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Abstract

The present investigation aimed to evaluate and compare sedative,
analgesic, hematological and biochemical effects of ifv injection of three
different doses of romifidine and butrophanol combination. Twelve clinically
healthy horses were used and classified into 3 groups. Each group (n=4
horses). Onset, duration, signs and degree of sedation were determined
depending on the behavioral changes. Onset and duration of analgesia were
determined according to response to standard painful stimulus by pin pricking
of skin and muscle. The degree of ataxia was recorded. Pulse and respiratory
rates and rectal temperature were determined 5 minutes before injection and
at 15, 30, 60, 90 and 120 minutes following injection. Blood samples were
collected from jugular vein for estimation of RBCs, WBCs, differential
leukocytic counts, Hemoglobin % and PCV %. Serum was used for
determination of AST, ALT, Triglycerides, Glucose, Creatinine, Total protein,
Albumin, Globulin, Albumin/Globulin ratio, Cholesterol, Urea and blood urea
nitrogen. Rapid onset and longest duration of both sedation and analgesia
appeared in the 3 group. The depth of sedation induced by combination of
(romifidine, 80 ug/ Kg bwt and bufrophanol, 40 ug/Kg bwt) was greater than
that induced by in 1% group (romifidine 40 ug/Kg bwt and butrophanol 20
ug/Kg bwt ) or in group2™ (romifidine 60 ug/Kg bwt and butrophanol 30 ug/Kg
bwt). No significant differences were observed in the onset of analgesia
among the three groups. Little ataxia appeared in 1% group. Mild to moderate
ataxia were observed in 2" and 3™ groups. Pulse and respiratory rates
showed significant decrease. Changes in rectal temperature were not
significant. RBCs, WBCs counts, PCV% and Hb% showed significant
decreases. Both ALT and AST activities were decreased significantly. A
significant increase in total protein, albumin and globulin values were
observed and then gradually decreased till nearly reached to its baseline at
120 minutes post injection. A significant increase of glucose values were
observed in all group of combinations. Cholesterol and triglycerides values
showed significant increases. A significant to non significant changes in both
creatinine and urea values were observed, on the other hand blood urea
nitrogen showed significant increase.

Key words: Sedative, Analgesic, Haemato-biochemical effects, I/V injection,
Romifidine Butrophano! Combination, Horse.

Introduction

Alpha-2adrenoceptor agonists are used to produce sedation, analgesia
and muscle relaxation in horses. Romifidine (2-bramo-6-fluro-2-imidazolidene-
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benzaminemonohydrochloride) is a potent and selective alpha-2adrenoceptor
agonist that produces pharmacological effects typical for this group of drugs
and characterized by sedation, muscle rexation, reluctance to move, reduced
responsiveness to environmental stimuli, bradycardia, decreased cardiac
output and reduced respiratory rate (England, Clarke and Goossens, 1992,
Hamm, Turchi and Jochle, 1995, Yamashita et al., 2000 and Freeman and
Bowen, 2002). Alpha-2 agonists have gained wide acceptance as sedative
analgesics in horse. Due to insufficient stability of sedation in current equine
practice, alpha-2adrenoceptor agonists are often used in combination with
morphine or other opioids to improve sedation and analgesia (Short, 1992 and
Schatzman et al., 2001). Butrophanol is a synthetic, centrally acting narcotic
analgesic indicated for the relief of pain associated with' colic and minor
surgery in horse and exhibits partial agonist and antagonist activity at the U
opiod receptor( Forney etal, 2007) and agonist activity at the K-opiod
receptor( Caulkett et al.,2003). Combination of romifidine with butrophanol
have application in clinical practice due to decreases the time of onset of
sedation, reduce the response to imposed stimuli and increase the duration of
action when compared with romifidine alone (Clarke, etal,. 1991 and England
and Watts, 1997). The addition of butorphanol didn't influence the
cardiovascular system more than romifidine alone, but may some increase in
respiratory depression (Clarke et al. 1991). The combination was used to
sedate horses for a variety of surgical, therapeutic and diagnostic procedures
(Browning and collins, 1994).The combination of romifidine and butrophanol is
a safe and effective neurcleptanalgesic and the horses were insensible to
aural or tactile stimulation. Alpha-2 agonists produce analgesia by stimulation
of alpha-2 adrenoceptors in the substantia gelatinosa of the dorsal homn of
spinal cord, thereby, inhibiting the release of neurotransmitter norepinephrine
and substance P (LeBlanc and Caron, 1990). Sedation with alpha-2 agonists
resuited from decreased activity of ascending neural projections to cerebral
cortex and limbic system (Benson, 1999). Analgesia with alpha-2 agonists
appeared to be a result of both cerebral and spinal effect. Possibly in part
mediated by serotonin and the descending endogenous analgesic system
(Benson, 1999). Administration of alpha-2 agonists and opiod agonist
combination caused decrease in hematological parameters including; RBCs,
WBCs counts, PCV% and Hb% and increased glucose, cholesterol, blood
urea nitrogen, creatinine and ALT while decreased total protein and albumin.
The changes in haematological and haematobiochemical parameters were
transient and caused no marked systemic effects (Wasak, 1983 and Benson
et al., 1984). The present study aimed to evaluate and compare sedative,
analgesic, hematological and biochemical effects of intravenous injection of
three different doses of romifidine and butorphanol combination in horses.

Materials and Method

The present study was performed on twelve adult clinically healthy horses
of both sexes, aging 4 to 7 years and weighing 350 to 400 Kg. Physical
examination was carried out 24 hours before sedation. Food, but not water,
was withheld for 12 hours before. The area over the jugular vein was clipped
and surgically prepared for aseptic placement of each trial needles. Horses
were classified into three main groups each of 4 horses in each group injected
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intravenously with three different doses of romifidine® and butorphanol*
mixed in the same syringe. The dose of the two used drugs in the combination
were 40 ug/Kg bwt romifidine and 20 ug/Kg bwt butrophanol , 60 ug/Kg bwt
romifidine and 30 ug/Kg bwt butrophanol and 80 ug/Kg bwt romifidine and 40
ug/Kg bwt butrophanol for the 1%, 2" and 3 group respectively. The onset,
duration, signs and degree of sedation were estimated depending on the
behavioral changes. Grades of sedation were scored as follow:

0= no sedation (normal frequency and velocity of movement, ear and neck
carriage, eye alertness, lip separation).

1= mild sedation (slightly decreased frequency and velocity of movement,
lower ear and neck carriage, reduced eye alertness, appearance of lip
separation, slightly relaxed postural tone and wide stance).

2= moderate sedation (moderate decreased frequency and velocity of
movement, obvious ear tip separation , appearance of crossed leg, buckled
knee and / or fetlocks, more relaxed postural tone).

3= deep sedation (markedly decreased frequency and velocity of movement,
increased occurrence and severity of crossed leg, dropping (ptosis) of the
head, more lower lip and/or eye- lid, buckled knee and/or fetlocks,
pronounced loss postural tone, protrusion of the penis and frequent urination).
The onset and duration of analgesia were determined according to response
to a standard painful stimulus by pin pricking of skin and muscle. Degree of
ataxia was recorded by walking the horse for a certain distance. Pulse and
respiratory rates and rectal temperature were determined and recorded 5
minutes before ifv administration (baseline) and at 15, 30, 60, 80 and 120
minutes post administration.

Blood analysis

Blood samples were collected from jugular vein at 5 minutes before ifv
injection and at 15, 30, 60, 90 and 120 minutes post injection with and without
anticoagulant for estimation of RBCs and WBCs (Maxine and Benjamine,
1985), hemoglobin (Hbg%) (Zijlstra, 1961), heamatocrite (PCV %) (Maxine
and Benjamine, 1985) and differential leukocytic count (DLC %) (Dacia and
Lewis, 1975). Serum biochemical analysis were included AST and ALT
activities (Reitman and Frankel, 1957), Creatinine (Faulkner and King, 1976),
total protein (Doumas, 1975), Albumin Doumas et al., 1971, Glucose and
Triglycerides Tinder, 1969, Cholesterol (Katterman etal., 1984), Urea and
blood urea nitrogen (Davidson and Henary, 1969).

Statistical analysis )

The determined results were analyzed using analysis of variance procedure of
the statistical analysis system computer package (SAS, 1987).

*Sedivet, Boehringer ingelheim Vet medica, Inc., Saint Jseph, Mo, USA, 2-bromo-6-floro-2-
midazolinnhylidene-Benzamine monokydrochloride.

“Torbugesic, Fort Dodge laboratories, Inc., Fort Dodge, Lowa, 50501, I-N-cyclobutyl methyl-
3, 14- dihydroxy morphinan.

Result

Sedative and analgesic effects:-

Data presented in table (1) showed significant differences in the mean values
of onset and duration of sedation among the three groups of romifidine and
butrophanol combinations. The rapid onset of sedation (2.25+0.14 minute)
and the longest duration (95.75+2.17 minute) appeared with the 3" group of
romifidine, 80 ug/Kg bwt and butrophanol, 40 ug/Kg bwt. The onset and
duration of sedation were (3.75+0.10 and 58.25+1.65 minutes) and (2.8320.12
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and 79.00x1.68 minutes) in both 1% and 2" groups of combination
respectively (Fig., 1). There were no significant differences in the mean values
of onset of analgesia among the three groups with significantly difference in
the duration period. The 3™ group showed rapid onset (3.85+0.22 minute) and
longest duration period of analgesia (88.00£1.08 minute).The lowest
analgesic period (50.50+2.10 minute) appeared in the 1% group. Degree of
sedation was dose dependant and increased by increasing the dose. The
response to audiovisual stimuli decreased post administration of the
combinations. Deep and better sedation was observed in the 3™ group of
romifidine and butrophanol combination and characterized by markedly
decreased in the frequency and velocity of movement, increased occurrence
and severity of crossed leg, dropping of the head, more lower lip and /or eye
lid, buckled knee and/or fetlocks, pronounced loss of postural tone, protrusion
of the penis with frequent urination. The depth of sedation induced by
combination of romifidine, 80 ug/ Kg bwt and butrophanol, 40 ug/Kg bwt
(score 3) was greater than that induced by either romifidine 40 ug/Kg bwt and
butrophanol 20 ug/Kg bwt (score1) or romifidine 60 ug/Kg bwt and
butrophanol 30 ug/Kg bwt (score2). Degrees of ataxia were recorded as; no to
little ataxia was observed in 1% group of combination in which horses were
able to walk and handler able to pick up leg easily. Mild to moderate ataxia
were found among the 2™ and 3 group of combination where horses showed
a minimal swaying, crossed leg and unstable. The periods of analgesia were
shorter than the periods of sedation (table 1& Fig., 1).

Clinical effects:-

Pulse rate decreased significantly for along time extended from 15 to 120
minutes after i/v administration in the three groups of romifidine and
butrophanol combinations except after 90 and 120 minutes in the 15‘dgroup the
pulse rate increased. The lowest rate was recorded in the 3"group of
romifidine- butrophanol combination from (40.00+0.41 beats/ minute) to
(26.25+0.48 beats/ minute) post 15 minutes from i/v administration of
romifidine and butrophanol combinations (table, 2). Changes in temperature
were not statistically significantly different and nearly returned to the baseline
value in all groups of combinations. However, respiratory rates showed a
significant decrease from baseline value in all groups of romifidine and
butrophanol combinations (table, 2). Frequent urination observed all over

periods of clinical examination post administration of romifidine-butrophanol
combination.

Haematological and Biochemical effect: RBCs count (Million/mm3) showed
no significant decrease, while WBCs count (Thousands /mm3) showed
significant changes from 15 to 120 minutes post i/v administration in the three
groups of romifidine and butrophano! combinations (table, 3), PCV% showed
significant decrease with lowest values recorded at 680 minutes post ifv
injection (34.75£0.63, 33.75+0.85, 36.00£0.41 in 1%, 2" and 3 group of
romifidine and butrophanal combination respectively). Hb% value significant!y
decreased all over periods of experiment among the 1% and the 2" group of
combination, however Hb% value showed insignificant decrease from 15 to
120 minutes post ifv administration in the 3™ group of combination {table, 3).
Neutrophils% showed significant increase in all periods of experiment and
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then returned to its baseline values at 120 minutes in all romifidine and
butrophanol combinations. Eosinophils%, Lymphocyte% and Monocyte%
exhibited significant to insignificant increase and decrease throughout alf
periods of experiment in the 3" group of combination (table, 3). IV
administration of all doses of romifidine and butrophanol combinations
revealed significant decreases in both ALT and AST activity and extended
through out all periods of experiment. A significant increase in total protein,
albumin and globulin values were observed in all periods of this study, and
then gradually decreased fill nearly reached to their baseline values at 120
minutes post injection (Table, 4). Significant increases of glucose level were
observed post administration of romifidine and butrophanol combination
groups.Cholesterof and triglycerides values were showed significant increases
and continued till the end of all experiments (Table, 5). A significant increase
in creatinine, urea and blood urea nitrogen values were observed following
administration of romifidine and butrophanol combinations, and then showed
significant decreases gradually (Table, 5).

Discussion

The experiment confirms the previous reports evaluating sedative, analgesic
and haemato-biochemical effects of intravenous administration of romifidine
and butrophanol combination in horses. o2-agonists are commonly
considered as sedative and a potent analgesic agent, especially in horses.
Butrophanol is a synthetic mixed agonist-antagonist opiods, has become
particularly popular to induce safe and effective neuroleptanalgesia when
used in combination with romifidine (Browning &Collins, 1994),

Our results revealed rapid onset of sedation and analgesia (2.25¢0.14 &
3.85x0.22 minutes, respectively) with longest duration period (95.7522.17 &
88.00£1.08 minutes, respectively) appeared in the 3"group of romifidine, 80
ug/Kg bwt and butrophanol, 40 ug/Kg bw combination .This results were in
agreement with Short (1992), Thurmon etal., (1996) and Abu-Ahmed (2007).
In the present study degree and duration of both sedation and analgesia were
considered a dose dependant of romifidine and butrophanol. The same results
were observed by Figueiredo, Muir, Smith and Wolfrom (2005). Deep and
better sedation was observed in the 3™ group of romifidine and butrophanol
combination. The same results were found by Corletto, Raisis and Brearley
(2005). The previous results could be attributed to the CNS suppression
evoked by a2-agonistic action of romifidine and Kappa (K) agonistic action of
butrophano, where stimulation of K opiod receptor in the CNS causes
intracellular inhibition of adenylate cyclase closing the influx membrane
calcium channels, hyperpolarization of the cell membrane potential causing
suppressing of action potential transmission of ascending pain pathways.
Whilea.2- adrenoceptor agonists reduce norepinephrine outflow with the CNS,
thus dampening the CNS sympathetic tone (Watling, 1998 and Forney etal.,
2007). In regard to the degree of ataxia, our result revealed mild to moderate
ataxia were observed among the- 2™ and 3" group of combination. The same
resuits were demonstrated by Short (1992) who added that a higher dose was
associated with high degree of ataxia. Also Clarke and paton (1988) and
Taylor, et al. (1988) reported greater ataxia was observed post combination of
a2-agonists with butrophanol while Browning and Collins (1994) concluded
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that combination of romifidine with butrophanol induced little significant ataxia.
Our result was in agreement with Taylor, (1985), Taylor etal., (1988) and
Thurmon et al., (1996) who reported that the response to audiovisual stimuli
decreased post combination with butrophanol. Pulse rate showed a significant
decrease post i/v romifidine and butrophanol combinations and the lowest rate
was appeared at 15 minutes ((26.25+0.48 beats/ minute) in the 3" group of
combination. The same results were reported by (Gasthuys et al., 1996,
Amarpal et al., 2002, Selmi et al., 2002 and Kinjavdeker et al., 2006).
Bradycardia is thought to be result of increased vagal tone in response to
depression and reflex barorreceptor stimulation in the carotid sinus in
response to initial hypertension caused by administration of an alpha-2
agonist (Naylor etal,, 1997). Changes in temperature were not statistically
significant and returned to the baseline value in all groups of combinations.
The slight decrease in rectal temperature regarded to be secondary to CNS
depression and reduction in muscular activity (MacDonald etal., 1988).
Freeman and England (2000) and Freeman, Bowen, Bettschart-
Wolfensberger, Alibhai and England (2002), reported that higher doses of
romifidine caused decrease in respiratory rate than lower doses. In this study
we observed a significant decrease in respiratory rates. This was also
observed by Clarke etal,, (1991) and Selmi etal., (2001). The reduction in
respiratory rate might be secondary to the CNS depression caused by Alpha-2
adrenergic agonist and kappa opiod receptor agonist (Watling, 1998, Jeffery
etal., 1999, Figueiredo etal., 2005 and Forney etal,, 2007). Frequent urination
and increase in urine production after administration of alpha-2 adrenoceptor
agonists may be due to hyperglycemia and inhibition of antiduretic hormone
(ADH) release (Hall et al., 2001). In the present study RBCs count showed
insignificant decreased, whlle PCV% and Hb% values exhibit significant
decrease in the 3™ group of combination. The decrease was transient and
returned to the baseline values by the end of the experiment. The same result
was reported by (Wasak, 1983, Wagner etal., 1991 and Nouh and Abdel-
Wahed, 2000). WBCs in the 1% group of combination exhibit a significant
increase at all time intervals of the study except at 30 minutes post ifv
administration of romifidine-butrophanol combination where the count was
near the baseline values. In the 2" and 3" groups of combination, WBCs
count showed sugmﬁcant decrease throughout the investigation periods except
at 15 minutes in the 2™ group where the value was near the baseline. The
decrease in WBCs count was agreed with the finding reported by (Wasak,
1983). The decrease in RBCs &WBCs counts PCV and Hb values might be
explained on the basis of increased blood cells storage in the spleenic
capsule relaxation (Kumar and Singh, 1978). The relaxation of the spleenic
capsule coul,d be a consequence of decreased sympathetic tone and
reducing norepinephrine and epinephrine caused by the alpha2 adrenoceptor
action of romifidine ( MacDonald et al., 1988 and Virtanin 1989)., and Kappa
agonistic action of butrophanol( Watling, 1998 and Forney etal., 2007). in all
groups of combination differential leukocytic count exhibited slight fluctuation
throughout time intervals of this study, interestingly there was a significant
increase in neutrophil % in all groups and at all time intervals, which might be
caused by histamine released from the hypothalamic neurons, where there
are new evidence suggesting a role of histamine in chemotaxis of neutrophils
(Leist etal,, 1995 & Marieb, 2001}. Eosinophils were decreased significantly in
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both 1*and 2" romifidine and butrophanol combinations and in 3™ group
varied between increased to significant decreased, and then gradually
returned to normal value. The same results were reported with Abu-Ahmed
(2007). Lymphocyte and Monocyte values were increased and decreased
varied between significant to non significant difference. Concerning serum
analysis our results revealed significant decreases in both ALT and AST
activities. The same results were reported by (Nakamuta etal., 1997 and
Masaki et al., 2004) on the other hand Short (1987) reported a significant
change in ALT and AST activity following ifv injection of romifiding in donkeys.
The decrease in enzyme activities might be induced by histamine through a
preventive mechanism of liver injury by affecting the rate of hepatic damage
via inhibition of production and/or release of some inflammatory cytokines
(Nakamuta etal., 1997 and Masaki et al., 2004).A significant increase in total
protein, albumin and globulin levels were reported in all groups of
combination. The increased was transient and turned to near the baseline
values by the end of the experiment. This result was in agreement with the
findings reported by {Amer and Misk, 1980 and Abu-Ahmed, 2007). On the
other hand serum triglycerides and cholesterol showed significant increase in
all experimental groups, this might be exerted through the release of
hypothalamic neuronal histamine by the alpha2 adrencceptor action and
Kappa opiod receptor agonist. Hypothalamic neuronal histamine reduces fat
deposition in the adipose tissue by increasing lipolysis where histamine
neurons contribute to maintenance of energy homeostasis (Tsuda, 2002), a
concept which is more confrmed by the observation that, H1Komice
(histamine receptor knockout mice) exhibits a substantial hypertrophy of a
dipocytes and obesity (Mollet etal., 2001 and Masaki etal., 2004). Creatinine,
urea and blood urea nitrogen showed a significant increased in all groups of
combination and in all periods of experiment. This result agreed with that
obtained by (Abu-Ahmed, 2007) and disagreed with the findings of
(Kinjavadekar etal., 2001). The previcus findings might be a result of some
alteration in renal function followed the vasodilatation exerted by the released
histamine and the reduced adrenergic tone, resulted in decreased cardiac
output which would cause apparent changes in renal function (Fengyun et al.,
2002). Glucose level showed a significant increased following administration
of romifidine and butrophanol combination. This result was agreed with Abu-
Ahmed (2007) who reported a significant increase in glucose following ifv
injection of romifidine and butrophanol combination in donkeys and disagreed
with the findings obtained by (Benson etal., 1984, and Strubbe, 1989). It is
therefore concluded that, i/v administration of combinations between
romifidine-butrophanol considered a potent neuroleptanalgesic, provide better,
safe and effective sedative anaigesic agents in horses and produced dose-
dependant sedation and analgesia with mild transient alteration in
clinicophysiological,  haematological and  biochemical  parameters,
recommending usage of this combination in clinical practice due to the rapid

onset of sedation, reduced the response to imposed stimuli and increased the
duration of action.

Conclusion

. It is therefore concluded that, ifv administration of combinations between
romifidine-butrophanol considered a potent neuroleptanalgesic, provide better,
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safe and effective sedative analgesic agents in horses and produced dose-
dependant sedation and analgesia with mild transient alteration in
clinicophysiological,  haematological and  biochemical parameters,
recommending usage of this combination in clinical practice due to the rapid

onset of sedation, reduced the response to imposed stimuli and increased the
duration of action.
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Table (1): Showing onse
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Sediation

Fig, (1}: Shoving Onset; and duration pariod

t and duration period of sedation
3 different doses of romifidine- b

Duration

Onset

Duration

Analgesia

_|m|ma=bq BEgmoup2  DlGroups ||_

of sodatico and analgesia pre- and poFt-
dosas of saesthetic drugs oorhination.

and anal
utrophanol combination

ify injection of 3 different

gesia pre- and post- ifv injection of

Anaigesia

Anaesthetic drugs
combination

Sedation

Onset

Duration

Onset

Duration

Mean £SE

Mean +SE

Mean £SE

Mean +SE

Romifidine
(40 ug/Kg B. W)
+ Butrophano!

3.75£0.10 A

58.25+1.65C

425+032 A

50.50+£2.10C

(20 ug/Kg B. W)

Romifidine
(60 ug/Kg B. W)
+ Butrophanol

2.83:+0.12 B

79.00+1.68 B

425+032 A

64.50£1.55 B

(30 ug/Kg B. W)

Romifidine
(80 ug/Kg B. W)
+ Butrophanol

225+40.14 C

95.75+£2.17 A

3.58+0.22 A

88.00+1.08 A

(40 ug/Kg B. W)

different at (P < 0.05)

Means within the same column ¢

arrying different litters are significantly

Number of animal per group = 4
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Evaluation of 1V administration of romifidine

Table (2): Showing rectal temperature, pulse and respiratery rate pre- and post- i/v injection of
3 different doses of romifidine- butrophanol combination.

Temperature °C

Pulse rate/mint

Respiratory rate/mint

A thetic d binati
naesthetic drugs combination Mean % SE Mean & SE Mean & SE
. 37.60+0.22 CDE 40.00+0.71 BC 27.00+£5.69 A
Baseline
. 37.80+0.22 ABCD 28.00+£0.82 11 17.00x1.08 BCD
15 minutes
Romifidine 30 minutes 37.53%0.19 DEF 29.00+1.081 16.00+:0.41 CDE
(40 ug/Kg B. W) nu
+ Butrophanol After 60 minut 37.48+0.17 DEF 36.00+1.08 GF ©12.00+0.71 EF
(20 ug/Kg B. W) minutes
. 37.33£0.09 EF 41.00+:1.08 B 10.00+041 F
90 minutes
. 37.48+0.11 DEF 44.00£122 A 18.002:0.71 BCD
120 minutes )
. 37.98+0.09 ABC 40.50+0.65 BC 21.50£065B
Baseline
. 37.78£0.09 ABCPD 38.75+0.48 BCE 18.50+0.65 BCD
15 minutes
Romifidine 30 minutes 37.40+0.09 DEF 35.25+0.63 GF 16.00+0.41 CDE
(60 ug/Kg B. W) !
+ Butrophanol Afte 60 minut 37.20+0.09 F 36.50+0.65 GFE 15.00:0.41 CDE
(30 ug/Kg B. W) r minutes
. 37.50+0.04 DEF 38.50+0.65 CDE 16.75+0.48 BCDE
90 minutes
. 37.63+0.09 CDE 39.30+0.24 BC 18.00+£0.41 BCD
120 minutes
. 38.05+0.06 AB 40.00+£0.41 BCD 21.50+£0.65 B
Baseline
. 38.15+0.06 A 26.25+048 ] 18.25:0.48 BCD
15 minutes
Romifidine 30 minutes 37.75+£0.06 BCD 29.25:0.48 1 15.50£0.65 CDE
(80 ug/Kg B. W)
+ Butrophanol Afie 60 minut 37.48+0.09 DEF 31.50+0.65 H 14.00£0.71 DEF
(40 ug/Kg B. W) r minutes
. 37.68+0.07 BCDE 34.75+0.85 G 17.75+£0.85 BCD
90 minutes
. 37.80+0.09 ABCD 37.50+0.65 DEF 19.00+0.41 BC
120 minutes
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Means within the same column carrying differcat litters are significantly different 2t (P < 0.05)

Number of animal per group = 4

“Table (3): Showing the blood picture pre- and post- i/v injection of 3 different doses of romifidine- butrophanel combination

WBCs .
RBCs o Lymphocyte Neutrophils Eosinophils Monocyte
Anzesthetic Million/mm’ .u.r.wq”mq”wnm PCV % Hb pial % o o, o
drugs Group Treatment
binati
combination Mean +SE Mean =SE Mean £SE Mean £5E Mean £S5E Mean =S5E Mean +SE Mean =SE
Baseline 6.02 2006 C 3.00 £2.00 G 42.00£0.71 AB 14.00£0.16 A 64.00:0.41 FG 71.00£0.41 G 7.00:0.41 AB 2.00£0.41 CD
o . 5.30:0.04 D 10.00 £1.60 E 39.75+0.63 BC 13.10£0.11 AB 58.00:0.41 1 27.00:0.41 AB 6.0010.41 BC 9.00£041 BC
Romifidine 15 minutes
(40 ug/Kg B. 30 minutes 5002004 D 7.95+125C 37.2540.48 DE 963:248C §7.00:041 CD 22,00+0.41 FG 5.00+0.41 DE 7.00:0,41 DE
w)
+ Aft 60 mi 190001 E 930 £1.29 F 34754063 F 11.20+0.07 BC 65.00+0.41 EF 28.00£041 A 4.00:0.41 DE 3.00£0.41 1
Butrophano! e minutes
20 =m<\uxn B. 90 minutes 540008 D 975 21.50 C 38.00£0.41 CDE 12.60:0.07 AB 6900041 AB 73.00:0.41 EF $.00£0.41 A 6.00:0.41 EFG
120 minutes 6.00 +0.08 C 10.75 £0.06 E 20.00£0.41 BC 1330:0.11 A 70.00+0.47 A 21.00:0.41 G 3002041 EF | 5.00£0.41 FGH
Baseline 5.80 % 0.07 D 12.60 %0.40 C 40.00+0.41 BC 13.30£0.04 A 67.00:0.41 CD 22.0020.41 FG 5.G0+0.4t CD 7.00x1 08 ED
Romifidine ) 5304007 D (3002208 38.0040.4f CDE 12.60+0.04 AB 60.00+0.41 H 24.00+0.41 DE 6001041 BC | 9.2520.85 BC
Amc 5%“ B. 15 minutes
w) 30 minutes 5.00%0.07 D 7.10£0.40 C 34.00:082 F 11.30:0.08 BC 63001041 G 25.00£0.41 CD 5.00:0.41 €D 6.50+0.65 EF
. ;
Mﬁqum?m_ After €0 minutes 5102007 D 9.80 £0.40 A 33752085 F 17.00:0.04 AB §6.0020.41 DE 25.00£0.41 CD 4002041 DE | 4.50£0.65 GHI
ug/Kg B.
W) 90 mimutes 5402 408D $.40 £0.40 C 44.00+1.22 A 12.4540.05 AB 70002041 A 24.00+0.41 DE 2002041 F 3.50%0.65 HI
120 minutes 6.70%0.02C 9.60 £0.40 C 43252048 A 13.5240.24 A 68.00£0.41 B 22.00£0.41 FG 4.00£041 DE 4.0020.41 HI
Baseline 6.00+002C 1400227 A 44.0020.41 A 14.00:0.04 A 65.75+0.48 DE 22.00+041 DE 7.25:0.48 AB §.00x0.41 BC
Romifidine S mi 5.50£0040D | 11.862343D 40.00£0.71 BC 13.70+0.04 A 64.75+0.48 EF 26.00t0.41 BC 700£041 AB. | 10.00:0.41 AB
(80 :m;ﬂm B. 15 minutes
W) 30 minutes 5302004 D 11.204343 D | 38.00:0.41 CDE 13.30:0.08 A 60.00£0.41 H 27.00:0.41 AB 6754048 AB 11.0040.41 A
+
Butrophanol After 60 minutes 500+0040D | 11.004255D 36.00+0.41 EF 13.00:0.00 AB 63.00:041 G 25.00+0.41 CD 5.00£041 CD 9.00£0.41 BC
40 u B.
(40 ug/ig ] 755 +0.02 B 115043400 | 39.00:0.41 BCD 13.4020.08 A 64.7520.48 EF 24.75¢0.48 CD 6.00:0.41 BC 8.00x041CD
w) S0 minutes
120 minutes 9.17 £0.03 A 11.80 £4.82 D 4325197 A 13,90:40.00 A 67.00:0.41 CD 24.7540.48 CD 7.00:0.41 AR 2.00:0.41 DE
Number of animal per group = 4

Means withia the same column carrying different litters are significantly different at (P < 0.05)
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Table (4): Showing ALT, AST, Total protein, Albumin, Globulin, Albumin/Globulis ration pre- and post- i/v injection of

3 different doses of romifidine- butrophanol combination
Anaesthetic ALT WL AST p/L. Total prolein Albumin Globutin Albumin/Globulin
drugs Group Treatment ratio
combination Mean =SE Mean +SE Mean +SE Mean 4+SE Mean xSE Mean +SE
Baseline 10.00£0.41 ED 23.00£1.08 B 7152006 H 400004 H 3.15+0.06 EF 1.27£0.03 FG
Romifidine 15 minutes 16.50£0.29 H 16.5040.65 EF 7.50£0.04 G 4.20+0.04 G 3.30+0.00 CDE 1.27£0.0) FG
(40 :dm.\”uhn B. 30 minutes 8.0040.41 FGH 15.25£1.89 FG 8.5010.07 C 5.00:0.04 B 3.50+0.04 C 1.43£0.01 DEF
+A~W%”__Mﬂ.muwc_ After 60 minutes 7.00£0.41 GHI 13252005 G 8.70+0.4 B 4.50+0.08 ED 420:0.11 B 107005 H
W
t) 90 minutes 5884074 [ 19.0060.41 D 8.40+0.07 C 3800041 4604011 A 0.83x0.03 1
120 minates 8 50+0.29 EFG 24.00£1.73 AB 6.5040. 11 J 420+0.04 G 2302011 G 1.84+0.09 B
Baseline 11.50£1.55 CD 23.00£0.41 B 760008 FG 5.302004 A 2.30+0.04 G 2312002 A
Romifidine 15 minotes 7 8840.52 GH 16.00£0.41 EF 8.20+£0.04 D 4,80+0.04 C 3.400.00 CD 141001 EF
60 ug/Kg B.
( _._am_\c g 30 minutes 16.5820.06H 19.00:0.41 D 7.50£0.08 G 5.10:0.04 B 2.40+0.04 G 2.13+0.02 B
+ Butrophanol
it :Qﬂ Y After €0 minutes 16.6520.12H 10254025 H 6.80£0.11 1 4.80:0.04 C 2.00£0.15 H 2452022 A
Wit
) 90 minutes §.75:0.48 GF 16006041 EF | [SORO04EF | 4.80+0.04C 3.00:0.00 F 1.60£0.01 CD
120 minutes 11.2540.25 CD 19.00:071 D £.00:0.07 DE 5.00:0.04 B 3.00:0.04 F 1.67+0.02 C
I Baseline 12.00£041 C 26.00:041 A 7.5040.04 G 4302004 FG 3.20£0.08 DEF 1.3550.05 FG
Mﬂ%a_nm_am 15 minuvtes 9.00x0.41 EF 20.004041 CD 7.8040.04 EF 4.501£0.04 ED 3.30+0.00 CDE 1.36+0.01 FG
¢ ﬁmmuﬁn - 30 minutes 8.00+0.41 FGH 22004041 BC | 8.20:0.08 D S00<004 B | 3.20:004 DEF | 1.5620.01 CDE
+ Butrophanol |  After 60 minutes 14.00£0.71 A 18.00:04) DE | 8.90+0.04 A 4.80+0.04 C 4.10+0.00 B 1.17£0.01 GH
(40 ug/Kg B. 90 minntes 13.006041 AB 23.00£041 BC | 8.10£0.04 D 4,60:0.04 C 3.5040.00 C 1312001 FG
Wt} . 11.2540.25 CD 24 000, 41A8 7.80+0.04 EF 4.40+0.04 EF 3.40£0.00 CD 1.29+£0.01 FG
120 minutes
Number of animal per group =4

Means within the same column carrying different litters are significantly different at (P < 0.053)
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Table (5): Showing Glucose, Cholesterol, Triglycerides,

3 different doses romifidine- butrophanol combination.

Creatine, Urea and Blood urea nitrogen pre- and post- i/v injection of

Glucose Cholesterol Triglycerides Creatinine Urea w.__.m.m._” :.”w
Anaesthetic drugs combination me/dL Mg/dl. Mg/dL. Mg/dL Mg/dL " er
Mean 2SE Mean +5E Mean £5E Mean +5E Mean £SE Mean SE

Baseline 122.00:0.71 A | 118.00:041 K 120.00£0.41 3 1.00£0.014 $8.00:041F | 27.15£0.02 EF

u%cammnwai 15 minutes 131.50£0.65 F 120.00£0.41 J 136.00:0.41 G 1.10£0.04 HI £5.00£0.41 C 30.3840.07 C
m u,._.ﬂwm_;.._ c_, 30 minutes 148005041 B 130002071 f | 122.0020.71 1 1.40:0.07 EF 62005041 D | 28.9720.00 D

200 @.x_w B Wt After 60 minutes 152.0020.6] E 140002041 G | 124.00:0.82H 1.28+0.06 GH 50.00£0.41 1 73.36+0.01 |
90 minutes 147.00+0.65 GI 165.00:0.41C | 125.00+0.41 H 1.20:0.08 GH 54.00:041 H | 25.23%0.00 HG

120 minutes 130.0060.71 L 148.00:041 E | 150.0040.41 C 1.100.08 HI 48.00+0.41 J 26.4320.00 F

Baseline 116.0040.41 C 112.00:0.71 L | 120.0040.41) 1.10£0.04 HI 49.00:0.41 15 | 26.17£0.01 FG

E.mmwo.t 97001041 1G | 133.0061.08H | 142.0040.82E 1.90:0.04 A 56.00:041G | 30374001 C

Romihdine T34 D0DAT
(60 ug/Kg B. Wt o 114.0060.41 D 135.00:0.71 H | 154.00:0.7T1 B 1.70£0.11 BC 65.00+0,41 C 32.71£0.00 A
+ Butrophanol 155.0020.65

(30 ug/Kg B. W) Alter o 78.00£041 0 173.0021.08 A | 138.00£1.08F 1.60£0.07 CD 70.00+0.41 B 24.7740.00 H
:mb_m_»o.! 90.00£0.41 M 173.00:0.4) A | 100.00£0.41 L 1.5040.04 DE 53.006071 H | 22.80:0.001

;q.om»o.a_ $4.0060.41 N 168.254048 B | 98.00:041 M 1.20£0.07 GH 65.0060.71C | 30372001 C
Baseline 119.06£0.41 B 122.00:0.82 5 | 110.00£041 K 1.30:0.04 FG 60.00:0.41 E | 28.00:0.82 ED

Romifidine 15 minutes 130.00:0.41 G 140.00:0.82 G | 122.0020.71 1.80+0.04 AB 66002071 C 33.00:0.82 A
{80 ug/Kg B. Wt 30 minutes 142.00+0.48 E 143.00£1.22 F 136.00£041 G 1.90£0.04 A 7000041 B 31.00+£0.41 B
+ Butrophanol 60 minutes 148.0020.41 1 152.0000.82 D | 144.00:0.71D 1.604:0.04 CD 75000082 A | 32.0020.82 AB
(40 ug/Kg B. W1 After 148600082 E

90 minutes 153.00£0.65 GK AR 156.00+0.41 A 1 70+0.04 BC 69.00:0.82 B 29.00£0.41 D

120 minutes | 132.0020.41 KL | 141.0060.82 FG | 150.002041C 1.50+0.04 DE 66.00+0.82 C 27.00:0.41 E

Means within the same column carrying differcnt litters arc significantly different at (P < 0.05) Number of animal per group = 4
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