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ABSTRACT

Detomidine hydrochloride (Domosedan) was adninistered inlravenously to three
groups of camels, using three different doses (25, 50 or 75ug/kg b.wt.). The levels of
sedation and analgesia were graded and recorded. Sedation and analgesia ere dose
dependen(. Detomidine at a dose rate of 751ug/kg produced profound sedation and
analgesia. Significant hyperglycemia and bradycardia were recovded after adminisira-
tion of detomidine and (ill the recovery. No significant changes in hemoglobin concen-
tration (Hb%). PCV%, WBCs and RBCs counts, and blood creatinine or blood rea niiro-

gen levels were recorded in all of the tested doses.

INTRODUCTION

Drugs for sedation and tranquilization are very uselul in eamel husbandry. medicine and sur-
gery. Deep sedation as well as analgesia is a mandatory for dealing with camels elther {or some
routine exarninations or many surgical interventions. Severa) anesthelics, tranquilizers and an-
algesics have becn used in camcls (Fouad and Meorcos, 1965; Khamis et al, 1973; Peshin et
al, 1980, Sharma et al, 1983, El-Amrous| et al, 1986, White et al, 1986 and Fahmy et al,
1995). Chlorpromazine hydrochlornide, propyonil promazine and aeepromazinie have been carly
evaluated as sedatives in eainels (Sald 1972, Khamis et al, 1873, All et al, 1989). Despite the
advances in the field of tranquilizers and their uses in domestic animals, experienee wilh (heir

appleation on the eamel have been still lacking until recent years (Fouad, 2000).

Alpha-5 adrenoceptor agonists (Xylazine, detomidine, medetomidinc. and romifidine} have
been extensively used (n the field of veterinary ancsthesiology for their sedalive propertics (Hall
and Clark, 1991). These drugs have been used as sole agents for restrain or calming of camcls
or to reduce stress (All, 1988). i these agents are inadequate to complcle involved surgical pro-

cedures, supplementation with local analgesic or induction with general ancsthesia has bern
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used. Xylazine was ihe initial alpha-2 adrenogente agent whieh had been introduced for scda-
tion n camels (Denning, 1972, Sharma et af, 1982). Xylazine (0.25mg/kg. i.m.} {s adequate lor
inany elinical uses in camels and seems to be superior to ehlorpromazine and propionyl proma-
zine (Khamis et al, 1973).

Detomnidine, a relatively new alphay adrenoceptor agonisi. is a sedative, muscle relaxant
and analgesic that has been shown to be effective in a wide range of animal specics (HRall
and Clark, 1991, Raekallio et a}, 1991 and El-Maghraby and Atta, 1987). Generally, detomi-
dine tnduces stronger and longer lasting sedatton and analgesia in comparison with otlier
members of the same group such as xylazine (Jochle et al, 1989]. Prellintnary trails indi-
cated that Intramuscular injcction of detormnidine (50pg/kg} in camels reveajed marked scda-
tion and analgesia (Hall epd Clark, 1091). Iniravenous administration of detoimdtne in
dromedary camels has not been evaluated in the avajlabie literature. The purpose of the con-
trolled study reported here is ta cvaluate objectively the efficacy of various doses of detfomidine
in dromedary camels with speclal reference to its sedative. analgesic, hematological und bio-

chemica)l erflects.

MATERIALS AND METHODS

Fifteen mature apparently healthy one humped camels, (9 mnales and 6 females), aged six (o
Hiteen years and ranged from 300 to 450 body weight were used along this study. Resting reetal
tcmperature, pulse. and respiratory rates were measured and a complete blood count was macle

Leforc cach treatment o asses' animals' hiealih,

Camcls werc divided randomly into three equal groups (5 camels in each group). 1% detowni-
dine hydrochloride [Domosedan: Orion Corporatfon, Animal kHealth Division) was ijected intra-
venously at the dosc levels of 25, 50 & 75ug/kg body weight respectively in the lhree groups.
Droppinig of the head, external concheae of the ear, lowcer lip and/or upper eyclid. prolapse of the
penis and [requency of urinaticn were recorded. Sedation was assed ana graded (o mild, moder-
ate and deep. Analgcsta was detected and assessed by recording the response of the animal o
needle pricks and eleclrical stimulation. Needle pricks were applied at the sboulder, Nank avea
and pcrineum. Electrical sumulation was applled through two electrodes fixed around a closcly
clipped fetlock joint ol both fore hmbs and eonneeted to a variable output stimulator (BioSci-
ence stimujator. 10550), The amplitude of the electrical current output was increased until the
responsc of the animal by moving or raising one of the examined limbs. The amplitude ol the
current to which response occurred was recorded and accordingly analgesia was graded {rom O

to 3 as described tn horses by Jochle and Hamin (1888). The time of onset, degree, duration of

Mansoura, Vet. Med. J. Vol. IV, No. 1, 2002



El-Maghrcby H. M. and Al-Quda K.
167

sedation and analigesfa and the recovery tlme werce recorded for 3 hours after dnig administra-
tion.

Heart and respiratory ralcs were recorded at O ( to serve as a control). 15, 30, 45 and 60 min-
utes and at apparent recovery dime. nlood sasmiples were collected from the jugular vein at O, 15,
30 and 80 minutes andd at appearing recovery time for determination of hemoglobin (Hb%).
packed cell volunie (PCV%) and RBCs and WBCs counts. Blood serum was also analyzed for

blood urea niirogen ~nd creattnine concentrations.

Statistical anaiysic of the data was perfurmed by nsing one-way ANOVA followed by patrwise
comparison cf probabilities (Bonferroni correetion). Yalues of P< 0.05 were considered to be sta-
tistcally eirraificanti,

FUESULTS

Intravenous ialnction of datamidine 1aduend —ppacent sedatlve elfect within 2-3 mminutes. No
dtfference ity Lirpew was detected Bietween the three doscs ol detomidine. All animals remained
calm and appedved Lo be wnaware of (ide stvtenndings. Drooping of the lower lip, head. upper
cvelid and exterral conciins af 1he 2ar were recorded {Figs 1 & 2). Mild salivation and lacrimation
were also delected. Atanfx varicd from mild te decp, the degree of aiaxia increased by inereasing
the dose ol detomidine. Althoui ail enimels rerlained in a standing pasitian after adininistration
of dctomisling th a dese wate of 25 or 50pg/ke bhoeet., camels which reecelved 750g/kg bawt, re-
vealed stermai recuntbens witinn 15 minutes. Frequent urmaunn conmencing about 40- 60
minates aler adnlal={ratinn »f detomidine »as observed along tils studv. Protrusion of the pe-
ik wis a0l obaniesd nofee sadsrile The sedattre eifect persisted for 26+4.43, 4042.17 and
85£3.11 miaute: afler [travenase Injection of delomidine ar 25, 50 & 75ug/ ki bow. respec-
tively. ‘The degree o sodzilan v riore or iess duse dependant and rated froru tld to decp. The
depth of nedatlon induced by THuc /e vag preater than that induced by elther 25 or 50pp/ k!
(Table 1j.

The period of aualgesin was shiorter than the period of sedation (1able 1), The analgesic elfect
persisted fo; 20 4 6,17, 28 £ 4.17 and 37k 5.19 minules after Inlravenous injection of detomi-
dine at 265, 58 ¢ 704p/kg b rexpectlvely. Inwravencus administration of detomidine in a dose
rale of 28R/ hirliecd % poor annbiesle effect Which ranged from 0 (no obvious analgesta) to
grade | analfesie, The avalyesie effect of 75ug/kg bav. was excellent (grade 3) as indicated Ly
lack of respoase o patafin and elecinical stimuations.

Siginifirant bradyerardts » as recorded in all camels hich recetved detomidine (Table 2). 1Heart
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rates were signifi.andy redurced aiter intravenoas injection ol the thinee doscs of detarmidine.

Twenty beals/minnte was tlie lowest riie recorded. Anscultation shewed also irvegular rhvihim

ano diosped be:, « Minimal depressinn in the respu atory rate was also recorded {Table 3). How-

ever. Thic respite . v deprosain, was tal skodleenl frem induction of sedation (il thie recovery ot
)

canels i Qe o e dosee The changes in recral lemperature scie also not stattstically

sentlwant.

ALt - o Teciier of e e diffesonan duxes of detonndine v nat revead siyfniticarit
chidl1ge. i o pone ioatatacal and oivchirapoad values (Y 00V ce WIS ared QE30s
count= 1A b ueenne cu Liood ue 2 parepet devels) A it iyt Goly pypogivesiina
wias cherrvad 5 o dten A aclooiddine b e teesy (S 3 e amcreased Dlood glucose

was recordedd 11 a1 e ar te o

ApTicon penuse. £t 1 10 dute an et el a0 arndy o disinoslie and sirgicdl prove-
dvires, T Gieindde , o oodnee. roh o genial woreingd, tanioles endoscopy and minier suy
pieties antn Lbead caadzesls b v cress s Wibnyes e veloriaasinns sGil prefec dhe nttamaseu
b 1made o adoinisteeon, Leovsvenens mdotiioesl et ol atpineg agoidsts gives the mor
relable sedaline Sond e e o et oo 0o (1A ad Clark, 1881 aed Ghort, 1982). This mipht

Lo dae w the varc i . the wope v ctaeh o brondtas ceed in pant by unprediclaple druog

ason MY [rva e 0T P T d e ol

The cpuset cb ey cao b et L annulea) Al nevov o inpretion of delonit-
eline Mo cdie e ok, ot L e oy b erecep e dhiiereni anses of detomidiee.
The ozlg o oo Srcreims o i v oo dose depelent. winle the low
case W, 0 0 - oL e iy et L] B e Joczes (6 G/ R ana 7hug/ky) cevealed
moderdate i ) v et i -hontd Do paanted thal ibe Lo dose was assorialed wilh

high derrec cat Lo Lo s e rsnien e Hhaadl nereasimg, et Cone O AlpYaes, agonist in-
1

cTeAses Bkl i tah 0 Vet Tt ovpeny oo of The arssazl 1 saintul stimulation (Short,
1992).

SAlvAUonR o LB the Gaee desdisd dovage i I sbad s mipht contradict with
dai repoited 1 cattle Heno shy o3 soviens snereased sabve nosr aller defomidine ingection
{Shery, LOCZ) A symaificant bradvenrdi- bas Loon b rved aftes itravenomis adnunistrabon of

Actermidine, Tuniiar g

iyes Dad b peneiredt 0 otlier species afier sedation vith detomidine
(ot o

s, 19048 aad Vebaplonbr sl U, L5301 Bradyeasda as been also documented

i deeder s aes UL T HE L aiut Leseems 28 af. 1973 Bolbol ot sl, 19806 and

farraie,
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White et al, 1987). These signilicant changes in heart rate afler tlie use ol detomidine in eamel
are contrary to the findings of soine other reportis {or xylazine (Penshin et al, 1980). Bradycar-
dia following administration ol alpha-, adrenoceptor agonist may be due to central stimulalion

that mediated through the vagus nerve (Hall and Clarke, 1991).

The reported resptratory depression associaled with detomidine is a eommon adverse citert of
alpha-, agonists. This result might be In agreement with the findings of other stadies in horses
(Short el nl ,1986). However, ihe decrease ol respiratory rate was not signilicant. This resull
might be In agreement with that reported after the wse of xylazine (Penshin et al, 1980). Al-
though alpha-2 agonists have a rclaxing effeel on the gastrointestinal tract and are associated
with decreased motilily (Hall and Clark, 1991). no marked tympany was notieed on camels ol
this study.

The signilicant hyperglycemia seen following detomnidine administration concurs with the re-
sults reported after camel sedation with xylazine in some studies (Penshin et al 1986, and Ali
et al ., 1988). It may be atiribuled to increascd adrenergie aclivity, decrease in the seeretion oy

clfeets of insultn or increase in the secretion or clfect of glucagons (Custer et al, 1977 and All
et al, 1989).

‘The {requent urination after administration of alpha-9 agonists thoughl to be (hrough inhibi-
tion of antidiurtic harmone rclease and hyperglycemla (Hall and Clark, 1991). The abscnce of
penis protrusion even in deeply sedated camels is consistent with the result obscerved after seda-
tion ol camels with xylazine (Khamls et al, 1973). ‘The later authors attribuicd this observation
to some anatomical featurcs; where the preputial orifice of the dromedary is relatively narrow.
surrounded by muscular tissucs of the prepuce. which are directed backwards enabling the pro-

trusion ol the penis only in its creeted siate.

Although both ol detomidine and xylazine belongs (e the same group. vre of the marked dif-
fcrences between them appcears to be in their eflcef on the uterus, whereas xylazine has cebolie
ellects. detomidine slows eleetrical ulerine aclivities in pregnan! ruminants (Hall and Clark,
1991). No antagonist has been tricd to reverse the effeets of detomidine in dromedary carels,
However, atipamezole might rcversc the action of detomidine in camels. it has been demonsirat-
ed to be elfective in reversal of both sedative/analgesic and physiologic changes in ruminant re-
ceiving alpha-, adrenoeeptor agonists (Rackallio et al, 1981). Although. yohtiubine didn’t re-
verse the hematological elfects of xylazinc in camels (Al-Busadan and Osman, 2001). In the
flama, a related specics, a combination of tntravenous yohimbine and 4-amino-pyridine gave

rapid reversal of xylazine induced sedation but doxpram was ineffective (Reibold et al, 1989).

In conclusion, detomidinc secms to be salc and clfective sedative and analgesic agent for cam-
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els. The iniravenous admintstration of detomldine in a dose ratc of 75ug /kg L.wt. revealed pro-

found sedation and analgesia. Detomidine could be used for varity of diagnostic and minor sur-
gical procedures in camels.
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Table 1: The effect of various doses of dotomidine on the duration and
grade (mean * SD) of sedation and analgesia.

[ Dose of ’ Sedation ! Analgesia Recovery
Detomidine min
" Duration | Grade Duration | Grade
(25 uglkg [ 263443 |Mid 201647 0 -1 55+10.2
50 pglkg | 40£2.17 | Mild- Moderate | 28+4.13
75 pglkg | 55t2.11 [Deep 37+ 5.19

Table 2: Heart and respiratory rates and temperature {means + SD ) of
camels injected with different doses of detomidine.

Dose ﬂfl_n?(n—ll_n)h Respiratory rate | Temperature Heart Rate
Detomidine | L0 13.66£ 1.5 373+ 0.64 44.6 1 2.06
25 pg/kg o
K 11.33% 1.15 3777 29,66+ 4.93 *
(30 12,33+ 3.21 37.36£0.05 | 30£360° |
t 60 12+ 1.57 137531 0.05 31.33£4.16°
. Recovery 1666 £3.05 377 0.1 34.66+£2.30
' Detomidine | 10 14.334.5 37.5+ 0.66 46.33¢ 12.4
50 po/kg o _ _ |
t13 13.33+2.08 37.9+0.65 | 30.66£503
130 12.66% 3.05 38+ 0.6 31334 6.02% |
|t 60 112332057 . | 38.06% 0.55 36.55 £ 3.46
_ | Recovery 1433£057 | 37806 33.33£4.00 |
DetomidineTlO 13.66% 1.69 37.8+0.18 37.66£4.18 |
| 75 ug/kg
us 13.0% 2.61 381022 22.33:5.0*
130 ~[120420 38.1%0.15 23.66+7.23 *
~ 60 ~ 13318 382+ 0.1 24.66% 6.65 *
I ~ | Recovery 13+ 1.73 [38.1£0.0 [31.33£1137

’ Statistically different (P<0.05) by pairwise analysis.
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Table 3: Some hematological and biochemical values {(means + SD ) after 'V administration of Detamidine 25, 50,

and 75 pg/kg body weight.

Tatat
Dose Time Glucose BUN Creatinine | protein ( RBC Hb ' PCY % WBC
(mioute) | mmol/L mmol/L mmoVL | gm/di X 10° gm/dl X 10°
Detomidine | ¢, (4.95: 0.88 83+2.1 157+3 67 | 6.62 071 6.9+ 1.01 1096+ 0.77 |24+ 1.5 15+£58
25 perkg
t s 5.96+ 035 87£17 [139=337 6145034 | 73+£034 95+ 1.9 2 £ 21 11536 |
t 5 78+ 0.87 111242 |146+122 [617<067 | 7.4£08 8.8+ 1.0l 22 £20 16.3 5.9
t e 7.76£0.74 * 120£67 |132:298 [704x008 | 735¢035 |88:0.77 22.5=07 15+2 7
Recovery | 6.95£]1.64 * 855:15 |144x110 (7416 7.4820.73 | 8.6+ 0B81 21£23 148+ 6.5
‘(Demmidine to [5.44+1.83 97£2.76 |159+9.18 [631£032 | 748-054 |[10.5:076 25+ 1.15 1037+ 1.0
50 po/kg |
t,s 7.29+2.50 * 9.01=0.6 | 1662669 |66£1.09 7162077 {10.1£0.93 23£08 8.7+ 0.49
t 30 T17+1.08 ¢ 90£2.7 | 145:20 57+0.37 733+ 0.90 |9.8+0.59 24410 9.9+ 3.2
t 6o CTN35x14% 104 5.1 | 153£9.17 |63+019 73+ 115 92+0.9 22415 104 £6.5
Recovery | 11.49:08 * 87+23 [60£17.0 | 6.7£0.50 7.6% .23 10.0+0.75 225+ 115 [87+165
Detomidine | t 0 605+ 0.71 81074 139+ 16.2 724 0.45 6.82+ 0.38 B2+ )1 21 £1.15 11.4 £509
75 pg/ke ‘ -
t 15 70l+057* 92+ 230 132£24 6.2+ 0.67 257+ 1.8 8.56+ 196 23+£1.0 11.8+1.37
t30 747+ 083 * 9.14=24 | 160£29 6 17x1 702+077 [866+£1.28 216£20 98 +2 85 |
t 60 "96£]5* 974£3.5 | 160+17 6.0l 034 | 7.4+ 0.66 9.5+ [ 32 24 £ 8.0 11.1 +4.40
Recovery i931 20° 89+ 366 | 155+42 6,112 1.04 | 6.8+ 049 9 06+ 0.51 21 1.0 9.6 +2.38
| |
* Statistically different (P<0.05) by pairwise analysis.
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Fig L: A camel af(er sedation with sedationn witly figravenous detotnidine hydrochloride Nuotice

the drooped head and abductinn of (he limbs,

Fig 2: The sedative eflect of detomidine In a camel. Notice drooping of (he Iower lip. lowey eyvnlid

and external conchea of the car.
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