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el )
3gmaall 335k alaiiuly @Y ) Sl salall (04 aall) ddau gl el de jall s oY
FIA e Cpa s el anS g ausll) dleaY) L5 (Dixon, 1980) Jsils
el
2S5 o Sl Slgay) 3l Zlaall #1808 @Y Akl LY dajy Gand -t
Lead Cpn g ohgd)
Dose-response relationship AP Sl de jally Llaia¥) 48 W@ -o
Al F18 8 L an s suel) S gy (sauST algaY) ilis Y o sl
aaSll) algay) il @Y ) gkl i gl g AU el latu¥) C d8R) 4 jlaa -1
Zlaall F11 e Cpa s sl S g
Baker’s yeast LAl 3 yeds dasall g 3 ) jall Ladldl) &Y o gkl dllad uld -V
oA 1A L Cpn s omel) 2 gy (2SN aleaY) Ll
& el sl i Bk e Basaly Y 5 ST QL slaall il Guld -A
Zaal F1A 8 e Cpn s uel S g g2 alga ) s il laly
Y 5 0S5 el A giall 5 1D ASisall Aladll e ganslal slgayl il -9
oaliy ddiite Ll ded 3adl dillac) die @Y ) gkl A0 Lal) Adladl)l b8 -)
gl FE L sausll) alea)
Lsad Baal @Y 5 ) 511 Alalaall Zlaall #1,8Y 40 5 Al oty e il s )Y

) 180 b Led okl algay) il g dduiie QL
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sagaall zlaall &1 EY anll LBl 8 &Y 555l 38 5 o sanslll slgay) 8l )Y
O s0oned) aS 5 s Bagall e
FIA 8 L auslil) aleay) iliy &Y 5, sl Aol A8 ) jplee (uld VY

el
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Ketorolac <Y g, gl 1Y
saliaall 4 50Y1 e JY) Jiadl ) iy sl 5 Al CiliSine aa) (e @Y 5 ) Sl amy
Non-steroidal anti-inflammatory drugs (NSAIDs) 4y iull ne lgi™
sslae s Antipyretic 3, all 4a8la s Analgesic aDU AiSue 43l g0 dyllad elliay
(Gupta et al., 2001; Javier Lopez-Munoz et al., Anti-inflammatory <«

.(2004; Hendarman et al., 2014; Aly et al., 2015

& Janiny il a5 i) e LU Baliaall 4001 Bl (e Y 5 SN aa
e)ya) 2z 2l Sl Jastiong 5 4 3o gl sala Lal 0 58 3l 50l 5 Ao giall 2YY) (S
J=il) 45 35 el Opioids 4 s AU LSl 4550Y) e ey Ly daal el cilileal)
el Gsiue o duila @l Gy Y 4 ad )y ALE duils il il 4SO
¥ oo lilise dlany Loa il Slgall adaudii ade e Slab uaslls Jle gl 8l
A0 Ol e 5 eall 3alias ddlial ol 8l elliayy AU (Sasn o) 50 4dly 433 58Y)
Gupta et al, 2001; ) 48 4eV0 i Ale o< A Ladadl Gl
JavierLopez-Munoz et al., 2004; Hendarman et al., 2014; Aly et al,
(2015

3¢5yl Allexind Gali e Tramadol Jsslel il liia amy &Y 55 €11 o) WS
o) L) lalian aa3 5 A jadl i) ey ddas giall 5 520080 2V Sl Jantiog
oS e il Gk e Shed Lexie sl Gl ALE sl e Ty
Jelinek, 2000; Ol1¢ et al., ) Jsbal 5l 5 () sall Jin &y K yall A Y] Uil
2000; Rainer ef al., 2000; Shankariah et al., 2012; Hendarman et al.,
(2014
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— ()
&Y oSl Jas A1V oY Y

O s Aglall 3auSY) Y adanily Jadll 48k Y5 ASH Jee 4SS oS
Sl Bliall e Jypadl Coxl s Cox Ailall 35S cllay 3 (e 1530 2530 i
Sl s house keeping ey i) sl 485 y2all 5 cariagll Sleall dplalaall 4ke V) 4k
c"“!‘"‘:‘ e dazy Cox2 ¢ Abadll slaal) il d3le ) 5 sadall LSl 5 jll Jae aldyl
Baa oSl 5305 Cox3 s al¥1s 5,1yadl Clanl s Aalgil¥) il jind) (3o Ae siia de yana
Coxl , Cox2 (el A ay®i o &IV 5,8kl Jaryy (Sl Jually glaall 8
.(Tomlinson and Blikslager, 2005)

A a5 cyclooxygenase Ailall sauSY) cilay 3l dandii JA (e A0V o2 o
e Dliia gaiad Ally NSAIDs dovgpiadl g Qledly) Glabias Jead 4 )l
dalall sausY) ey 3l Ledaufi IS (e Bl all daila s el salizaay WM
Jssal prostaglandin cpadStis sl ~U L e Jaxd Wil cyclooxygenase
Glias a6 adad AiSuiall Y1 el 88y QleilY) Gigan s anlly AL Gubual) e
L dgllaial g ClipadlSlin gyl 2l g8 oyl 8y )k o Aplaaall dulladl) Aol 5 Q1Y)
Sl 5 ibiall il puiaill V) e W) g Jail 5 A) 2 ge dllad S A
.(Osafo et al., 2017)

SN g oSl Ayl gal) AS ald) Yo Y. Y

u.u)i\ el USSJ EJ:IJ.G &L\JA.I ‘f &LLH:JJ &ﬂ‘){j‘)j.i:\ﬂ :\:\S\jﬂ\ %S);j\ UABLA; u\
(oSl Slga¥) Al (e et 3l G gaall 8 Y 5 58S 4 5all A8 jal) Gailiad

iy el LoDl Al 585 el ) ey s dng s 3y sacn @Y 5 ) i€l (g
hardl Giall Gk e A3 00-20 g adll (G Hha e AlGl e dRE £0- Ve Gl
Glucouronic acid — <bissSslall (malay GIBY) iyl o () 4l Easy WS
s2a) die Ay s A Jead &Y 5, 5€U Bioavailability sl 8 sl dss o))
.(Arsac and Frileux, 1988) adll 32 b e
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duy WS 739 ) daal pall La 30 Slinis g0 ae 508 3 ey Y 5 )5S L 5
JAK ‘_A\}u daniall ‘_A\ Y 5kl ymy g Glels 1-¢ 9\}; SY 5 skl Canill jae
.(Brocks and Jamali, 1992) il culs 85 508 iy aal 5 Y 4x]

de y pexdly SN e oM # okl Caaill jae s @V ) Sl 2l Jare o) LS
Sl e yilia il Led 2l (il el Gls (oSN JRY) (g & silay ) myall
.(Buckley and Brogden, 2012) <V 5 siSl 43 4al)

~£0 2ay Alladll 55,50 Jemyy A2 Yo 3 Lehsan T Ladlall Y 5 i€l Allad o)
.(Dawood ef al., 2000) 48> 1

Y g gkl Ay 3 pead) Y Laatia) WYY

sypaldlly hall ddhie 8 sl WYY pSld 8 AV 5 Akl Jasieg
Lledlly cpadl all (S (8 Gpall ol pll JSE e Jantin s LS 4dSeed) @Bl
.(Brogden et al., 1990)

bl Sl el 8 aladl WY a5l Jexdiug
Sk e sl Gout we ) el y Jaldddl Ll #3le A (Turturro ef al., 1995)
Cllaall o) al axn AV Sl Jerivns (Shrestha ef al., 1995) lasll (sl
(Lowder et al., 2003) 4l

Jia 3adll 5 s giall a1 Sl Al ad)l Clleadl o) ga) 22y Y g &l any

G a5 58S (arall (Suds A sl lllall g allaall dal a s cdadl dal s Cllee

OHaadl Gl 3 daladll 4heiall QYY) Sy Gl sally cledall dagi sy
.(Litvak and McEvoy 1990; Dawood, 2006) Caekall sl (38 all a1 Cawas

Lgalia 3y sy o) (oSt ) (sa Lumal) (all 3yl (e Y 5 sisl) slac) o5
.(Litvak and McEvoy, 1990) Pentazocine ¢ s3tiin) slac| 2ic

Ul 5 el 4y gaBl dpulall <l il o Julill e @Y g sl aladi) Jany
dpand) 5 Cay 3l Caglane b elld aa g Al (SaS 5 gl aliae 7 DaS dladiinl (Say 3)
(Carney et al., 2001) 4elatin) (e 2025 Al gl 3aal Allaxind (e da3lil) 4, K
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aladinl () a5 3 4z ogthe) e daddiuall 40 58Y) 4508 & e @Y 5 kI Jly
san gl ogtlae) die agle o Lae Bl U 0 sall £ n e JI () sal) e Y5 s
(s Il a5 el Sleadl Jand Consy (631 5 G sall Al Y (e JIy 1a
.(Gillis and Brogden, 1997; Carney et al., 2001) A duilall <l il

¢ s Gardl Jadiy ddlise cVls A AU oSS @Y ) gl Janting 5 WS

(e Jan) g Y 5 ) I day g aUaall g S3lcarll 2Y g (g 8 3 garll Al ja ¢ bl g laall

iy LS (ol hally oK (arall Alla & ADU (SieS HLEEY] Aral g DY) gl
(Turturro et al., 1995) Traumatic injuries 42Xl cilblal 8 4claain

parall ) clerall W L sasn gl AU (S o) 50K &Y ) g€l Jlariad (Say g

Jari () OSary A 5d¥) 4 sa¥) Jie (5 AY) ASiall 4 50Y) pe allenial Liay) Jundy g

4okl = ooalls el WY1 23l (b ) sall s Jsaliial )L ae Liayl &Y 53l
.(Turturro et al., 1995)

Aledl) lle it 0 Ayt il L) Clilian e Y oy I e LS
(Turturro et al., 1995) &Sl ot il Al 5 gl dpnsall (Sl 5 ) 2

Giadl By e ade) 43 )k (S ddlisa glhae) (§ k@Y 5 gl olae] (Says
L33 (8o S 5 ad ) (b Sl Agllad i (3l 028 5 Lo sl SISV (4 el ) s 51l
o Al AV s 8 Bals 6 aey g A sedll illac ) ARy e e A jlie Ay gad) Aillad g )
O z 85 (Turturro ef al., 1995) & s dal a ¢l yal exius 3l dua el @Y
.(Jelinek, 2000) 4 )Uall YISl = Slal Jia¥) (Sasall o) sall sa &Y o 518N () S

SN g ghaslt Apuilad) ) il £.Y .Y

BN a8 Ay g il e i saliaall 450l Alile ) ity Y 5 538 ) Lag

b Jiam Al sk saals dle e ag Ldlexiul die LapuY 5 4 50V o3gd 4 g yrall dilal)
oY adani e Aails dgalal) HEY) 28 ) sSiy (o 6ISN Jadll g sanall Jlalaall Liall JSU
¢ Sl gyl 2 e QD ) g2 lae COXT IV & sl (e dgalall 5auSY!
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) g B @Sy ca il Sgan ) g bae & gedl) mildiall aead ol e Jeay WS
.(Reinhart, 2000) dsuluall la % S leli & gan

ity e Y sas My pamgl) Jlead) e duila il il Al AV, 5K )
il 0da e dae 5 4 sell pildall A8 5 aall Cailda gy Ay K Cailda gl e i
dary 4l LS ¢ (Kenny, 1992) @lsin ¥ jee o J8l JULY ¢l sall ollac) e Ciiaa
L b el mued) sl ol Bk (o daecadl) BLEN Gy 28 e
.(Vane and Botting, 1990) puSStis s )

vie Al pall Glleall ey gl ol Lapa¥ 5 pall a5 dlee e oY 55080 i
(Kenny, 1992) &bl dued (e ST 520l 5 Adlle & jay aildac)

Gl e 8 Bl Alsh ol @l @Y gl elae) die A0S0 Al il
.(Buckley and Brogden, 1990) a2l (& o sl sall 5 G 5 52l 5 Ly sall 5 iy SU

gl Jleall e @Y ) ikl Jlesind die &l yuad g Ll & il o Jas ol

4 gedl milaall Caillay A @l s Ggaa e Jergy WS il 3 ol leally

L5 Jlerinls 4556 Ulea) amy Y &Y 55 ikl (o)) 4888 &5 38 al V) oda g
.(Litvak and McEvoy 1990) 4L gl &l jial #3all 4 sliy (] aia yall (g2l 435 58

Lf°‘ K A8a ¢l ¢ oLl ¢ 8\3.451_3 &Y g sl sz-;‘y\ ailall Y1 i

Gl lisd 5 il Galia ¢ aagdl ue ¢ Goall 8 33 ¢ Lsedl) dae V)
.(Arsac and Frileux, 1988)

L 9aY) de gane g aildac) e S0 Al <l G Y 5 s o) AaaSla
.(Rainer et al.,, 2000) w28l A1) YA 3 el 43 58]

aladiul vie s Cay il ¢ gl Lgie Lima Vs 8 @Y ) Sl ellac) dlae e
GRS Gsiae B o @Vl Jery dlliSy s AV A Glalias
LS ¢ Apay g i) e gV cilaliadd Ha) aladiul i 4udy 138 5 Leukotriene levels
Gy (g 33l Basall Jhalal) o Liall JSU 5 o 5lSN Qi) Ale ¢ yan s &Y 5 ) 53S0
.(Reinhart, 2000) (=l vie dusbuall L )i e Db 4 seill mildall paadl 4oy
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pdl @il g o Ly yims 4dyis paaed) Dleadl Gl 8 sy &Y 5, 53S0 )
(Kenny, 1992) < siw ¥ e S8 yany Jakadl allesivl vie KU Cailla
3aL ) oy Al Ay 2o @Y oSl plael) aie ijlﬁ\ Jdall g WS
Buckleyand Brogden, ) pall (8 Cna s il s il SU 5 @by ) sl Glaalas 5 o sanli 5ol
(1990

Oxidative Stress sl sgayiy.¥
3yl Hsdall 4S8 3l 4l e Oxidative stress st slga) <y
B2uS sall S jall (m patl) Aats Gaaat Al sl ASH 4 WA J303 Free radicals
St dlgay) Al i s Hydrogen peroxide oes s ued) 1S 5y Jis Oxidants
LA Jals Antioxidants 328U saliaall 4558l 4y pall clelaall 8 JI& 25 )
Learhaad Lgad) (o auall (8 4 all CliSall adasd ) o Al all (K aia
5o s Laa 4y ga¥) e Lgha (S35 Al i gl (e 4 i Lay g 1) Aze N
oabeaSl Lgashat (o b Adlisall 4 5330 4l sall Laiu¥) o 8 p8le e 5l 58k
Patockova et al., 2003; Dalle-Donne et al., 2006; ) i 5 il ac] gall 5 Axiaal)

.(Lee and Jeong, 2007

i G L ekl Cllead) () 8 JA Al sausUl) dlgal) o ey GliS
oms Reactive Oxygen Species (ROS) Jurdll GuauS oY) o (g giad LS ya
0S¥ (e aldill Gllee Jiad Sl Antioxidant Cascade 32uSY) Cilalias Aol
.(Achuba et al., 2005; Sayre et al., 2008) J=\all

Sl AlgaY) Eigan Ao Al 4 gaa gansl) cillaad) V- Y
Total 32—uSY) il e Ma (b4 le Jui oy gawslill sl gy ()
= (e S-S Alad (Wl 8 e (S5 ) antioxidants  status  (TAS)
2w )y guall a3 33 5 Glutathione peroxidase Ju—uS 5 (sl K

Jyiw llh S Catalase SV oy 3315 Superoxide  dismutase i se—wnd
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RSP Bk PN PN S W ' P E. g S RN 1 JC PP | U
pr ) Bl g wgdsnui¥) 8 Malondialdehyde +—tealulyi sl s Glutathione
.(Dalle-Donne et al., 2006) a3l Jas s L 330 Jic

Gl e WA AEy o Jaad 3 ¢dagadl Gl ) (e 32u8Y) Cilalias a3 g
Cigan 3iad 3anS3e Jalse s e o) gl G paill die b S 5 Jy sauslil alea)
0585 Qi) Jass Aed (Hussain ef al., 1995; Diaz ef al., 1998) st slgay)
by e 5Sys oyl de sane g Aagpe Apady Judle SO (e o 5l K
oo e liall g A1 LSRN Gl s b Laga |53 535 oad) S muia LA 3 i
Pastore ef al., ) il Jah b dua¥) Slleall (pe 4 sSiall 3_all ) sdall A1) Gk
(2003

At A 5 pagdall 4080 Cge Jaiad e Al Alaa e Jand 300SY) Cilalizas o)
Allia (55 daplall Alall 85 s 5 Hned) 2S5 gt e Gl 3auS 50l CUS )
AIA 8 3o gl LS el 50l ) die () B pall LS yall 5 5uSY) Clabiae G ) 58
.(Buttke and Sandstorm, 1994) (s2uSUll slga¥) & gan el Casy

Al Jab il clelaall b J Gaa) e Jeny sl sleay) o LS
Gl s a3 Lol L 3auSY) Cilibime Al iy 5 Al ASH LA 8 5SS 5aliaall
dgayl A 8 WS 5 paiddy A gaaslll dgay) Gaa o Juie Al K
Pastore ef al., 2003; Patockova et al., 2003; Dalle-Donne et al., ) St
(2006

PR (IUPESY RUAKPN S JYPNPRXIVE IR PRI o W (R SR
oo ded Al 3auS sl LS pall (e le sl SV G g pned) 2nS 5 pn 2y
asl (<5 3 Fenton reaction ¢si# Jeli ddalu o 3 all 5sdall op &l jaéasi Gilaa)
&gaal Gyl cuddl a2y 63l Hydroxyl radical aeS s nedl jall sa 5 a0 ja
Lipid Ol 3281 Siags LlAl clifa what o Jany 48 oSl alea)
elac) sic s Al o2l L) Lgian ey liis,dl Liad by LS peroxidation
Apoptosis bl 5l meuall Al Gise o deny BB 58 S0 Gas g yhedl 2S5
Cligigodly Asell Galaadl sdlall sansSYl 4 e S5l e slaeVlg

.(Navarro et al., 2002; Patockova et al., 2003; Sayre et al., 2008)
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0132l 5 (Wohaieb ef al., 1994a) <ul 3 Gun s sl 2 g 5 elhac ie

Sgan ey oaly cpe sal Bl 700 S50 dll sl (B (1290 (Gas llae)
Liasa O ool 2 gy ellae ) Loty AdliAal) auall aillay & yuii s (s2uSH alea))
W ee e e il )l o) (s Js¥) o sall Sia zlaall &1 8Y Codll ela (A 7000 38 iy
e e e gl g il ¢ il ol A oSl slga) Al Gigan ) @l oy
(Ahmed, 2010; Y+ VY ¢ sa) zlaall &1l

Giob oo Lo S gilall (8 daall Adal) Jahy Lads 0S5 Gon 5 2ed) 2S5 50 )
Gl 2008 Y1 Jadl ad) 3l Jsad e Gan soued) 2S5 o iy 3 AV Cllesl)
D sranand 2 gl g gaad) ey ) Allad Al Superoxide anion free radical Al
.(Sayre et al., 2008) Oxidase 312 ¥ a3l 5

albaall 45 Sall LAY sauslill slgay) dilaa) Ao dery Gan s gl 2S5 5 o) WS
5 (bl LAl G ge dlae e L) g s plaall Sl Aliaad) LA 5 ) i) 8
ddlall & ol dais Necrosis Al sy iy 43lal) & gal 4 il il 3005 e Jany
Nunes et al., 2005 ; Fatokun ez ) G sovell 1S 5Hn elac) 3ae o Gy adiay
(Dirican et al., 2008) Jusi¥) 3 sy 4313 Jall5 (al., 2006

GVl 4 s oSl dgay) s e Biomarkers Al cledle iy
iy e i oSl SeaY) oY saays ol sl slhe) 38 avall duaylall 5 dacayall
Dl Al 8 o saall g i gyl 5 4y g ill (alea¥) aalaad o Jasy 4358 40 5l
.(Dalle-Donne et al., 2006) ¢! sl LAl dlain) e

Glaa) Bish e sl O saall 3auS) dlery sausSl dlgay) Aol g Alal) cLie alaaiy
Caillay i)y Al Jaly U Ji ) Jsas Lghes LIAD slie cillee 8 i
Ay 5000 Al sl 3 I8 gan ) (g3 8 (pes A el 8 53 s pall L)
.(Dalle-Donne et al., 2006)

Lyl g2 €lld ol 3 gausSlill slgayl Al 3 J8 RNA 358 Gaslall delia ¢
Ag g o) OOl Wiaa ey Adadl Jala W shals Al ol sell L) Jiss )
Down A3 pall Ll dlae) A A & gas i Lee AR sLEe e 8 sa g4l
.(Crawford et al., 1997) Regulation

) oAl Hdall Cuy sl Jleall g Sl dleadl A e Slea SSI ol
NVES RUTENE PUPIVA IR EWCTUTENTE R | LS PN TR ) PN EN W T i
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$laal) el s Al e paleal) (e alle Fad e (o giay gladll )y LU
.(Dalle-Donne et al., 2006) 4y clleall jas5 dlle 2as il
Sl Alga ) Eilaa) 8 Jantivn 43 58 508 50 B3l Can g sued) 2S5 om0 58 g
ikl sldl 8y )k e Filtration il Gl e Al clie Mgeun o 43S
5 gear Aaslaa (gausSlill dlea) Eilaa) & 44l )5 Aquaporin channel 4 Aaisdl
i gyl 5 4 g5l palea¥) ae delily cally LS5 a0l 2 Gk e 3aa
Al sall Laiul) (8 it Aali Led ) e Slaa) o AN Gige () o Mg el
.(Gutteridge, 1995; Bienert et al., 2006; Lee and Jeong, 2007) Leidlas <llXS
LA & L-type g58 (o pondSl 3L iy (pa g el 2S5 50 o ddaadla o
A Ml sl (sl 3305 et g3mme S8 AN Atiaall 4 Al dilaall Gl
.(Mergler et al., 2005) dxuazdl J& 5l &l ) 8l

9] B g sl Ay o ) Laad) Y2 Y Y

i gallall 45 Lead) oy il all o pliatll Gan s puel) 2S5y derian
il die 1AV Cual ) Gl 38 mlau e s A Salmonella
byghe LS Bl Adag /) ¢ S allexisl e (Cox et al, 2000)
E. 405l s8ll LS 5 da i s dpal ya) e S oLl Liayl Jasiny 5 Disinfectant
Lefant Al Al jaY) Jals ) (525 Lae dagioall sl slea ) Sisan 8 (e coli
DS % sl S5 Hn Jariy Sl gall 8 o gadl () (i el AaBS 5 a5l
daadiiall @)yl e =y adll Gak e a2S/JaY-) de yay Emesis sl Slaay VAR
.(Poppenga, 2004) Detoxification 4wl 41l 3y

ABlisal) 4 oD 4l gal) Alaia) A o il g gauslill dgay) €-9-Y

g all 2ol 8 deadiaall 4500 dagliey dnle A9 Alaiul Gl ) Ll
O 3auS) 3aly 3y Aliaall (ankll) aleaYl sl (i il Ao i) 8 Epilepsy
(Lopez et al., 2007) 5283 salaall 4y 5lall ¢ laall 401 8 (alids) as

Ll LSl e 2ry ganSlll dgay) Ala b adiyall algalulaigllal of 5
Lowe Ao lall clisigylly DNA o5l sl ae LY o dany 3
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Marnett, ) 43530 Leilain) & ey LN Caillay 4 Jla 43055 @ ik Gisaa
(1999; Del Rio et al., 2005

Sl e Jand Gl 45030 Al sal) Llaia¥) B s o Jany dea) ()
(Alasball Jie) Cpla s sill de gana 43500 Lehara (o zlaall #18Y $laall b ddlial)
e dary sldl 8 zlaall #18 Immersion e Akl sy aaaall dlgay) of ans 3
Jiisa e 438 5all ol a5 53l 43500 Binding sites bl oSkl 8 dnae 3 )
[(Garcia et al., 2002) Jeiual) 038 g0 5 58 Jadi i &y 51 028 Jany s GABA,

AN Jals o gl QU 38 5 2 5w sanellSH BLE iny ca g puel) 2S5 m OF a9
oo JIE 3 Neuroleptics <biageS daddinuall o saallSl) slal ddaiial) 4 50Y) ae Jalai
Ol &8 Bl o2 of e Jy e (Akaishi ef al, 2004) dasasll J8 ) ) )
laall 1) Asaall LAY (o Gpanll J31 51 3180 853005 Cagan ) (g5 38 o sl

saal 700 S i oladl (8 Gas s el 2S5y s2uSU algaY) Silaa of aa 5 WS
UiV e a3 Jlin sty sl die 55l <l s 4l Gyl ele ae aadd ¥
Oe)s el Bae (e 2 35 el sal (aSade (8 (e (8300 ) I s Al sall
fladll Aylaiud 5 Al (e 315 63 Sl Mleal) U 4 e 35 Leie dalaY)
Mohammad et al.,, ) 45V (a4 oSl deay) al sy XKy sl
sla (8 70,0 3Sh Cpnoouell 2SSl deay) of Jaa ) Lty ¢ (1999
It ool adill Aagii asill 30 30l o Jany e saal 3add zlaall #1585 @l
.(Ahmed, 2010) ¢l 5 5253 3l uadall die o ill 320 (& (i

sl (a8 Bae 305 G ensoned) 2S5 (2uSUl Sea ) a5
O sialy ol vie jlia i aly il sae A Sims s sl Bae 330 ae asal
SIS 5 3 oY) il e gansSll Sga Yl Jal Y s e s il Y1 683 b cualill
.(Wohaieb et al., 1994b) 4 sall Alain¥) e Al 5 gusall i g ll alaas

Sisan gyl Bl paba il asedSl Jie galaall (el of WS
Jelil) cpaS N1 8L 5 Y o Lae Adad) 3 500SY) cilalias ol uiuly (sauslil dga)
Sl gyl alaat ) Lnge el € ) j3ns s sael) 3l Jia 5 all ) saall
Slaa) e Willd I Gobeal) o3 aenll A1 (5 5255 DNA g5l (aslally ¢y saall
.(Ercal et al., 2001) St slgaY)
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&b el gllall 58 55 80k sl dla) Gigan e Load o gealSl) Jany g
N amall (55 B il e Jay 3 anall (555 8 Blall Can s 13 all 2l L3
O B of LS sl alga)) s 8 W sais 4dad) (ol gy (V) dlae 4 JIA Cigan
o S i 8 Baly ) elliy anll La 33 & algualllas gllall 5.8 55 8 8ab ) G A3yl A8Dle Gllia
LS ¢ (Jemai er al.,, 2007) Oadl (8 S5 2y glaal) Jie Aasil) (A Caans )
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Abstract

The aim of the current study was to compare and reveal the
pharmacological activity of ketorolac (analgesic, antipyretic and anti-
inflammatory activity) in normal and stressed chicks with hydrogen
peroxide (H,0,), investigating the effect of oxidative stress )OS) on the
pharmacological activity as well as identifying the ketorolac
pharmacokinetics and plasma concentration in chicks and the extent of its
change in the case of oxidative stress with hydrogen peroxide.

Treatment with H,O, in the drinking water of chicks at 0.5% from
the 1st to the 14th days-old led to the occurrence of OS through a
significant decrease in the concentration of antioxidants in the plasma on
the 7™, 10™ and 14™ days by 39, 29 and 41%, respectively.

The median effective dose (EDs) of ketorolac was determined in
the chicks of the control group (tap water) to be 7.79 mg/kg,
intramuscularly (IM), while OS with H,0, increased the analgesic
efficacy of ketorolac through a decrease in the analgesic EDs, value in the
stressed chicks with H,O, to become 6.58 mg/kg, IM, with a percentage
of decrease 16%.

The acute median lethal dose (LDsg) of ketorolac in chicks of the
control group was 262.80 mg/kg, IM. The OS with H,0, increased the
acute toxicity of ketorolac by reducing the value of LDs, in stressed
chicks to become 226.30 mg/kg, IM, with a percentage of decrease 14%.

Based on the EDs, and LDs, values of ketorolac in both chicks of
the control group and those stressed with H,O,, it was found that
ketorolac has a wide range of safety, as the value of the therapeutic index
was 34 in both groups of chicks.

Injecting the chicks of the control and stressed groups at multiple

doses of ketorolac, which are 3.5, 7 and 14 mg/kg, IM (representing
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ED,s, EDsy and EDy, respectively) led to analgesia in a dose-dependent
manner while the OS with H,O, increased the effectiveness of ketorolac
analgesia.

Ketorolac’s injection at a single dose (representing ED;o of
ketorolac) which is 14 mg/kg, IM in chicks of the control and stressed
groups led to analgesia during the times of 15, 30, 60 and 120 minutes
after the injection of ketorolac, and the best significant time for analgesia
was after 30 minute of injection.

Injecting baker's yeast at a dose of 135 mg/kg, IP in both the
control and stressed groups, increased the temperature significantly in the
chicks at 3 and 4 hours after the injection, while the injection of
ketorolac, at a dose of 14 mg/kg, IM caused a decrease in the baker's
yeast-induced temperature and the best time for ketorolac to reduce the
temperature was at 1, 2 and 4 hours after injecting baker's yeast.

Formaldehyde injection (0.05 ml of 0.1%) into the paw of the
chicks caused inflammation for the groups of the control and stressed
chicks while the injection of ketorolac led to a significant reduction in the
inflammation caused by formaldehyde by 81 and 73%, respectively.

Injection of ketorolac with ketamine led to a significant increase in
the analgesic efficacy of ketamine in both the control and H,0,-stressed
chicks while the onset, duration and recovery from hypnosis was the
same in the control and stressed groups of chicks.

Injecting of ketorolac (14 mg/kg, IM) for five consecutive days
resulted in analgesia in both groups of chicks while the analgesic efficacy
of ketorolac was increased in the stressed chicks when compared with the
chicks of the control group during the specified day of measurement.

The injection of ketorolac for five consecutive days caused an
increase in alkaline phosphatase, creatinine and uric acid in the group

injected with ketorolac compared with the group injected with
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physiological saline, while the consecutive injection of ketorolac caused a
significant increase in alkaline phosphatase enzyme, creatinine and uric
acid in the stressed group of chicks when compared with the control
group (tap water) that injected with ketorolac.

OS caused a significant increase in the concentration of ketorolac
(14 mg/kg, IM) in the plasma of the group of chicks stressed with H202
when compared with the control group during the different measurement
times, which are after 15, 30, 1, 2, 4 and 24 hours of injection with an
increasing percentages of 24, 38, 54, 199, 39, and 59%, respectively.

H,0;-induced OS changed the pharmacokinetic parameters of
ketorolac, represented by an increase in the area under the curve, the area
under the moment curve, the maximal concentration and elimination rate
constant by 59, 19, 38, and 43%, respectively while it decreases the mean
residence time, elimination half-life, volume of distribution and the total
clearance of ketorolac by 25, 30, 56, and 37%, respectively.

The results of this study indicate that H,O,-induced OS modulates
the pharmacological activity of ketorolac (analgesic, antipyretic and anti-
inflammatory), as well as, altering the pharmacokinetic parameters of
ketorolac through an increase in the concentration of ketorolac in the

plasma.
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