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SUMMARY

Twenty eight mature donkeys subjected to elec-
tive surgery were randomly assigned to four
groups of 7 donkeys. Aftc;r premedication with 80
ug/kg of romifidine and £0.4 mg/kg of diazepam
administered intravenously anesthesia was in-
duced either with 5 mg/kg IV thiopental sodium
(group I), 2.2 mg/kg IV ketamine (group II), 3
mg/kg IV propofol (group III) or 5g/50kg IV
chloral hydrate (group IV). Anesthesia was main-
tained with continuous intravenous infusion using
a mixture of 1 g thiopental/25 g guaifenesin/30
mg romifidine in 500 ml 5% dextrose (group 1),
500 mg ketamine/25 g guaifenesin/30 mg romifi-
dine in 500 ml 5% dextrose (group ID), 400 mg
Propofol/25 g guaifenesin/30 mg romifidine in
300 ml 59 dextrose (group III) or 25g chloral hy-

drate, 25 g guaifenesin/30 mg romifidine in
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S00ml 5% dextrose (group IV). The anaesthetic
and cardiorespiratory responses to the four inject-
able anaesthetic combinations are reported . The
results indicated that the four anaesthetic combi-
nations could be used as a safe method of total in-
travenous anesthesia for short and prolonged sur-

gical procedures under field conditions in

donkeys.

INTRODUCTION

Total intravenous anesthesia has become a popu-
lar technique in human medicine (Ohta et al,
2001), dogs and cats (Ko et al, 1994) and tradi-
tionally has been used to provide short- and long-

term recumbency and general anesthesia in hors-

es (Taylor et al, 1998; Mama et al, 1998 and Muir
et al, 2000).
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’ :a] advantages
Such anesthesia has some Po“’““‘ll

" P~ 1S A ‘Cl“s
over inhalation anesthesia. Intravenot ag

.1 asnression and
generally cause less myocardial depress!

g : ave the
appear to act at specific receplors and h

potential to give a precise effect, in contrast with
volatile agents which affect most body systems.
On the basis of cardiorespiratory, endocrine and
cconomic data total intravenous anesthesia has
been advocated as a potentially superior alterna-
tive to inhalation anesthesia in horses (Sear,
1991; Taylor et al, 1998; Muir et al, 2000; Ohta

et al, 2001 and Santos et al, 2003).

“ Numerous advances in equine anesthesia have
aiven the practitioner and clinician a large selec-
tion of safe anaesthetic agents for field anesthe-
sia. The clinical experience and investigations

" have produced various total intravenous anesthet-
ic combinations that fit particular situations and
patients. Combinations of sedative-analgesic o.2-
agonists (xylazine-detomidine-romifidine), mus-
cle relaxant (guaifénesin-diazepam) with a disso-
ciative anesthetic agent (ketamine) or ultra-short
acting barbiturates (thiopental sodium) or propof-
ol or chloral hydrate have been described for total
intravenous anesthesia in hotses (Geiser, 1983;
Nolan and Hall, 1985; Taylor and Luna, 1995:
Young et al, 1993; Mama, 2000; Bettschart-
Wolfensberger et al, 1996/2001; Shehta, 1998;
Hubbell et al, 2000; Muir et al, 2002; Bettschart-

wolfensberger et al 2003; Frias et al, 2003 and
Oku et al, 2003).
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he present study is to evalugg “
and analgesic effects and to Moty

1d respiratory changes of for
the ar

anaesthe

venous anesthesia in donkeys.

MATERIAL AND METHODS

This study was carried out on 28 mature cliniCan)
healthy donkeys with average age of 10 years 354
average body weight of 100 kg. Food (but not y,.
ter) was withheld for the 12 hours prior to eac
anaesthetic exposure. A 14-gauge catheter wag
placed in the jugular vein for IV administration of

all drugs and for blood samples collection.

Anaesthetic Protocol:

In all anaesthetic combinations, donkeys wer
premedicated with 80 pg/kg of romifidine (SEDI-
VET® Boehringer Ingelheim, Germany) given in-
travenously over a period of approximately two
minutes. Ten minutes later 0.4 mg/kg of diazepam
(NEURIL® Memphis Co for pharm. & chemical
Ind., Egypt)- was administered intravenously.

Donkeys were randomly assigned to four groups

each of 7 donkeys and received one of the used
four anesthetic combinations

In group | anesthesia was induced with 5 mg/t
v

thiopental  sodium  (THIOPENTAL®
E.LP, )
LCo., Egypt). Donkeys were then position®”

in later .
al i‘ecumbency and anesthesia was mai®

tained by infysi
by infusion freshly prepared mixtur® of

Vet.M i
ed.J, .GIZa.Vol.SQ,No. 1(2004)
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romiﬁdi"e’ | g thiopental sodium and 25 g
.1 (GU AIFENESIN® Elgomhoria Co.,

1 5% dextrose.

thesi was induced in group 10 with 2.2 mg/
¢

M aine (KETOLAR® Parke-Davis, USA)
0 . .

maintained with an infusion of 30 mg

500 mg ketamine and 25 g guaifene-
in 500 ml 5% dextrose.

[n group [II anesthesia was induced with 3 mg/kg
(opof0l (DIPRIVAN® Zeneca limited, Maccles-

field cheshire United Kingdom) IV and was

ained with an infusion of 30 mg romifidine,

maint
propofol and 25 g guaifenesin in 500 ml

400 mg
50p dextrose.
Anesthesia was induced m group IV with 5 g /50

g chloral hydrate (CHLORAL HYDRATE®)

[Vand maintained with an infusion of 30 mg ro-

mifidine, 25 g chloral hydrate and 25 g guaifene-

sinin 500 ml 5% dextrose.

The selection of the anesthetic drug combinations
on the published reports

and dosages was based

Fig. (1a&b): Donkey under total intravenous 2

Electrodes sites for rout

v N
et Med.J,,Giza,Vol.52,No.1(2004)

nesthesi

ine ECG monitoring an

(Muir et al, 2000). The anacsthetic combinations
used for maintenance of anesthesia was given
through a standard fluid administration set con-
nected to a 14-gauge catheter preplaced in the
jugular vein. All combinations were infused dose
to effect. Donkeys were intubated and the endo-
tracheal tube was conncct’:‘gi to Physiogard moni-
tor (Physiogard TM910, Bruker Medizintechnik
GMBH, Germany) to measure respiratory rate

and end-tidal carbon dioxide concentration. Don-

keys were allowed to breath spontaneously

throughout anesthesia.

Cardiovascular (ECG and heart rate) and respira-

tory monitors (respiratory rate, End-tidal CcOo2

conecntration and Pulse oximetry) and tempera-

ture were recorded by an anaesthetic monitoring

system (Physiogard ’_l'M910). The Electrocardio-
gram (ECG) leads were connected using a base

apex technique; the left leg lead is placed on the

horse's caudal sternum and the right arm lead is

placed over the horse's thoracic inlet and the left

arm lead is placed somewhere on both sides of

the horse's neck (Stanway, 2001) (Fig. 1&2).

n set, Physiogard monitor, the

a. Note the infusio
dSPO2 & e1lCO2 modulcs.

’» 71

\

CamScanner


https://v3.camscanner.com/user/download

Central nervous system function was indirectly

Fig.(2): Physiogard monitor display showing
piratory rate, etC02, S

PO2 and temperature.

monitored by reflex activity by observation and

testing the superficial and deep reflexes to deter-
mine the depth of anesthesia. The used reflex re-
sponses included palpebral, corneal, swallowing
and laryngeal reflexes, lacrimation, eyeball posi-
tion (nystagmus) and muscle relaxation. These

reflexes were recorded every five minutes

throughout anesthesia.

CCG, heart rate, res-

Quality of sedation, quality of induction, degree
of muscle relaxation, quality of analgesia and re.
covery from anesthesia were scored and the
mean values were recorded (Table 1&2) (Mama

et al, 1995/1996/1998 and Taylor et al, 2001).

Table (1):Scoring system for the quality of sedation, degree of muscle relaxalion?'and quality of analgesia

4

e )
Classification : ; i
< core Quality of sedation Degree of muscle relaxation ! Quality of analgesia
Excellent Ca}m, rglz?xed, no rest;aint re- | No trunk or limb twitching or | No response to surgical
(4 degree) | quired minimally responsive toen- | movement, no resistance to | stimulation
vironmental stimuli, reluctant to | flexion of limbs
move
3(j°°d 'lf\!o \rl;.straint required, relaxed, in- | Slight trunk or limb muscle | Brief contraction of abdomi-
(3 degree) requent responses to environmen- | twitching, minimal resistance | nal or limb muscles, tempo-
tal stimuli, easily walked without | to flexion of limbs ichi sms
peablenis rary twtiching or spasm
Moderate Minimal ‘restraint required, inter- | S ]
’ s tr H { i
(2 egree) ested in environmental stimuli, re- twict):l%inuunk'or limb muscle | Movement of a forlin®
. | active to noise and sudden move- | of limbsg, resiance o flexion]fufid limb
ments l
Poor Muscle rio; ‘ —
(1degree) | Unsatisfactory, minimal or no siS‘::;:l:e :lgld"}.' and strong re- | Repeated ~movement i3
signs of sedation, nervousness or o flexion of limbs forelimb or hind limb W‘}u;;—
apprehension requiring additional ing additional drug 2™
sedative administration, tration
72
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able (2): Scoring system for the quality of induction, and quality of recovery from anesthesia

Classiﬁculion r Quality of induction ) )

g Quality of analgesia

; Smooth, timely transition to |

‘ ~cellent .- , L o lateral  re- tat o - :

| g degree) cumbency, good muscular relaxation 3::1::'. L;?()f(lllhll(:d cfforts efforts (1 to 2) to sternal
| and standing posture

i |

I oth, transition to lateral :

3 Good Smo_ . : to faterz recumben- i : : p

i 4 degree) cy,minor facial or limb movements 9111:]'cslt,ailc;ﬁ::l:’)()l:?:rmrdlmlwd elfin ifosaie Hes
| and s stures

light delay in iti .
Moderat® Slig Y transition to lateral | Multiple (>2) quiet attempts to sternal and standonng

sumbency with increased
3 cgree) recum ascd (compared slutes. mi gl o .
(3ce with good) muscular rigidity orplimb postures, mild to moderate ataxia when standing.
improvement
| I il il b | couriomat i e il aneg 7
2 degree ng to lateral | tures with or wi :hof ini
( recumbency without minor injury
/——'

Very poor Yigorqus struggling, Paddling limb mo- | Multiple attempts to sternal or standing posture result-
(1 degree) tions, increased coordinated muscular ac- | ing in major or life-threatening injury

tivity
| The induction time (i.e time from initial anaes- Venous blood samples were collected from all
' thetic drug administration until lateral recumben-  donkeys before induction, 15 and 45 min. after

cy ) anaesthetic time (i.e. time from anaesthetic  the beginning of anaesthetic infusion and after

induction to the end of anaesthetic drug combina-  recovery for hematological investigations (hemo-

' tion), surgery time (i.e. time from initial skin inci- globin, red blood cell counts, total leucocytic

sion to placement of the Jast suture), and recovery  counts, and proportion of segmented neutrophils,

lymphocytes, basophils, eosinophils, monocytes

lime (i.e time from the end of anaesthetic drug

- aministration to standing) were recorded (Muir ~ and immature neutrophils) (Coles, 1986). Serum

et al,, 2000). was collected for total protein (Weichselbaum,

.i

1946) and glucose (Trinder, 1969) analysis.

geon ' . )

' Surgical conditions were scored by the sur
The data were analyzed by one-way ANOVA “is-

| OMascale of | (very poor: moves in response to
iincision, little relaxation) to 5 (excellent: no ing SPSS (Statistical Product & Service Solu-
Movement, good relaxation) based on relaxation  tions) (Kuehl, 1994). A least significant differ-

ence comparison test  was used to detect

2
" access 1o the site in each case (Taylor et al, |
¢ differences from baseline values with-

001y, - significan

73
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e . -“l.
: " 4 crenificant ditle
in combinations and to detect signift |
. yination
ences at specific  times AMONE coml
e mean 4 standard
groups. Data were pu‘svnml as mean {

. . Af § was con
error: For all analysis, & value of p<0.00 ¥

sidered significant.

RESULTS

Intravenous administration of romifidine was fol-

lowed by obvious signs of sedation, which devel-
oped within one to two minutes. In gcncral the
donkey lowered its head, and exhibited ptosis and
lower lip droop. Donkeys showed marked reluc-
tance to move, hanging its head, adopt a wide-
base stance with mild ataxia (Fig. 3). Protrusion
of the penis was observed in all male donkeys.
Quality of sedation induced by romifidine was
judged to be fair to good in all donkeys and was

not significantly different among groups.

Fig.(3): Signs of romifidine scdation(

74

Fhe mean induction tme in group 4wy signig
1] ¢ if.
ly longe! (than the other tested three anesthgy;
GRITEN ‘ - lig
Lbinations. Mean quality ot induction Wag |
‘\ . \ ()l

gl different among the groups

sipnilic antly ditl { ¢ groups, A G

inductions were smooth and CXCileyg
‘l]l

od a classification score of £ood |
0

esthetic
ree and reeety

excellent. Minimal restraint by two assistang wa
. S Wag

upl‘“t‘d during the induction. When the "“chy\

reached sternal recumbency it was gently rolleq
into lateral recumbency. Rigidity and slight my.
cle tremor pcrsislcd for a variable period, The
time to relaxation after administration of anesthey.
ic combinations ranged from 60 to 80 seconds. |y
was difficult to open the mouth of 10 donkeys
owing to the persistence of jaw tone immediately
after anesthesia was induced, but once the jaws
were open, it was usually casy to intubate the
donkeys. Intubation was casily accomplished on
the second or third attempt in all donkeys (Fig. 4).

Swallowing reflex was observed in 8 donkeys.

Fig.(4): E y
8-(4): Endotrache anesthest®

al intubation and signs of

Vet.
Med.J, ‘Giza.Vol,52 No. 1 (2004)
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AncsthSi"‘ was maintained for an average of ope
our N all combinations. It was characterizeq by
prisk Palpebral reflexes, variable degrees of nys-
e frequently accompanied by strong cor.
il eflex, reduced tearing, occasional swallow-

. ear movement.
ing and

Al combinations were infused dose to effect.
The median infusion rate was 1 ml/kg/hr with a
ange of 0.8 to 1.2 ml/kg/hr in group I; 1.1 ml/
kg/hr with a range of 0.8 to 1.4 ml/kg/hr in group
I 1.5 ml/kg/hr with a range of 1.2 to 1.8 ml/kg/
hr in combination group III and 0.5 ml/kg/hr
ith a range of 0.4 to 0.6 ml/kg/hr in group IV.

The four anesthetic drug combinations were
evaluated through different surgical interferences
on 16 donkeys; 4 donkeys in each group (castra-
tion, small intestinal resection and anastomosis,
wound repair, herniorraphy, skin tumor resection
“and laparotomy). Surgical conditions were ade-
quate in all donkeys. Purposeful responses to sur-
gical stimulation took place in 5 donkeys. Quali-
ty of analgesia was judged to be moderate in all
donkeys and was not significantly different
among the tested combination groups. Muscle re-
lxation in the majority of donkeys Was judged to

% good, but significant differences among

8roups were not detected.

v
®Med.J.,Giza.Vol.52,No. 1(2004)

The fecovery period required for the donkeys to
return to Standing position in combination groups
1,2 "‘.“d 3 were significantly shorter than that in
CO"Tb'“ali"“ group 4, Quality of recovery was
subjectively judged to be good to excellent for
combination group 1, 2 and 3 and to be poor to
moderate in combination group 4 (Table 4). The
number of attempts to stand in group 1, 2 and 3
was almost lower than that in group 4. Donkeys
stood up without spending long time in sternal
recumbency. Some donkeys stood at the first at-
tempt, with no observed ataxia. Several attempts
to stand were observed in 5 donkeys. Donkeys
did not become excited and there were no risk of
self-inflicted injury. Signs of residual sedation
(head droop, lower lip droop, dragging toes)

were apparent in many cases.

The mean value of the induction, anesthetic and
the recovery period and the mean scoring value
of sedation, induction, analgesia, degree of mus-
cle relaxation and recovery quality in the four an-

esthetic combinations were summarized in table

3

Preanaesthetic values for heart rate, respiratory
rates and temperature were within normal limits

in all groups. HR did not change significantly

throughout anesthesia in group 2 and 3 and tend-

ed to significantly decrease at 5 min. in group 1

75
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anesthetic combinations

s reeety
paracteristics of snesthesia it .l._mh) /—ﬂ——ﬁ
Table (3): Charactet? ) = Group 111 Group IV
_—--_.-‘" " Group ! Grovi e — —
Characternistics . " y " a3 P
. ]
. - 161022 o .
Sedation quality seore i, - 404 TP
e 22402 20403 | T — =
e o - 18 1,57+ 0.20 4142004
. A0, 4.5740. 1410
Induction quality seore 4294018 ’_____;;_‘ Ty
e el 433
) 5464127 3318 LIS
Anaesthetic ime (min.) 56.5+ 6.7 I
— 5144034 | 214203
i ity s¢ 257102 22910206
Analgesia Quality score I
/
" )40 | 3431030
343+030 314 %( :
Muscle relaxation score 386+ 0.14
_‘___.—-——/——-——'f
93+5.06 26318 102 11.6*
Recovery time (min) 308142 29.3
_’_______————____--———“-——-——
.26 4291029 2.8610.34
Recovery quality score 4.43£0.20 414202

and at 20 min. in group 4 (Table 4). HR was sig-

nificantly lower in group 3 and 4 compared with

values in group 1 and 2 (Table 5).

Regarding ECG the statistical analysis revealed a
significant decrease in R-R interval at 30 min. in
group 1. P-R interval was significantly increased
at 50 and 55 min., R-R interval was significantly
decreased at 50 min., Q-T interval was signifi-
cantly increased at 5 and up to 60 min. and T
‘wave was significantly increased at 25 and up to
60 min. after induction of anesthesia in group 2.
In group 3, R- R interval was significantly
decreased at 10 min. In group 4, it was signifi-
cantly increased at 25, 30, 40 and 45 min. and
the Q-T interval was significantly increased at 45

min. after induction of anesthesia (Table 4)

76

Comparing ECG among the evaluated anestheyj;
combinations, the results revealed that P-R apg
R-R intervals were significantly higher in group
3 and Q-T interval and T wave were significantly
higher in group 4 compared with values for the
other evaluated combinations (Table 5). At
fibrillation was noticed in donkeys anaesthetized
with thiopental combination whereas; ventricular
premature depolarization and tachycardia wer
noticed in one donkey at 30 min. after beginning
of infusion. Atrial fibrillation and ventricular p&-
mature depolarization were recorded at 20 min

after chloral hydrate infusion (Figs. 5-8)-

Respiratory rate was significantly decreased
o 3 . )

15 and 50 min. in group 1.; at 5 min 10 growp*
). R

and at 5 and 60 min. in group 4 (Table 4

Vi
et.Med.J.,Giza.Vol.52,No. 1(2004) .
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" significantly lower in group 3 compared
W

i he other three groups. Intermittent apnea
2 min.) was observed in some donkeys of

Jroup 2 and 3 during the infusion (Table 5),

ETC02 was maintained at between 18 and 30
mHg in group 13 25 and 38 mmHg in group 2;
o1 and 30 mmHg in group 3 and 26 and 41
qmig in group 4 during the anesthetic period
(Table 4). In group 1 the ETCO2 was significant-
ly lower than that in the other groups (Table 5).

pa02 was significantly decreased in group 1 at

15, 30, 35 and 60 min. and in group 4 at 20, 25,

: Tty

O e e T S A g

Qrs

e b e A W A b s e A

3.5’ 40, 55 and 60 min. after induction of anesthe-
S1a. In the other group it did not show significant
changes (Table 4). 1t was significantly greater in
donkcys of group | and 4 than in donkeys in the

other groups (Table 5).

Regarding rectal temperature it was significantly
decreased at 15 and up to 60 min. in group | and
at 40, 45, 50 and 55 min. in group 4 and insignif-
icant decrease was shown in group 2 and 3 (Ta-

ble 4). It was significantly lower in donkeys of

group 1, 3 and 4 than in donkeys of group 2 (Ta-
ble 5).

Fig.(5): ECG from a normal donkey illustrating P wave, QRS complex and T wave morphology

o
:

Fig. (6): ECG showing atrial fibrillation with fi

Fig.(7): ECG demonstrating ventricular pre-
mature depolarization

Vet Med.y1.,G1za. Vol.52,No. 1(2004)

brillatory P waves between normal QRS complexes.

Fig. (8): ECG illustrating ventricular tachycardia
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Table (4): Cardiorespiratory effects of four anaesthetic combinations used for total intravenous anesthesla in donkeys
r f Exzmined | Easeline | Time during maintenance of anesthesia - - )
ﬁ Croupe ! vemas-es | walues | Emin | i0min | 18 min | 20min T 26min_| 30min | 28 min 40 rmin | 45min | Ecmin | S3min i 80 min | 85 min | 7Cmn | ..Gn..!: 1 80 min |
[ T_FR Cemme =2 | 275 | 49 | 475 455 51.3 56.2 50.3 50.2 50.8 49 &1 49.4 48.7 533 | £83 53 |
i © P wzve Y 002 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 002 002
m SR rzanval 205 0.05 005 0.04 0.06 2.05 D.04 0.05 0.05 0.04 0.05 0.05 0.04 0.05 0.04 0.05 0.04
! QRS dursbon .02 002 002 002 0.02 0.02 0.0 u.02 0.02 0.02 0.02 0.02 + 2 0.02 0.02 0.02 0.02
! AR irtecvel 028 0.3 0.31 0.30 0.31 0.25 0.21* 0.22 0.22 0.24 0.31 0.24 0°8 0.30 0.25 0.24 0.28
{ Groop! T CT wearval 008 | 008 008 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08- | 0.08 0.08 0.08
i T Twan 903 | 004 003 0.03 0.03 0.03 0.04 0.03 0.03 0.04 0.03 0.03 0.03 0.04 0.03 0.03 0.03
{ {_=2R Creetvmin) 208 | 18 17 14.2° 20 20 175 18.5 18 235 15* 22.5 23 22.3 27 16 18
{ ETCO2 pmembg) NA | 88 30 5° 24° 275 27" 29° 19° 27 24.3° 18° 19.5° 21.2° 23" 23.5* 23* 24*
o2 ! S83 | 898 | 908 85.7 80.5 82.7 88.8° 81.5° 87.3 88.1 885 89.3 84.8° 89.2 87 84° 87
\ T Tem o | 37 i 347 | 344 338 | 236 | 331 | 334° 32.4" 325 | 331" | 33.2° 32.7* 32.8° 32.6* 32.7° 323" 33.5*
, 2 memrw | 543 0 | 53 | 52 45 52 42.5 49 45 445 50.8 54.6 73.5
= wave oc2 602 | 002 | 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
TE e 34 004 | 004 1 004 0.04 0.04 0.04 0.04 0.4 0.04 0.06" 0.06* 0.04
RS summor 3c2 1 o002 | 002 | 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
T ES eearem . 027, 024 | 024 | 028 0.28 0.24 0.28 0.28 0.25 0.24 0.17" 0.28 0.24
Group It =Te>m | 506 | ocs | o0& | 008 | ocs | 008 ] 008" G 008 0.06 0.08 | 008 .08 0.08"
T van I o3 | 003 | 003 | 002 0.02 0.04° 0.03 004" | 004 | 004" | 004" 0.04* 0.04°
7 i | = T 25 | 265 | 18 17 185 19 20 18 22 22 20 20
07 I, NA | 285 | 255 | 385 375 365 322 34.1 26.2 28.9 30.3 36.2 34.4
202 %) EX | 48 | 38 | 88 88 89.6 85.6 $8.3 84.8 96.3 08.68 96.3 85.5
X \ 572 | 388 | 383 38.1 38.4 38.2 38.1 36 38 35.6 35 35
TE Ty | 473 | 48 | 423 | 403 43 433 40 48 47 48 45 47 43
1 5 wrn I 8oz | oc2 | 002 | 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
| Pewsevm | 004 | OO4 0.05 004 005 0.04 0.06 0.08 0.08 0.08 0.08 0.08 0.08
T CPoouwwmen | 02 | 002 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0..02 0.02 0.02
/ - [ efeterm | 028 028 0.24° 0.28 031 0.29 0.33 0.26 0.30 0.28 0.32 0.30 0.28
T Tmera | 032 002 003 0.08 008 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
\ [ Tean | 0.04 003 0.04 004 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
| RR toremimir) | 1128 | 48 12 188 165 17 18 18 17 14 18 18 18
| ECo2tmemig | NA 215 285 215 285 28 275 26.8 282 20.1 26.4 275 27.3
i TR), | B2 =X 925 o7 518 87 90.6 95 95 84 80 82 92
T ez T | BB 257 351 348 4.4 338 33.8 34.1 34.1 34.2 343 34.1 341
._ T8 i, | 28 =8 a3 0 37 40 38 45.7 382 45.8 432 55 51.5 46 553 43 47.3
= an 002 002 0.02 002 002 0.02 0.02 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
* [ Powews | OOA 004 004 004 004 0.04 004 0.04 0.04 0.04 0.04 0.04 0.04 0.04 5.04 | 004 0.04
GRS sawon 002 002 002 002 002 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
—— "R wearval 0Z% 020 0.28 024 030 | 032" | 032" 026 038" | 032 0.28 0.23 0.21 0.35 0.18 0.28 0.23
7 rterral C 0 008 0.08 0.08 009 0.10 0.08 0.11 0.08 0.13° 0.00 0.10 0.11 0.10 0.10 0.07 0.08
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Table (5): Comparison of the Cardiorespiry,

—

Variables

/Fearl rate (beat/min)

/IIR interval (seconds)

—"""”"_QfRS duration (seconds)

— " R-R interval (scconds)

/'ET interval (seconds)

/“"fT

————

a—

———

wave (seconds)

Respiratory rate (breath/min)
Carbon dioxide tension (ETCO2 mmHg) |
/_'

— Ppwave (seconds) ]

Group |

._‘50'(' t12
'_5\‘\
_“p.()z 10
00440
0.024 ¢
02510
0.08 + ¢
003+
196+ 038
249+ |*

Pulse oximetry (PaO2 %)

88.9 + |*

Temperature

ory effecyg among

s a—)
334+ 0.2%

[

the Cvaluaye

| four anesthetic

combinations.

S — ————
Group 11 PN e
: - ‘_l‘“h - Group 111 Group IV
2.0 D — YT
--..‘;(\L_l" M9 09 154 ) 5
- “.()2 AU UUEYE N wun;;c;"—
pyrett ICTTTY TR TRy
£ 210 0.02 40 —“(’)7)’)“'-(; il
0.25 + ¢ 008 | 028 s WYYV
. Tn\‘ D28 ¢ 0007 | 02714001
020002 | 00830005 [ 009 L0000
174233 | omio Trimrme
- 2 00320 {00t
38427 145422+ 193¢13
0/ [ m——
4.4 + | | 29%22 331413
36.3+02 943+ 13 879+ |*
36.3+02 347103+ 343+0.2¢

Hematological findings included a significant de-
crease in total leucocytic counts and proportion
of monocytes. Insignificant changes in the hemat-
ological parameters were observed in donkeys in
group 2 and a significant decrease in the propor-
ton of immature neutrophils was noticed in
group 3. A significant decrease in total leucocytic
count, proportion of immature neutrophils and a
significant increase in proportion of monocytes
was noticed in group 4. Serum glucose level
was significantly increased in group 1 and 4 and

insignificantly increased in group 2 and 3 (Table
6).

Comparison  of the hematological parameters
mong the evaluated total intravenous anesthetic
“mbinations the statistical analysis revealed that

hemoglobin values were significantly lower In

v
- Medy. Giza,vol.52,No. 1(2004)

group 1 and 3. Total leucocytic counts were sig-
nificantly higher in group 1, 2 and 4. The propor-
tion of segmented neutrophils was significantly
higher in group 3. The proportion of lymphocytes
was significantly higher in group 1 and 2. The
proportion of eosinophils was significantly high-
er in group 3 and 4. The proporti‘on of immature
neutrophils was significantly higher in group 2
and 3 and the total protein was significantly high-

erin group 1 (Table 7).

Regarding the cost of anesthetic drug combina-
tions used for induction and maintenance of anes-
thesia for each 100 kg body weight in the exam-
ined donkeys, it was 21.8, 52, 38 and 15.6

Egyptian pound for the four groups respectively
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the four anesthetic combinations.

? o atolo vical va
Table (6): Mean values (+ SE) for various hematolog

e
et

riables measured in donkeys receive

Sy ""‘ 'T_'”J (;I'UUP l[ Gr()llp l” Grm
[ _ p Sample time Group e "—-‘:--j 19 | 17—
Hematological variables {’__ Y TRENEN BN ESE 117509
™ Bascline 120 i R A O EER A 7E T35~
lobin (gm?%) “TSmin mILE ]| 34412 | 122812 1 - 12557
Hemoglobin (gm% “Smin___|. l: ’(I)’ I, 1 (Ttwl_‘ 3 NA |T.I’{T'\
After recovery ’ TENIDUS S — ~4.
3l i ._I.If k.‘..-— =7 | 206t04 5614 1&2._,_.»."43?7.2.\.
: I L Baseline __ I{ (,('. (;‘t | B EET IO '_-_i' ‘(i - (')L ?:T‘W'“
ell counts (X1004m) [~ " T5min._ 1 T s5it006 ) 36203 1 3410
Red blood cell counts ( o ” win.__ | } %i : (: 1 . 5§ __‘,'.().H‘-'- =@ NA ATE05™
" Alter recovery Sl [ 2
At M S S T YL | 3 12.1 J_'}_:"" . ___ﬁ__&_i—.g_._-_s - 14.3 }-An-t)
_Busclite L AR2E TS5 | 88£22 | B8 L g
Total leucocytic counts (X I03/ul) ISmin. | 88714 _ T EDS B4F14 98T T
‘ T45min. [ 134 E15 ‘"’!!"T 7 NA RV AR
“After recovery | 1061 1. 8.8+ 2. JE2
PRpy s e —
T | Baseline | 21445 | 220+3 | 39317 | 292#39
Segmented neutrophils (%) 1‘5\min 192+ 6 3534 15.8 48+9 22+ 103
gmented neutrophils (% T 738437 | 283%183 | 30%4.1 395+45
After recovery NA NA NA 27+23
Bascline 68.2+4.9 66.5+9.5 45.6 %52 544 + 4L
Lymphocytes (%) 15 min. 70.1 £ 8.6 J1+13 42+6 69+ 135
45 min. 67.2+064 85.5%5.5 56.6+29 5847 )
After recovery 88.0+ 12 NA NA NA
Baseline 0 05+ 0.5 0 0
Basophils (%) 15 min. 2402 0 0 0
45 min. 0 1.3+1.3 0 0
After recovery 0 NA NA 0
. . Baseline 28112 1.5+1.5 63+31 3+1.5
Eosinophils (%) 15 min. 2841 2215 3.3+£26 35215
45 min, 1.5+0.9 0 23108 25+15
Alter recovery 417 NA NA Tx1
Bascline 35413 1.5%1.5 +
Monocytes (%) 5 min. REAN ET lf3“+l i53 2(:--_*(:)({);3
4> min., 0.4+ 0.2 VEXR| 63038 0
After recovery 0 NA NA =5
Baseline 4.1+97
Immature neutrophil (%) 15 min 3 23455 716+038 13.8+2.7
: 5+3.5 6.5+ 35
CF TR . -5:_ : 3.3+ 0.6% 3.5+ 2.3*
After recovery 60+6 -—---—I\T“..]_S__ 93+13 6.6+20 |
A NA NA
Baseline 33.5+16.9 |
Glucose (mg/dl) IS min., 1973537 7% 1;04 £16 | 81420 76+9.6
S min_ A IO T et | 104200 [ T8 41857 ]
After recovery ‘——T\ﬁ{‘“‘\%%]_s.ﬁ 103+37 102.6 +10.5
. l_———m NA NA
. ascline 58+ [ ——— [
T ; 0103
otal protein (g/dl) ;5 min, w 5:4(.)(-)’5 2.2%0.1 52404
min, "“‘57?0‘-:‘?\3‘”‘“‘% [ 0.2
J+£03 [To—=2_1 31072 5202 |
N“"“N‘_
After recovery NA -5\4Ni_2§___ 55+0.7 55 iQ.]__.,‘
A NA NA
M‘\-
NA: not analyzed "“"\*-—-«..._..__.“_____*
.‘-I/
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Table (7): Comparison of the
four anesthetic combin

hematmogic

al Ty
al parameters among the

ations, evaluated
Hematological variables Group |
| A Group 1 .
HCI'ﬂOglObin (gl]]%) 1 m\il (ll(lllp I (}ruup v
Red blood cell counts (Xl()(‘/;u) 6.4+ ]T‘~Jt 0.4 11.5+05¢* 119402
Total Jeucocytic counts (X103/lu) 11,2 £ 0.9% I'(m 05 45405 18402
e 1
Segmented neutrophils (%) 214413 2)‘8 L 86¢1.3 11.6+09*
Lymphocytes (%) 73.3 + 4.9% - :‘-5 +38 3.0 L51 2941+ 36
Basophils (%) 06006 ;);i;:' 48.0 £ 4.3 604t 43
. e oo . ¥ 0
- Eosinophils (%) 27105 1164 0.6 YYD 0
v . . O 12 4L
Moncytres (%) 1.6+0.8 1.54£02 |
Immature neutrophil (%) 2.1+09 e 2'* ; ;f 0.1 08405
— ‘ A 1.7*% 08105
—7 TGIUICOSG —— 13864311 | 1226£9.6 | 85.1£99 | 041167
otal protein (g/d) 5.7+ * \ ; . '
L_ 7%0.03 52%0.1 5.0%0.08 53+0.1
pISCUSSION

Total anesthesia is applied to get the maximum
privileges of its components and to minimize
their negative effects. However, it is still limited-
ly used in equine. In the present study, Romifi-
dine premedication was successfully achieved at
a dose rate of 80 g/ kg aé it did not interact with
the used anesthetics. The drug was previously
used in combination with ketamine and thiopental

in horses by Gomez- Villamandos et al (1994/

1995); Keller and Genzow (1994) and Kerr et al

(1996). In the meantime, the addition of diazepam

improved muscle relaxation, sedation and result-

ed together with romifidine in smooth induction

and recovery (Marntell and Nyman, 1996). More-

over, it reduced anxiety and corrected sOmMe clint-

: i d
cal adverse effects as respiratory depression an

Vet Med.J,Giza.Vol.52.No. 1(200%)

low heart rate (England et al, 1992 and Diamond
et al, 1993).

The first used combination romifidine/thiopental/
guaifenesin induced smooth induction of deep an-
esthesia, good muscle relaxation, moderate anal-
gesia and smooth good recovery. In horses, other
investigators concluded that the better quality of
the induced anesthesia was due to the synergistic
effect of the used drugs (Muir et al, 1979; Sheha-
ta, 1998 and Bennett et al, 1998). In the mean-
time, combining these drugs together decreased
the solely used doses of each of them thus de-
creasing their adverse clinical effects known to
accompany barbiturates anesthesia as hypoten-
sion and apnea or respiratory depression. Howev-
er, such effects were not completely overcome
throughout the obtained anesthesia as both respir-
nd heart rates were reduced for minutes af-

atory a
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. . o : SCO2 e
ter induction. Monitoring PaO2 and ¢

< endratory changes
flected the insignificance of respiratory il

A AWM Cd (k“
that took place. Morcover, EC G reveal

o1 fibeillati entricu-
creased R-R interval, atrial fibrillation, vent

. s 0 ;u“‘_l(is
lar premature depolarization and tachycardia

< harbiturates and
widely accepted that the use of barbiturates

. e SIT:) ‘v .'lc
chloral hydrate could predispose (0 such cardic

arrhythmiafs (Azab, 1991; Reef and Meguirk,
2000 and Menzies-Gow, 2001). Hypothermia
was observed throughout the anaesthetic period
which was attributed to the depressant effect of
the used drugs on the thermoregulatory center
(Karam and Youssef, 1991 and Tomasic, 1999).
This combination resulted in leukocytosis and hy-
perglycemia. It is worthy to mention that the du-
ration of the induced anesthesia made it possible
to carry on different operations under its effect.
The second used combination (ketamine/
guaifenesin/romifidine) induced smooth induc-
tion, moderate analgesia, good.muscle relaxation
and smooth good quality recovery in donkeys.
However, animals showed brisk palpebral reflex,
variable degree of nystagmus and occasion swal-
lowing during this anesthesia. Some or all of
these criteria were also noted in horses and zebras
(Klein, 1995; Mama, 2000 and Stanway, 2001),
In spite the smooth good quality recovery, it was
very difficult to make animals to get up before

they were ready so some donkeys may need a

82

" v il to stand (Matthey,
Wphoost™ on the S el al

1004/1097). As the elimination half-life j, & '
: .

keys I8 short, this might be the cause of COmpp,
3 W s

tively shorter induced anesthesia thus j coulq
. e

npplicuhlc minor surgical operations, C”'"Pi\ring
clinical changes and BCG findings wiy, thoge
proviously recorded by other authors iy horses
ies showed that they were within accepty,

and pon
ble limits (Rezakhani and Yazdanmehr, 1977,
Luna et al, 1992 and Taylor et al, 1998), Moni.
toring Pa02 and etCO2 reflected the impairmcm
of pulmonary function that took place also i,
horses anesthetized by the same combination
(Greene et al, 1986 and Marntell and Nymap,
1996). The combination has the advantage of in.
ducing good muscle relaxation that is missed if
ketamine is used alone, thus it could be attributed
to the addition of guaifenesin.

The third used combination (propofol/
guaifenesin/romifidine) induced smooth good
quality induction and recovery, moderate analge-
sia and good muscle relaxation. However, the use
of propofol alone induced variable induction
scores ranging from excellent to poor (Nolan et
al, 1996 and Ohta et al, 2001). This combination
did not result in significant change in heart rat%
however, propofol alone showed variable, 405¢
dependent and time related effect on heart fit®

Mama et al (1995; 1996) recorded tachycardia in

Vct.Mcd.J..Glza.Vol.52.No. 1(2004)
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g after propofol infusion. M
ofseS lonitoring Pa0?,

02 and ECG revealed that such combinati
10n

el
ascmatmg as its pulmo

see™ ed | ; nary and cardiac

effe

od-

s Were within normal during anesthetic perj

fourth combination  (chloral  hydrate/

paife ne5111/r01n1fd1ne) induced moderate smooth

The

ind ,ction, moderate analgesia, good muscle re-

jaxation and fair long recovery. Animals showed
brisk palpebral reflex and variable degrees of

pystagmus. Chloral hydrate is known to have
poor analgesic effects thus it needs to be com-

bined with oi2-agonists to improve analgesia
(Muir and Hubbell, 1991 and Ez-Eldien, 1996).
Adding guaifenesin to Chloral hydrate cause in-
duction to be smooth and muscle relaxation to be
satisfactory in donkeys (Roberts, 1968 and She-
hata, 1998). In the mean time, chloral hydrate

was found to cross slowly the brain barrier that is

why the recovery period was long (Wright, 1958

and Dahiya et al, 1985). Regarding cardiopulmo-

nary effects of the combination, there was a clear

depression in both heart and respiratory rates.

Moreover, ECG revcaled decreased R-R interval,

n, ventric-

bbell

increased Q-T interval, atrial fibrillatio

Ular premature depolarization. Muir and Hu

(1991) got the opinion that chloral hydrate was of

Such clinical effect as it has 2 depressing action

on medullary centers. In the meantime, Lumb and

v
.Med.J. Giza, Vol.52,No.1(2004)

Jones (1
97
3) Suggested that the release of adrena-

line af
alter ¢
hloral hydrate injection was the cause

Of Cnr(l'. .
‘(lc TP
fibrillation and aterioventricular block

during
rCC()V\ X
ery. This combination resulted in

leuc :
openia ¢
penta and hyperglycemia which was also re-

corded Weat
by Shehata (1998) in donkeys and horses.

Compuring the used four combinations in don-
keys, it could be concluded that group IV showed
the longest induction period whereas the induc-
tion quality was similar in the four groups. The
used four combinations resulted in similar seda-
tion, analgesia and muscle relaxation quality. The
longest recovery time and the poor recovery
quality were met with the combination used in
group IV. Regarding the cardiac and pulmonary
effects group I & 11 showed the least changes in
both heart beats and ECG, meanwhile, group II
& 1II resulted in minimum pulmonary effects.
Concerning the blood parameters group II & III
showed insignificant changes; meanwhile group 1
& 11 showed hyperglycemia. Thiopental and
chloral hydrate anaesthetic combinations were

significantly cheaper then ketamine and propofol

anaesthetic combinations. In the meantime, keta-

hetic combinations were

mine and propofol anaest

excellent for debilitated animals whereas chloral
hydrate should not be used in animals with liver

ilitated animals. These results indi-

damage of debili
ravenous infusion of thio-

cate that continuous int

83
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aamine / guai-
pental / guaifenesin / romifidine, ketamine 8

- aifenesin / 1o-
fenesin / romifidine, propofol / guaifene

. / puaifenesin / 10-
mifidine and chloral hydiate / guaifene

R . Smabhann 5 s used as
mifidine anaesthetic combinations can be
) ; - anesthesia for
a safe method of total intravenous anesthe
X weedures under
short and prolonged surgical puxuluu.\ \

field conditions in donkeys.
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