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TIllS ~;iHd!J tuas oimed"fo ~ua[uate file elJects of alpha. 2-adru11.OCCplor agoniSt fnede w 

lornidine on some ItomlOna~ 1/1etalJoiic and oordlorcspfraton) responses in ltealill!J one 

IlUmped camels, Fiue apparentfu healthy nude comets agemg .'3"4 years, weIghing 220-

280 J{y wen? used, '11l(! experiment W(lS designed Lo illve~tlgate tlte physiological eJ 

feets oJdf.Oerent t"J1!ratJCnous doses oJmedetomidine (20.30 and 40 Jig /I\g J. All alll' 

/Hn/s Wt..'j"(.' treated willt each dose willt Wt inlerval oj one week and each animal 

served as control ( zerO line) before iryectwrt . Ph!Jsiologiool findings heart rate, resplra­

ton) rote, rectallxxly temperature and electrocardfogl"wn were monttored pre· and post· 

itJ/ecHon oJmedetomldlne after 5, .'30.60 and 120 mill. Compiete hemarotogiool chong· 

es U,JC"re measured pre- and l>osL-ilyecllon . Both blood glucose and. insulin level were 

estimated. Cortisol was measured by single wllibod!J radioimmunoassay ( RIA 1 teelt· 

lIif/HC _ Medelomidbtc suppressed insulin secretion Wid tll(/llces iuiliui IlUf1(Jf/JuccUJiu 

Jollowed by increased hloQd glucose levels, TIre liyperglycemlc effects ofmedelom!diHe 

was /lot dose- dependent. There was non signf.j1cont changes in hematological events. 

P{(lSmQ corUso! levels were sltOUI€'d. 0011 sigftiflcOnt Increases within dose 20 Jig/ kg 

body welgllt while there was slgnlflCWtl increases with dose 30 and 40 JIg /lcg .. Bodt.J 

temperaturE' W(L'i nuxieratel!J decreased. 'l1,e heart rule was showed a bradycardia 

willI in"egular rhvthm, and decreases the conduction in lite conducliue system oj tite 

hearl, qU(."Ct.ed T waves. TIte respiratory rate was affected. WWl all initial slowU1g Jor 

few seconds to 1·2 mfn.. JX)sHrYection.. WId lrtcreusfng to normal wiihfn 120 rum. 
H could be concluded that healthy camels ron usuaff.!J cornpCl!sate Jar tltese physio­

logical clIanges durIng sedation mul analgesia; Iwweuer mecielomldlne are ronlmindi­

cutcd ill cardiovascular mId H~sp/rato,y diseased camels. Moreover, anintal EGG must 

be applied beJore pre anaefhetic medication or uHe.;;U!esia in order w prevent Ute sud­

delt dec!!/! oj the ollimals during nneslhcsia spedaU!J in lurgc animals as camels. 
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INTRODUCTION 

Mcdejomldlne hydrochloride ( Domltor 1 u vctcrinn.ry non-oarcoUe sedauve • muscle relaxant 

and analgesic used in dogs only. DomllOr. is a synUletie ... 2~adrcnorcecptor agonist which prow 

duccs sedation and analgesia (Ambrisko aud IUkasa 2002). It is also useful for gastrolnlestinal 

suq;;ely and endoscopy Greene et ;u (1990). MOrt."QVcr. It 1s also used as reliable emcllcs for 

smal1 animals (Maze &. 1'ranqulUl 1991; llikasa et al 1992). The effects of mcdetmllldlnc on 

respiration and eardlilvascu!m' were I-ceordcd In dlfferent animals species of dogs (Ito et 

al .• 1996; I(oglma et at, 1999 til:: 2002). In shccp Kastner et al., (2001). Ch1mpanzcs Adams 

et 01., (2003). and l'ecently in camels l.A1souayiJ and Mama. (IDOD). In India, Peahen ct a1 

'2006) rt'IXlrled that lietomldinc Hel produces some physlologtcal changes d~:rlng $('AJaUotl HIlt! 

.:In<llg·~s!ft 10 cnl~ck:;, a-2 abont~ls n!ters the c;;l.nJlovt\sct\!ar functions rll1d dCCIT'rtl'O(OS myoc.1.rdlal 

ccntractillty (Dart .• 1009; PaddJeford and Ilarvey •• 1999), 

TIle aim of the present InvcsUg;:tUol1 was to evalualc the pbyslological changes sllch as blood 

honm)1les levcls, hematologlcal findings and cardiorcspiratory effects after medelomtdlnc Hc11n­

jeelion in one humped eamelsidromedal}1. 

MATERCALS & METHODS 

Anlmnls: 

Five apparently heallhy male camels (Camclus dromedarIes) ageing 3-4 years. wc1ghh1g 220~ 

280 I{g were used, 11tcy wcre examlJloo hematological, biochemical and clinically before the ex­

periments. All recorded valucs arc wiUlin the physiological ranges. Animals wcn; fasting for 20~ 

2411 beforc t.he injection or drug. but waleI' was nvallable ad libitum. 

Drugs: 

DmnHor® (lllcdetoniidine hydrochloride) 15 a synthctic alpha 2~ adrcnorcceptor agonist with 

setialiv(' tlll{hHIl~lIgcsie llf{)pcrU(~s. '111e chemical n:.lme Is 1l-{2.3 di . mclhylphcnyJ) elhyU -1 I-I­

imidazole mono hydrochlol'lde. Us molecular welght is (236.7). Mcdelomtdlne was aVaIlable as a 

llug Iml solution IDamftor. Orion Corpornuon. Espoo, Jl'lnlund). 

Experimentnl design: 

llJe (,_xpcl'ilucnl was designed to study llie effects of different inlravcnous doses of I1lcdctomt­

dine 120. 30. and 40 ug/I{g). five animals were used in each gmup for lreatment in deferent dos· 
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cs with Qne week Interval and each animai was served as control. Blood samples were collected 

from each anhnut under Jocal anesthesia wiUt 2 % lidocaIne. 111rough fixation of five gauge cen~ 

tral venous (CV) catheter was intl'Oduced Into Ihe Jugular vein. The catheter was flushed with 

0,5 Ull of heparin physlolog!cal saJjne solution. capped. and Ilxcd . 111C catheter was placed In 

the evening before tl1(' rxpcrhncnl and removed after the last blood sampUng , In heparjn tube 5 

ml of hlood was coUceled from each anImal before InJecUon and considered as control ( 0 ~ line) 

and then' at;). 30.60 and 120 min post lnjection . Moreover. heart. respiratory. rates and rec­

tal budy temperature were recorded as prevlously described. Blood samples were divided tnto 2 

parts, One for hematologIcal analysls and tile oUler samples wen: ("'Cntrlfuged ImmedJately at 

3000 r.p,Hl fill' l5mln, then pJasma was separated <md frozen itl ·200C for bloch('ml€'al and 1101'­

!nonal analysis. 

Electrocardiogram lEeG): 

It was recorded for each animal before and after medetomJdlne Injection, Bipolar standard 

Hmb leads lhat measure tl-le potenUal difference between two limbs. Lead I which measure lhe 

potcnllal dIfference between right forelimb ~ ve pole and left foreUmb + ve pole. Lead II which 

measure the potclIUal difference bclween rlghl forelimb -ve pole and len hind lhnll + ve pol(~. 

Lead III which mcasure the polenllal dlff(':renee belween Icft forelImb -ve pole and left htnd Hmh 

+ vc pol(~. Using a modiBed elcelroeanJiogn:un(by change Ole human ECG lends using special 

depses fixed on the skin of Ule fore and hind Ilmbs of camels to record Ule elcctrleal changes or 

the heart from Ute sklnl, the prevlou15ly dcserllJed leads were u(>plled on each camel bdorc and 

after injcction of mcdelomidine and tilC ECG waves were recorded as lcad 1,11.111 bipolar st..'mders 

limbs leads. 

Analytical methods; 

Hepmin blood samples were used for measuring complete blood analysts usIng cell dyne ae· 

cording to Coles 1960, Blood glucose was estimated by t.-ommercially Kits {Ojo-Met1Cux­

France}. Plasma cortisol was measured by single antibody radiQimmunoassay {RIAl technique 

USing a commercially available kit. Insulin hormone was measured by double antibody RIA lceh~ 

nlque. 

Stalistlcal analysIs of the data obtained Were analyzed by l1lcans ANaVA using Spsswln. 

U995}" Mean of data and stander errors were rcpresented In tnbl(' No. {IJ . 
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RESULTS 

Hormonal eii'ects of medetomldlDc : 

llwsc were showed hi table (1). Camels cmlocrine glands were rcsjlOnd to lncdetomldinc 

through inhitJition o( insulin hormone which secreted (rom bela eells o( I lets o( La.ngerhans, 

medctomidine ill duces initial hyp0glycemi;1 five min. afler injection foUo\vet! by lncrcrlse of blood 

glucose (hyperglycemlu), The response of blood glucose is not doses dependent,111e corUsol hor­

mone levels show tum significant changes WIlhln dose 20l-tg Ikg , !Jut there \'I"JS significant In­

creases withln dose,SO and 40 ~tg / It;g. 

Cllnctrphystologlcal responses: 

Eii'ects of medetontidllle on RCG: 

'('Ile ECG were represented as live \V'.wes p, gns coml>lex and T waves Fig (I}. Fig (2). 'nlCI'C 

was several changes In Ule conductlvlty and eonlroctiltly of the cardiac muscles or eamel after 

Injection of thc drug In dHrerent doscs 20.30. and 40 I~g IKg OW. generally but the dose 40 Vg! 

l{g !3W induces delays Ute rule of contlucUon betwccn SAN aod AVN. It increases P-R Intervals 

from 0.25 lo 0.35 millisecond, In addlUon. it decreases CQntraeUlIty of lhc ventrlctes specially 

gRS complex were dCCI'cascd in the strength or contraction "systole". the T ~ waves were inverted 

after 5mln. of Injection or close 40 ~g Il{g J3W. Medetomldlne Induct-'d bradycurdia wiU. irregular 

rhythm. the rcsuUs of the hc..'1rl rutes were shown In ng, (tl}, it were dccl'eascd by 50%1 ,(is nor· 

mal hear/. rate. Immediately after JnJection or U\e ll1cdetomidlne Hel Qf lhe 40/lgl I\g. After 30 

and 90 min, lhere were sUI! prolonged pwR Intervals and Inverted T weaves and stU! decreased 

contractility of the ventrtcles. WhIle the heart rate began to Increase to Its ncar nonnallcvcls. Af­

ter 120 min. of Injection the T weaves sUIi Inverted but the ventncles became to contract ncar to 

Us nomla! levels. 

The respiratory rates were sho\'m In fig. (4), Respiratory responses Included an Initial slOWing 

of respiraUon within a few seconds to I ~2 mIll. Post-injection. IncreasIng to normal witI1ln 120 

min. 

Body lcmpemture was moderately decreases as presented 1n 1~Ig.(5) 

HematolQglcal findings: 

RBCs. Hb. PCV, Mev. total and tJUTcrenUalleucocyUc count all these parameter within dUTer~ 

ent doses have no slgn1fieant changes. 
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DISCUSSION 

111e ~~'2.adrenoccplor agollisls acts through InhlbiUon of the l:iympaUlclic out nov/In HIe ner­

vous system, ML"iIetomidirlc binds the a-2adrcnoceptor. thcn inhIbIts the secretion or release of 

plasma catecholamine (Ambrl$ko and Hlkasa 2002). Benson et al. (2000) found that mede­

tOlUidine mlillinistcred preoperatively redUCL'd catecholamine levels In both opemtcd and non 

operated dogs. AmbrlskQ iUld Hikaaa (2000) reported that medetomldtne has greater effects on 

rL>uuclng plasma epinephrine levels than xyJazlne. TIle results of the prcocnt investigation re­

vealed that camels under the effeets of sedation and analgesia showed an Increases 1n blood glu­

cose, lhese hyperglycemia is essential lo compensate the reqUirements of the interna1 environ-.. 

mcnl of the body during ~cdaiioll and analge~ia, Our finding rcvcak-d that Ute hypcrglycv.mle 

effects of medelomill1ne was not dose -dependent. Moreover. Ute blood InsuUn honuone levels 

were deereased in the present study these may lends to increase blood glucose levels. Benson et. 

al. (2000J havc reported llmt injccUon ofmedetomldlne lnduced a decrease In tnsuHn level. Dur~ 

ton et. al. (1997) found lhal medclomidinc a1 1he snme doses tn dogs induces hyperglycemia, 

Moreover. Nishimura et aI (1994) & Ranhelm et at •• (2000) they found the same results in 

sl~o:..'ep ,nlltk aud pigs respcclivcly. Tile plasma corUsollevels were showed a Significant ehanges 

at doses 30 and 40l1g I l~g UW. The corLlsol hormone 5cereUon was influenccd by bOUI U)e pe~ 

rlphcl'al sile al tile adrenal cortex. alld lhrough eorl1coU·ophln releasing fl.lclOf (C~F) and 

through mlrenocorUcotrophle hormone (ACTI-n whlch secreted from the hypothalamus and ante­

rior p1lultary @ands rcspeeUvely Guyton and lJall (1900}.111C cffects of the _ 2~agonlsls on lhe 

plasma eorusollevc! have bcen assessed In different animals. Maze et at (U'9U reported lhal 

an 1M inj(~cUon of 80 ,I1g I kg BW of dC.X1llCtlclol1lidlnc dcereased the basal I('vd of l:orll.so! 3 

hours posl·jnjecUon in dogs. anu concluded t.hat only high dosages of Ule drug inhlblls the ad­

renal eortex: stcmldogcncsls. Tn contrast. the In dogs H produces hyperglycemia. Prc-medtcaUoli 

with medelomldJne was reported to rcduec or dclay the increase of cortisol secrctIon tn ovarto-­

hy~lercctomy female dogs (Maze et~. aI. 1091; Denson ct at. 2000 &: Ko et at 2000). ScUation 

with xyl.-~zine or clonldlnc • show Inhibitory effect on the release of eorUsollevel. However. wheth­

er it is dUe to the a 2~ adrenoccptor- mediated specifie aeHon. other rcceptor- mediated aCUons, 

or the result of non- sp\.'Clfic effects by providing sedation and analgesIa whiCh reduce stress re· 

spansc. is unknown. An tn vitro study reveled that 2-adrenoreeepotr agents. mcdetomtdlne, de­

lomidine. and aUpamezol. all suppressed the release of cortisol from porcine adrenocortIcal ccl1s 

Jager et aI. (1998). [n the present study. mcdatornldlne Hd induce bradycardia five mlns. aner 

inJectton and decreases rate of conduction [rom SAN to AVN, deJay conduction may be produce 

dangerous ill camels dunng deep analgesia. or contraindication tn animals suffered [rom heart 

block the effects of dntg extended to 120mln, after injection. Medatomadine Hcl inhibit the 
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rhyUl1nclLy of SAN nnd dccl'eascd hearl rale a~so It delay rate of conducUon at J\VN . Moreovcl" 

decreases strength of I;;onlraeUlily and ST scgments were prolQnged which repfCsent delay tn re~ 

po1::1r1Zation of thc ventricles due to Inhibit of sod. pot. Pump at earulae muscle cell membrane, 

T wcave rcprcseu18 the chauge:s of direction of action potenUal of Ule cardiac muscle memhrnnc.q 

of the ventricles from Ute base to the apex of tile heart. 

Therefore ,iL was recommended lhal medetomldlne Bel In high doses arc contralndicai.cd in 

lhc heart disease ~pccjaUy in parUal heart hlock thal nut be produce complete heart hloek and 

Induce (\caUl to the anhnals during aneelhcsJa .alpha. two agoniS18 decrease myocurdlal eonlrac+ 

WIly and alter the cardiovascular functions (Dart, 1999; PaddleCord and Harvey, 1999 and 

Pcshcl1 P ct al, 2006). 

'Oie rcspiralory rate was affected with an iniUat slowing for few seconds to }'-2 mIn. post· 

1nJcclion, and increasing to normal within 120 min, 

It could be concluded Ulal healthy camels can ust1ally compensate fOf lhese physiological 

changes during scdaUon and analgesla ; however medclomidlnc arc contraindicated In cal'dio­

vtl:Sf;lIlar and rc~~lrnloty dlsca.. ... cd camels. Moreovcr. animal ECG must be applied before pre 

anacthellc lIll"tlleaUon or anesthesia in order to prevent tile sudden dcalh of U1C animals during 

aneslhesla specially In large animals as camels. 

Man:soura/Vet. Med. J. Vat VDI. No. 1 t 2006 



Nabil Abu Heakal & All A. AI-Qarawl 
105 

Table (1): The effects of Medetomidine He! on blood glucose ,Insulin, Cortisol 

hormone of different doses 20, 30 ,40. )!g per Kg 13W. 

r---------------T -----u-,-... --.-,.-... ---'-n-~-·-----,I---------------------.I:~·c-on--~---,w-,-m--••• J; 
Parameter , huu". levels .. U I nil , 

rng f dl levtb 1'1 I dI 
, i 

, , 

.... i 2. "~Ik& 1

30 ~_oIk& ___ -+! _'_0 "-"""'----:,-1 _20_"_oIk& ___ -t I, _3_._"""~' ,i _'_0 -____ +-'_' ._ .... ___ li,-' 3_0_"_1 ~ __ +4_0_,_,,,,,_g ___ : 

C~holQ 19Z L4±2OJ 1 864±117 86,'lW.'J8 l},}iw.S 1'4.hfUi2 LJ.4t.t.2 2.4.iO.l6' 2.4±0.18 : :,",4±0.20 

~ns i i:! . 
---~---+-----~---~--~--+----~----

I 49,6.*-U n2.t,U9 9.4.10.51 ! IO.2,UB '9.64:iO.40 1.2UOh): 2.46±O.11I ! .t16!O.t6 

i 

, ., .. 
, lOmms 117*2.6 I 106.6±L2 73.6±L66 6.7i.O.25 2.9i.O.01 

: OOmin 112JUH 164.6:1:1..54 4.lJ}.47 :')6!G.j3 2.7L(l.13 1.92.iO.I6 

i 
r' --+---t,-.. -.+--~---
! Ilf) mins 132.6±1J6 'll2.8±LS 162.:1:2.66 4.(l:tOI4 

519.01·· 

Mean;' SE. • Significance al (P«WJ) 
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fi9.(3) Effects of rredetorridino on tho hoart rato. 

"I .. 
",J , 

t .. j 

, : I 
.. J 

:L_ _ _____ . ___ . _____ ~ ______ . 
.- .- ,-

fig (4) Effects of medelomidino on tho respiratory rate, 

i 'I .. 
! , i 
o'-'~-~_~~~ __ ~_~ __ · __ ~~_· _____ _ - - - --.. -~ .---------.-.-----

l I __ 20ug/1<g __ 40ug/1<g 

flg,(5} E.ffects of medotomldino on reetal body temporatura 

.-~----~-------. - - - --(-~ 
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