 

'" • '0 
M 

'" • '0 

'" 

o Florfenicol. group 

fi!] Tilmicosin group 

Fig. 1 : The main d(l ily reduction of reclal temperature. 
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