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ABSTRACT 

Fifteen healthy adult experimerItal donkeys weighted about {150 - 200 kg] were 

lL<>ed in this study. These An!mals were housed irt Surgery Cl(ntc of Mansoura Vet.er!

nary Teachmg Hospital arId were premedicated irttraveMUSly with xylazine Hcl 

(1, J mgj kg). 1r\ uddHfon. eighteen antmals (9 horses and 9 donkeys) G.fIest.hettzedJor 0. 

OOriety of clInical surgical procedures, Flue minutes later, anesthesta was induced and 
maintained with one oj the JoUowfIlg combinations. Xyfazirte Hd (0.5 mgj mU. guaifen· 

esin {50 mgj mQ and kerami.ne Hd (2 mgj ml) In 1 UteroJwarnt dextrose 5 % (group}), 

xylaztne Hct (0,5 mg/ mlJ. guaifenes!n (50 my/ ml) and thiopental sodium (4 fT!{}/ mlJ (n 

1 Uter oj I1)(lrm dext'Jur;e 5% (group II) and xylaztne Hd (0.5 mg/ ml), mldazolam (0.04 

mg/mJ) and ketamine He[ (2 mg/mlJ in I IUer oj dextrose 5% (group Ill}. The anesthettc 
quaUtrJ (lflductoo. degree oj analgesia. muscle relaxation. sedatton and quaUty oj re

covery), cordlopulmonary effects, hel1lllt.ob";gy, btood chemistry and blood gases were 
estimated in aU groups. All compared anesthetic protocols showed smJ)Qth trtductiOn. 

The quality qf sedation, analgesia and muscle rolaxution in XGK and ..KMK groups 

t.vere good fo excellent The quality oj recovery was smooCh and good ro ~!lent ttl 
XGK and XMK grou.ps, while It was modernte I.n XOT group. AU compared anesthEtic 

protocois are suJ1able to I.nduce aru..:l maintain appropriate saJe state oj anesthesia. un' 

der field conditions itt equltiae. 

1 

INTRODUCTION 
Total Intravenous anesthesIa rnvA) has 

been defined as a technique that utilIZes IV

admlnlstered drugs to produce and malntatn 
unconscIousness, analgesia and muscle re

laxation Without eoncurrent use of inhalant 
agents. TIVA has been used for many 
years and still today. it represents the 

most oornmon anesthetiC technIque used for 
surgical procedures In the- field (Robertson. 
1997). 

Not all anesthetic drug.q provide all of the 

desired features of anesthesia, For example. 
barbiturates (e.g. thiopental), are drugs that 
provide general allr.sthesl;i and muscJe re

laxation but do not have analgesic effects, 
On the other hand. ketam1ne has excellent 
analgesic effects hut does not induce mus
cle relaxation and dtsnot a complete anesthet
ic when used alone. For these reasons. keta
rnJne Is always used in combination with 

heavy ~ation and often combined With a 
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benzodtazeplne {e.g. midazolam) to produce a 
greater degree of central depress10n and im
prove muscle relaxation {ThwmOD and Ben
SOil. 1987). 

HubbeU (UH)9) mentioned that. guaifene
sJn 5% solutlon can be combined with xyla~ 
zlne and ketamine to produce solution that is 
called "triple drip". The latter Is (ormulated by 
Uter of 5% gualfeneSln and adding 1000 to 
2000 mg of ketamlne and 500 rug of xylazfne. 
The combination Is admJnlstered to effect up 
to area of lnll /kg body weIght /h 1b1s pro
duces excellent muscle relaxation and suita
ble analgesia. 

The use of vanous oombmations of seda
tive-analgesic (xylaztne), muscle relaxant 
(gualfenesin or rnk1azolam) and dIssociative 
anesthetic (ketamtne) drugs fO'r tO'tal Intrave
nous anesthesia to' induce anesthesia fO'r 
short penod (usually <60 minutes). This gives 
alro wen-preserved cardlO'vascular function. 
adequate muscle relaxation and analgesia 

and good to excellent quality of induction. 
maIntaince and recovery (Matthews at aI .• 
1991 IUld Muir et oJ., 20(0). 

Taylor et al. (2008) sald that, GKX 
combination produces safe and satisfactory 
total IntravenO'Us anesthesia in donkeys for 
use under field condltlO'ns. Donkeys reqUire 
hlgher amounts of ketamtne tn GKX to 
achIeve satisfactory anesthetic levels withO'ut 
producing excessive depression with guai
fenesm_ 

The combination of gualfenesin 5% and 
thIopental 5mg/kg allows Jtght anesthesia 
with sUght palpebral, corneal reflexes and no-

MansQura. Vet. Moo, J, 

tlceable muscle relaxation for up to 1 hour 
(Matthe .... et oJ.. 1991). Re<oveIy reature 
and length are directly proportional to the to
tal dose used, The anesthetic effects of barbit
urate drugs may persist longer in aged. debl1t~ 
tated, dehydrated, or diseased horses. The 
guaifenestn ~ thiopental mbCture Is an accept
able alternative (or TIVA and is re;:sonably In

expenalve (MulI. 1991). 

The purpose of the present study was 

to evaluate the anesthetic quaHty (induc
Uon. degree of analgesia. muscle relaxa
tion. sedation and quality of recovery), car
dIopulmonary effects. hematology. blood 
chemlstry and blood ga... produced by 
(Xylazlne -GuaJfeoesm- Keta.mlne), (X ylozine -

Guaifenesln~ Thiopental) and (X ylazine -
Midazolam- KetamineJ In experimental don~ 
keys and In clJrucal cases {premedicated with 
xylazlne Mel 2%) anesthetJzed for a vartety of 
aurgtcaltntelVeOtlon. 

MATERlAL AND METHODS 
Anesthetic fl!!IImens: 
The subject of this study was 33 animals 

classlfled tnto e.xper!Jneota! part 1t5 donkeys) 
and cUntca! ooe (18 antmals) Including (9 

donkeys and 9 horses) anesthetlzed for a va~ 
rtety of cllnlcal surgical procedures as (.Heml~ 
oraphy, pyth1osis. castration, lacerated flexor 
tendons repair. removal o( hypergranulatlon 
tIssue and removal of alar carUlage). Expert~ 
mental animals were premedicated with xyla~ 
z1ne 2 % in a dose of 1,1 mg/kg given intrave
nously. Anesthesia was induced by raptrl 
administration of each combination tlll the 
animals became recumbent. Infusion rate was 
reduced to 2ml/kg/hr (Matth ......... d v .... • 

dljk, 2004). 
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Group I: Xylazbte -Guaifenesin- .Ki!ta· 

mine (XOl(} : 

Anesthesia was induced and mal.ntatned 

by InfusIon of a freshly prepared mbdure 

of 500 mg xylazlne Hcl (0.5 mg/ ml) (XylaJect 
2% AdWla, Egypt}, 50 gIn guaifenesJn (50 

mgt ml) (Guaifenesln - Life science. USA.) 

and 2 gIn ketamlne Mel {2 mgt lOll (Keiran 
5% ~ Elmc pharmat;eutlcal, Egypt) in 1 liter 

of warm dextrose 5 %. 

GroupU: Xylazine -Gua(fenesin- Thio

pental (KG"; 

AnesthesIa was tnducPd and lOalnt.a.ined 

by infusion of a frc!1hly prepared mixtUre of 
500 rug xylazlne Hel [O.5mg!ml), 50 gm 
gualfenesJn {50mg/ml} and '* gm thIopental 
sodIum (4 mg/ml} mtopental ~ KP,I.C.O 

phannaceutlcal. Egypt) in 1 liter of wann dcx~ 

trose 5%. 

Droup m : Xylazine - Mld(lZOlam - keta.

mlru1lXM1\l: 
Anesthesia was Induced and maintained 

by infusion of a freshly prepared mlxture of 

500 fig xylaztne Hci to.5 mgt ml), 40 mg 

midazolarn (O.04mgjmi) (Medtathettc. Amoun 
pharmaceutical, Egypt) and 2 gm ketamine 

Hel (2 mg/m!) and in 1 lIter of dextrose 
5%. 

AslIessDlent of aneltliula ; 
I~ 'lhe depth qf anesthesia. was a.sBe$Sed 

through: 

1 ~ Presence or absence of n::flex respons
es to stimuli (the palpebraJ. corneal. anal, taU. 

sktn and oropharyngeal reflexes), These re
flexes werc recorded at 5, 15, 30 and every 15 
minutes dUling the period of ane!1thcsia ac~ 

cordiug to (Ez·Eldlen "t at. 1996). 
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2~ 'l7te quaUtu qf analgesia, sedation and 

of muscle relaxation were recorded at 5, 15. 

30 and every 15 mJnutes during the period of 

anesthesia accordIng to (TayloJo et aI •• 2001 

and Tayloz et aI •• 2(08). 

3- The quaUq, 'lflnduc.ion and qU&.Lty of 
recovery were recordeQ according: to {Taylor 
.t aI. 2001}. 

4- Vital pcu'Umeters : 
The rectal temperature. heart rate/minute. 

respiratory rate/minute and caplUaIy reOll 
timet second were measured at 5. 15. 30 and 

every 15 minutes during the period of anes
thesIa, 

5· Blood. parameters : 
Venous blood samples were collected 

from Jugular vetn of aU 'anlmals before an
{'j3ithesia and during anesthesia and after 

recovery. 

The samples were subjected to: 

AJ HemaJ:ologleal ."'"nlnation: 
Counting of red .. blood corpuscles (RBCS), 

white blood eorpus~les (WBCS), hemoglobin 

tHbi and packed cell volume (Pev) a.ct.'Ofdlng 

to (kllle. 2004}. 

B} Senlm anat.,sis: 
(SGO'!) and (501'11 16teffey .t 01.. 1980} 

serum creaUn:1nc ([lfld serum urea nltrogen 
(Watson et at.. 2002). Na. K and glueose 

(Watson et aI .• 2002.) and cortisol in serum 
accordIng to (Luna &; Taylor. 199B}. 

6} Blood gases ana~ 
An arterial blood sample was drawn from 

transverse faclal artery and analyzed tmmedI-
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alely for blood gases (Pao 2. Paco 2) (Muir et 
at .. 2000,. 

9) Time to sternal and time to standing 
~measured. 

U) Statistical analy8Io: 

The data were analyzed by either two or 
one~way ANOVA (Baetage et at .• 2007). For 

all analysts, value of ~ 0.05 was consldered 
slgnJficant 

RESULTS 
Intra.venous admintstratlon of xylazine tn 

experimental donkeys was associated with 

lowering of head, lower Up droop, and reluc
tance to move with mild ataxia. Protrusion of 
the penIs was obseJVed in 2 male donkeys. 
Frequent w1natlon was also observed in 3 
cases within (45-90 mInutes). 

1- Effect. of the wred three btjeetable 
anesthetic protocols on. v:ltal sJgua: 

Rellexe8! Palpebral and corneal reflexes 
were normal during the period of anesthesia 
from {5-901 mtnutes in GI and GIU. Wb11e they 

were normal at 5 minutes, sluliWsh from 15 to. 
45 minutes and absent from 60 to the end of 

anesthetic period tn GlI, Anal, ta11, skin and 
oropharyngeal reflexes were sluggish to ab· 

scent during the period of anesthesJa. Heart 
rate values were shown In table f3}. HR 
showed in1t1al increase followed by gradual 
decrease In all groups. Respiratory rate values 
were shown in table (4). RR decreased to 
reach the lowest values at 60 minutes in all 
groups. capltiary refin Ume values were 
shown in table (5). CRT in all groups showed 
steady Increase: throughout the whole penod 
of anesthesia, Rectal temperature values were 
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shown In tabje (6), RT In all groups showed 
steady reduction throughout the whole penod 
of anestheS1a., 

2- Effects on a.natce8la. Mdation and 
mucle l'e1antlon : 

Quallty of analgesJa was Judged tn be good 

to elQ."C11ent in all donkeys In GI ac.d om whl1e 
analgesia was judged to be poor tn the mst 15 
minutes .. good at 30 minutes and excellent 
from 45 to 90 rotnutes tn Gll. Quality of seda~ 
tIon was jUdged to be good to excellent In all 
donkc;rs tn GI and GllI while sedation was 
Judged to be poor in the frlst 15 minutes. 
good from 30 mtns to 45 mlns and excellent 
from 60 to 90 mins in GIl, Quality of muscle 
relaxation was Judged to be good to excellent 
in all donkeys in Gl and GIll whIle it was 

Judged to be poor In the frtst 15 minutes. 
good from 30 m1ns to 45 mlns and excellent 
from 60 to 90 mins in Gn ( tabie. 7). 

a- Effects 0 .. quality of blduotiOll, time 
to etemal. time to etaa41ut and recovery: 
All anesthetic inductions were smooth and ex
citement free and recetved a classification 
score of good to excellent Donkeys were in

Jected with approximately 95 mi. 135 mI and 
75 m1 of infuslon to accept lateral recumben~ 
OJ In Gt. Gil and Gill. respecUvely. Quality of 
re<:overy was Judged to be good to excellent in 

GI, GlII and poor to moderate in Gn. Mild to 

moderate ataxia was observed after standing 
tn GIlL Time to sternal was longer In on than 
01 and GIll. TIme to standing was longer in 
GIl than GI and GIlI ( tab". 8). 

4- ltffecbf on pao 2 and paco 2 : Pao 2 
values were sIgnificantly decreased after Injee~ 

tlon of anesthesia wWle. Pac02 values were 
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sIgn1flcantly Incn'.ased after InJection of anes
thesIa (table. 9). 

5- Effects on RBCs. WBCs. PCV and lib : 

R8Cs, waCs, Hb and FeV showed slgnlfleant 
decrease during anesthesia then followed by 

sIgnificant increase after recovery With no sta
tistical dIfferences between groups (table, 10J. 

6- Effects OIl serum chemistry : Serum 
GOT and GFT were significantly decreased 

during anesLhesJa followtng injecUon. They 

were sJgnHlcantly increased after recovery. 
Serum BUN was significantly increased dur
Ing anesthesia folloWing injection then signlfi·· 

cantiy decrea..<ted after recovery, Serum ;;:reatl· 
nine was slgntficantiy tncreased during 

anesthesIa following inJecUon and alter recov
ery. Serum glucose. cor1Jsol and Na were sig
nificantly increased during anesthesia follow~ 

lug tnJectlon then graduai decrease after 
recovery. Serum K was significantly increased 
during anesthesIa and after recovery. There 
were nO statistical differences between the 
tested groups (table. Ii}, 

DISCUSSION 
The lntravenous anesthetic drugs are oon

sldered to be the primary means of chemical 
restraInt in veterInary pracUce (RoberbJon. 

1997), TIVA under field conditions Is prefer~ 
able as it produces rellable and safe anesthe
sIa. perfonned without facUlties. achIeved 

calm induction and anesthesla, recovery With
out excitatron and without danger for the 
horse Of helping personnel (Luna et al,. 
1996), 

The present results rev<,.aled that donkeys 

In all groups take large amount of infusIon to 
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be 26% higher than that used f.or the horse to 

accept lateral recumbency. Donkeys require 
the dose of inJeet.able anesthetic drug to be 
30% higher Ulan that used for the horse due 
to donkeys eUminate drugs faster than horses 
(Matth...", and v." DIlII.. 20(4), 

Palpebral and corneal refi('xes lr. tills study 
were active In XGK and XMK groups. This 
may be due to the effect of ketamlnc (HubbeD. 
1(96). These result..:; were agreed with (Young 

et aL, UK)3}. The reflexes wefe active at the 

beginning of anesthesia then become sluggish 
to abscent in XGT group, which were in agree
ment with (Mull'. 1991), Anal. taiJ. skin and 
.oropharyngeal reflexes In this work were $lug~ 

glsh to absent in aU groups. This could be at w 

trlbutcd to addition of an adjunctive ag<'.nt for 
muscle relaxation as ~2-adren.oceptor agoniSt. 
benzodlazeplne {mtdazolam) and aUernaUvely, 

guatfenesin whIch resulted In depressIon of 

these refiexes (Mnk. 1991). 

The groups (XGK, XGT and XMID in this 
study showed significant decrease In heart 
rate. This result was slmUar to that reported 

by (Brouwer et at.. 1980 and Muir 6: Hub

bell. 1995) who rec.orded that xy1az1ne pro~ 

duces marked bradycardia, Respiratory mte 
was decreased tn aU groups of the current 
study. 11115 may be due to respiratory de
pressant effed of xylazine (D&rt. 1998). Simi
lar results were observed by (Browuer. 19815; 

Muir et at., 20(0). Cap~ refill time was 

increased ln all groups of· thl; present work. 
11IIs could be attrlbuted to the effect of guai
fenesin (Brouwer, 1(85) and midawlam 
(Gang1e et aI •• 20tH) which induce a slgnlfl~ 
cant decrease In systolic, diastolic and mean 
artcr1al blood pressure. Rectal temperature 
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was decreased during anesthesia In all groups 
of the present study. ThIs result was In agree
ment \ll1th (LtI.tUl and Taylor. 20(1) who at~ 
tributed this decrease to the decrease In 
metabollc rate and the depresSion of the hy~ 
pothaJamlC thennoreguIatory center by _2 

adrenoceptor agonist. 

The PaCo .2 values remained within aecept~ 
able range during anesthesia tn all groups, 
while Pa02 values were decreased. SimUar re
sults were observed by (Yamashita et a)., 

20(7). The latter recorded that the reductlon 
of pao 2 during MKM-TIVA attrtbuted to the 
combtnatton of intrapulmonary vaseular 
shunting and venWatlon perfus10n mismatch
lng. 

The quality of analgesta in XGK and XMK 
groups was good to excellent. ThIs may be 

due to the analgesic effect of xylazlne (Greene 
and ThurmOD. 1988) as well as ketamtne 
(Muiz. 1991). WhIle quallty of analgesIa In 

XGT group was poor at the begtnn1ng of ane$~ 
thesia and good to excellent from (t30- too) 

trJjnutes. Matthewa et al. (l992J added that 
thiopental Is known to have poor analgesic ef
fects in donkeys thus it needs to be combIned 
\ll1th xylazine to improve analgesla. 

The quality of muscle relaxation was good 
to excellent in XGK and XM:K groups whUe in 

XGT group. It was poor at the beginning of 
anesthesJa then become good to excellent. 
ThIs may be due to muscle relaxant effect of 
xylaz1ne (England and Clarke, 1998). gual~ 
fcncsln (Henchel ct al.. 1992) and mldazo
larn (Reves et aI .• 1985). The quality of seda
tion in XGK and XMK groups was good to 
cxcel1ent. whHe in KGT group, It was poor at 
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the beginning of anesthesia then become good 
to excellent. ThIS couJd be attributed to the 
sedative effect of xy1azJne (GreOl)e and. Thl'Ll'" 
moD. 1988) and mldazolam ( Joff1:ey. 1998). 

The quallty of recovery 1n XGK and XMK 
groups WM ranged from good to excellent. 
Thls could be attributed to the rapid and ex
ten.<dve redistribution of ketam1ne from een
tral to peripheral coropl\rtments ('Wiight. 
1982). The quality of recovery In XGT group 
was poor to moderate. ThIopental was found 
to have cumulative effect that ls why the re
covery period was long (Taylor. 1999 ad 
lIaJl .t III •• 2001). 

Ataxla has been recorded In anImals ane&

theUzed with XMK group. S1miLar results were 
found by (OangIe .t III .. 2001 ""d Y ........ h1-
ta et sl.t 2007) who reported that ataxia was 
caused by a angering muscle relaxant effect of 
midazolam after short periods of anesthesia. 
Recovery time in donkeys in all groups was 
shorter than horses. Th1s could be attrlbuted 
to the rapid elimination of drugs 1n donk.eys 
than horses (Matthews and Van Dt,Ik. 2(04). 

It was longer In XGT group than XGK and 
XMK groups, ThIs may be due to the cumula
tlve effect of thlopental (Taylor. 1999). 

RBCS. wacS. lib and PCV were de
creased 1n aU groups of the current study. 
This result was coincIded with the result 0b

tained by (Steffey et 01 .. 1980 .... d Robert· 
son., 1987) who stated that. this decrea&e 
could be attributed to the pooling of circulat
ing bl(.)()d cells In the spieen. Also. It may be 
due to the shlftlng of the fluId from extra vas" 
cular compartment to intravascular compart~ 
ment during the perlod of anesthesia or seda-
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Uon to maIntain normal cardiac out. 

Gar and GPrwere increased in aU groups. 
This observations were eoinclded with (ltot. 
chev ct aI .• 1988) who mentloned thal. hors
es anesthetized with dlarepam and ketarnlne 
produced stgnlficant elevation of GOT and 
OPr. However, it is dimcult to describe this 
to possible liver damage. because all the re
ported values were within accepted limit. BUN 

and creatinine were SignIficantly elevated 1n 

all groups of Ute present work. Similar result 
was recorded by (Watson et aI.. 20(2) who 
mentioned that, this rise might be attributed 
to the temporary InhIbitory effect of diazepam. 
ketamtne and lsoflurane tn horses on the re~ 

nal blood fiow wh1ch in tum mlght caused 
rise in plasma. 

Clueose was elevated In all gronps of the 
currenl work. This may be due to hypergtyce~ 
mIa results from inhibition of insuUn secrc
tiOn from pancreatic ~ cells which medIated 
by xylaztne (Dart. 1998). Cortisol 1n all 

groups was within nonnal Umlts In experi
mental cases bul slgnlflcantly elevated!n clin
ical eases. These results were agreed WiUl 
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(TaylCU" et at. 1998) who mentioned that the 
increase In experlmental study after detomJ· 
dine. ketamlne and guaJfenesin In ponles may 
be due to the apprehension of anlmals from a 
strange environment but In elinical study the 
increase seen: IlIlIl:iooJateiy after the start of 
surgery relaled to the surgtcal stimulation. 
The elevation of Na and K pe,cent In all 

groups was identlcal with the results of (\V.t

eon et at. 2002). The latter said that the de
crease in renal plasma flow and glomerular 
llitratlon rate is associated with Increased 
plasma S()dlum concentration. Also, signiO· 
eant elevation of K was due to _2 adrenocep
tor - mediated which increase release of K 
fmm cells (England aDd Clarke. 1996). 

Ail compared anesthetic protocols are suIt
able to induce and maintain appropriate safe 
state of anesUlesla under Held conditions In 

equJdae. Although the longest reeovcry time 
and poor qualIty of recovery were observed 
only In XCT and MOT groops. Ketamine anes
thetie combinations (XGK. XMK and MRM} 
were excellent for debUltatlng: animals as they 
induce mild cardiopulmonary depression, 
good to excellent and smooth recovery. 
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Table (1): Scoring system for the quality of anaigesia, sedation and degree of muscle 
relaxation. 

~~~---, .-~~---~--I~ I OBIISilicIlUO" scorQu~~ty of all_I~~~ Quality of sed_tlon ! Degrw of mUlde relautloa. 

E:s:«lle1l1 No response Colm. relaxed, no restraml No trunk or limb twitcWng or 
required, minimal response movement. no resistance to 

(4 degrus) , to enyironmental stimuli. flexion of limbs. 

Minimal response 
(nY''''Bm''' f<>< ~gl 

reluctant to move 

No reslraint required. 
infrequent response w 

eovlronmentulstimuli, easily 
waked without problem. 

Slight trunk or limb IIlUKle 
twitching, minimal resistance 

to flexion of limbs. 

~·~,~.~ .. -·-~--\--~·-~~·~-~~~ma;~~~·;u~-r-S~8-~ ~~-'I~-n::c~:~ 
I re;tctivc to noise and sudden twitching. rcsistan<:e to 

Poor , .... , -_,_[,.;z:: ... ..:::::.; I 
(ldegree) I and neck for e.g,) 

movement of the head sedation, nervousness, teS.i$tMC. e to flexion oflimbs. 

--~-- . ----_._'---

Table 2: Illustrated by scoring system for quality of indoction and quali1;y of recovery from 
anesthesia. 

~ 
-~--~~-,.---.-----~-~----- ----~~-

Qa"ilkaUon store Quality ofindudion Quality o{ recovery 
--~.~-~--j 

Excellent smooth. timely lransition to lateral horse stand smoothly on first attempt 
, recumbency, good muscte with very little ataxia 

Good 

Poor 

I 
L.. 

(4 degrees) ! relaxation 

smooth. timely transition to iateral horse ,tlnds fairly smoothty wilh J~2 

recumbency minQr fascial or limb attempts and obvious ataxia 
(3 degrees) movement 

sUght delay in tran9ition to lateral 
i recumbency With mcreBse in muscular 

(2 degrees) t rigidity Of limb l1l!)~ernent 

i increllSed muscular activity before and 

horse stands fairly with;1 Of more 
attempts, ataxia, and lome difficulty, 

I 
during tmnsilion from standing to leternl 

(I degree) recumbency __ . _._.------L_~_~ ___ . __ __' 
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Table (3): Showed the effects of the tested anesthesia up to 90 minutes after injection on heart rate 
per minute (Mean + SD). 

r~ro"p Tn T5 T 15 TJU T., T60 i T7S no 

l' (XGK) 36.80± 5, 1 37.QO±(j,6 35.80±6.54 3S.60H.l 34.80±55 32.4O±S.02 34.40:!:4.1 34.6GB.O 

i H(~GT) 46,40±B.8 48.4O±S.1 43.20:1:62 42.60:l:{).1 40.20±8.8 4{} .80::1:9.3 44.40:1:9.3 46.40:U2.7 

I 
~l( (XMK) 39.20±7.5 40.80:1.:1t7 4L20±9.7 38.80±7,9 , 37.6O±S.S 37.20:1.:7.0 37,20:1.:7.1 I 37.60±7.41 

Table (4) : Showed the effects of the tested anesthesia up to 90 minutes after injection on respiratory 
rate per minute) Mean ± SD). 

i 
roup L TO T5 TIS i no T 45 T6(} T75 T90 

.•. 

(XGK) lS.00±4.6 l8.0at 8.7 16.401: IU i 14.8{}Jo7,29 14,60±7.7 17,80±7.53 18,20±2.8 JS.OO±3.7 
- . 

I (XGn 22.4atSJI III.00±4.6 '4.W±4.B {4.30±4,8 16.00±5.02 ! 17.2{};1;5.9 18.801:7.6 19.4t)±4.6 

II (XMK) i 18,1i0±5.8 18,(j0±4.6 18,00;t,4,S 14.8{u:4,89j 15.8I}±SJ)2 16.00±5.93 17."""'.61 18.80±8.11j 
-_. • 

. 1 
L 

Table (5): Showed the effects of the tested anesthesia up to 90 minutes after injection on capillary 
refill time per minute (Mean ± SD). 

I GroQP I TO T5 T 15 
i 

TJil T45 I TM T1S T90 

~(XGK) ! 2,280+0.43 
, 

2,420±O.39 2.640:1.:{US 2.740±O.23 2.800±0,49 ! 2.940±0,4 3.040±{l.38 3.160+ 03 

0-(XGl) i 2.240±O.4~j 2A2O±(J,27 2.5~O.27 
, 

2.58O:LO,27 2.g8(H:O.22 i 3.080±0.O8 3.24(»<),46 3,280±O,43 

lilt (XMK) I 2.36O±Q.231 2.161J±O.29!2.,41J±O-=- . 2.840±O,62 3.06l}±O.47! 3..20O±Q,16 3,460±O.37 3.S6O±OAJ 

Mansoura. Vet, Bed. J. Vol. XD'~ No.1. 2011) 
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Tabl. (6): Showed the effects of the tested anesthesia up 10 90 minutes after injection on r..,tal 
temperature per minute (Mean ± SD). 

,-----~~~-· .. T-·-· 
; Group , TO, T S T 15 no T45 T6e T75 ne 

I [(XGK) 37.>&<0,25 )7.0<lW,4J , 3ti.84±{),J5 36.86±{),27 36.84<0,26 ,6,71l±Q's1 '6.64±0.66 .l<I.68±0.37 
~. --,.--
i 

II (XGT) 37.">1.1 :n,24:W.78 37.04±<l.54 36,32±O.67 36.32M163 36.84:WAS 36.64J:Q.32 36.6f:W,43 
f---f----+- .... ' . --. 
In (XMK) 37"±O.60S i J7,'&i<l.61 37.3!i±{).5' I J7.24±{),56 37.06>0.51 i J6,9ll±t).48 lU2<0.58! 36._.67 

i 

TabJe (7): Showed the effects of the tested anesthesia up to 90 minutes after Injection on analgesia, 
.ed.tion and muscle relaxation (Mean±SD). 

. .. . 
Pllraroeltrs Group TS T 15 no T45 T60 T75 no 

.. ,,-
I(XGK) 2,6O±Q,89 2.1rt Q.S? 2.80±l),89 3.0W.44 l,Q ±0.44 3.0",54 l,O ±Q,.54 

Analgesia II (XGT) 1.00> 0.0 """' •. 89 2.00>1.0 3.0 ±LOO :to ±1,00 3.0 ±LOO 3.0i1.00 

tII(XMK) 2.60± 0,& 2,'" 0.89 2.'0> •. 0 3,O± 0,0 3,0± 0.0 3.0± O.Q 3.Q± Q.Q , 
-.-...... -.- ._. --

(XGK) 3.40*1.3 l.4OXU 3.6:W.89 3,8±Q.89 4,OX 0.4 4.0± 0,6 4,0*<).7 

Sedation Il (XGT) 1,4::1;3,4 1.6:1d .30 3.2:WA4 3.6±0.44 4."'.44 4,O±L3 4.0>"6 

IlI(XMK) 3.4± L3 3.4iL3- 4,0 ± 0,2 4,0 • 0.3 4.0 ± 0.7 4.0 ± 0.4 4.Q i O.S 
.. -

Musde (XGK) 2.800:.1::1.6 l .... 1.3 3 .... I.3 3,ll±O.44 4."'." 4JH:(}.54 4,"".54 

relllllltion U (XGT) 1.2< U 1.80>1.5 3.()O±O,44 3.4 .. .44 4.ll±t),44 4.0>1.3 4,(}±t.J 

L IlI(XMK) 
3.4 ~:~~~_.~.~_ 4.0> 0.0 4.0 '" 0.2 4.0i 0,.5 4.0± 0.3 4.0' Q:J . 

Mansoura. Vet. Med. J. VDI. m. No. I. 2010 
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Table (8) : Showed the effects of the tested anesthesia on ioductioll, recovery scores, time to 
sternal and time to standing (Mean±SD). 

GH.lUpa I (ndudioll' Recovery Time to .lemal Time to Jlandinc 

1 (XGK) ·M±OJ.i __ 3.2 ± 0.43 22.0 ± 8.9 66,80 ± 9.3 
.--~--~-~-~-~ '~-' - -~--~--~--

II (XGT) 4.0::1:: OJ) 1.8'* 0.73 .,. 12.. 9!I.O:!:. 11.8 

IU(XMK) 4.0 ± 0.0 3.40 ± 0.65 25.0± llU 65.1):1:, to.5 

Table (9); Showed the effects of the tested anesthesia on blood gases (pao:Z and pa(02) (l'.{ean ± SD). 

11 

i 
. 

~~;",~:! 

! 

" i-- Group B.o,,' 
D" .. ••• .. "· .. ··l . , 

I (XGK) JU.0:!:35.04 94.64± 34.12 

II (XGl) 108.8 ± 30,68 9'];i- W.26 
i II1(XKM) 15UtH: 173 1(12.5:+. 33.3 , 

" 

1 (XGK) 9JJ6:1:Jt96 «.l4 ± 1(},82 

1I (XGT) 1~L06 ± 1.'2 47.18± 1M2 

III (XK."") [ 4.I!'il±J2.17 44.16:i 3.46] 

Table (10): Showed the effects of the tested anesthesia on hematology (RHea, WBCS, Hb and 
____ p~C_Y):..:.(M .. n ± SD). 

I .- . 
Group! I Oal&l I I)vrloc·aesthesia Ann recovery . 
1 {XGK) , ~.92UO.43J ,,4,7 ± 0.38 

! 
HH, 0.98 

n [XGT) 6.7B ± 0.41 HI'" 0.'11 .5.97 ± 0.616 

IJI(XMK) 7.10 '" 1.09 6.46 '" LlO2 6.74 :I: 1,4,1 

r (XGK) 8.04±1~ 6."" 12 U.:f;4.7 

11 (XGT) lJ.~ ±8.4 11. 2±6.3 12.7+ 6JW , 

I 

r--"~"''''''~-+--
, RllCS I 

wocS , 
II1(XMK)_ i. 9,,~±2.0~ 8.4+ U 8.9'" U8 

r (XGK) 12.62* 1. 7 11.24 + 1.l8 11.96+ 1.60 

Db II (XGT) 15.99 ± H4 11,39±: fJ.12 12 . .54 * .., 
UI(J<MK) !4.33 ± 2.6 12.97* 2.1 . 13.49 + 2.13 

I (X,GK) 29JS(hI:- 1.9 2'O±2'n' 28.40:1: 1.6 

!I (XGT) 
, 

32.60 +.13 26.80± 1.6 28JlQ ± UJ9 , 

IU(XMK) i 33.80 '" 5.26 31.60± .5.2 . JL6Q ± 6,3 I 
, 

Pcy 

L,~~ __ ---,--, 

Mansour<4 Vet. Med. J. Vol. D. No.1. 2010 
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Table {Uj: Showed the effects of the tested anesthesia after injection on blood cUaital 
demistry serum (GOT, GPT, BUN. Creatinine, Glucose,. Cortisol. Na and K) 
(Mean±SD) 

:~ I r:Ta~;;;'er 1 Groop 
vv t J {XGK) 16!.l± 12'18 

(fUll) ! II (XGT) 18<J.I,* 9.718 

'_.:--__ +_"11':-,:1 (X",M",K)'--t'_."16".'.'± 14." 
OPT ! {XOK) t 55.83 ± 6.4~ 

(lUll) U (XOT) 54. i'H 3.91 

.... I 

[II (XMK) 59.13,* 3.4S 

BUN 1 (XGJ() 32,00 ± 6.'13 

11 OWn 4MO ± 8J181 

UI(XMK) 

Durln,IIIIU:rillitsllll 

1filA+ IS.7 
168.9 10.1,5 

153.4 ± 10.7 

49, Il ± 1'.7 

44.18 ± U1 

46.11 ±9.7 

31.00:1:6.]64 

47.40:1: 9.6'9 

Creluinioe i,l6O :I: 0.240 . Ll80:I: 0.151 

174.:5::I:9.H8 

18 ..... '" 12.72 

163.4:1:9.7 

6:UO± 17.2 

64.6::1:-81.5.5 
6UO:l; \ttl 

14.60::1:6.30 
42.oo± 5,10 

Gluoose 

(m""'l) 

I (XGK) 

II~GT) 

34.00±3.~_.~19:00+:5.1 I' 

HJ40± Q.2J02 1.12 ± 0.249 ~llOO:l: 0.22 

~ 
"',;;(XM-:=K'?)'--_+-_"Oc::,90± 0.1f I 1.07::1: 0.12 _. 2.1::1: o~_ 
IOCOK) 12S0± IS')8 142.0 + Jill 86.00 :I: 33.2 

(mgtdl) U(XOT) 98.4i) ± 15.85 166.3 ± 48.S7 147JJ± 37" 

_c ___ +-_.::Ill=(XMK·=:cI)_-I_.::7lI;;;.2:.: • .::',-,,"'~"'::'S ___ ~~~ __ ± n.17 137.(H, 7.' 
f--C~ .. Cl"_' - .... -- ....... ~ 

un""" I (XOK) 3.0 :I: 0.9' 3.22::1: Q!}1 3.20 ± 0.90 

(mgldll ll~~ ~'I~ ~±'I _±I.I' 
UI (XMK) 2.99 ± OAS l.5 ± 0.4~ 3.oo:i: O~!!---

I (XGK) 167.8 ± 2L1 186.2 '* 20.5 lno + 1S.7 

(·<>eqILl 11 (XGT) Ul.6 ± IS.!) 159.0 ± 22.2 

1-_. ___ -t __ ,tI::..[ (",XMl(_) _+-,-"::'::'.,±,-I,,[;;. '_+--'_%._2 __ :'~E:~ 
J (XGK) 2.266:1: 0.48 2.732:1: 0.]6 

163.6 * 8849 

"n.o± III __ 

:U:I; 0.43 K 

("""liL ) II (XOT) 1026 ± 0.329 2,2' ± {I.129 2.58 '* 0.405 

__ ._ ... ~_.::II"I (~) I 2.4 * 0." 
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