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SUMMARY

To the best of the author’s knowledge,
this is the first report describing the
diagnostic significance of clinical as well as
various biochemical variables to predict the
clinical outcome of phenylbutazone (PBZ)
toxicity in Egyptian draft horses. Horses with
PBZ toxicity were tentatively diagnosed
based on competent case history and physical
examination findings as well and post-
mortem findings in non-survived cases.
According to the clinical outcome, diseased
horses were categorized into survivors (n =
21) and non-survivors (n = 17). Clinically,
there was a significant association between
non-survivors and anorexia (p < 0.01), stasis
of intestinal motility (p < 0.01), melena ( <
0. 01), and diarrhoea (p < 0.001).
Biochemically, malondialdehyde (MDA),
nitric oxide (NO), aspartate amino transferase
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(AST), gamma glutamyl transferase (GGT),
sorbitol dehydrogenase (SD), total bilirubin,
urea and creatinine showed a significant
increase (p < 0.05) in non-survivors compared
to  survivors; meanwhile, superoxide
dismutase activities (SOD), total plasma
protein and albumin levels were significantly
decreased (p < 0.05). To predict the clinical
outcome of PBZ toxicity in examined horses,
receiver operating characteristic curve (ROC)
was applied for all tested biochemical
variables. Analysis of ROC curve showed
high sensitivity and specificity of total
leucocytic count (TLC), neutrophils, band
cells as well as blood urea, creatinine, total
plasma protein, AST, MDA, NO, SOD and
vitamin C (Vit. C) levels. It could be
concluded that clinical and biochemical
could
diagnostic information about the adverse

effects of PBZ in draft horses. Our findings

investigations provide valuable
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also suggest that estimation of these

biochemical variables might help predict the

outcomes of PBZ toxicity in Egyptian draft

horses.
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INTRODUCTION
Non-steroidal anti-inflammatory
medications (NSAIDs) are a class of agents
best recognized for anti-inflammatory and
analgesic (pain suppression) properties. An
important clinical use of this class of
medication is to improve patient status and
minimize pain. (Higgins and Lees, 1984;
O’Banion et al. 1991 and Caron, 2000). Most
non-steroidal anti-inflammatory drugs are
inhibitors of one or of the
cyclooxygenase enzymes. In general, it has
been shown that COX-1 is responsible for
producing prostaglandins that regulate normal
body functions such as protection of the

more

gastrointestinal tract from injury, whereas
COX-2 is typically not present in most
tissues, including the gut and joints, unless
there is inflaimmation. Today, most COX
inhibitors, including PBZ, are non-selective
COX inhibitors meaning that they inhibit both
COX-1 and COX-2 at
concentrations achieved in patients (Jones,
2006). Although PBZ is one of the most
popular and economical agent used in horses

and its clinical efficacy appears to compare

therapeutic
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favourably with other NSAIDs (Owens et 4

1996), its clearance from acidic (inflarneq; |

tissues is slower than plasma eliminatio,

indicating that

persist in tissues after plasma levels haye

decreased to negligible levels (Lees, 1996)

Despite its beneficial effects for many disease

conditions, its overuse and misuse can results

i, deleterious findings and a high incidence of
side effects (Baker, 2005). Its common side
effects include gastric and colonic ulceration
and renal failure even when used at
appropriate doses (Lees, 1996). The risk of
gastric and colonic ulceration or renal failure
is exacerbated in dehydrated or hypovolemic
horses, horses with hypotensive shock, or
those with pre-existing gastrointestinal or
renal injury (Kallings, 1993; Baker, 2005;
Jones, 2006). To our knowledge, the
diagnostic importance of clinical as well as
laboratory variables in horses with PBZ
toxicity has not been previously discussed.
Therefore, the present study was carried out
to assess the diagnostic significance of
clinical as well as various biochemical
variables to predict the clinical outcome of
PBZ toxicity in Egyptian draft horses under

the field condition.

MATERIALS AND METHODS

Animals and Medical Records
Medical records of thirty eight Egyptian
draft horses (twenty six females; twelve

its therapeutic effects may |
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males),  at 34 years of age  were
etrospectively reviewed. All horses had a
history of musculo-skeletal painful conditions
and were treated with variable daily doses of
injectible PBZ. Foals less than two years of
age and adult horses received NSAIDs other
than PBZ were excluded from the study. On
admission, clinical signs of intermittent colic,
poor appetite, progressive weight loss,
melena, ventral oedema and diarrhoea were
considered as the chief complaints. Complete
medical record for each horse was recorded
depending on the competent history and
clinical  signs.  Sufficient  follow-up
information was defined as at least one
clinical examination or contact with owners
or referring veterinarians regarding the status
of the horses after the completion of a
prescribed course of treatment. The clinical
study was performed at The Veterinary
Teaching Hospital, Faculty of Veterinary
Medicine, Mansoura University, Mansoura,
Egypt between October 2006 and March

2009. Cases were either admitted directly to

the hospital or from referring veterinarians.

Final diagnosis of such clinical cases was
achieved by competent case
findings, laboratory investigat
of post-mortem finding. Acc
clinical outcome, horses with P

were categorized into survivors (8 =
17). For comparison,

history, clinical
jons and results
ording to the
BZ toxicity
21) and

non-survivors (n =
fiftcen apparently health Egyptian draft horses
of both sexes (ten females and five males)

Vet Med. /., Giza, Vol. 59, No.3 (2011)

were randomly selected and considered av i
control group,
Blood Samples and laboratory annlysis
Two blood samples (ten ml for ench)
were collected vin jugular vein puncture from
each horse; the first blood sample was added
to Smg of sodium ethylene diamine tetra
acetic acid (EDTA) as anticongulant for
haematological examination (Feildman et al.,
2000), whereas the second blood sample was
collected into heparinised ~ syringe. After
collection, the blood sample was immediately
centrifuged at 2500 x g for 5 minutes for
separation of blood plasma and red blood
cells (RBCs). RBCs were washed with ice-
cold saline solution and di;/idcd into aliquots.
RBCs and plasma aliquots were then frozen
and stored at -20 °C until further analysis.
RBCs hemolysate were used for SOD
estimation, whereas plasma aliquots were
used for biochemical analyses of AST, GGT,
SD, total bilirubin, MDA, activity of reduced
glutathione (GSH), Vit. C, NO, total protein,
albumin, urea and creatinine. Biochemical
variables ~ were spectrophotomctrically
measured using commercial  test kits
according to the standard protocols of the
suppliers. For AST, GGT, SD, total bilirubin,
commercial test kits supplied by Randox
(Randox Laboratories Ltd, UK) were used.
However, for MDA, SOD, GSH, Vit. C and

NO, commercial test kits supplied by Bio

Diagnostic (Bio Diagnostic, Cairo, Egypt)

were used. But, commercial test kits supplied
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. i Spain)
by Spinreact (Spinreact, Barcelona, S

p ein
were used for measurement of total protein,
albumin, urea and creatinine.

Treatment trinls

Horses with PBZ toxicity were initially
managed by  discontinuation  of PBZ
administration and dietary modification to
casily laxative food (bran mashes). For each
case, the following drugs were administered;
Sucralfait (Gastrofait; Egyptian International
Pharmaceutical Company, Egypt) at a dose
rate of 20 mg kg’ omlly, Ranitidine
(Ranitidine; Medical Union pharmaceutical
company, Egypt) at a dose rate of 1.5 mg kg
intravenously twice daily and also orally at a
dose rate of 6.6 mg kg' q 8 hours,
Metronidazole (Flagyl; Alexanderia Company
for Chemical and Pharmaceutical) at a dose
rate of 15 mg kg™ orally twice daily; AUMg
hydroxide (Mucogel;
Pharmaceutical ~ International ~ Company,
Egypt) at a dose rate of 0.5 mg kg'l orally q 6
hours, and Xylazine (Xylaject; Egyptian
company for chemical and pharmaceutical) at

Egyptian

a dose rate of 1.0 mg kg™ intravenously when
needed to control abdominal pain. Fluid
therapy was also given through I/V dribbling
according to degree of dehydration.
Postmortem examination

Necropsy procedures were applied to
non survived horses and post-mortem
findings were recorded according to the

method described by Bancroff et al. (1990).
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Sh\tistical analysis

Data were sta
gl software Pprogram (Graph \ i
prism version 5.0, Graph Pad sop,

Ine., USA)- Chi-square o) a“*}‘y:is - N
used to study the possible association bq“q
val and the variables of g
r those variables With more N

tistically analyzeq .

statistic

the survi
findings. Fo
two categories,

and the resul
p < 0.05. For haemmolom

chi-square for trend was y,
ts were considered to &

significant at
and biochemical parameters, data Were tegy
for normality of distribution usiyy
D'Agostino and Pearson Omnibus normaliy
test. Mean and standard deviation for eag
variable was estimated. Differences betweg
groups were assessed by one-way ANOVA
with Duncan test. ROC analysis was usad
assess the sensitivity and specificity of
estimated parameters to predict the clinica
outcome of the affection under investigation
Differences were considered significant at p
value <0.05.

RESULTS

The clinical and laboratory variables iz
horses with PBZ toxicity were summarized 2
Table 1, 2, 3, 4 and 5. Clinically, heart r
respiratory rate and rectal temperature Wert
elevated (p < 0.05) in non- survive®
compared to survivors, Their values We®
(50 £ 7.2v5. 60.8 + 1.9 beavmin), (186 ¢
Llvs 158 & 0.8 cycle/min.), (39.3 + 0.3 W
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.‘\\‘.0 t 0.6 C); l‘BSpectively, BiOChemically,

MDA and NO levels showed a significant
increase (p < 0.05) in non-survivors compared
to survivors, whereas SOD activities showed
a significant decrease (»<0.05). GSH
reduced and Vit. C showed a significant
decrease (p < 0.05) in survivors and non
survivors compared to control group (Table
2). Total plasma protein and albumin levels
showed a significant decrease (p < 0.05) in
nOn-survivors  compared to survivors,
However, there was a significant increase (<
0.05) of plasma AST and SD activities as well
as urea and creatinine (p < 0.05) levels in
non-survivors compared to survivors (Table
3). Haematologically, total leucocytic count,
neutrophils ~ and  lymphocytes  were
significantly decreased (p < 0.05) in non-
survivors compared to survivors. However,

band cells and monocytes showed a

Additionally,

significant increase (Table 4).
a significant

total erythrocytic counts showed
decrease in survived and non survi
compared to control group. Analysis
curve showed high sensitivity and specificity
of TLC, neutrophils, band cells as well as
blood urea, creatinine, total plasma protein,
AST, MDA, NO, SOD and vit. C levels to
predict the clinical outcome of PBZ toxicity
in diseased horses (Table 5).

Out of the 38 diseased horses, 17 died
(12 females, 5

examinations showed hemorrhagic and

ved horses

of ROC

males). Post-mortem
ulcerative inflammation of the entire right
dorsal colon and cecum with varying degrees
in all cases (Figure 1A&B). Congestion with
presence of non hemorrhagic ulcerations in
the glandular portion of the stomach was also
recorded (Figure 1C&D).

Table 1: Clinical findings of phenylbutazone toxicity in draft horses (n = 38).

: Survivors Non-survivors
Variable (n=21) (n=17)
Appetite

11721 0/17
I::g;p:g: = 10/21 17/17
Visible mucous t:;embmne color 5121 0/17
Rosy r 16/21 10/17
f‘i’e y 021 N7
cteri e
Severity of Abdominal pain 21/21 10/17
ﬁj;:g intt:rmnttent 0/21 M7
eral
Abdominal auscultation Cecum/Colon 1321 0/17
Hypomotile 821 17; i;
Stasis 1/21 17
Occult blood in the feces 321 1717
Diarrhea 1621 :;; };
Weight loss 19/21
Ventral edema

Vet. 1ed. 1, Giza. Yol, 89, No. 3 (2011)
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rameters (mean 4 SD) in clinically }.g,,,m,/ b
/) ,""

i.oxidant pa
o aress lovel and antiFOXIELL LT g),
Table 2 tl\t\h"“;g:u\:i\t.h phmwlbutazono toxicity (# 300 GSH Vi, ¢
DA NO (x10° [U/gHDb) (mg/dL) (mg/1.)

~_and in those W

Grovgs moV/L) : -
\m“\ (N\\OVL) ) "‘9‘0 )0 4‘ — 2 80 + 0'211 4.2 10’6 77.8 i~‘i5' ;
g —— e VIR L 3‘ XU " b b "
Cooml (= 19) MLl o0 251£013 29 *3'2» 64.842 )
suvivors (=20 MO TE 0 2.16+0.18° 26202 62027
Noa-sarvivors (1 =17) 153209 —— T the same column are significantly differey,
€ Vanables with different superscript letters X
s 1 Ily health
: i i in clinica ea
Table 3: Mean values + SD of some plasma bl(;c;l;emlcal variables In ¢ y y horses
those with phenylbutazone toxicity (n = 39%)- i |
Groops | Toul : Albamin | AST GGT (SIB/L) z;gl';%‘;'" ;Jn:m“om Creatiizg)
z;\lt:in (@) (VL) (IUL) i
Conmol | 73.02 [ 374% 1772+ | 105+ 18..7 £ 1-7.1 12+ 96;35 n
(m=13) 474" 3.2 11.8* 1.0 1.4 0.0 1.0 16 .
Survivors | 380 263+ 1949 + 242+ 31.2 + 8.8b:t 8.2b:!: 14 .1 4%
(=21) |43 3.5 126" 52" 4.6 0.2 3.7 14
Noa- 482+ 24 211 = |256% 364+ | 11.6+0.3° 17.8c 247,?
survivers | 5.8 59° 13.6° 5.3° 5.0° *1.2 93.7
(r=17) 1 .
S Variables with different superscript letters in the same column are significantly different at
p0.05 |

Table 4: Mean values + SD of haematological parameters in clinically healthy horses and those with

henylbutazone toxicity (n = 38).

Groups Erythrocytes | Leucocytes | Neutrophils Band Cells | Lymphocytes Eosinophils | Monocytes
(x10%) (x10%) (Cell/pl) x10° | (Cell/ul) (Cell/ul) x10° | (Cell/pl) (Cell/ul
Coatrol | 9817 [88+1.5 [43+0.8" 0.0 4.1+0.8° 492+ 1320+
(n=15) 37.8* | 704
Survivors | 5.7+£07° | 10.1£12° | 54+05° | 0.0° 4.6+04° 559+ 122,02
(n=21) A 32'5‘ 92 5"
Non: 45+0.7 57+14° 26+ 0.1¢ 259.0 + 2.6+0.8° 308+ 157.1+
survivors 23.0° 17.7* b
(n=17) 7 359

&5¢. Variables with different i i i
poe erent superscript letters in the same column are significantly different at p <

Table 5: i i
able 5: Analysis of ROC curve of selected biochemical variables of phenylbutazone toxicity in draft

horses (n = 38).
; Area under | Cutoff Pval -
'}I&abls :)h; curve | point sl bl os/"'"S“iVitY Specivicity Tikelihood |
0, .
Neutrophils 043 <820 [ <00001 |094-1.02 |91 = ratio
B B " <4x10 <0.009 [ 0.66-1.006 | 81 100 9.09
Total protein | 0.775 z ;335 : 8.8001 1.0-1.0 100 Zgo 2.73
Urea 0.8 ' 024 | 0.58-0.96 »
Creatinine 0.9;-11 : ?2'0 <0.0002 | 0.72-1.0 3; 80 3.57
MDA 0.977 >13 35| <0.0001 |09-1.0 93 80 3.93
NO 0.985 4 <0001 [1-1.20 100 44 929
SOD 1.0 23 [S0001 (091014 |94 88 833
Vitamin C 0.778 2.34x10° | <0.006 1.0-1 96 23.44
AST ¥ 54 <63.5 <002 | o357 0 100 100 5
FANP .. >205 <0.01 0.60:70.09.27 78 80 3.93
cun < B0 71 280 |
240
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Figure 1. Hemorrhagic and ulcerative inflammation of the entire right dorsal colon and cecum with

Y

varying degrees (A&B). Congestion with presence of non hemorrhagie ulcerations in the

glandular portion of the stomach (C&D).

DISCUSSION

Based on the data retrieved from the
medical records, it has been found that the
only therapeutic medicament given to all 38
horses was PBZ. The duration of illness from
the onset of appearance of signs till recovery
or death in survivors and non-survivors was 8
-31 and 6 — 11 days, respectively. It has been
the dose of PBZ
8-10

previously found that
required to induce ulcerative colitis was
mg kg for several days and doses of 15 mg
kg or greater, when given on multiple days
were found to be lethal, with death oceurring
as early as day 4 of treatment (Meschter ¢l al,
1990; MacAllister 1983). On the contrary,
Collins and Tyler (1984) reported that horses

Vel Med J, Giza Vol. 39, No. 3 (2011)

receiving less than or equal to 8.8 mg kg /day
for less than or equal to 4 days or 2 - 4 mg kg’
day for up to 50 days remained clinically
normal. It is suggested that the toxic side
effects of PBZ varies from horse to another.
The clinical findings reported in this study
were coincided  with  previous  reports
(Meschter et al. 1990; MacAllister et al, 1993,
Galvin et al. 2004; McConnico et al. 2008).
Our findings showed that there was a
significant association between NON-SUrVivors
and anorexia (p < 0.01), stasis of intestinal
motility (p < 0.01), melena (p < 0. 01), and
diarrhoen (p < 0.001). However, there was no
significant association with weight loss (¢
= (),1630) and presence of ventral oedema (p
«  0.1025). Similarly, previous studies

241
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ini ¢ ors 10
established the role of clinical parameters

ith colic
predict the outcomes of horses with ¢o

(Sutton et al. 2009; Smith et al, 2010). It has

been hypothesized that gustro-inlcstmal

mucosal injury caused by PBZ toxicities 18
and/or

attributable to reduced mucus
bicarbonate production, ischemia results from
thromboses of the blood vessels, neutrophil
plugging of capillaries and impaired healing
(Wallace, 1997). The importance of blood
flow may explain why toxicity is most
frequently noted in hypovolemic patients.
However, toxic effects of the PBZ in the
colon have also been noted in normovolemic
horses given therapeutic dosages suggesting
as yet unidentified non-vascular mechanisms
involved in the pathogenesis of right dorsal
colitis (Cohen et al., 1995).

To our knowledge, this is the first report
describing the changes of oxidative stress
levels and antioxidant variables as well as
their predictive value in horses with PBZ
toxicity under field condition. Interestingly,
MDA and NO levels were significantly
increased in non-survivors compared to
survivors, whereas SOD activities were
significantly decreased. On the other hand,
GSH reduced and Vit. C levels were
significantly decreased in diseased horses g

compared to control group. The changes of
MDA, NO, SOD, GSH and Vit. C levels were
probably attributed to oxidative damage
resulting from free radicals Production,
Similar findings were reported by Odabasoglu
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o al, (200) and (Motawl ot al,
MDA, S0OD and NO, rqn[m«:llveiy In r:
following NSAIDs  treatment, (), n‘

«
contrary, McConnico et al. (2008) Mty

that there wad no significant dll’fetcnce o

MDA levels in horses expetimentally ey
with PBZ for 21 days compared tg Conty

group. gimilarly, Tung et al. (2002) feporty

|
|
{
|
|

that there was insignificant expression ,

nitric oxide production in horse chondmcy‘,‘
treated with PBZ.

It has been found that TLC, neutrophil,
band cells as well as total plasma proteip
blood urea, creatinine, MDA, NO, 80D, vi
C, and AST levels provided high sensitiviy
and specificity the clinical
outcomes of PBZ toxicity in draft horses,
their
usefulness. The cutoff point for thes
variables are < 8.20 x10°% < 4 x10%, > 12}
Cell/uL, < 52.5 g/L, > 69.0 mmol/L, > 1633
pmol/L, >13.5 pmol/L, > 5.5 pmol/L, <234
x10° IU/gHb: < 63.5 mg/L, and > 205 IUL,
respectively. ~Similarly, in horses Wil
peritonitis, MDA has been found to have

proguostic importance (El-Ashker et o
2010),

to predict

suggesting clinical  diagnostic

Howéver, other reports established
other clinjcal (Sutton et al. 2009; Smith ¢t al
2010) and biochemical (Hassel et al. 200%
Niinist ot al 2010) variables to predict ™
orxtcomcs of equine colic caused by variow
disease conditions rather than PBZ toxici
ﬁndin::e biochemical and hacnmml«@“
SUPPOIt the clinjcal suggest™

CamScanner
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Hypoproteinemia and hypoalbymine:
probably attributed to Z::trot::::ii?j o
resulting from ulceration and haemonh:s:
This finding agree with that previously
described by Galvin et g, (2004); Dayis
(2005); Reed et al. (2006); McConnico et g].
(2008) who mentioned that hypoproteinemia
and hypoalbuminemia were considered as
sensitive biochemical indicators of PBZ
toxicity in horses. Moreover, the significant
increase of liver enzymes could be attributed
to hepatic injury and would suggest hepatic
damage caused by PBZ toxicity (Ellison and
Jacobs, 1990) where as the changes of
leucogram profile in non-survived horses
might suggest presence of severe
endotoxemia. Similarly, McConnico et al.
(2008) mentioned that neutropenia was a
constant characteristic hematologic findings
in horses treated with PBZ. On the contrary,
MacAllister et al. (1993) stated that the mean
values of leucogram profile of horses
experimentally treated with PBZ at 4.4 mg kg’
! for 13 days remained within normal limits.
The effect of treatments upon the
survival of horses presented with PBZ
toxicity was difficult to assess. Clearly, the
treatment was often ineffective in part since
so many horses were severely ill at the time of
presentation. Based on our findings in this
study, discontinuation of PBZ administration,
carly and aggressive treatments to0 promote
healing of ulcerated mucosa as well as efforts
10 maintain acid-base and fluid balance Were

Vet Med. 1, Giza, Vol. 59, No.3 2011)

f

o treatnel
the most rational approaches 10 the trea

of PBZ toxicity.

Post-mortem findings of non-survived
cases supported the clinical and biochemical
results and confirmed our suspicious.
Hemorrhagic and ulcerative inflammation of
the entire right dorsal colon and cecum 23
well as non hemorrhagic ulcerative lesions in
the glandular portion of the stomach were
found. This
gastrointestinal ulcerations are constant side
effects of PBZ administration in horses.
Similar findings were previously reported by
MacAllister (1983); Collins and Tyler (1984);
Meschter et al. (1990); Karcher et al. (1990);
Reed et al. (2006).

It could be concluded that clinical
examination provides valuable diagnostic
information about the adverse effects of PBZ
in horses. Additionally, owners need to be

finding confirms  that

aware of the possibility of complications to
their horses even when they administer PBZ
with the therapeutic dose. It is suggest that
estimation of the selected biochemical
variables might help predict the clinical
outcome of PBZ toxicity in draft horses.

REFERENCES

Baker, C., 2005. NSAIDS in Equine Medicine.
The North  American  Veterinary
Conference, Orlando, Florida. Internet

publisher,  International ~ veterinary
Information service, with the permissica of
the NAVC, 206-208.

243


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

p., 1990.
dancroff, J., Stevenes, A, Turfle, i
pane Theory and Practice of hnstopathologlc“]

techniques 3™ ed. Clurechill, Livingston:
Edinburgh, London

Caron, J., 2000. Non-steroida oy
Drugs. In depth medication. Froc
the Annual Convention of the AAEP, 46,

243-249.

] Anti-inflammatory

Cohen, N., Carter, G., Mealy, R., Taylor, T. S,
1995. Medical management of right dorsal
colitis in § horses: A retrospective study
(1987-1993). Journal of Veterinary Internal
Medicine, 9, 272-276.

Collins, L., Tyler, D., 1984. Phenylbutazone
toxicosis in the horse: a clinical study.
Journal of the Veterinary Medical
Association, 184, 699-703.

Davis, E., 2005. Right Dorsal Colitis and Dietary
Management. Manbhattan, Kansas
Proceeding of the NAVC. North American
Veterinary Conference. Jan. 8-12, Orlando,
Florida, pp 147-149.

El-Ashker, M.R., El-Khodery, S.A., El-Boshy
M.E., Mohamed, A.M., 2010. Prognostic
significance of lipid peroxide and
antioxidant levels in draft horses with
peritonitis. Comparative Clinical
Pathology. (DOI  10.1007/s00580-010-
1013-6).

Ellison, R., Jacobs, R., 1990. The isolectric
focusing properties of serum alkaline
phosphatase in disease and following
predinisolone and phenylbutazone
administration in the horse. Canadian
Journal of Veterinary Research, 54, 126
131.

Feildman, B., Zink, L., Jain N., 2000. Schalm’s

Veterinary Haematology. Philadelphi
bty adelphia,

Galvin, N., Hugh, D,, Frank, M., 2004, R;
dorsal colitis in the horse: mini-revi;*.\z'{l aguhdt
reports on three cases in Ireland Irish
Veterinary Journal, 57, 467473, -

Hassel, D.M,, Hill, A.E. Rorabec
Association between hypert,lylt{::x;;azoogd‘
an,

survival in 228 horses with acut,
(J

244
Vet. Med. J., Giza. Vol, 59, No. 3 (201 1)

eedings of

intestinal  discase.
Veterinary Internal .\(,d,-cb"""&h o
v zn

1265 4
1984,

. A. Lees, P,
ns, el

Higgl - flammatory dpxtss, .
metabolism an mode of actipg , %
inflammatory drugs.  Equine Uy
Journal, 16, 140-141. i,

S., 2006. Update on Anti-i

Jones’-rhempy. In: NéVC Pmceeding N
American Veterinary Conferegee (E\?
Publisher: NAVC (“w“'-‘n"tqi
Internet Publisher: International Vq,_.,-.h
Information  Service,
(www.ivis.org).

1993. Non steroidal

Kallings, P-, ; =
inflammatory  drugs. Veferinary Q,
North American Equine Practice, 9, si,

541.

Karcher, L., Dill, S, Andeison, W., King |.
1990. Right dorsal colitis. Jowna o
Veterinary Internal Medicine, 4, 247-25;

Lees, M. 1996. “Non Steroidal A
inflammatory Drugs”. In: McIlwraith C¥,
ed. Joint disease in the horse. Philadelphix
W.B. Saunders. pp 223-237.

MacAllister, C., 1983. Effects of toxic dosss o

phenylbutazone in ponies. America
Jowrnal of Veterinary Research, 44, 2T-
2279.

MacAllister, C., Morgan, S., Bome, A., Polit
R., 1993. Comparison of adverse effects &
Phenylbutazone, flunixin meglumine, &4
ketoprofen in horses. Jowrnal of

American Veterinary Medical Associatit
202, 71-73,

MCConnico, R. Morgan, T., Williams, G
;{Uben’ 1, Moore, R, =
oamophysiplogic effects of pheny Iputae
A‘:" e:?: r}ght dorsal colon in W.

an Journal of Veterinary
69, 11, 1496-505. i
M
eschgl)', C-,_ Gilbert, M., Krook, L., May lh'C;'
= rmadino, R, 1990, The effet §
2 aylbutazone on the intestinal mw’;;:

1

€ horse; 5 morphological, ultrast®

CamScanner


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

and biochemical study. Equine Veteri
Journal, 22, 255-263. e

Motawi, T., Abd Elgawad, H., Shahin, N., 2008.
Gastroprotective effect of leptin in
indomethacin-induced  gastric  injury.
ﬁ;mal of Biomedical Science, 15, 405-

Niinist, K.E., Korolainen, R.V., Raekallio, M.R.,
Mykk, . nen, AXK. Koho, NM.,,
Ruohoniemi, M.O., Leppluoto, J., 2010.
Plasma levels of heat shock protein 72
(HSP72) and beta-endorphin as indicators
of stress, pain and prognosis in horses with
colic. Veterinary Journal, 184, 100-104.

O’Banion, M., Sadowski, H., Winn, V., 1991.
Serum- and glucocorticoid-regulated 4-
kilobase mRNA encodes a cyclooxygenase-
related protein. The Journal of biological
chemistry, 266,23261-23267.

Odabasoglu, F., Cakir, A., Suleyman, H., Aslan,
A., Bayir, Y., Halici, M., Kazaz, C., 2005.
Gastroprotective and antioxidant effects of
usnic acid on indomethacin-induced gastric
ulcer in rats. Journal of
Ethnopharmacology 103, 59-65.

Owens, J., Kamerling, S., Stanton, S., 1996.

Effects of pretreatment with ketoprofen and
phenylbutazone on experimentally induced

Vet Med. ], Giza Vol. 59, No. 3 (2011)

s. American Journal of

itis in horse
synovitis in ho 6-874.

Veterinary Research, 57, 86

Reed, S., Messer, N., Tessman, R., Keegan, K..,
2006. Effects of phenylbutazon€ alone or in
combination with flunixin meg!umme on
blood protein concentrations in horses.
American Journal of Veterinary Research,

67, 398-402.

Smith, L.C., Payne, R.J, Boys Smith, S.J., Bathe,
A.P., Greet, T.R., 2010. Outcome and lorllg-
term follow-up of 20 horses undergoing
surgery for  caecal impaction: 8
retrospective study (2000-2008). Equine
Veterinary Journal, 42, 388-392.

Sutton, G.A., Ertzman-Ginsburg, R., Steinman,
A., Milgram, J., 2009. Initial investigation
of mortality rates and prognostic indicators
in horses with colic in Israel: A
retrospective  study. Equine Veterinary
Journal, 41, 482-486.

Tung, J., Venta, P., Caron,-J., 2002. Inducible
nitric oxide expression in equine articular
chondrocytes: effects of anti-inflammatory
compounds. Osteoarthritis Cartilage, 10,

5-12.

Wallace, J.,, 1997. Non steroidal  anti-
inflammatory drugs and gastroenteropathy:
The second hundred years.
Gastroenterology, 112, 1000-1016.

245



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

o dularall 9 LSRN @ 4
. it n a2 + B "‘)“."s - N‘
-L.léﬂt-!a M .N}tm" 4 = uo ® 3
. PRPTEE

e® “j‘)_-‘ﬂl saal ‘j,):‘-“ t)my‘di)&_\l‘t

A

(sl g Tl o 2 gl gl 2t
b yeaidl daala -kl okl ﬁ‘mﬁ;li;ﬂ;\ﬂf? putt
) graiall dadla -5 plall ol L)l plual e
§ paall Rl o i S
) g0 R 25 € Aanall S S0 Bl sl ba
Ursh e 030 T8 a0ad bl Bl sl el 5 030 Bel ol st 3 0 B g
€Al Ganilly Al 5 ol (o huall gl o3 S Jl peilali g |
U280 it 5 LAY kil Uy ol 3l oo o 1 SN P 0 05
T Lo panal) e Laiy ol 30l | plaiad Blias Y1 200 s 1 el rouie yana N0
el il 2y gl Il o el panill i85 ]| Nl it Was W
Ll ¢ G pdlall G s sl <Gl 5 Jatigla Lala ¢ 3 3 gt it o
iy o 3l il (T U0 2 i 30l i 3 et 6 5 S0y e O,
(L e Ll QY30 sty La 35U oy 1 ¢ 3 panasd 3Sl_y pos L2 gl (42
ol Jsa Lad Claglea | g of 0S andl S W oaaill of ) palis of oSy
ab-.xi-’u!'ahﬂo‘dlw‘wlkﬁm,g\dﬁéwuﬁwwmp,

O 03300 QLA ol ety 3l e sy 5 A

246
Vet Med. J., Giza. Vol. $9, No. 3 2011)



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

