Gehan, N. A. Gad; et al... ISSN 1110-7219 169

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

A fleld trial was conducted to evaluate the efficacy and safely of a mixtiure of vola-
tle oils either alone or co-administered with long-acting oxytetracycline in treatment
of updifferentiated bovine respiratory disease (BRD). Thirty eight newly born calves
{2-5 month old) belonging lo a private farm In Sharkia province, were used in this
study. Five apparently healthy calves were kept as a control group. The remalning
calves showed a different signs of bovine respiratory disease. Afler baclerial jsolation
and identification of the causative microorganisms, the calves were assigned o
three equal groups (each of 11 calves). The frst group (A) was treated Intramuscuiar-
ly with oxytetracycline 20% L.A. (20 mg/kg bodyweight), the second group (B) was
Lreated with aeroforte volatie oils at a dose rate of 2ml/ 10 litec of drinking water /
24 hours for 3 consecutive days, while the third group(C) was given volatile oils with
long-acting oxytetracycline. Blood and serum samples were collected from five
calves of each group finfected with Pasteurella spp and staphylococeus aureus) just
before Lreatinent, three and ten day post-treatment for hematological and biochem/-
cal studies.

The bacteriological examination revealed thal Pasteurelia spp, Haemophlus spp
and E.Coll were the most common Isolates. The blood picture of the diseased calves,
before treatment showed a significant decrease i1 the erythrocytic count. Hb concen-
tration and PCV. Hypoalbuminemia and hyperglobulinemia with a significant eleva-
tion In total Jeukocylic counts, hsptoglobin and C-reactive protein were recorded in
diseased calves.

The present study revealed that administration ol volatile olis with Jong-acting ox-
Ytetracycline was more effective In treatment of undifferentiated bovige respiratory
disease (BRD). All the parameters retrieved fo thelr control levels at the end of the ex-
periment in 2)l treated calves.

INTRODUCTION mont and Kossaibati, 1997). It (s generally

Respiratory diseases (RD) are a major dls- known that Respiratory discases (n calves are
order in cattle world-wide and represent an of multifactorial aetlology. Environmental con-
important cause of economic Josses (E4qsle- ditions and viral diseases as bovine respirato-
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ry syncytial virus, parainfluenza virus 3 and
bovine herpes virus may facililate the inva-
sion of bacteria such as Pasteurelia multocl-
da, Mannheimia haemolytica or Mycoplasma
spp (Caldow, 1998).

Several injectable antibacterlals can be
used to treat animals with RD such as timle-
osin, florfenicol and oxytetracycune (Doherty
et al., 2001).

Oxytetracycline 1s a broad-spectrum antibi-
otic which 1s active not only against bacterla
but also against some chlamydia, rickettsia
and protozoa. This drug s widely used in vet-
erlnary medicine due to its wide spectrum
and also a number of advantageous pharma-
cokinetic features of the newer, long-acting
formulatlons, In particular persistence of con-
centrations above the minimal inhibftory con-
centration (MIC) of 0.1-1.0 ug/ml (or perlods
longer than the ordinary preparatlons (Ros-
semblatt, 1980).

Nowadays the development of antibfotic re-
sistance among microorganlsms (s a public
health concern and this drives the search for
new and more salely antfmicrobial agents.
The essential oils can constitute a powerful
tool to reduce the development and dissemi-
nation of antimicrobial reslstance (Toroglu,
2011). Aeroforte is a natural product based
on the essentlal ols (peppermint. eucalyptus,
thyme. fo needle, lemon and menthol) which
bave a positive effect on animals suffering
from heal stress and respiratory problems. It
brings relief to cows with breathing probiems
due to respiratory tract diseases or cough.

Peppermint oll can be used as a remedy for
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resplratocy problems such as nasal conges-
Uon. asthma, pneumonia, bronchitjs. and dry

coughs (Admin, 2011).

Eucalyptus essential oil Is effective for
treating a number of respiratory problems I(n-
ctuding cold. cough.
throat, asthma, nasal congestion, bronch tis
and slnusitts. This ol (5 antlbacterial, antt-
fungal, anti inflammatory and decongestant
which makes It a good ingredient in many
medicines for treating respiratory problems
(Sadlon and Lamson, 2010).

running nose, sare

The objective of this study fs to evaluate
the efflcacy and safety of a mixture of volatile
olls (peppermint, eucalyptus and menthol
olls) elther alone or co-administered with the
long-acting oxytetracycline in treatment of un-
differentiated bovine respiratory disease
(BRD) during post- weaning period of the
calves.

MATERIALS AND METHODS

Drugs :

1. Long- acting oxytetracycline (oxyteirac-
ycline 20%L.A.)® (Arab Company for Medical
Products). [t was given as a 20% solution:
each ml contains 200 mg oxytetracycline. 1t
was adminlistered Intramuscularly as a single
dose of 20 mg/kg bodyweight (Deleforge et
al., 1994).

2. Volatle otls (acroforte) ® (Kanters
Company) :

It ts a mixture of peppermint, eucalyptus,
thyme. fir needle, lemon and menthol olils.
The recommended dose s 2ml/10 liter of
drinking water / 24 hours for 3 comnsecutlve
days
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Animals :

Thirty eight calves (2-5
month old) belonging to a private (arm In
Sharkia province, were used in this study.
Flve of these calves were apparently healthy

newly born

and kept as a control group. The remainlng
thirty three calves were suffering from resplra-
tory slgns in the form of nasal discharge,
cough. fever. congested mucous membrane,
lacrimation. bronchial rales and abnormal
lung sound. After bacterial Isclation and
identificatlon of the causative microorgan-
the calves were assigned to three
equal groups (each of 11 calves). The f{urst

1SS,

group (A) was treated Intramuscularly with a
long-acling oxytetracycline formulation at a
single dose of 20 mg/kg bodyweight, the
second group (B) was treated with volatile olls
at a dose rate of 2ml/ 10 liter of drinking wa-
ter / 24 hours for 3 consecullve days whlle
the third group (C) was treated with volatile
olls co-administered with long-acting oxyte-
tracycline.

The following clinical observations were re-
corded on daily basis Ln a form of clinical tll-
ness fndex score (CIIS): body remperature
(6C), breathing (breaths/min) and heart ratc
(beat/min), nasal discharge (mucous, muco-
puruleni, purulent). soft coughlng dyspnea,
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appelile |anorexia), signs of depression and
mortality (Bednarek et al., 2003).

Bactertiological examination :

Sterilized swabs were taken (rom nasopha-
ryngeal of apparently health and diseased
calves before and alter treatment. The sam-
inoculated mto nutrfent broth
and incubated at 37°C for 24 hours, then
subcuitured Into selective media dccording
to Woldshiwet et al. {1890). Al bacterial
identified according to colo-
nial morphology, microscopically by
and biochemically (Holt et

ples  were

isolates were

Gram's stain
al., 1994).

Blood samples :

Two blood samples were collected from five
calves from each group (infected with Pasteu-
relia spp and staphylococcus aureus) through
Jugnlar velo puncture Just before trcatment, 3
and10 day post treatment. The first one was
taken on heparin as anticoagulant for hemat-
ological examination. The second blood sam-
ple was left to clot at room temperature for
about 2 hours, stored overnight in a refrigera-
tor at 4°C and centrifuged at 3000 rpm for 15
min. Serum samples were drawn in dry clean
capped tubes and kept (n deep reeze at 20°C
for blochemlcal analysls.

Table 1. Chinical [lIJness Index Scores (CIIS) for Calves.

Score Description Appegrance
1 Normnl No abnormaliues noted
2 Shghtly il} Mild depression, gaunt, +/~ cough
. Severe depressiou, labored breathing, ocular/nassl
3 Modeately il .
discharge, +/- cough
4 Severely il Moribund, ncar death, little response 10 human approach

After the cousse ol treaanend the calves were re-cxaniined again by clinical examination.
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Hematological study :

The erythrocytic count (RBCs), hemoglo-
bin concentration (Hb %) and packed cell
volume (PCV %) wcre determined. The eryth-
rocytic Indices “"Mean corpuscular hemoglo-
bin” (MCH), mean corpuscular volume (MCV)
and mearn corpuscular bemoglobin concentra-
tion (MCHC]. were performed mathematically.
Moreover, the total leukocylic and differentla-
lial counts were conducted according to Coles
(1986).

Proteinogram :

Total protein was measured according to
Peters (1968). Llectrophoretic analysls was
carried out for detcrmination serum albumin,
alpha {a), beta (B) and gamma (y) globulins ac-
cording to the technigque described by Davis
(1964).

Anti-inflammatory markers :

Serum haptoglobin level was determined
of sodium dodecyl sulphat-
polyacrylamide gel electrophoresis (SDS-
PAGE) according to Yoshino et al. (1692}
Serum C-reactive protein was determined ac-
cording to the methods reporied by kits of Bi-
osystemns S.A. (Spain) & Bio-Med Diagnostics

(Egypt).

by means

Statistical analysis :

The obtained data werc analyzed stattstl-
cally using an ANOVA test according to
[SPSS, 2001).

RESULTS AND DISCUSSION
Essential odls, produced by plants, have
been traditlonally used for resplratory tract
infections, and are used nowadays as elhical
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medicines for cold (Federspil et al., 1997).
The recent approach of using volatile olls and
antiblotics In combination constitutes a strat-
egy to overcome the problems of resistance
and side effects associated with conventional
antibiotics.

In the present study the bacteriological
examination of the cultured swabs from the
diseased calves revealed (hat the predomi-
nant bacterlal pathogens were Pasteurela
spp. 1233 / (36.4%). Haemophllus spp. 9 /
33 (27.3%). BEscherichia coll 6/33 (18.1%),
Staphvigcoccus aureus 3 / 33(9.1%1 and
Streptococcus pyogenes 3 / 33 (9.1%) as
shown In Table {2). Our results are (n agree-
ment with those recorded by Soheir and
Emad (1990} who isolated Pasteurella spp. al
a percentage of 40% followed by Haemophi-
Jus spp.

The obtained date in this study revealed
that, the isolated bacteria were highly sensl-
tive to volatlle oils co-administered with oxyte-
tracycline. This co-administration was proved
to be more effective than oxytetracycline or
volatile ofs alone In treatment of undifferen-
tlated bovine respiratory disease In calves.
Musser et al. (1996) found that long-acting
oxytetracycline was successfully used In the
{reatment of calf pneumonta worldwide. 1t (s
true and fltting to mention that antibacterial
activity of essential olls such as thyme. as
well as Its main component (thymol) could be
related to theifr most abundant components
Amy Morris (2010) Tohidpour et ai. (2010)
and HorvAth et al. (2011).

On the same ground, L1 et al. {2011) re-
ported that, peppermint oil was active against

Val. XIII, No. 2, 2011
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S. aureus with minimal inhibitory concen-
trations {MICs) ranging from 64-256 pg/
mL. Similarly, essential oils as eucalyptus
oil and its major component, l, 8-cineole,
have antlmicrobial effects against many
bacteria, including Mycobacterium tubercu-
losls and methicllin-resistant Staphylococ-
cus aureus (MRSA), viruses, and fungl (In-
cluding Candlda) (Sadlon and Lamson,
2010, Sokovie et al.,, 2010 and Ben Mar-

zoug et al., 2011).

Our obtained results added further sup-
port to those previously reported which sug-
gested that peppermint oil and mentho! dis-
played additive synergy with oxytetracycline
(Schelz et al., 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
effect could lead to novel choiees for the
treatment of infectious diseases (Rosato et
al., 2007; Malik et al., 2011 and Toroglu,
2011).

Treatment of diseased calves with volatile
olls co-administered with long-acting oxyte-
tracycline (Group C) was associated with a
significantly faster (P < 0.05) improvement in
CIIS {cough. nasal discharge. dyspnea, de-
pression and anorexla), especlally on the 3rd
day of treatment (Fig. 1). Also on the 4!P and
5th day of observation the fmprovement in
CIIS was more propounced in Group C, how-
ever, the differences in comparison to other
groups, were not slalistically significant. At
the end of the observation, body temperature
in all groups returned to normal, but breath-
ing and heart rates as well as CIIS were still
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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 MCHC as shown in
Table (3). Similar results were reported by El-
Bealawy (2003) in calves suffering f(rom
pneumonia. These results may be aftributed
to sequestration of (ron in bone marrow mac-
rophages and hepatocytes during infection,
thus became unavallable for utilization in he-
moglobin synthesis, resulting in inhibjtion of
erythropolesis (Coles 1986).

Leukocytosls
monocytosis, eosinophilia and lymphocytope-

including neutrophilia,
nia were observed in diseased calves indi-
cating the presence of jnflammation caused
by bacterial infection (Coles 1986). The
previous findings were similar to those
obtained by Galhoom et al. (2002).

In the present investigation, it has been
demonstrated that, treatment of diseased
calves with oxytetracycline. volatile ofls and
volatile ofls co-administered with oxytetracy-
cline resulted in an improvement in blood pic-
ture which returned to Its control level, 10th
day post-treatment especially in calves treated
with volatile olls co-administered with oxyte-

tracycline.

The proteinogram of the diseased calves
before treatment demonstrated that the total
serum protelns were non significantly altered
due to the Increase of serum globulin in re-
sponse to respiratory infection (Table, 4). Our
results were supported by that recorded by
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Kbodary and Rizk (2000). The signlficant de-
crease of serum albumin in diseased calves
could be attributed to the destructive effect of
bacleria and (ts toxins on the liver cells which
are the main sources of albumin and protein
synthesis in the body (McPherson, 1984).

Diseased calves disclosed significant In-
crease in serum a-globulins level. The previ-
ous findings wcre subtly explatned by
Butler (1983) who highlighted the fact that,
serum &-globulins level usually Increases (o
respornse to bacterial Infection due to increase
the level of ceruloplasmin and haptoglobulin
which are two of the maln components of o-
globulins, used as a marker for acute bacterl-
al infecton. Total B-globulin and Yy-globulin
showed higher values indicating the act(vation
of the tmmune defense of calves duc to infec-
lion {Coles 1988).

The current work proved that., the
treatment of diseased calves with volatile ols
alone or co-administered with oxytetracycline
revealed a slgnificant increase in serum total
protein, serum albumin couc¢entration and
serum globulln concentration with a signifi-
canl decrease In o-globullns compared with
the diseased calves.

Results of this study are consistent with
the previous work which reported that essen-
tial oils supplementation (94 mg/calf/day)
significantly (p<0.05) increased serum total
protein concentratlon when compared with
the control, however, higher dose of essential
olls supplementation (187 or 281 mg/calf/
day) non significantly (p>0.05) Increased ser-
um total protein concentratlion. Moreover, es-
sentlal oils supplementatlon at differeni levels
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increased serum albumin concentration while
serum globulin concentration decreased with-
in the higher additlon levels of essential olls.
Essential olls supplementation at 94 or 187
mg/calf/day recorded the highest values of
giobulin concentration and that may be at-
tributed to enhance the resistance of calves
against different stress factors. Higher serum
tata) proteln with essentlal olls supplementa-
tion may be indicated (hat essential otls had
positive immune stinulatory effect of the
calves during pre-weaning period (Soltan

2008).

[n the present fnvestigation. it has been
dernonstrated that, the diseased calves before
treatment disclosed a significant increase in
serum haptoglobin and C-reactive proteln
compared wlth health calves. The conccutra-
tlon decreased In all treated calves (Table, 5).

Results of this siudy are consistent with
the previous (Indings of Wittum et al.
(1998) and Orro et al. (2011). The authors
reported that serum concentrations of hap-
toglobin in djseased calves increased sig-
nificantly. The concentration changes of
these acute phase proteins were often ac-
companied with respiratory disease condi-
tions. The concentration raptdly decreased In
calves that recovered qulckly. Haptogiobln
values were 10 to 100 times higher than in
the normal calves.

On the same ground, Rantzsch et al.
(2008) reported that, essential ofls as euca-
lyptus oll had a potent any-inflammmarory ef-
fect. Furthermore, ft has been found that
thyme ol suppresses the COX2 enzyme
through the same mechanism of the NSAID
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(non-steroidal antl-inflammatory) medicine;
ibuprofenthat (Hotta et al. (2010) and Kath-
leen (2010).

It  could be concluded that co-
administration of volatile olls with long-acting
oxytetracycline was more effective in treat-
ment of undifferentiated bovine respiratory
disease (BRD). This higher efficacy was mir-
rored as complete recovery of clinical signs,
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hematological and proteniocgram profues.
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Fig. (1): Clinical illness index seores in calves suffering from respiratery discase and weated with
oxylelracycline at a dosc rate of 20 mg/kg bodyweight (A), volatile ols st o dosc male of 2ml/
10 liler of drinking watcr / 24 hours for 3 consceutive days (B) aad volatile oils co-
adiinistered with osytetracycline (C). CIIS: cough (poiat }), nasal discharge (mucous 0.3,
mucopwulent I, purulent {.5), dyspnea (1), depression (1), anorexia (1). Significantly
different in companson 10 day 1 and other animat groups a1 P < 0.05
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Table 2: rcidence of bacteral wolation froin the nasopharyngent swabs of discased calves Pre-and Post- treated with lopg-acting oxytetacycline at a
single dose of 20 my/kg b.wt (A), volatile oilx at a dose rate of 2m¥ 10 litec of drinking watcy / 24 hours for 3 conscculive days (B) and a

combination of volatile vils with long-acting oxytetracycline(C)

(Total aumber of cxomined calves=133)

Incidence WY
of Incldenec l"‘gﬁ;"“‘lfr_’( Inctdence I"f‘iﬁ:'l‘f;_‘)! Incidence Inckdencc of |
lzplatlon of Post-treximeni of Pasl-sreatmeal of datution
olatiun Tsohatlon isolation Post-reatment
No. o, Fre-(oaatient Ng. A {'restrcainiont Noa. % Pro-treatment No. %
Pastenrella spp 12 364 4 i 25 4 3 78 4 - -
Haenophllus spp 9 273 K] - - 3 1 66.7 3 - -
Staphylucoccus 3 g 1 - 1 - . 1 =
akvrcus
Streplococens 3 9.1 1 - - [ - 1 - -
Pyogcnes R
Exclerichin coli 4 18.1 2 1 50 2 1 50 2 -

Table 3: Hemogram of heuRhy and diseased calves bufore and after ireatmsent with long-acuing oaytelcacycline al a single dase of 20 mgkg b. wi. (A),
velatile oils wi a dose rate of 2ml/ 10 firer of dnnking water / 24 hours For 3 consecutive days (B) and a combiacron of valatile oils vvith long~

a<(ing oxylacacycline(C) (v=5) (Mecam:S.E)
Henlihy Discazyed Diseased calves ou 3 day post (reacrocnl Discased calves on 107 day post treatment
control calves ﬂtlr‘:.?l 't:\ecl’:‘r ¢ A B c A 13 C
RBCs 10* /UL 7.85140.01" 6.346a0, 14 7.0120.07" 7.038=0.08" | 7.08420.12% | 7.603D31"% | 774400 | 7.87410.08°
HB  gnvdi 1).360.1" 5.3440.09" 9.74+0.18' 9.76+0.22°¢ J0.344£0.13" 10.6240.14" | 10704013 | 113020.08"
PCV % 36.3840.1" 293340.09° | 32.6640.55% | 32.0640.73 13.084031° 18,2604 2858:0.41 7 | 3634.19"
MCV Fl $6.28£0.0%° lSJ-itl 0 46.80+032"* $5.50+0.98 46.720.91 " 46.3840.73 ° 45.34034" 46.4420.¢7”
MCH Pg% (4.4240.12" 11933034 " 131954026 | (3.98¢0.24° | 14.5840.18* 13.94x0.2" 1382029 | 14.4240.1°
MCHC % 3164031 0. %20.36" 19524048 " Juf6+l.04° 31.2440.39 " 30.0630.53 " 30.08+0.57" 3(.0840.37°
TLE (0TUL 9.526£0,08" 12322004 * | 11.70260.09" | 11.4240.11° | 10.358£0.09% | 9.664i0.21" | 9.598x0.2 9.4080.01
Neutraphil 10%/01, 4352600177 | 1.582+0.014° | 6.538%007" | 6.302x0.010° | 5.18240.12° 4.7040.17° 445420097 | 4340097
Lymphueyte L0°/UL 459£0.08" | ).59840.047 | 4.20630.08°° | 4.162£0.08° | $3220.10°F | 431xDA0" ' < | S UD08° | 44k0.127
Bosinophil 107/UL 0.23%40.008 1.426:0.008"° | 0364+0.0) " 13542001 | 0.29540006° | 0.15:a0.0($° | 0.24420.0)97 | 0.22640.00"
Monocyles 10°7UL 0239650,009° | ¢.2)4:0.005" | 0.59%4+0.01" | 0.608s8.81° | 0.456:0.02° 0.4624.01 ° 0.41£0.02 0.40420,01 ¢
Differeat Iciiers in Lhe same row means significant diffirence at (p<0.05)
Vol X, No. 2, 2011
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Table 4. Proicinogram of healthy ond discaced calves betore and after iscament with lang-aciipe axyiotracyeline a1 2 dose rate of 20 mg/kg b, we,
(A). vouile oils at a dose rate of 21710 tter of drinking water / 24 howrs for 3 canseculive days (B) and 2 combination of volatle oyls

with leny-acting oxytetracyeiine(C) (n=5) (Mean=S E)
Healih Diseased Discased calves on 3™ day Diseased calves on [0 day
contra cmrw.‘s Poxt-trealment post -{repiment
before
calvey i A B C A B | C
reniment
TO((’;{‘Q%"#““ Tigroad? | 7.212a0.01% | 7.284x0.02°¢ 7.72¢0.08% | 723:0.05% | 1.2624003% | so7@o02y’ 7.59620.07"
"2&?":,’3?)“ 1rese0.01¢" | 300640.03° | daveenir? | 4068£0.06°° | 167820037 | 3.7420.08" | 42224001 | dosenos
[0"“( “r;i,?ifﬁ‘-‘“““ 04966001 | 1.09820.05" | 0.800:0.03% | 0.908x0.0¢" | 0.89240.08% | 0,59020.01° | 038610 0> | 0.866+0.06"
o ’Tr( ":,‘ﬂ)"b“"“ 09704001 | 1.0620.02°° |  1u9dzm.01* 102200027 | 1.08420.00* | 0x91k0.01" Lu2sooy" (s o2 "
“'“'@’&g}fb"h" 16922002 | 2.04520.067 | 1228+0.09'% ¢ | 1.77220.05'% | 17460.07*> | 0732007 | nd&0L" | 178009
Total globulin N few 4
(gm/a)) 341280021 | 4206003 " 28124 36524008 "7 | 3.60240.11°" | 151230.06¢" | 3.85240.12° | Vodsa0.08'e

Dilferent leters in the vame row alsang significant difference al (p<0.05)

Table 5. Muan velues of serum huptoglobia and C-resctive protewn in bealthy pnd discased calves before and after treament wilh long-acting
oxyteuacycline a1 g doss rale of 20 mg/kg b. wt. (A), volatile ouls st a dose rate of 2ml/ 10 liter of donking waree / 24 hours for 3
cansecntive days (B) and a combination of volatile oils with long-acting oxytetracycline(Q).

(n=5) Mean+$§ )

- Discased calves on 3 day Discased calves an 107 day
Henlthy MIDV';:';‘S?)W Post-(reatment Post-treatment
control calves treatment A R c A B c
H“(';‘r‘;%']’;"“ 0.1820.01° | 1.060.05° | 031£0.02° | 03520.02" | 0.2420.03 ** | 0.1740.01 ** | 0.3740.00 ** | 0.1820.01 **
C-reaclve

4.1640.06 10.74£0.13” | 7.26%0.17" 7.23£0.1) " 6.1320.04° | 4.014+0.06" | 4.1120.06° | 4.0420.05°¢

proteln (gm/dh)
DifTerent 1ewers in the ame row means significan difference at (p<0.05)
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