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Abstract: Problem statement: Diagnostic and therapeutic arthroscopic surgeries mocedures
performed quite frequently in equine practice; ama@ considered to cause some degree of
postoperative pain. The aim of the present studytewavaluate the equine synovial fluid biochemical
and cytological changes following intra-articulamginistration of tramadol as a potential analgesic.
Approach: Six adult healthy donkeys were selected after @diinéxamination. Synovial fluid samples
were taken from both middle carpal joints aftertiel preparation. Tramadol 2 mgkgnd 100 mg
lidocaine 2% were administered to the right andjt@hts respectively. Synovial fluid collectionofn

the joints was performed at 12, 24, 48-192 h aftedication. Cytological examination, total protein,
glucose, specific gravity, Alkaline Phosphates (ALRspartate Aminotransferase (AST), Lactate
Dehydrogenase (LDH), viscosity and quality of muciot were measured. Comparison of treatments
was performed by nonparametric sign test and Wdaaank sum test. Significance level was set to p
< 0.05. Results: Neither detectable lameness nor special side effest observed throughout the
study. Mucin clot quality test and viscosity, thmaunt of total nucleated cell count, glucose, Aldd a
LDH revealed no significant differences betweenioss sampling times between the tramadol and
lidocaine groups (P>0.05). Neutrophil count, tgtabtein, specific gravity and AST activity were
significantly different.Conclusion/Recommendations: Despite the slightly different results compared
to the lidocaine, it seems that the injection afmtadol into the middle carpal joint has no adverse
effects on the synovial fluid composition in th@nt and it can be considered a good analgesic afte
arthroscopic surgery with the lowest side effeptharses.
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INTRODUCTION discomfort despite peri-operative and post-opeeativ
analgesia.

Joint injuries are common in horses and about 33% In human medicine Intraarticular local anesthetics
of lameness is considered to have originated fron@nd/or opioids are often used for the managemeaht an
articular injuries (Lemeet al., 1999). Pathologic prevention of pain after arthroscopic surgeriesir(€
conditions that involve the joints of horses caase €t al., 1989; Dahlet al., 1990; Steinet al., 1991,
decrease in their athletic performance. Diagnoastid ~ Khoury et al., 1992; Reuben and Connelly, 1996;
therapeutic arthroscopy are procedures performéd qu Kanbaket al., 1997). The addition of opioids to local
frequently in equine referral practice (Prigteal., 2003)  anesthetics increases the analgesic effect dutieg t
and are considered to produce a moderate degree péstoperative period, which is the rationale of the
postoperative inflammatory orthopedic pain (Colalan multimodal analgesia (Alleret al., 1993). However,
al., 1998), which will inevitably lead to postopevati because of the high systemic absorption, the amoiunt
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local anesthetic drugs is limited when administerednorphine have been used IA in the horse. So, the
intraarticularly (Alagol et al., 2004). In equine objective of the present study was to investighie t
medicine, there is a reluctance to use systemicallgffect of IA administration of clinically available
administered opioids, based on concern that theg m tramadol on synovial fluid biochemical and cytokai

be adverse side effects. Therefore, clinicalproperties compared to lidocaine, as one of thet mos

investigations now focus on the development of newsommonly used drugs for joint blocks in horses.
peripheral opioid agonists as well as on ways to

stimulate the endogenous analgesic system in doder
induce effective peripheral analgesia with reduced
central side effects (Janson and Stein, 2003).

The discovery of opioid receptors in the equine Six adult healthy native donkeys (Iranian donkey
synovial membrane (Sheehst al., 2001) makes it breed), aged 2-3 years, weighing 200-240 kg weed.us
plausible that intraarticular (IA) administrationf o All donkeys were determined to be clinically hewlth
opioid drugs may have analgesic and anti-inflammyato based on general physical examination and were
properties in horses similar to those demonstrated lameness-free when examined at the walk and tr@ on
other species (Lindegaard al., 2010); especially in hard surface, in a straight line and in a circliexien
human. Tramadol, a weak p agonist, interferes thigh  tests of the limbs were negative, too.
neuronal release and reuptake of serotonin and The middle carpal joints of both forelimbs were
norepinephrine in the descending inhibitory selected for injection of the drugs after routine
pathways likea, adrenoceptor agonists. Recently it preparation; 100 mg Lidocaine 2% in the left joamtd
has been used intraarticularly in human to managé&amadol 2 mg Kgin the right joint. An equal injected
postoperative pain after arthroscopic knee surgeryolume of the drugs was corrected with the additbn
(Likar et al., 1995; Kanbalet al., 1997; Kirsadet = normal saline. Synovial fluid samples (1.5 mL) were
al., 1998; Alagolet al., 2004). collected at O (immediately before injection of the

Some studies have shown greater analgesic efficagyrugs), 12, 24, 48-192 h after |IA administrationttod
of the tramadol when administered IA than intraweno drugs from both middle carpal joints in flexed tiosi.
injection of the same doses (Kapethl., 1999). Lower After each arthrocentesis, the affected carpus was

side effects and limited absorption of the drugéen Placed in a standard wrap. The animals were examine
or lameness based on the American Association of

and it is concluded that the mechanism of analgeséquine Practitioners scale and the joints heat,

effect of intraarticularly administered tramadolrist . . ; L .
. nflammation and pain were clinically evaluatedidgr
due to the systemic effects (Alaglal., 2004). Istudy on tlhe days %f Isavr\rl1pling.l cally evald 'dg

Limited information is available on the effects of Synovial fluid samples were evaluated for

tramadol in horses; most of the information commesif  cytological and biochemical properties; total white
studies in human patients and laboratory animalsblood cell count (mononuclear and neutrophil), ltota
Minimal effects on cardiorespiratory function amaver  protein,  glucose, specific  gravity, aspartate
effects on gastrointestinal motility than those ofaminotransferase (AST), Alkaline Phosphates (ALP)
morphine and minimal organ toxicity are suggestad f @nd Lactate Dehydrogenase (LDH). The specimen was
tramadol in equine (Doherty and Valver&006). u_sed to prepare slides for cytological ‘examination;
Recently, a decrease in inflammatory edema in dhe rd|1°ferent|al cell count was done following Giemsa

A ) taining. Viscosity was evaluated subjectively b
model of knee joint inflammation has been suggeste bserv?ng the Iength of the strand formedjby a d):rbp y

after |A tramadol administration (Garlicei al., 2006).  gynoyial Fluid (SF) as it is expelled from the aidhe
Chemical synovitis, often referred to as jointéla  syringe. Mucin clot formation was evaluated by agdi
can also occur in response to the injection ofy5 m| of synovial fluid to 2 ml of 2% acetic acid
corticosteroids, local anesthetics, HA and polystell  sojution, mixing it rapidly and allowing it to stdrior 1
glycosaminoglycans (Steel, 2008). Laboratory arealys h at room temperature and using the following clot
of small amounts of synovial_ fluid provide asim_pied grading: Normal (N), a tight ropy clump in a clear
effective method for assessing the state of adtmn,  solution: fair (F), a soft mass in a very slightlybid
including pathological processes (Whiteal., 1989).  solution; Poor (P), a small friable mass in a tdrbi
Despite the recently cited reports of oral, epitlared  solution; and Very Poor (VP), a few flecks presiena
intravenous effects of tramadol in equine, to thetyrbid solution.
author’'s knowledge, no study evaluating the effefct Total protein (biuret method), glucose, ALP and
tramadol on the synovial fluid properties is avaléa  AST were measured using commercial kits (ZiestChem
Although detomidine HCL, lidocaine, mepivacaine andDiagnostics, Tehran, Iran) with a spectrophotometer
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Table 1:Total white blood cells, neutrophil, mononuclealis;eotal protein, glucose, specific gravity, ALRST and LDH in synovial fluid of
donkeys in various sampling times following intréieular tramadol and lidocaine administration

Sampling time

0 12 24 48 192
Parameter Lidocaine Tramadol Lidocaine TramadolLidocaine Tramadol Lidocaine Tramadol Lidocaine niealol
Total WBC 132.5+ 163.83+ 2188.8+ 2819.5+ 3146.5+ 898+ 962.17+ 933.83+ 307.17+ 550.33t
(cell/ul) 52.97 149.45 998.26* 1885.51* 474.32* 1121.46* 22132 269.06 113.92 181.06
Neutrophils ~ 4.33% 2.83+ 329.66+ 194.5+ 1321.5+ 364+ 395.33+ 163+ 231.66+ 41.83+
(cell/ul) 2.94 1.6 149.94 139.08 321.41* 214.44% 72,57 34.67 9.0% 15.53
(3.06) (2.44) (15.13) (7.62) (42.76) (48.49) (4.9 (11.98) (7.54) (7.68)
Mononuclear 128.16+ 161+ 1859.1+ 2625+ 1825+ 1595.3 566.83+ 770.8% 284+ 508.5+
(cell/ul) (%) 50.46 148.97 854.46* 1770.66* 55372 907.3* 72.6 251.4 106.81 168.67
Total protein ~ 1.96+ 3.11+ 5.22+* 5.04+ 4.39+ 6.81+ 2.48+ 7.08+ 2.6+ 473+
(gr/dl) 0.86 2.57 1.83 1.62 1.66* 2.65 86 2.87 0.57 5.36
Glucose 87.92+ 91.81+ 118.45+ 118.02+ 92.1+ 88.4+ 3.08+ 72.15+ 92.13+ 100.75+
(mgy/dl) 49.31 30.94 41.31* 34.74 17.93 58.79 18.01 22 44.11 29.77
Specific 1.003+ 1.003+ 1.006+ 1.007+ 1.008+ 1.010+ 1.005+ 1.011+ 1.005+ 1.007+
gravity 0.002 0.001 0.002 0.001 0.002* 0.002* 0005 0.003* 0.001 0.002
AST (U/L) 40.5+ 30.16% 40.5+ 77.16+ 54.66+ 121.33+ 44.33% 85.16+ 39.66+ 73.83%
11.43 13.87 4.54 34.46* 12.87*  33.01% 9.5 63.57* 588 58.28*
ALP (U/L) 82.61+ 83.26+ 141.13+ 149.12+ 121.6+ 159.61+ 94.62+104.34+  76.83% 71.5+
37.36 32.6 43.76* 49.63* 35.95*% 79.98* 17.15 43.09 33.76 18.23
LDH (U/L) 97.47+ 97.4+ 101.38+ 97.65+ 106.26+ 107.3 96.55+ 100.28+ 96.44+ 96.59+
9.26 8.62 8.24 12.6 7.88 8.77* 5.66 8.46 6.11 5.27
Joint 22+1.38  21.83% 22.58+ 22.58+ 23.83% 23+ 2467 23.47+ 22.58+ 22.58+
circumference 1.25 1.20 1.28 0.61* 1.05 0.41* *04 1.16 1.46
(cm)

AST aspartate aminotransferase, ALP alkaline phetgsh LDH lactate dehydrogenase; *Significant déffee with day 0 (P<0.05);
3Significantly different fron? in the same time between groups

Statistical analysis was performed using SPSS progr Specific gravity and total protein at time 48 and
for windows (SPSS Inc., Chicago, IL, USA). The AST at time 24 showed a significant difference kestw
median of the grading data including lameness amtrm  the two drugs, although glucose, ALP and LDH were
clot quality were analyzed using a nonparametgn #st  not significantly different. AST activity considerig
and the rest using Mann-Whitney and Friedman testspcreased in the tramadol group in all samplingesm
Differences were considered significant a0P5. compared to the time O; although after the most
significant increase in time 24, it did start tocoEase.

In the tramadol group, LDH activity at time 12, sifie
gravity at time 24-48 and ALP at time 12-24 were

There was no detectable lameness throughout thgqnificantly different compared with time 0. The
study during the days of arthrocentesis of eitte#pal  .oqits are available in Table 1.

joint. Clinical examination of the joints did notweal
any sign of the heat, inflammation or pain. Muclatc
quality tests were uniformly normal in both groups

thorough the study and_ there were no 5|gn|f|cant Musculoskeletal injuries involving distal limb
differences between the different times of the S&P  ;5ints remain the greatest cause of loss of athleti
Viscosity of the samples at 12, 24, 48-192 h didl N0y tormance and wastage in the racehorse industry
change considerably compared to the initial samiples (Todhunter and Lust, 1990). Among these, a common
both groups. Cytological examination revealed simil presentation is primary synovitis (Palmer and Besto
significant differences of the 12-24 sampling times 1994), usually located in the carpal and
total white blood cell count and mononuclear celisd  metacarpo/metatarsophalangeal joint of young harses
24 of the neutrophil count in both groups compaied active training (Adams and Stashak, 1987). Diagaost
the time 0. The only difference between the trarhadoand surgical arthroscopy became popular in horses
and lidocaine groups was seen for mononuclear aells during the 1970s and 1980s (Multtigtial., 2003) and

the time 24 and neutrophil counts at 24, 48-192nowadays is being done in equine practice as veell a
sampling times. human medicine. Effective and adequate postoperativ

22

RESULTS

DISCUSSION



Am. J. Pharm. & Toxicol., 6 (1): 20-26, 2011

analgesia is considered to be an essential regeitem although the neutrophil count revealed a difference
for day case surgery (El-Hamamsy and Dorghampetween the lidocaine and tramadol treated groups,
2009). Postoperative analgesic after arthroscopy hayhich was greatest at 24 h after medication anih is
also been examined after the 'ntraart'cmaragreementwith the study of (Whigeal., 1989). Mucin

administration of conventional local anestheticsClot uality is a representative indication of tfigcous
(Khoury et al., 1992). Traditionally, bupivacaine has d y p- , . ,
property and quality of hyaluronic acid present in

been injected into the knee joint after arthroscapy : X :
reduce postoperative pain, but the duration ofctiffe synovial fluid (Mcllwraith and Trotter, 1996). Irhé
analgesia is usually short (Keadiagal., 1990; Lyons articular disease process, reduced polymerizatibn o
et al., 1995). In human medicine, the long duration ofthe hyaluronic acid molecule will result in clot pdor
analgesic results, lower pain scores and few digete  quality and variable degree of flocculation appegri
is reported after intraarticular tramadol (Liker al.,  in a cloudy solution (Smitht al., 2002). In the present
1995; Kursadet al., 1998; Alagokt al., 2004). study, mucin clot quality test revealed no sigrifit

In veterinary medicine, pharmacokinetic study ofgifferences between the various sampling timesgeit
tramadol (2.5 mg Kyand Its metabolite in donkeys has iy each group or between them.

been done by (Giorgit al., 2010) and the effectiveness  There is a close correlation between the activitie
of IV administration is concluded. The local anesith  of  Alkaline  Phosphatase  (ALP),  Aspartate
effects have been shown when administered as &minotransferase (AST) and Lactic Dehydrogenase
epidural to horses (Natalini and Robinson, 2000kr€ (| pH) in synovial fluids and the clinical severityf

are no data on the effects of tramadol on thgpint disease (Van Pelt, 1962). In the tramadolugro
biochemical and cytological properties of the AST activity was significantly higher after mediicat
synovial fluid after intra-articular administration in all sampling times, compared to the lidocaineug.
horses to the author's knowledge. Despite the fach| p and LDH showed no difference between the two
that little is known about tramadol in equine, et  grops. Cartilage has a much lower level of atisymes
present study, 2 mg kgvas used intraarticularly, of| pH and consequently, lesions of the articutatiage

which is recommended by (Shilet al., 2008) for g4 not make a significant contribution to the oltdrBH
parenteral administration in horses. elevation (Stashak, 2002).

Lidocaine has used intraarticularly to induce
anesthesia/analgesia in human and veterinary nmedici

(Shafford et al., 2004; Nget al., 2009). There are ravity between the two drugs and between various
reports on effective intraarticular lidocaine methof 9 y 9

analgesia for facilitating the reduction of shoulde samplmg times compareq to the tlme 0 have been
dislocations, too (Milleret al., 2002; Socransky and attributed to the physiological adaptation procafsthe

Toner, 2005: Fitch and Kuhn, 2008). The use of 6{'oint, traumg of the needle inse_rtion and_repeated
contralateral limb as a control in this model, &ed by arthrocentesis. There were no signs of discomfort,
Hawkinset al. (1993) and Campebedt al. (2004). The lameness and inflammation throughout the study.
volume of 5 ml of 2% lidocaine, which is one of the Viscosity and mucin clot quality were normal and no
most commonly used drugs for joint block (Turnerdetectable joint distension was seen.
2003), is recommended for intra-articular anesthesi Considerably lower side effects including
carpus and is used by Whit al. (1989) Rose and respiratory, cardiovascular and gastrointestinal af
Frauenfeldre (1982); Todhunter and Lust (1990) andhe main priorities of the tramadol compared to the
Campebelkt al. (2004). other opioids, especially morphine, which is a
Results of synovial fluid analyses at the O timecontrolled drug. Clinical studies have confirmee th
indicate the animal's health and proper laboratonanalgesic efficacy of the tramadol after intraarec
techniques. Although Coppa al. (1988) showed that administration in human and it is documented that
repeated sampling did not change the biochemicahorphine and tramadol, at the doses used, provide
findings and cellularity in the synovial fluid; @h similar analgesia when given intraarticularly, so
authors demonstrated that serial arthrocentesisedau tramadol can be an alternative to morphine for
synovial fluid alterations. Total white blood cetbunt  postoperative analgesia after arthroscopic surgfeinci
and mononuclear cells were not significantly défet;, et al., 2005). Reduced intensity of joint pain and
23

Overall, it seems that the slight differences todf t
neutrophil count, AST activity total protein andesffic



Am. J. Pharm. & Toxicol., 6 (1): 20-26, 2011

significant reduction of synovial fluid concentmti of Chirwa, S.S., B.A. McLeod and B. Day, 1989.

substance P (which is involved in joint damage, Intraarticular bupivacaine (marcaine) after
inflammation and pain) is revealed in tramadol teea arthroscopic meniscectomy: A randomized double-
patients with knee osteoarthritis by (Bianadial., 2003). blind controlled study. Arthroscopy, 5: 33-35.

PMID: 2650701
Coppo, J., G. Sandoval and O. Perez, 1988. Andlésis
liquido sinovial para la tipificacion de artropatia
_ o ) del equino. Rev. Med. Vet., 69: 77-87.
It is concluded that injection of tramadol intceth Colahan, P.T.. AM. Merritt, J.N. Moore and I.G.

CONCLUSION

middle carpal joint has no considerable adversectdf Mayhew, 1998. Equine Medicine and Surgery. 5th
on the synovial fluid composition in this jointsal will Edn., Mosby, St Louis, ISBN0815117434, pp: 996.

not cause in lameness. Therefore, it can be caeside pgn| M.R., J.F. Dasta, W. Zuelzer and T.D.

as a good analgesic with the fewest side effectcanld McSweeney, 1990. Lidocaine local anesthesia for
be used after arthroscopic surgery in horses, witho arthroscopic knee surgery. Anesth. Analg., 71:
further studies of this drug’s clinical efficacyr fahe 670-674. PMID: 2240641

treatment of articular pain in horses are warranted Doherty, T. and A. Valverde, 2006. Manual of Equine

Anesthesia and Analgesia. 1st Edn., Wiley-
Blackwell, Oxford, ISBN1405129670, pp: 362.

REFERENCES El-Hamamsy, M. and M. Dorgham, 2009. Intra-

articular adjuvant analgesics following knee

AkinCi, SB, F. Saricaoglu, O.A. Atay, M.N. Dorahd arthroscopy: Comparison between
M. Kanbak, 2005. Analgesic effect of intra-articula dexmedetomidine and fentanyl. Res. J. Med. Med.

tramadol compared with morphine after arthroscopic ~ Sci., 4: 355-360.

knee surgery. Arthroscopy, 21: 1060-1065. PMID:Fitch, R.W. and J.E. Kuhn, 2008. Intraarticular
16171630 lidocaine versus intravenous procedural sedation

Alagol, A., 0.U. Calpur, G. Kaya, Z. Pamukcu antl F with narcotics and benzodiazepines for reduction
Lo AR N of the dislocated shoulder: A systematic review.
Turan, 2004. The use of intraarticular tramadol for Acad. Emerg. Med.. 15: 703-738. PMID:

postoperative analgesia after arthroscopic knee 18783486

surgery: A comparison of different intraarticular garlicki. 3. M. Dorazil-Dudzik. J. Wordliczek ar@l

and intravenous doses. Knee. Surg. Sports. Traum.  przewtocka, 2006. Effect of intraarticular tramadol

Arthrosc., 12: 184-188. PMID: 14691621 administration in the rat model of knee joint
Allen, G.C., M.A. St Amand, A.C. Lui, D.H. Johnson, inflammation. Pharmacol. Reports., 58: 672-679.

M.P. Lindsay, 1993. Postarthroscopy analgesia ~PMID: 17085859 _ _
with intraarticular  bupivacaine/morphine. A Giorgi, M., G. Saccomanni and V. Andreoni, 2010.

randomized clinical trial. Anesthesiology, 79: 475- ~ Pharmacokinetics of ~tramadol after ~epidural
) administration in horses. J. Equi. Vet. Sci., 38: 4
480. PMID: 8363072 ) S
Ad OR. and T.S. Stashals7. Ad L 46. DOI:10.1016/j.jevs.2009.11.004
ams, O.R. and T.S. Stashaleg7. Adams’ Lameness Hawkins, D.L., R.J. Mackay and G.G. Gum, 1993.

in Horses. 1st Edn., Lea and Febiger, Philadelphia  Efects of intra-articularly administered endotoxin

~ ISBN-10: 0812109805, pp: 906. _ on clinical signs of disease and synovial fluid
Bianchia, M., M. Brogginib, P. Balzarinib, E. Baghit tumor necrosis factor, interleukin 6 and
and P. Ferrariet al., 2003. Effects of tramadol on prostaglandin E2 values in horses. Am. J. Vet.

synovial fluid concentrations of substance P and Res., 54: 379-386. PMID: 8498739
interleukin-6 in patients with knee osteoarthritis: Janson, W. and C. Stein, 2003. Peripheral opioid
Comparison with paracetamol. Int. Immunoph., 3: analgesia. Curr. Pharm. Biotech., 4: 270-274. DOI:
1901-1908. PMID: 14636839 10.2174/1389201033489766

Campebell, R.C., J.R. Peiro, C.A.A. Valadao, A.E.Kanbak, M., N. Akpolat, T. Ocal, M.N. Doral, M.
Santana and F.Q. Cunha, 2004. Effects of Ercan et al., 1997. Intraarticular morphine
lidocaine on lipopolysaccharide-induced synovitis administration provides pain relief after knee
in horses. Arg. Bras. Med. Vet. Zootec., 56: 281-  arthroscopy. Eur. J. Anaesth., 14: 153-156. PMID:
291. 9088813

24



Am. J. Pharm. & Toxicol., 6 (1): 20-26, 2011

Kapral, S., G. Gollmann, B. Walt, R. Likar and R.N. Natalini, C. and E. Robinson, 2000. Evaluation lof t
Sladen et al., 1999. Tramadol added to analgesic effects of epidurally administered
mepivacaine prolongs the duration of an axillary ~ morphine, alfentanil, butorphanol, tramadol and
brachial plexus blockade. Anesth. Analg., 88: 853-  U50488H in horses. Am. J. Vet. Res., 61:

856. PMID: 10195537 1579-1586. PMID: 11131602

Keading, C.C., J.A. Hill, J. Katz and L. Benson9@9 Ng, V.K., H. Hames and W.M. Millard, 2009. Use of
Bupivacaine use after knee arthroscopy: intra-articular lidocaine as analgesia in anterior
Pharmacokinetics and pain control study. shoulder dislocation: A review and meta-analysis
Arthroscopy, 6: 33-39. PMID: 2310448 of the literature. Can. J. Rural. Med., 14: 145-149

Khoury, G.F., A.C. Chen, D.E. Garland and C. Stein, PMID: 19835705
1992. Intraarticular morphine, bupivacaine andPalmer, J.L. and A.L. Bertone, 1994. Experimentally
morphine/bupivacaine for pain control after knee  induced synovitis as a model for acute synovitis in
videoarthroscopy. Anesthesiology, 77: 263-266. the horse. Equi. Vet. J., 26: 492-495. PMID:
PMID: 1642345 . 7889925 .

Kirsad, H., O. Karsan, M.S. Yiksek, C. Atalay and SPrlce, . S. C_:a';nona, E.M. Welsh and NK Waran,
Uslu, 1998. The comparison of postoperative 2003. Preliminary evaluation of a behaviour-based

. ) . . ; system for assessment of post-operative pain in
gnalge‘?lc efficacy of mtrqarncular morphine and horses following arthroscopic surgery. Vet. Anesth.
intraarticular tramadol. Agri. Istanbul., 10: 38-50 Analg., 30: 124-137. PMID: 14498844

Leme, F.D.O.P., G.E.S. Alves, P.M. Junior, "B'M'Reuben, SS. and NR. Connelly, 1996.

Sampaio and J.J.R.T.D. Matos, 1999. Synovial  postarthroscopic meniscus repair analgesia with
equine fluid: Protein, cellularity and mucin clon intraarticular ketorolac or morphine. Anesth.

fresh, after cooling and freezing. Cienc. Rural. Analg., 83: 1036-1039. PMID: 8610863
DOI: 10.1590/S0103-84781999000100007 Rose, R.J. and H.C. Frauenfeldre, 1982. Arthrosinte

Likar, R., K. Mathischitz, M. Burtscher and H. Stetr, in the horse. Equine Vet. J., 14: 173-177.
1995. Randomized, double blind, comparative  DOI:10.1111/j.2042-3306.1982.tb02383.x
study of morphine and tramadol administered intra-Shafford, H.L., P.W. Hellyer and A.S. Turner, 2004.
articularly for postoperative analgesia following Intra-articular lidocaine plus bupivacaine in sheep
arthroscopic surgery. Clin. Drug. Inve., 10: 1-17 undergoing stifle arthrotomy. Vet. Anaesth. Analg.,
Lindegaard, C., M.H. Thomsen, S. Larsen and P.H. 31:20-26. PMID: 14756750

Andersen, 2010. Analgesic efficacy of intra- Sheehy, J.G., P.W. Hellyer, G.E. Sammonds, K.R.
articular morphine in experimentally induced ~ Mamaand B.E. Powest al., 2001. Evaluation of

radiocarpal synovitis in horses. Vet. Anaesth. X?TZO'\? r\(/aé:te pgzrss '225_y1n408/£|122m§${§ slci;gggséegs.
Anal., 37: 171-185. PMID: 20230568 S S ' '

i Shilo, Y., M. Britzi, B. Eytan, T. Lifschitz and S.
Lyons, B., D. Lohan, C.G. Flynn, G.P. Joshi and T.M Sobacket al., 2008. Pharmacokinetics of tramadol

O'Brien et al.,, 1995. Intra-articular analgesia for in horses after intravenous, intramuscular and oral
arthroscopic meniscectomy. Br. J. Anesth. 75: 552-  administration. J. Vet. Pharmacol. Ther., 31: 60-65
555.D0I: 10.1093/bja/75.5.552 PMID: 18177320

Mcllwraith C.W. and G.W. Trotter, 1996. Joint disea Smith, R.K., M.P. McGuigan, J.T. Hyde, A.S. Dalydan
in the horse. 1st Edn., W.B. Saunders, London, C.H. Pardoeet al., 2002. In vitro evaluation of
ISBN-10: 0721651356, pp: 490. nonrigid support systems for the equine

Miller, S.L., E. Cleeman, J. Auerbach, E.L. Flatow, Metacarpophalangeal joint. Equine Vet. J., 34: 726-

2002. Comparison of intra-articular lidocaine and 731. PMID: 12455845 .
intravenous sedation for reduction of shouldersocranSky’ S.J. and L.V. Toner, 2005. Intra-aricul

dislocations: A randomized, prospective study.J. I(;(_j(?cair}e foé;giﬂridi?gozzgf g&?grif;szg(;lilger
) islocation. 7 -426. :

Bone. Joint. Surg., 84: 2135-2139. PMID: Stashak, T., 2002. Adams’lameness in horses. \Wiflia
12473699 N and Wilkins, Philadelphia, pp:485.

Muttini, A., C. Vantini and A. Cuomo, 2003. gteel, C.M., 2008. Equine synovial fluid analysigt.
Arthroscopy in the horse. Vet. Res. Commun., 11 Clin. North. Am. Equine Pract., 24: 437-454.
79-83. PMID: 14535373 PMID: 18652964

25



Am. J. Pharm. & Toxicol., 6 (1): 20-26, 2011

Stein, C., K. Comisel, E. Haimerl, A. Yassolridaisd
K. Lehrberceret al., 1991. Analgesic effect of

intraarticular morphine after arthroscopic knee

Van Pelt., R.W., 1962. Properties of equine syrlovia

fluid. J. Am. Vet. Med. Assoc., 141: 1051-1061.
PMID: 13996105

surgery. N. Engl. J. Med., 325: 1123-1126. PMID: White, K.K., D.R. Hodgson, D. Hancock, B.W. Parry

1653901

Todhunter, R.J. and G. Lust, 1990. Pathophysiolfgy
synovitis: Clinical signs and examination in hotses
Comp. Cont. Educ. Pract. 12: 980-992.

Turner, T.A., 2003. Examination of the equine foot.

Vet. Clin. North. Am. Equine Pract., 19: 309-332.
PMID: 14575162

26

and C. Cordell, 1989. Changes in equine carpal
joint synovial fluid in response to the injectioh o
two local anesthetic agents. Cornell Vet., 79: 25-
38. PMID: 2912672



