
GeIuw. N. A. Osd: et aI ... ISBN 111(}-7219 

SYNERGISTIC EFFECT OF VOLATILE OILS AND 
LONG-ACTING OXYTETRACYCLINE IN TREATMENT OF 

RESPIRATORY DISEASES IN CALVES 

Gehan. N. A. Gad; Magda. M. Mohamed and Magda. N. Abdel-Hamled 
Animal Health Researc h Insllhlle. Zagazlg Unlve.-slty. Egypl 

ABSTRACT 

A Reld trial was conducted to evaluate th e efflcacy and safety of a mixture of vola­

tile Oils either alone or cQ-adminlSlered with long-acllng oxytetracycline m lIealment 

of undifferentiated bovjne respira tory disease (BRD). Thirty eight newly born calves 

f2-5 month old} belonging to a private farm 1n Shark/a pro vince. were used In this 

study. FIve apparenUy healthy calves "'ere k ept as a con trol group. The rem aJ.nlng 
calves showed a different Signs of bOvine resplralory disease. Aller bacteria} isolallon 

and Jdentlflcafion of the causa live microorganisms, the calves were aSSIgned to 

thr ee equal groups (each of J I caJves)' The flrst group fA) was treated intramuscuiar­

Iy wJlh oxytetracycline 20% L.A. (20 mg/ kg bodywe/ghO, the second group (B) was 

treated with acrofortc volatile oils at a dose ra te of 2ml/ 10 liter of drlnk lng water / 

24 hours for 3 consecutive days, while the thlId grouplC) was g1ven volaUle oils lVith 

long-acting oxytelracydif1e. Blood and seruOJ samples were collected from llve 

calves of each group (Infected with PasteurelJa spp and staphylococcus aureus) just 

before treatment, three and len day post-treatment for hematolOgical and bioch eml· 

cal studies. 

The bacterlologica} examination revealed Uwt Pasteurella spp, Haemophilus spp 

and E. Coli were tbe most common Isola tes. Th e blood picture of the diseased calves, 

b~fore treatment showed a signiflcant decrease in the erythrocytic count. Hb conce/)­

uatl on and PCv. Hypoalb uminemia and hyperglobulinemia with a slgnlficant eleva~ 

lion in total leukocyUc counts, haptoglobIn and C ·reactive prOtein wer e recorded in 

diseased calves. 

The present study r evealed that administration of volaUle oils wIth long·actlng ox­

ytetracycline was more effecllve ln treatment of undifferen tiated boVine respustory 

disease fBRD). All the parameters retrieved to thelr control levels at the end of lh~ ex­

p eriment in a/l treated calves. 
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INTRODUCTION 
Respiratory diseases (RD) are a major dIs­

orde r In catOe world -Wide and represen t an 

important cause of economic losses (Eaele-

mont and Koe8a1batl, 1997). It Is general ly 
known that Respiratory di seases In calves are 

of multiiactorlal aet ioLogy. Env1ronmental con ­

d itions and viral diseas es as bovtne resptralo-
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ry syncy tial virus, parain fluenza virus 3 and 

bovine herpes vtrus may facilitate the inva­

s ion of bac teria s uch as Pas teurella multocl­

du, Mannhelmia haemolytica or Mycoplasma 

spp (Caldow, 1996). 

Severa! Injec table an tibac terials can be 

u sed to treat anJmals wtth RD such as Wmle­

osln, flar fenleol and oxytetracycline (Doherty 

et aI., 2001). 

Oxytet racycl ine Is a bro~d· speclFum an tlb l­

oUc which Is active not only against bacteria 

but also agatnst some chlamydia, rickettsia 

and protozoa. This drug Is widely used in vet­

erinary medlctne du e to Its wtde spectrum 

and also a number of advan tageou s pharma­

coklne tlc features of the newer. long-ac ting 

formulations, In particular persis tence of con­

centrations above the minl m81 inhtbitory con­

centration (MIC) of O. J - 1.0 )Jgl ml (or periods 

longer than the ordinary preparatlons (Ros­

semblatt, 1980). 

Nowadays the development of an tibiotic re­

sistance among microorga nIsms Is a publJc 

heaUb concern and this drives the search for 

new and mare safely antimicrobial agen ts. 

The essential olls can constitute a powerful 

lool to reduce the developmen t and disseml ­

natJon of antimicrobial resis tance (Toroglu, 

2011), Aeroforte is a natu ral product based 

on the essential oUs (peppermint . eucalyptus, 

thyme. fir needle, lemon and men thol) which 

have a posiUve effect on animals s uffering 

from heat st ress and resp iratory problems. It 

brings relJef to cows WIUl breathing problems 

due to respiratory tract diseases or cough. 

Peppermint aLl can be used as a remedy for 
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resplratory problems such as nasal conges­

Han, asthma, pneumonia, bronchlUs, and dry 

coughs (Admtn, 2011). 

Eucalyptus essen tial all is effective for 

lreatlng a number of resplratory problems In­

cluding cold. cough, running nose. sore 

throat, asthma. nasal congestion . bronch t lS 

and s Lnusitls. This aU Is antibacteriaL antI­

fun gal, antJ lnflammatory and decongestant 

which makes It a good Ingredien t in many 

medicines for treating respiratory problems 

(Sadlon and Lamson, 2010). 

The objective of lhls s tudy Is to evaJuate 

the efficacy and safe ty of a mixture of volatile 

oUs (peppermin t, eucalyptus and menthol 

oils ) ei ther aJone or co-administered with the 

long-acting oxytetracycllne in treatment of un · 

differentia ted bOvine respira tory disease 

(B RD ) durln.g post- wean ing period of the 

calves. 

MATERIALS AND METHODS 
Drugs : 
1. Long- acti ng oxytetracyc line (oxytetrac­

ycline 20%L.A.l® (Arab Company for Medical 

Products). It was given as a 20% solution: 

each ml contains 200 mg oxytetracycline. It 

was administered intramuscularly as a single 

dose of 20 mg / kg bodywe lght (Deleforge et 

aI., 1994). 

2. Volatile o11s (acroforte). (Kantere 

Company) : 

It Is a mixture of peppermint. eucalyptus. 

thyme. fir needle, lemon and men thol oils. 

The recommended d ose Is 2ml / i O liter of 

dr inking water I 24 hours for 3 consecutive 

days 

Val. XIII. No. 2, 2011 
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Animala : 
Th irty eight newly born calves (2 -5 

month old) belonging to a prlvate farm In 

Sharkia province, were lI sed In lhis s tudy. 

Five of these calves were apparently healthy 

and kept as a control group. The remaining 

thirty three calves were su ffe ring from resplra · 

tory s igns In the form of nasal d ischarge. 

cough. fever, congested mucous membrane , 

lacri mation . bronchial rales and abnormal 
lung sound . After bacterial IsolaLJon and 

Identllkatlon of the cau sative mlcroorgan· 
isms, the calves were assigned to three 

equal groups (each of I I calves). The firs t 

group fAI was treated intram uscularly with a 

long·acung oxytetracycline formulation at a 
Single dose of 20 mg/ kg bodywelght. tbe 

second grou p (8) was treated with volatUe oUs 

at a dose rate of 2ml/ 10 IHer of drinking wa­

ter / 24 hours fo r 3 consecutive days whUe 

the th l.r d group (C ) was trea ted w ith vola tUe 
oils co·adminl s tered with long-acllng oxyte­

tracycline. 

The foUow1ng clinical observations were re ­

corded on dally bas is in a form of cl Inical ill­

ness Index score (e rrS) : body temperature 
1°C). brea thing (breaths / mIn) and hear t ra te 

(beat / min). nasal discharge (mucous. m uco­

purulent. purulen t). soft cough log, dyspnea. 
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appe tite (anorexia) , Signs of depresslon and 
mortality (Bednarek et al_, 2003). 

Bacter101ogtcal examination ; 
Sterilized swabs were taken from nasopha· 

ryngeal of apparently health and diseased 
calves before and after trea tmen t. The sam­

ples were inocula ted into nutrient bro th 

and incubated at 37°C [or 24 hours, then 

subcu ltured into selective media accordi ng 
to Woldshlwet et al_ (1990). All bacter jaJ 

isolates were Identified according to colo· 

DIal morphology, microscopically by 

Cram's stain and b iochemlcaJly (Holt et 
aI .• 1994). 

Blood samples : 
Two blood samples were collec ted from fi ve 

calves from each gro up (I nfec ted with Pas teu­

rell a spp and stap hylococcus a ureus) th rough 

Jugular ve In puncture Jus t before treatment, 3 

and lO day post treatmen t. The first one was 

taken on heparJn as anticoagulant for hem at­

ologicaJ examinaUon. The second b lood sam­
ple was lefl to clot at room temperature for 

about 2 hours, s tored overnight in a refrIgera­
to r at 4°C and centrifuged at 3000 rpm (or 15 

min . Seru m sam ples were d rawn in dry clean 

capped tubes and kep t In deep freeze a t 20°C 

for biochemical analysts. 

Table 1. Clinicallllness Index SCQres (Cn S) fo r Calves. 

Scorf' Descrip tion Appea rance 

I Nonn::!! No abnoml::!lities noted 

2 Shghdy ,1I Mild depressIon. gnunt, +1· cough 

J Moderately ilJ 
::;evere depressJO\1, labored brealllJng. ocu lar/nasa l 

discharge, +/- cough 

4 Severely i ll Moribund, near death, linle response 10 human approach 

--
Afl<::r lh ~ courSl' of treannCll! the ..:alvcs were fe-exammed again by clinical examillation, 

Msnaoura. Vet_ Med. J. VoL XIII. No.2. 2011 
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Hema tolog1cal 8tudy : 

The erythrocyt ic coun t (RBCsl. hemoglo­

bin concentration (Hb %) and packed cell 

volume (PCV %) wt,: ce determined. The eryth ­

rocytic indices "Mean corpuscular hemoglo­

b in" (MCH). mean corp uscu lar volu me (MeV) 

an d mean corpuscular hemoglobin concentra­

tion (M CHC). were performed mathematJcaliy. 

Moreover , the total leukocytiC and differen tla­

ll al counts were conducted accordmg to Coles 
(1986). 

Protelnogram : 
Total protein was meas ured according to 

Peters (1968). Electrophoretic analys is was 

carried out for determination serum albu min. 

alpha (a). beta <PJ and gamm a (y) globulins ac­

cording to the technique described by Davta 

(1964). 

Anti_inflammatory markers: 

Seru m haptoglobin level was determined 

by means of sodium dodecyl suI ph at­

polyacrylam.lde ge l electrophoresIs (SDS­

PAGE) accordin g to Yosh!no et aI_ (1992). 

Serum C-reacUve p rotein was de termined ac­

cordJng to the methods reported by k its of BI· 

osys tems 5.1\. (Sprun ) & Blo-Med Diagnostics 

(Egypt l. 

Stat:t.stlcaJ. analysis: 
The obtai ned da ta were anruyzed staUsU­

cal ly USing an ANOVA test accord ing to 

(SPSS, 2001). 

RESULTS AND DISCUSSION 
Essential oUs. produced by plants. have 

been tradlttonaJJy used for respIratory tract 

In feC tions . and are used nowadays as ethJcal 

M/UlBOurs. VeL Med. J . 
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medicines fo r cold (FoderapU et aI., 1997). 

The recent approach of using volatile oils and 

antibiotics Ln combination cons tltutes a stra t­

egy to overcome the problems of resistance 

and s ide effects associated wtth conventional 

antibiotIcs. 

In the present s tudy the bacteriological 

examinaUon or the c ultured swabs from the 

diseased calves revealed that the predo mi­

nant bacterlaJ pathogens were Pas teu rella 

spp. 1233 I (36.4%). Haemophilus s pp . 9 I 

33 (27.3%). Escherich ia coIl 6 / 33 (lB. l %), 

Staphylococcus aureus 3 / 33(9.1%1 and 

S treptococcus pyogenes 3 I 33 (9 .1 %) as 

shown In Table (2). Our resu lts are in agree­

ment w1th those recorded by Sohek and 

Emad. (1990l who Isolated Pasteurella spp. at 

a percentage of 40% fo llowed by Hacmopht­

lus spp. 

The obtained da ta in th is s tudy revealed 

that. the isolated bacteria were h ighly sensi ­

Uve to vola tUe oUs co-adminis tered with oxyte­

tracycline . This co-adminis tration was p roved 

to be more effec tive than o)"yte tracycline or 

volatile oils alo ne in trea.tment of undlITeren ­

ttaled bovine resplratory d isease 1n calves . 

Musser et aI. (1996) found tha t tong-actin g 

oxytetracycli ne was success fu lly used In the 

treatmen t of calf pneumonia worldwide. It IS 

true and fittl.ng to men tion that antibacterial 

activity of essenHal e lls s uch as thyme, as 

well as lts maln componen t (thymol) could be 

related to their mos t abundan t com ponen ts 

Amy Monia (2010) Tobtdpour ot aI. (2010) 

and Horvath.t al. (2011). 

On the same ground , Li et aI. (2011) re o 
ported that. peppermint oil was active agains t 

Vol. xm. No. Z, :JOIl 
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S. aureus with minimal inhibitory concen­

trations (MICs) ranging from 64-256 J..lgi 
mL. Simllarly, essential oils as eucalyptus 

oil and its major component, 1, 8-cjneole, 

have antimicrobial effects against many 

bacteria, including Mycobacterium tubercu­

losis and methicillin-resIstant Staphylococ­

ellS aureus (MRSA). viruses, and fungi (In­

cludJng Candida) (Sadlon and Lamson. 

2010. Sokovte et al .. 2010 and Ben Mar­
zoug et aI .• 2011). 

Our obtained results added further sup­

port to those previously reported which sug­

gested that peppermint oil and menthol dis­

played additive synergy with oxytetracycline 

(Schelz et sl" 2006). Another report demon­

strated that the combination of the essential 

oils (Peppermint) with antibiotics can be used 

for protection against some bacteria and re­

duction of drug resistance. The synergistic 

errect could lead to novel choices for the 

treatment of Infectious diseases (Rosato et 

a)_. 2007; Maltk et aI .. 2011 and Toroglu. 

2011). 

Treatment of diseased calves With volaWe 

o!ls co-administered with long-acting oxyte­

tracycline (Group e) was associated with a 

Significantly faster (P < 0.05) improvement In 

errs (cough, nasal discharge, dyspnea, de­

pression and anorexla), especlally on the 3rd 

day of treatment (Fig. I J. Also on the 41h and 

5 th day of observation the improvement in 

crrs was more pronounced in Group C, how­

ever. the differences In comparison to other 

groups, were not statistically significant. At 

the end of the observation, body temperature 

In all groups returned to normal, but breath­

mg and heart rates as well as ClIS were stiJI 

MB1l8oura. Vet. Moo. J. 
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the highest in Group A, treated with oxyte­

tracycline alone. 

In the present work, diseased calves 

showed a significant decrease in RBCs count, 

Hb concentration, PCV and a non significant 

change of MCH and MCHe as shown In 

Table (3). SlmUar results were reported by EI­

Bealawy (2003) In ca1ves surrerlng from 

pneumonia. These results may be attributed 

to sequestration of Iron in bone marrow mac­

rophages and hepatocytes during Infection, 

thus became unavailable for utilization in hc­

moglobin synthesis, resulting in inhibition of 

erythropoiesis (Coles 1986). 

LeukocytoSiS including 

monocytosiS, eosinophilia and 

neutrophilia, 

Iymphocytope-

nia were observed in diseased calves indi­

cating the presence of inflammation caused 

by bacterial Infection (Coles 1986). The 

previOUS findings were similar to those 

obtained by Oalhoom et aI. (2002). 

In the present investigation. it has been 

demonstrated that, treatment of diseased 

calves with oxytetracycltne. volatile oJls and 

volatile o!ls co-administered with oxytetracy­

cline resulted In an Improvement in blood PiC­

ture which returned to Its control level. lOth 

day post-treatment especially in calves treated 

with volatile oUs co-administered with oxyte­

tracycline. 

The protelnogram of the diseased calves 

before treatment demonstrated that the total 

serum proteins were non Significantly altered 

due to the Increase of serum globul!n In re­

sponse to respiratory infection (Table, 4). Our 

results were supported by that recorded by 

Vol. xm. No_ 2, 2011 
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Kbodary and R1zk (2000). The slgnlncant de­

crease of seru m albumin in diseased calves 

could be atlIibuted to th e destrucUve e ffect o f 

bacteria and Its toxins on the liver cells wh ich 

are the m ain sources of al bumin and protein 

synthesJs in the body (McPherson. 1984). 

Diseased calves disclosed significant in ­

crease In serum a-globu lins level. The previ­

o us flnd lngs wne subtly explained by 

Butler (1983) who h ighlighted th,e fa c t that. 

serum a-glOb ulins level usually Increases 10 

response to bacterial InfecUon due to Increase 

the level of ceru lopla smin and haptoglobulin 
which are two o f the main components o f a ­

globulinS. used as a marker for acute bacteri­

al LnfectJon . Total P-globulin and y-globul1n 

showed h igher values lnd1cat1o~ til e activation 

of the lmmu ne defense of cal ves d ue to infec· 

tlon (Colee 1986). 

The curren I worl< p roved that, the 

treatment of diseased calves with vola tile oUs 
alone or co-adminis tered With oxytetracycline 

revealed a s ignifican t increase in serum total 
protein . serum albu m in concc nlraUon and 

serum globulin concentration W1th a sIgn ifi­

cant decrease in (t·globulins compared with 
the diseased calves. 

Results of thi s s tudy are conSistent wit h 

the preVIO US work which reported that essen ­
tial oil s supplementation (94 mg/calf/day) 

Sign ificantly Ip <O.05) Increased serum lotaJ 

proteln concen tra tion when compared with 

the con trol. however, higher dose of essen tial 
oils supplemen talJon (187 or 28 1 mg/cal f/ 
day) non sIgnificantly (p>O.05) Increased ser­

um total protein concentration. Moreover. es­

sential oils supplementation a t different levels 

M'aD40t.lIEl, Vet. Mell. J. 
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increased serum albumin concentratJon while 

serum globulin concentration decreased with · 

in the higher addition levels of essen tial aUs . 

Essen tlaJ oUs s u pplementa tion a t 9 4 or i S7 

mg / calf/day recorded the h ighest values of 

globul!n concentra tion and tha t may be a t­

tr ibu ted to enhance the resis tance of calves 

against diffe ren t s tress factors. Higher seru m 

total protein with essential oils sllpplemen ta ­
tion Ulay be Indicated (hat essential oils had 

positive Immune SllmuJatory effec t of thr' 

calves du ring p re-wean ing per iod (Soltan 

20091. 

rn the presen t investigation. it has been 

demonstrated that, the diseased calves berore 

treatmen t disclosed a significan t increase in 

serum haptoglobin and C·reac tive protein 
compared with heal th calves. The conc~: tl tra­

tlon decreased Ln aU treated caJves (Table. 5 ). 

Results of this s tudy are cons1s tent Wi th 

the preVIOUS findings of WUtum tt al. 
(1996) and Ono et al. (2011). The a u thors 

repor ted that serum concentrations or hap­

toglobin In d iseased calves increased s ig­

nifican t ly. The concentratiOn changes of 

these acute phase proteins were often ac ­
companled w ith respira tory disease condi­

lio ns. The concentration raptdly decreased In 

calves that recovered qutckly. Ha ptoglobtn 

values were 10 to laO times hIgher than In 

the nor mal calves . 

On the same ground. Rantzscb et aI. 
(2009) reported that. essential oils as euca­
lyptus oil had a potent an ti -infiammol0ry ef­

fect. FUrthermore . it has been found that 
thyme oU suppresses the COX2 enzyme 
through the same mechanism of the NSAJD 
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(non-steroidal anti-in flammatory) medicine: 

ibLlprofenthat (Horta et aI. (2010) and Kath~ 

leen (2010) . 

It cou ld be concluded that co-

administration of vola tile oils wuh long-acti ng 

oxytetracycline was more effective in treat­

ment of undlfrerentlated bovine respiratory 
disease (BRD). This higher efficacy was mir­

rored as complete recovery of clinical Signs, 

MIUJ80urtl, Vet_ Med. J. 
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hematologtcal and protenlogram profUes. 

Acknowledgement: 

I wou ld Jlke to express my deepest grati­

tude and grateful thank s to Dr. Mohamed 

Al l Saleh, SenJor researcher of bacteriolo­
gy, AnJmal Heal tl1 Research Ins titute, Zaga­

zig for his kind help and co-ope ration during 

the performance of bacterlo1ogJ.cal examina­

tion in thJs study. 

Vol. xm, No.2, 2011 



Geban, N. A. Gad: et aI .. . 

4 

3 

~ 2 
u 

o 

-- Croup A ---- Gro up B --- Croup C I 
· .. ·1 .. ········· .. · .... · .. ········ .. ········ .. ··_· .. ··· .. ··· .. ·· ..... _ .. 
''''', --.. ............ ............ .............. ...-.. 

.............. T 

....... ,.~ ....... 

1 2 3 4 5 
T ime(Day) 

F'i~. (I): Clinical ,:locss index scorc~ in calves suffering frOIll rcspimtory discas.: and treated with 

o~Ylctracyciinc at a dose fille of 20 mstkg bodywcighl (A), volati le o ils at a dose mle of 2mll 
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T able J: HcmOl latn of hadlby and di$cascd c.a.lvcs b<;(orc arullfttt _reaUllen! with 1000g'3Clin, o .... ylcll'ac)"<:' jnc ~I a l iogle do.~ o( 2Q mSI'Ks b. WI. fA ). 
VOI_hk olh; ~I " dose nue of 2mll lO Ijler of drink lDJ) W31l:' f 24 hours f..,.) con~ec:llli~~ <by, (B) and:1 combin.1l,on of ~oblile oils wiUi I(JOS-
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Table ., . PrOl~IOO&l'3m 01' he~h h)' ~od di s'i~~d ~~ I","~ bt:lon: 300 afler [rCJlmC<t1 wl lll lo og·lClil'~ oxylclra~ycJi"c all dO$~ me of 20 m~g b. W[ , 
(A). "Ol ~l i looil .~! ~ d_' r~ l" Jf2m ll lO liler of drinking ", .. leT 1 24 hoor. for J con.ccultvc day. (B) atl<la combinalinn Orvoi Milc oj l. 
w,lI, I l>n~ · ~~t in~ oJxylclr4C)'clio.,(C) (0=5) (M~m±S,E) 

Heallbr 
conlro 
c~lvc5 

' ,28.>0.Il0l • 7.1120(1.01 ' 7.1"' .... Ol · 7.JH I .IS" 70370(1.15 " 1.15UO.u), 

I .S9O±O.Ql · o.3~HO_O~· 

•• .' 
3.~Il+O.Ol' ~.206.n .ll ' 3.8 12>.1). 1' ).6SHO,16 , • • un" .t,' · J .SIUO.06 ' • J.f 5UO.II ' J.64 ... 0.01 '·· 

'~me row 

T3br~ 5. Mc~n valw~ ofS<."TUDI b~pl~lobill;ll1d C-I ... ,,!;"e pl'ou:tn m bca\lhy &11(1 d,sC:lSOO cal....:. ""fore and aneT Trcallncnt with long-X!rn!: 
ox) lctmcyd inc a' a drw: ralC of 2() mgllcg b WI. (A). volat ile oils 81 ;), dose r.J,1C of 2m\{ 10 liler of dnni;mg WJlcr ' 24 hOll!" fM 3 
cOllSCc"!i",,, daY" (O) ~nd ~ eomb",.I,on or "obl ik oils will, lolI&'DCli,,; O),)'lCIracy<: lont(C). 

(neS) (Mcanl-S C) 

Oiw:a!.w t ~ vel on J '. d ll) 
.. 

l)iJc"-S~ c:llvl'i 01110 d" Oi.~:u;ed " tIIld,y 
(live< bdort 

I'o ll ·[reatln to I ro~,·tru[men' 
eonlrol cain'" 

'",/llmenl A B C A B C 

tl3ploCIobio O.III±O.O I ·· I .05±(l.(lS · 0.J 11oO.02 ' 0.3 1£(I.ol , 0.24:1:0.03 • • 0.]7:0:0.01 • • 0.17>00.01 " 0.18,,0.01 . , 
(gmldl) 

C·rNe[ vc 
4.1&100.06 • 10.74±O. U ' 7.26-iO.17 · 7.2~O.II' 6. 13"'0.04 ' 4. I<U:(I.06 • ~.ll±().06' 4.04±0.05 ' rolr h. ( midi) 
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