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SUMMARY

This study was aimed lo evaluate the effects of alpha 2-adrenoceplor vgonist mede-
tomidine on some hormonal, metabolic and curdiorespiratory responses in healthyy one
humped camels . Five apparently heaithy male camels ageing 3-4 years, weighing 220-
280 Ky were used . The experiment was designed (o investigate the pnysiviogical ef-
Jects of different intravenous doses of medetomidine { 20, 30 and 40 ug ‘Kg ) . All ani-
mals were treated with each dose with an interval of one week atd each animal
served as control { zero line ) before injection . Physiological findings heart rale, respira-
lory rate, reclal body temperature and elecirocardiogram were monilored rre- and post-
injection of medetonidine after 5, 30,60 and 120 min . Complele hemalotugical chang-
es were measured pre- and post-injection . Bath blood glucose and insulin level were
estimated . Cortlisol was measured by single antibody radioimmuncoassay { RIA ) tech-
nigue . Medetomidine suppiessed insulin sceretion and induces initicd Tuppoglijcemia
Jollowed by Gtcreased blood glucose levels . Tie hypergiycemic effects of medetomidine
was not dose- dependent . There was non significant changes in hematological events.
Plasma cortisot levels were showed non significant tncreases within dose 20 g/ kg
hody weight while there was significant increases with dose 30 and 40 uy /kg.. Body
temperature was moderalely decreased . The heart rate was showed a bradycardia
with irregular rhythm, and decreases the conduction in the conductive systemn of the
heart, affected T waves. The respuatory rale was affected with an initial slowing for

Jew seconds lo 1-2 min. post-injection, and increasing to normal within 120 niin.

It coudd be concluded that healthy camels can usually compertsate for these physio-
logical clianges during sedation and analgesia; lowever medetontidine are contraindi-
cated in cardiovascular and respiratory diseased camels. Moreover, animal ECG nwust
be applied before pre anaethetic medication or anesthesia in order to prevent the sud-

den death of the animals during anesthesia specially in large andmals as camels.
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INTRODUCTION

Medelomidine hydrochloride ( Domitor ) a veterinary non-narcotic sedative , muscle relaxant
and analgesic used in dogs only. Domilor, is a synlhelic < 2-adrenoreceptor agonist which pro-
duces sedation and analgesia (Ambrisko and Ilikasa 2002). It is also uselul for gastrointlestinal
surgery and cndoscopy Greene et al (1999). Morcover, 1L is also uscd as rcliable emetics for
small animals {(Mazc¢ & Tranquilli 1991; IHikasa ct al 1992). Thc cflcels of medetomidine on
respiration and ciwdiovascular were recorded in dillerent animals species of dogs (Ifo et
al.,199G; Kogima ct al., 1999 & 2002). In shicep Kastner ct al., (2001). Chimpanzes Adams
et al., (2003). and rceenlly in camels (Alsobayil and Mama, (1999). In India, Peshen et al
{(2006) rcported that delomidine Hel produces some physiotogical changes during sedation and
analgesia in canels «-2 agonists allers the cardiovascular functions and decreases myocardial
conlractilily ( Dart.,1999; Paddleford and Harvey.,1999).

The aim of the present invesligation was Lo cvaluale the physiological changes such as blood
hormenes levels. liematological findings and cardiorespiratory cffects after medetomidine Hel in-

jection in one humiped camels(dromedary}.

MATERIALS & METHODS
Animals :

Five apparcntly heallthy male camels (Camelus dromedaries) ageing 3-4 years , weighing 220-
280 Kg were uscd. They were examined hematological, hiochemical and clinically belore the ex-
periments. All recorded values are within the physiological ranges. Animals were fasling lor 20-

24N belore the injecuon of drug , but waler was available ad libitun.

Drugs:

Domitor® (imcdciomidine hydrochloride) is a synthclic alphia 2- adrenoreceptor agonist wilh
sedative and analgesic propertics. The chemical name is [1-(2,3 di - methylphenyl) clhyl] -1 H-
imidazole mono hydrochloride. Ils molecular weight is (236.7). Medctomidine was avallable as a

1mg /ml solution (Iomilor, Orion Corporalion, Espoo, Finland).

Experimental design:

The experiment was designed to study the effects of different intravenous doses of medetomi-

dine (20, 30, and 40 ug/Kg). Five animals were used in cach group for treatinent in deferent dos-
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cs with one week inierval and each animal was served as coutrol. Blood samgles were collected
{from each animal! under local anesthesia with 2 % lidocaine . Through fixation of five gauge cen-
tral venous ( CV ) catheler was introduced into the jugular vein . The catheter was flushed with
0.5 ml ol heparin physiological saline solution, capped, and lixed . The catheler was placed in
the evening belore the experiment and removed alter the last blood sampling . In heparin tube 5
ml of blood was collecled [rom each animal beflore injeclion and considered as control { 0 - line )
and then at 5. 30, 60 and 120 min post injection . Moreover, heart, respiratory, rates and rec-
tal body temperature were recorded as previously described . Blood samples were divided into 2
parts . One for hematological analysis and the olhier samples were centrifuged inunediately at
3000 r.p.an far 15 min, then plasma was separaied and frozen at -209C for hiechemical and hor-

monal analysis.

Electrocardiogram (ECG):

It was recorded for cach animal beloie and after medetomidine injectinn Bipolar slandard
limb leads that mcasure (he polential difference belween two limbs. Lead | which measure the
potenitial dificrence between right {orclimb - ve pole and lell forelimb + ve pole Lead 1l which
measure the poleniial difference between right {orelimb -ve pole and left hind limb + ve pole.
Lead HI whicli measure thic polential difference between lelt forelimb —ve pole and lefl hind limb
+ ve pole. Using a modificd clectrocardiogramiby change the human ECG icads using special
clepses fixed on the skin of the fore and hind limbs of camels to record the eleetrical changes of
the heart from the skin}, the previously described leads were applied on each camel before and

after injection of mcdelomidine and the ECG waves were recorded as lead LILTI bipolar standers
limbs lcads .

Analytical methods:

Heparin blood samples were used for measuring compicte blood analysis using cell dyne ac-
cording (0 Coles 1980. Blood glucose was eslimaled by commercially Kils (Bio-Mericux-
France). Plasma cortisol was mecasured by single antibody radioimmunoassay (RIA} techniquc

using a commercially available kit. Insulin hormone was measured by double antibody RIA tech-
nique .

Statistical analysis ol the data obtained werc analyzed by means ANOVA using Spsswin,
(1995). Mcan of data and slander errors were represented in table No. (1) .
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RESULTS
Hormonal effects of medetomidine :

These were showed in table {1). Camels endocrine glands were respond lo medelomidine
threugh inhibition of insulin hormone which secrcled from beta cells of 1 lets of Langerhans,
medetomidine induces initial hypoglycemia five min. afler injeclion followed by increasc of blood
glucose (hyperglyceinia). The response of blood glucoese is nol doses dependent. The cortisol hor-
mone levels show nom significant changes  wilhin dose 20pg /kg . bul Lhere was significant in-

creases wilhin dose,30 and 40 pg / kg.

Clinco-physiclogieal responses:
Effects of medetomidine on ECG:

The ECG were represenled as five waves P, QRS complex and T waves Fig (1), Fig (2). Therc
was several changes in the conduclivity and contractility of the cardiac muscles of camel after
injection of (he drug in different doses 20,30. and 10 pg /Kg BW, gencrally but the dosc 40 pg/
Kg BW induecs delays Lhe rate of conduclion belween SAN and AVN. 1L increases P-R inlervals
from 0.25 to 0.35 nillisecond. In addition, it deercases contraclility of the venlrleles specially
QRS complex were decreased in the strengih ol contraction "systole”. Liie T - waves were inverled
after 5min. ol injection of dosc 40 pg /lig BW, Medetomidine induced bradycardla with irregular
rhythm, the results of the heart rates were shown in fig. (4], it were decreascd by 50% as nor-
mal heart rate. iminedialely after injeclon of the medetomidine Hel of the 40pg/ Kg. Afler 30
and 90 min. there were slill prolenged P-R intervals and inverted T weaves and still decrcased
contraclility of the ventrieles. While the hearl rate began (o incrcasc to its near normal levels, Al-
ler 126 min. ot injection the T weaves still inverted but the ventricles beeame Lo conlracl near Lo

its normal levels .

The respiratory rates were shown in fig. (4). Respiralory responses included an Initial slowing
of respiralion within a few scconds Lo 1-2 min. Posl-tnjection, increasing to normal within 120

i1,

Body temiperatule was modceralely decreases as presented in Fig.{5)

Hematological findings:

RBCs , Hb, PCV, MCV, tolal and differential leucocytic count all thesc parameter within differ-

enl doses have no significant changes.
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DISCUSSION

The a- 2-adrenoceptor agonists acts through inhibition of the sympathelic o.ul flow in te ner-
vous system. Medetomidine binds the e-2adrenoceptor, then inhibits the secietisn or release of
plasma catecholamine (Ambrisko and Hikasa 2002). Benson et al. (2000) fourd that mede-
Lomidine adiminislered preoperatively reduced calecholamine levels in both cperated and nen
operated dogs. Ambrisko and Hikasa {2000} reported that medetomidine has gredater efiects on
reducing plasma cpinephrine levels than xylazine. The results of the preserit invesligation re-
vealed that camels under the eflects of sedation and analgesia showed an incieases in blood glu-
cose, these hyperglycemia is essential to compensate the rcquirements of the infernal environ--
menl of the body during scdalion and analgesia. Qur finding revealed that the hyperglyceinic
effects of mnedetomidine was ot dose -dependent. Moreover, ihe blood insu!in hormone levels
were decreased in the present study these may lecads to increase blood glucos  ievels. Benson et,
al. {2000) have reporled that injeclion of medelomidine induced a decrease ir insulin level. Bur-
ton et, al. (1997) found (hat medetomidine at the same doses in dogs induves hyperglycemia.
Moreover, Nishimura et al (1994) & Ranheim et al., (2000} they found Ui same results in
shicep (cattle and pigs respectively. The plasma cortisol levels were showed a significanl changes
al doses 30 and 40ug / kg BW. The cortisol hormoene seerction was inflluencad v both (he pe-
ripheral sile at the adrenal cortex, and through corlicotrophin releasing faclor (CRF} and
through adrenocorlicolrophic hornmone (ACTH) which secreted from Uie hypothalaimus ar‘ld anle-
rior pituitary glands respectively Guyton and IIall (1996). The eflects of the

plasma cortisol level have been assessed in different animals. Maze et al (1991} reported Lhat

2-agonists on Lhe

an IM injection ol 80 pg / kg BW of dexmedetomidine decreascd the basal level of cortisol 3
hours post-injection in dogs, and concluded that only high dosages of e drug inhibits the ad-
renal cortex sleroidogencsis. In contrasi, the in dogs it produces hyperglycemia. Pre-medication
with medelomidine was reported lo reduce or delay the increcase of corlisol secietion In ovario-
hystereclomy femalce dogs (Maze ct., al. 1991; Denson et al. 2000 & Ko ct al 2000). Scdalion
wilh xylazine or clonidinc , show inhibitory eflect on he release of cortisol level. However, wheth-
er il is due Lo the a 2- adrenoceptor- mediated specille action, olher receptor- inediated aclions,
or the resull of non- specific eflects by providing scdallon and analgesia which reduce stress re-
sponse, is unknown. An in vitro study reveled that 2-adrenorecepolr agents, medetomidine, de-
tomidine, and atipamezol, all suppressed the release of cortisol from poreine adrenocortical cells
Jager et al. (1998). In the present study, medalomidine Hel induce bradycardia five mins. after
injection and decreases rate of conduction from SAN to AVN. delay conductior: may be produce
dangerous in camels during deep analgesia. or contraindication in animals suflered from heart

block. the effecls of drug extended to 120min. after injection. Medatomadin¢ Hcl inhibit the
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rhythmeity of SAN und deercased hieart rate also it delay rale of conduclion at AVN . Morcover,
decreasces strengih of contractility and ST segnients were prolonged which represent delay in re-
polarization of Lhe ventricles due to inhibil of sod. pot. Pump at cardiac muscle cell membrane .
T weave represents the changes of direction of aclion potential of the cardiac muscle membranes

ol the ventricles [roni the basce to Lthe apex of the heart .

Therefore il was recommended thal medetomidine Hel in high doses are contraindicaled in
the heart discase specially in partial heart block thal can ibe produce complete heart block and
induce dealh to the animals during anestlhesia .alpha two agenists decrease myocardial contrac-
tility and aller ihe cardiovascular [unctions {Dart, 1999; Paddleford and Harvey, 1999 and
Peshen P et al, 2008).

The respiralory rate was affected wilh an initial slowing for few seconds to 1-2 min. post-

injection, and increasing Lo normal within 120 min.

It could be concluded thal healthy camels can usually compensate for these physiclogical
changes during scdation and analgesia ; however medetomidine are contraindicated in cardio-
vascular and respiratory diseased camels . Morcover, animal ECG must be applied before pre
anaethetlic medicativn or anesthesia in order to prevent the sudden death of the animals during

anesthesia specially in large animals as camels.
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Table (1): The effects of Medetomidine Hcl on blood glucose ,Insulin , Cortisol

hormone of different doses 20, 30 ,40. ug per Kg BW.

Blood glucose levels : Covlisol hormone
Parameter ! lasulin levels m U / ml
mg / di levels pg / di

Dose 20 pg /keg 30 pp/kg | 40 pp/ke Wnp/kg | I0pgke | 40pp/ke | 20pp/ke | SO pg/kg | 40 pnp/kg
Control 0

92.14+2.01 80.4£1.17 86.3+0.98 13.3210.5 14.240.02 | 13412 2.420.16 242018 2.5440.20
mins
5 mins B2.0£1.5 49.6+1.3 73.241.39 9.449.51 10.2£0.5 9.64:0.40 2.2440.09 2.46+0.18 2.2610.16
30 mins 117£2.6 106.0+1.2 73.6x1.66 0.720.25 544129 4.6410.26 2.740,)0 2.340.19 2.910.07
GOmin 150.8+£2.8 172.8+£2.3 1064.64+2.54 410,47 4.92+0.29 | 4.720.34 2,3610.15 2.740.13 3.9240.16
1 20 mins 132.6+1.36 122.8+1.5 162.22.66 7.80+0.98 8.410.20 7.260.25 2,4410.16 3.3640.15 4.010.14
f. value 167.5** 817.1%* 579.01** 32.8%* 84,120 36.10°* 1.80 77 25.46**

Mean+ SE. * Significance at  (P<0.01)
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Fig. (1)

ine

.

€

f 40 pug/kg BW of medetom

omidin

1on o

ct

inje

injec

.

tion of medet

) Before

(A

Immediately after

Vol. VIII, No. 1, 2006

Mansoura, Vet. Med. J.



. Al-Qarawi

Mabil Abu Heakal & Ali

7

Vol. vII, No. 1, 2006

Mansoura, Vet. Med. J.



Mabil Abu Heakal 8 Ali A. Al-Qarawi

fig.(3) Effects of medetomidine on the heart rate.
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