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SUMMARY

This s't'udy was aimed o evaluate the effects of alpha 2-adrenoceplor agonist tnede-
tomidine on some formonal, metabelic and cardiorespiratony respenses in heatthy one
humped camets . Five apparently healthy male camels ageing 3-4 years, wetghing 220-
280 g were used . The experiment was designed lo investigate the phiystological ef
Jects of different intravenous doses of medelomidine ( 20, 30 and 40 ug /Kg ) . All ani-
ns were freated with caclt dose with an inderval of one week and each animal
served as control { zero line } before infection . Physiological findings heast rate, respira:
tory rute, rectal bacly temperature and etectrocardiognam were morntitored pre- and post-
injection of medetomicline after 5, 30,60 and 120 min . Complete hematological chang-
es were measured pre- and post-iyfection . Both blood glucose and insulin level were
estimated . Corlisof was measured by single andibody radipinviunoassay { RIA J tecly
ninge . Medelomidine suppressed fiisulin secreliont and nduces initicd Iygpoglycenia

+followed by increased blood ghucose levels . The hyperglycemic effects of medetomidine
was nof dase- dependent . There was non sigriflcant changes in heuiadological events.
Plastna corltsot {evels were showed non significant increases within dose 20 g/ kg
bodyy welght while there was significant increases witlt dose 30 and 40 ug /lkg.. Body
temperalire was moderately decreased , The heart rate was stowed a bradycardia
with irrequdar rlythm, anad decreases the conduciion in the conduclive system of the
heart, affecled T waoes. The respialory rate was affected withe an inttial stowing for
Jew seconds to 1-2 min. post-infection, and brereasing to normal withiln 120 min,

It could be conclided that healthy camels can usually corngensate for these physio-
logical changes during sedation and analgesia; liowever medetomidine are contraindi-
culed in cardiovascular and respiratory diseased camets. Moreouver, animal ECG mus(
be applied before pre anaethelic medicatton or anesthesia in order to prevent the sud-
den death of the animats during anesthesia specially in lurge wiimals as camels.
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INTRODUCTION

Medetomnidine hydrochioride { Doimdlor )} a veterinary non-parcetie scdalve , muscle relaxant
and analgesic used 1o dogs only. Domitor. is a synthelic = 2-adrenorceeptor agonist which pro-
duces sedalion al analgesia (Ambriske and Ilikasa 2002). 1t is also useful {or gastrointestinal
surgery and codoscopy Greene ct al {1098). Morcover, It t8 also wsed as reliable emctles for
small arimals (Maze & Tranguilli 1991; Hikasa ct al 1992). The effecls of mcdetenvidine on
respiration and cardiovascutar werc recorded i different antmals specles of dogs (Ko ot
al..1266; Kogima ct al., 1099 & 2002). In sheep Kastacr et al., (2001). Chimpanzes Adams
ct al, (2003), and reeently In eamels (Alsobayil and Mama, (1999). In India, Peshen et al
{2006) rcported that detonidine Hel protuces soime physicloglcal changes durng sedatlon and
analgesia i cunels. @-2 agontsls allers the cardiovascuwlar functlons and decreares myocardial
contractlillly { Dast.. 1008; Paddleford and Ilarvey., 19998,

The aim of the present Investigation was Lo evaluale (he physlological changes such as blood
hormones levels, hematological findings and cardiorespiratory clfects after medetomidine Hel tn-

jection in onie humped camelsidromedary).

MATERIALS & METHODS
Ankmals :

Five apparently healthy male canicls (Camclus dromedaries) ageing 3-4 years , weighing 220-
280 Kg were used, Thicy were examined hematological, bioclhiemical and elinically before the ex-
perimoents. All recorded values arc wiliine the physiological ranges. Andmals were fasting for 20-
24h before {he injection of drug . but water was avallable ad Ifbitun.

Drugs:

Domitor® (medclondiue hydrochloride) §s a synthetic alpha 2- adrenoreceptor agonist with
scdative andunalgesic propertes, The chemdeal pame is [1-(2.3 di - nicihylphienyl) ethyl] -1 H-
imidazole mono hydrochloride. ILs molecular welght is (236.7). Medetonidine svas available as a
(g /i solutlon (Domnitor, Orion Corporation, Espoo, Finland).

Experimental design:

The expevinient was designed 1o study Lthe elfeets of different inlmvenous doses of medcetooy-
dine (20, 30, and 40 ug/Kg). Five animals were used In cach group for Ureatinent in delerent dos-
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es wilh one week interval and cach animal was served as control. Blood samples were collected
(rom each anunal under loeal anesthesta with 2 % lidocalne . Through fixation of flve gauge cen-
tral venous { CV | catheler was inlrodueed 1nto Lhe jugular vein . The eatheter was flushed with
0.5 wl of heparin physiclogical saline solution, eapped, and fixed . The catheler was placed Lo
the cvening belore the expertiment and removed aller the last blood sampling . In heparin (ube 5
il of rood way eollected from each antmal before injectlon and considered as control (0 - line )
and then'al 5. 30 . 60 and 120 min post Injection . Moreover, heart. respiratory, rates and rec-
tal body temperature were reeorded as previously described . Blood samples were divided inlo 2
parts . One for hemutologleal analysts and the other samples were centrifuged immediately al
3000 r.pan far 15 min, Lthen plasnia was separated and [rozen at -209C lor blochemibeal and hor-
monal analysis.

Electrocardlogram (ECG):

Jt was recorded for cach anlmal beforc and alter medetomidine injection. Bipolar standard
Itmb lcads that measure the potential difference betwveen twa limbs. Lead Y which measure the
potential dilference between right foreliimb - ve pole and left forellinb + ve pole. Lead il which
nmieasure the potentlal difference between right forelimb -ve pole and left hind Umb + ve pole.
Lead 11 which mcasure the polential difference between leflt forelliny -ve pole and left nd lhmb
+ ve pole. Ushig a mwodilied clectrocardiogram(by change the human ECG leads 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 skinj, the previously deseribed leads were applied on cach camel Lefore and

alter injeetton of medetomidine and the BECG waves were recorded as lead 1,ILHI bipolar standers
llmobs Icads .

Analytical methods;

Heparin blood samples were used for measuring eomplele blond analysis using cell dyne ac-
cording lo Coles 1980, Blood plucose was esUmaled by commercially Kits (Bio-Merteux-
France}. Plasina cortisol was mcasured by single antibady radioimmunoassay (RIA} teehnique

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

Statistical analysis of the data vbtaincd were analyzed by mecans ANOVA using Spsswin,
(1895). Mean of data and stander errors were represenied In talble No. (1) .
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RESULTS ’
Hormonal effects of medetomidiue ;

These were showed fn table (1). Camels endoerine glands were respond lo mmcdetlomidine
through inhibition of nsulin hormone which secreted fronr beta cells of 1 lets of Langerhans,
medelomidine induces initlal hypoglycemia flve min. afier Injection lollowed by increase of blood
glucose thyperglycemla), The response of blood glucose is not doses dependent. The cortisol hor-
mone levels show non significant changes wilhin dose 20ug /kg . bul Wiere was signiflcant in-
creases within dose,20 and 40 ug / kg

Clinco-physiological responses:
Efiects of medctomidine on ECG:

fhe ECG were represerited as five waves Po QRS complex and T waves Tig (1}, Fig (2). There
was several changes In Uic conduetivity and contractllity ol the cardiae wmuscles of camel aller
injeetion of thie drug tin different doscs 20.30. and 40 pg /Kg BW, generally bhut (he dose 40 pg/
Kg BW finduces delays Uie rate of condueflon bebweent SAN and AVN. It increases P-R Inicrvals
from 0.25 o 0.35 milllsccondl. In addluon, it deereascs contracllity of the ventriches speclally
QRS complex were deerveased in the strengih of contraction "systole". the T - waves were Inverted
after 5min. of {nfection of dose 40 pg /kg BW. Medelomidine Induced bradycardia with irregular
rliyttyn. the resulls of (he heart rates were shown In fig. (4}, It wert deercascd by 50% s nor-
mal heart ratc. immedlately after {njeciton of thie medetomidine Hel of the 40pgy Kg After 30
and 80 min. there were sUll prolonged P-R Inlervals and fnveried T weaves and sUll decreased
contrachlity of Uhe vendricles. While the hicart rate began to Increcase to its near noral levels. Al-
ter 120 min. of Injeetlon the T weaves sUll tnverted bat the ventrdeles beeane Lo contract near (o
its normal levels .

The respiratlory rates were shiown in Ng. (4). Respiratory responscs included an inital slowing
of respiration within a few segonds to 1-2 min. Post-injection, nercasing to normal within 120
min.

Body lemiperuture was ioderately decreases as presented in Fg(5)

Hematological fiadlngs:

RBCs . Hb, PCV, MCV, total and dilferenllad leucoeytic count all these parameter within differ-

ent doscs have no significant changes.
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DISCUSSION

The &:IZ«admnwcplor agonists acts (hrough inhibilion of the sympalhelic out flow In the ner-
vous systom. Medetomiding binds the a-2adrenoceptor, then {phibits the secretion or release of
plasima catechiolamine {Ambrisko and Hikasa 2002). Benson et al. (2000) found that mede-
Lomidine adminisiered preoperatively reduced catecholamine levels In both yperated and non
operated dogs. Ambrisko and Hikasa (2000) reported that medetomidine has greater effects on
reducing plasma epinephring levels than xylazine. The resulls of {he present investigation re-
vealed that camiels under the effeces of sedation and analgesia showed an Inereases In blood glu-
cose, Lliese hyperglycemia is essenlial lo compensate (he requirements of (he internal environ-.
men( of ihe body during scedalion and analgesia. Our findig revealed that the byperglycenile
effecls of medetomidine was not dose -dependent. Motvepver, Lhe blond Insulin hormone levels
were decrcased In the present study these may leads to Increase blood glucosce levels. Benson et
al. (2000) havc reported Lhat injeclon of medetomldine Induced a deerease In Insulin level. Dur-
ton et, al. {1997) found (hal medctomidine al lhe same doses in dogs nduces hyperglycemiba,
Moreover, Nishimura et al (1994) & Ranhelm et al., (2000) (hey found the same results in
sheep callle and pigs respectively. The plaswa corlisol levels were strowed a significant changes
at doses 30 and 40ug / kg BW. The corlisol hormone sceretion was Influenced by both the pe-
ripheral sile al (he adeenal cortex, and through corlcolrophin releasing (aclor (CRF) amd
(hirough adrenocorUcotrophie hormone (ACTH) which secrcled fronr (he hypolhalanus aﬁd anle-
vior plluliary glands respeelively Guyton and Hall (19906). Thc clfects of the _ 2-agonists on the
plasma corlsol level have been assessed in different anfmals. Maze et al (1891) reported thal
an IM injection of BO ng / kg BW of dexmedetomidine deercased he hasal level of corlisol 3
hours post-injeclon in dogs, and concluded that only high dosages of the drug inhiblls the ad-
renal corlex sicrotdogencsis. Tn contrasl. lthe In dogs il produces hyperglycemia. Pre-medlcalion
with smedclomidine was reporled to reduee or delay the increasce of corlisol secrctlon fn ovario-
hysicreclomy female dogs (Maze ¢t., al. 1981; Denson et al. 2000 & Ko ct al 2000). Sedation
with xylazinc or clonldine , show Inhibilory effect on Lhic relecase of eortisol level. However, wheth-
cr it is due to the a 2- adrenoceplor- medialed speeifte aetdon, olher receplor- medialed aclons,
or the result of non- speelfic effects by providing scdation and analgesla which reduce stress re-
sponse, is unknown. An in vitro study reveled Lthal 2-adrenoreeepotr agenis, inedetomidine, de-
lomidine. and atlpamezol, all suppressed {he releasc of cortlsol from porcine adrenocortical cells
Jager et al. (19098). In the present study, medatomtdine Hel induce bradycardia five mins. afler
injeclion and decreases vale of conduction from SAN to AVN. delay conductlon may be prodice
dangerous in camels during decp analgesia. or contralndication tn animals suflered {romn heart
Dlock. the cfleels of drug extended to 120mln. after injectlon. Medatomadine Hel inhibit the
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rhytnncily of SAN and deereased hicart vate afso L delay rale ol conduclion at AVN . Morcover,
decreasces strength of contractilily and ST segiments were prolonged which represent dejay in re-
polarization of the ventricles due to inhibil of sod. pot. Pump at cardiac muscle cell membrane .
T weave represcots the changes ol dircelion of action polenllal of the cardiac muscle membranes
of the ventlricles [rom Llie base (o the apex of the heart .

Therefore (il was recommended thal inedetomldine Hel 1n high doscs are contralndicaled in
the heart discase specindly i pacUal heart block that cin be produce econplete hicart block and
induce dealh Lo the anbnals durng anesthesla aipha two agonists deercase myocardial contrac-
tiltly and alter Lthe cardiovascular {functions (Dart, 1999; Paddleford and Harvey, 1999 and
Peshen P et al, 2006).

‘The respiratory rate was aflccted with an initlal slowing for few seconds to 1-2 min, post-
injection, arxd increasing (o normal within 120 min.

It could be coneluded (hyal healthy cantels can usaally compensaie for these pliysiological
changes during sedallon and analgesia ; however medelomidine are contraindicated $n cardio-
vastular and resphmdory discased camcls . Morcover, anfmal ECG must be applicd before pre
anacthelic mcdlc':'ann or anesthesia in order to prevent the sudden death of the animals during
anesthiesia specially m large andmals 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.

Diood glusose levels Cortisel sormone
Parametey Insutia Jevets as U/ mi '
mg (di levels pg / di
Dost 20pg/kg | Mpp/ke | dougke | 20pgikg | 3Gpefkg | 0pgiky | 20upkg | 3D pglkg | 40 jpfkg
Control 0
92048201 | 854:1.07 | 86.340.98 133305 | (424052 | (34517 | 244008 | 244018 2.5440.20
nns
5 rrns 82.641.8 49.641.3 7124030 | 9.420.5 10220.5 | 9644040 | 224000 | 2.46:0.18 1161016
30 mins 17426 106.681.2 | 73.6+01.66 | 6.720.25 3445290 | 4844026 | 270030 | 2320.10 291007
T
Omin 150.842.8 1728423 | 164.6£154 | 41047 4924019 | 474034 | 236s098 | 2.740.13 1.9240.16

£ 20 rivinrg 132.6&1.36 122815 162 £2.66 7862094 §.420.20 1.26£0.25 | 2431046 | 3362015 4020 14

{. value 167.5%* B17.1°* 319.01%* 12,84 B4.)20 3614 1.80 1070 25.46%*

Mean+ SE. * Significance at  (P<0.01)
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Fig. (1)
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fig.(3) Effects of medetomidine on the heart rate.
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fig (4) Effects of medetomidine on the respiratary rate .
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