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.(Casellas et al., 2003; Rhomberg et al., 2004; Giacometti et al.,2005)
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Review of Literature
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Jsilinall & LAl B8y celall & sl Jeu e Gosk By Sl i)

LY Sl Jelaall e % ) imasned) B JSENT s Qi <l
(Product Monograph,2020)

Chemical Name : ~lasl) an)
(6R,7R)-7-[2-(2-Amino-4-thiazolyl)glyoxylamido]-8-oxo0-3-[[1,2,5,6-
tetrahydro-2-methyl-5,6-dioxo-as-triazin-3-yl)-thioJmethyl]-5-thia-1-
azabicyclo[4.2.0]oct-2-ene-2-car-boxylic acid, 72 -(Z)-(O-methyloxime,
disodium salt, ses-quaterhydrate.

Chemical Structure 4ilwesl) dauall

H H CHs
. 1S

|
S. _N
| \T/ “NH
N |
/ F N

NocH
3 COOH O

&3Sl i) Ayilaasl) Aiual) (1 )ay Jeiil
(Shrestha et al., 2013)
(C18H16N8Na207S3 .3.5H20) : Molecular Formula 4l dxuall

661.58 = Molecular weight sl ()l
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t Sl i) Jas A1) Y-y - ¥

Adbida £ 155 Aoslially ol iy i) saanlliaed] A Jinl) a (Sl bl 2n,
B2 Ga syl Jarg 3 L abSH Ay Ginge LSl auia dpsh Aullad agalse 55— Gl e
L) s @S B Akl shall oo Jgpedl ety ool apl dee dad
LSl il Jale (gusShiand) aey @M <Beta-hydrolyase auls <l agalgedy sS4l
Aase WS 5o sanglliandly goiluad) Jie 50aiSY— Ul (amy dsay (8 (a dollad 40l
(Neu et al., 1981; Harold 1985; Harriet, 2002) .Sl dlu
s OgeSl id) Ad dqglaal) 401 ¥y - Y

SV dyuel i afball H M G GpmSlel am Aaglidl
e DA e Slmb olgall Aalanlly laaiillse by dbeailall Chligigyally CDBAY)s
JsSuiahyslSlly puSlyiandl Jalsi ae Lol s WS (A dpall clalad)
-(Fluit, et al., 2000)
s OgeaSl ihadt Aijgal) A ad) £V — Y

sye Alslil Joatall eloall Jaamy les cJish Caiml jee 4SOl suShid) Saay
Wil ASal il Y (Yuk et al,1989;Wang et al.,2005) lws sl
(Gomes, et al., 1999) Lyl A& dadinl) asend) o Aailil) GLENL ¢ sl andl
aglsall 38l s WS .(Ngeleka er al.,1990; Tardifet al.,1993) olsall s
Adlgall AS)all alidsy . (Wang et al.,2005) o)ydll A dpayell Al () puSh il
2 g Ll Ll & Gl i (laall b aie Glusy) () suShiaul
Llo¥) s &8 g A . (Kovar ef al,,1997) %A Ll dws &80 Gl
DS iy «(Johal and Srivastava,1999) %YA — Y+ (ule Jeaall 8 (g5l
oabaial 5Sss .(Ismal,2005) %to—¥a eldl iy «(Popick ef al.,1987) %Yo
YoY Om L G 5S5 del I eans sl gial) amy JalS S8 gl
=00 O zhS Aliac g nypg Baaie ga elhae) e iy el elae) 2y dilel

o oS %Y=V e Ay elsall SIn ) dele YESVY n clpaly b)Y
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Ul b 0 Ly %TV-%T s e e ehaS L) b sl
.(Patel and Kaplan ,1984) LKl aca Jlad e Sy K& e cliall 35liac
Glelu¥=Y ams ahe 1 depay sl Boh e alae) o GeuShdad)l 385 diays

shinall sl liac 8 dofahe s Kol VAA 5 5hall slac (& dofalie s Sile 0AY )
a8 JefabesSile YAY 5 5hall 318 slac 8 Jefabis Sl ASA 5 AS A
.(Brogden and Ward ,1988) »all L3y & ahe s il AY,) 55l

s Gl e M AN Gyl e e o) suSlgiaud) e paldill
.(Dardi, et al.,2004) ¢))pall g8 a5 4,,<])

S OA GaslaaY) (aliid aheY v V0 e gall Caaill jee Jare sl
Ce LRl cpe oyl 5 caaS/ ATV Y0 o, VA e LU (g alall aaadle de bl ALY
Aol 1V WYY (e U e sl Jasage dela/ 1Y, 20 0 4 0A
.(Harriet et al.,2002)

paSfaxle Vo dega slac) 2y (suSlhidll Coalll jee S (usalad) Jone g
bl S L aaS/ S0 VY gallall JLEY) aaagdels Yvf sa auall 035 0a
.(Dardi et al., 2005) delu/azS/ 5l + €Y s avall o K

ol S elanaY) ol LS pala i) die enSlandl A gl ASall o
elanal) Galadl e A3)aally Cagl J<8 A) o JSH Caillag 8 Plie) (e osilay
ool ¥ aaly puSladl gra e diaai shaY dals aag ¥ Gl ol
.(Harriet et al.,2002)
O Sl il 4 ) cilaladialy) oV —¥

Gngall LASH) am Jery Caalall Ay Gypal) sl e (puSlsdl s
Escherichia coli, Proteus spp., Klebsiella spp.,  :lagxa Sl 4Ll
Pasteurella spp.Staphylococcus «.Enterobacter spp., Salmonella spp

.Spp., Streptococcus spp
(Casellas et al., 2003; Rhomberg et al., 2004; Giacometti et al., 2005)
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Cua dllh e sdle gyl il Jlae 8 s (Ui e (g suShil ardios
Takadlly Sy illeJsaall «Jgal) bVl il Lgias cililyall e paall 8 4iady
tod 4aldiul Ceia (w -(Dardi ef al., 2004 ;Ismal, 2005)

(Song et al., 2009) lesdt s Blid) osiil) Sleall clila) .
Streptococcus  pneumonia, Staphylococcus aureus, Haemophilus
pneumonia, Haemophilus parainfluenzae, Klebsiella pneumonia,
Escherichia coli, Enterobacter aerogenes, Proteus mirabilis or Serratia
marcescens.

(Song et al., 2009) g A5 sa) (g€ awssll 3V lgal) LY

Streptococcus pneumoniae, Haemophilus influenzae or Moraxella
catarrhalis

Kumarasamy,et al ,2010))4uus 35 2daall yie 5 ddaall Joall Slead)l bl ¥

Escherichia coli, Proteus mirabilis, Proteus vulgaris, Morganella
morganii or Klebsiella pneumoniae.

. Neisseria gonorrhoeae 4w sy pasnll Qldl) (e £

Chlamydia 1 id i Glypadiad) 48 Jw oeShpaad] Gl
O) Mgy el QlEl (e Zle B G eulSliaudl Jaaivn Wxie AN trachomatis
CLSI, ) & dauslic saliae dy50 &Lz} cand Chlamydia trachomatis s sl
(2010
(Grace and Frank ,2009) 4w sdlls (i<l aall anndi.0

Staphylococcus aureus, Streptococcus pneumoniae, Escherichia coli,
Haemophilus influenzae or Klebsiella pneumoniae.

(Grace and Frank ,2009) 4w sdlls Jualialls alaall culileil) .1

Staphylococcus aureus, Streptococcus pneumoniae, Escherichia coli,
Proteus mirabilis, Klebsiella pneumoniae or Enterobacter species.

(Grace and Frank ,2009) lewed Alls ladl Jala clilgl) v

Escherichia coli, Klebsiella pneumoniae, Bacteroides fragilis,
Clostridium species, Peptostreptococcus species
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[
<

Lot Ally Ll lgal] A
Haemophilus influenzae, Neisseria meningitidis or Streptococcus
pheumoniae.

G Ll el e saame dlael Z0le 8 GeuShiaadl Jasiun o (Sayy
Escherichia coli s Staphylococcus epidermidis \grus
ideall el U8 (et o e ) Jlaier eSSl e desal (S iabiall 6D L4
e Bl gl e Caial Al cillead) ey GUEY) gan dllda) e JIE s Lalal
s Bhall Jlatinlg had) ¢ Jigall Gyl ge anl) Juaiind Jiacisle 06 o) Jaing
(karlowsky, ef al ,2011) 43lladl laladl 455 )yl
sdgilal) (ale¥) -V - Y
( Linden,2002; Kraft ef al ,2011; Product Monogragh,2020)
%< byl gl eally Aalls %),V mdlall Jio tdgulual) Loy .
sl S iy %0,) Cilasiiall 35S %1 Gliaeall Jaj Jie zaal) (bl LY
YY) e Lzl
Jiee %)< Gisan Jals %Y,V Jlgasy! Jie 1 panngdl Sleal) (bl .Y
Pla QAL Alaall ol cleal) Eand o (Sars Gl e g ¢ il ge L)
o) e B
%Y, 7 AST asils %Y,V ALT syl (b Jealall g W31 Jia 1Sl byl €
alkalin jfidusd pDISN g g ysll 3 g LiY) g8 %)< Bgas Jal
.phosphatse
%)< Gsan Jils %),Y aal & Lysall amg i &g lnyY) Jie 1 SN (L0
el & bRl sgie B LY 8
%)< ylslls & laall Jia 138 all uanll Slgadl (il L1
%)< Jagall cilylad Jia 1 Lulsill Vol Slead) byl LY
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ellaeY) kg dssall V=YY
ey e Gaalyiesmy i e YoV igasl) iplieY) deall 4
Lo 0 L) A s 6 AaY ) 5y gy e 2 aing 12 a iyl uiia
casdlfabet slan Y o) Jde abe £-Y daagll de )l o &8 Staphylococcus aureus
3aall (sS85 . mbe V) el a (prasy 0o B Y 3a4] G suShyidully #all udiy
Syaa dag Yo saked) LYl Al 6 Jobal 5)5 ol Lagp) £=¢ =all dlse!
S ) S Ly Plie) s 8 o nSLal) Ao e Jaad s s
.(Bradsher and Snow,1984; Wynn et al ,2005)
Jlanin) ailge A=Y =Y
) el skl siand) Jlexind (Sa
sl e il
iy M) (e Amlion agadd (Al omyall LY
Sl g5ind Gl Ayl Blsad) ellie] ) Aalag ot 0silly i) (nyal) LT
- OS5 o sallSll Can i Jgeas (e Usa @l g spud IS
(Wilson and Geratci, 1985; American Heart Association:,2005)
: Sl it dpvanl) dad) 41— Y
%) (e JE Aty dast () (3all ramal) Sleall e Dl (abe M (S
Ol Jie e laall Plie¥) aldle Eipn (e aipll e dygall clsliaall Jlaxinl we
i Eaall 8 2Ol 5a e LA Gl DAY ot g A liall A Ma s
(Bhattacharyya et al., 2016; Nishikubo et al ,2019)
e A)lie Apuanl) L) i g 3yshad il olp all o () pul i) Ciypel o
Al gl e 3 dlae] agaly elly e 2011 ale 4 ) aY) gl Glaliadll
@ el 13 Jlerind e rmall aentl) Glan) Cipela 38 i sl piaully o palley
(Grill & Maganti, 2011) .zaasdl 450l Sile ganall (s
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g 0l e ailiady et lly (AY) Clipsallindl e GSall e
e Al ASal) 5ysa jeday (suSlyitnd) b ¢ jual Caial jec g BpS AylS ddad
ne Aing Yiee Cial jee s A0S, As bt resVL ieall Jlad) Jie dsl
Baals duag Aoy JSG o elsall glac) yudy 13y eaall
.(Patel et al., 1981; Yuk et al ,1989; Joynt, 2001)
Siaaly Al Aualiaal) b S i O caaill yaal (Ko pdll
gl LYY b lali igan Gk g3l anll Sleall e sphi duils (abel
DS el ) dialds sl (o (Lall) byl s eiall 4 saly) 4ie i 3
A e i of LS daday 3 e Sy el sise 8 Gl s ol
cpapall jers ABle Al 1y O suShaull e dasliall e g3l
(Hammerlein et al., 1998; Grandison & Boudinot,2000)
b Ol gl (K o3l aanll Sleall 8 Aald Cog ki agas e Dlad
O oSGl (e 52305 g ya slae) (e Slad KU Aaay 4 Pl gecpily QI At
A anll e b DAL Al Jign AT e 5 e By Tad Loale A le 5 S
elead) Plie¥) EGigaal adsaill udgll 5% (Galandra e al, 1988)
Zl el amy A Y =Y G (g sShiaadly 230l 4uy 20 Encephalopathy
(Dakdouki et al., 2004) .elsall g Uail axy aLIV=Y 22y die iy
S Aaday b Plic) Gigan el aedll Sigan udn gaf Ayl ollia
S osn g Sungnell BN (& e o Aalud) dypmall (mleal) WS aie gy
Sinn o oy 1y a2l L Sl plail) Jile e clipall Jall il 3 Dic
(Chow et al., 2008) . csasll acudll

55 G sl PIA g S Plie] (aimpe s ani (o sl dpanll (Ko
@saal elaadl jlaall (e eloall dp s 85055 eVl Jasiy W)l 5 e slsal
Uy cre Sab iy dl) S5 b 5 Sigan el 8 Lysl) 55 500y das
Sl e LAl Bl e a el Wl iy el L e dsal
(Barbhaiya et al.,1990; Eggers et al.,2004)
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el aaill Cigaa 8 Canad) (e SSY Ll Aol Ay ae Jlal) g LS
Cles e GABA ) &gy sisal LS amal) JBGI ) ja3 6 Gleaiill a0 (el sl
Suints S gl ya e Sliad Bhaaall ) paleal) yan 8 5Ly Glacy)
Cigan A i ) ddajiall gyall Ky WS (Sugimoto ef al ,2003) (oS i gau¥)
(Le Turnier et al., 2019) sysha Jale yiixis uanll acudll

s lada) (8 e oy oSl el dai § Laal) e aaas
Wi s—al LalSy Gloatilly coali KL 2ol aiis: Myoclonus Lz
CpnSgigaiy )y gl yan 830l (Grill & Maganti,  2004) )
.(Deshayes et al., 2017)

Lad g o (o ¢ Loall st pma ca Ladlll 3 (Sl i) S50 (S
Syaie ldle U Ay edl llall (s ey ¥ o) ompall sl daliy Gadll (ads
Ay e duepeal) YD Jie § Ll Jaglads

-(Martinez-Rodriguez ef al.,2011; Bora et al.,2016)

138 o) Y] geaball pabind 3 LUl sl 585 583 pe e nl) e
Aol Al ) pmga (o] aliy ohsall (Al ) 35 3 sl of S
) Cindy m 3l Gt (apal 2l elall ghie and chaly asy Sl
-(Guilhaumou et al., 2019) dsasl)

Bamg Soall L Aupall chbimd) Lo S cibill Gagads uliie (36 ollia
09 cadis AN (e salie Ao sense Slag . (Kim, ef al ,2017) dawall e oyl
saill dag e sl Wals ¢ Loall Cailliy Joand 8 Haldl g Seall iS4l
a4 et G 8 Gy O oSa adagd) Slead) s il JlI Gilal) ol
O 5 elaa¥) Gl i ol ae pledl AalaSs gpedl eledl Salal
-(Braniste et al., 2014)

(e snmg)) Dleall Uisng Sle (8 5 Cusaa & Gany o o snsSliiall oS0
S ) Aiaye (AT £ 1Y ey Loee A dylatiall Lpyaill 48 Pla
G Jha bl Sglu 8 5 Cugas il 02wy Cus (Cheng et al.,2019)
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e elsall el Halall dam sl of csal) sdgl SNy Jlsaall o sldly 3K
c ¢ Laally gl Slead) Usng Sile G ADle 35ns il ciludyd Bl Sy saa sl § Lol
(Wang & Wang, 2016)

O gl il Al Al cilil) 3 -y -

& Lagn s (el pmanll Sleadl B Gdas ouac J8U gay CapelisKl Gaaly
& Gy dny ClisiKl (N L (Chiechio ef al ,2010) ajall B juaail) ]
Gl sk a% ad Gl cagilall a1 Adla 8 2 Al AN D ianl) A 5l
i) ol Jllls (Beart & O Shea, 2007) el sl Ialis Jalis ald (e dadle
adsiay Adadal) YY) Cre 2 Bladl 8 Ao 8 il 06 o Sy CanaliglSl ke e 3 )
N-Methyl-D-) NMDA < 48l 3581 ae 5550 il Jad Ll 05 ¢
(e paldill Sy (metabotropic glutamid type receptor)mGluS s (Aspartate
e O s N e 8 a8 Clial @3 agapaa QI T el i)
aaY) GLT-1 aws Lo sl EAAT2 Jilll ey 3 EEAT1,EAAT2 and EAAT3
o Pl G dasae say GIGLEN o dpeail) dpaall 408l plie B ajle Hdiall 2
(Schmitt e al., 2002; Maragakis et al ,2004). i <l I (Plainy)

Juéad (8 (GLT-1)) cpali Sl J86 e Jggsal) Cppall (gl fitnd) sy
OsS o o A dlag ((Lee  er  al,  2008) NF-KB slea) ) 4t
Eal OSa e ggdiall a2V e Il o (Sais GLT-1 J (58 Jhae g smsSlisin
Ol gl (Ssil) Juall 8 GLT-1 Glape 3y (o emanll 21 Qo5 of 3000
.(Hu et al., 2010)

N e sl ol ) s Sl e cial ) bl a
Gty B les elaa¥) 4 Aded) LS e elsall 580 laa 5a50as Ak
v )9all 3) el g all Ay elgall Aaslia LISy )sela

S V) e J 8 Gl (g 3)Sie goa slhae) Glb @lilpal) i
GLT-1 Gase 32k (& cbysall ) o sSall ) S0 e agail) o Jliyy caanlly
el e Jly GeeShyia) e Ba)die deya elae) (b aag 385 .(Lin e a/ ,2011)
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b oD e st eels (a3 13y callopsill sl e Al sl G alsal
ideall sy VYD (e (Sl QDA ziga (B B Sy (S8l daall ekl )
-(Tlolsen et al., 1992) 4l

ol S5l oo GLT-1 sind (e Aaslill CaaliglSll e palall 3 2050 ()
lls Anahall Y3 AiSie Ln iy mpall 353 o (S MGIUS DSl B
-(Angela et al.,2013) Zulal) Gl i Y

O e O Say Alisha sl susSlgiadl elae) ol (Al cilalys el 33
slasal) 4350l cilbaial) Jlexinly GLT-1 Jélgil (pajall Blall daiis 485al) Glacy)
o= Gedd ol (Rothstein et al., 2005)(Thero-B-hydroxy aspartate )THA
el sl Bl ae Olyadl ad Glaac) o (5SS Bale )y AS)all A ikl
Ja8ail) e dadtiyg GLT-1 aye (e a3 Ol (Tajkey et al, 2014) oeuSlanll
GLT-1 gaje 325 ol <llak (Ramos ef al., 2010) suaxd) a1 3y o3l sl
Ol G anll aadll Gigan aiays Al #Hla Copli Kl apdall 5SS 2y
Bac )y dpadl i ey el flSH CLELL 3305 old @AY (Nicholson et al., 2014 )
Jas sl 3Ll G 5l) GLT-1 axg 3 ouanll Sl Gialyal o LB o 2 20)
{(Rao ef al ,2001) §Laall b o3S5i e Jailayy sl zla s liaill (he Cuali Y

daznly e uadd) aedll gie GLT-1 J8lil DA (e oSa Al @l )
iy Caaliglel) (ggiie Jaliiy Caaliglll (golall 2N (e 25 Ll san Lo e Sk
(Rawls et al., 2010) cualislKll COLEwL jéa

g AliaYls Ll Al VYIS 3 AU (e Jad puSliiadl el
AV e e 3B Jals suSlgaadl jeday LS Laillae) (e ol Vo el 4 e
sangl Alleinl (o el oiags Jpalisuhdly Sl cpipa) Jie gAY
-(Radica et al., 2014)
oSy 28l Aadl Ao 0 guasly i) 5l VY- -

W) e Asblaally eclisig ) Galatise Aapll) il (B oulid e 28U Caal,

Al api & VY Al ey Jasiad dagal) l5a¥) 038 dagiiy L cululKll sl sl
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5SUR aalst ed ol ol ) el il sy Lelsdll dsen
dall sl agaaill Ala A adl) Jeae ) e pad o) led ey ) 2l 8 Ale
.( Satyapal et al., 2008) il iliac ¢liia) 5 2l Al Ala & Gy LS

sl lsliaall 4 o3 A€ eyl 8 e a1y 2l gl Eigan )
Y la b dABaal) e ae)ll Gl saigllipad) 4nid (5l (50l aedl) daadle J8 Laiy
4 ibhade a8 28 s wShsul) Jleat ) e LAl 2 SISl ay) ¢ L)y 3350 2e
-(Stockwell et al.,2005)

ALT Gl (el Q8L il e £ 65)) (o Bagane Y s Al il il S8
oo aall) okl Clgall Ala 3. o suShsiand) Jlexind dais AST cuijlund Gl alilsy
=lie Jelii sl (ghina 358 b ¢ pilia alu Ll Ge Aail Ayl Byseall (455 A5V
-(Longo et al.,1998)

SALT Jie a8l Gilags) 3815 (& Dgine 334 (6 caundy o) gyl (S
) OeShiand) Gasy 3 (Elsayed et al., 2011) o)all g aall Jeas & AST
2 Omeonllls ehaad) adll GlSs Guaildll g bl S 3ak3s GresN) (e g el
-(Gillian et al., 1987) il pabad) rx)ll il Lals Joaiall

palu Ase ) Jin daga (530 Cillay Leaal s il puine LdsS) G 200 a3
V) 8 KD e Losalecguanilly Al clelally all aall jéai
.(Heidland et al., 1985) saixd) #Ma¥) clihlacal adaiilly dadlaally

Oy (e IS A Al il 8 ala 535 Gadd o) Sl el (S
Al dalyy A Kl sy 58 beladl 385 Aokl Al ol n A il L Gl sl
333 A iy o oSl (K4 @l e sdkec (Goldstein et al., 1986)
-(Elsayed et al., 2011) ol ol adll Jeas 4 Lysalls oty < 5855
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o) e 28 o (S I il Slus 8 il il Ll S

5S0 AO WAY 8 oS il amid) ae BaSle a WS elll e Al dea

3 apdandl clac) (b Laagl 3 L (Elsayed et al.,2014) ilw ol il cilaaY (A8lS

o oyl (S g pall 3 Sl (ggie A (gsime Glialliy 48 Al Cigas by

Cisang Glasy £ 18 D Al il 8 adias Gais Sl =l 3 3B Cipan (Gl
.(Kurebe, et al., 1984) LKl ciluy (ali ey bl Galiaia) 4 laly
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Materials and Methods
tlijgaad) VY
S5t oSaldl ROSS g58 cusiall DS G aal rlas 2Ll ddyall o3a b Jesild
e E LAY st & dgsanlsl) e gendll FLA T adley 58 1 TA Alaniosd) 1AV £ s
ool 3 Lise aaly am en LAY s Gy cdemsal Aie b Adae Gl
sty A Ay Jeasall Aaals/ (gilanll Qhall LI Al Glpsll Gy (B daads
(° YouTY) ha dase A n gladll £l Aaldlly Audidl Al Gyl
e lail ohal gl FLAY) A Sy elally Sl Gilall 85 paiidhy selisl
s £V emy
tdaniiieal) Ay gliassl) Slgally Aggdy) Y-
-3lall- Pioneer 48,5 J8 (e e A G euSlfaul) (39 )
d<lll « Medicals 484 zW) ( (Paragen) Paracetamol Jgelisa)lll .Y
BREGA|
.Y lUnimed 4854 z13) ¢ Diclofenac @l iyl v
Ay saaiall Yl cAbbot AS5é ) (e Heparin Sodium cpylus - £
il cAgrikima 4,5 zU) oe (% YV 3S5) Formaldehyde wlgallasdll .o
iS4 zW o« Physiological saline solution alwdll aldl Jelsall 7
bl all <) glaslls 4,505 Pioneer
saaiall cl¥dllSigma 4S)5 ) w Propylen Glycol Js&S3IS gulugy WV

A 5aY)
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1

dardicial) B4 ¥

-saaidll ASledlcChalica 48,4 «Centrifuge < all Bkl jlea )
omall 8 Aelia ¢ # ) Gidd e LT
¢

ikl « EIMCAS,4 « Spectrophotometer (Jsall cabidaall Slea .

L e ————
. =

e . e A e
(all cilbhall jlga (Y) Joa
Llas piiae SlyeSl) Jiad) Slea .0

e )

‘I_‘i
(sl Jhaal) Sl (¥) Jed
.oeallElectronic Digital Caliber 4l 45 5SN) elawdl (slia .1

High performance Liquid Y1 Jle Bl Qb Sleas WV

.obW «Shimadzua 4<ichromatography
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_— - Ve :
HPLC i) piin) Slga (£) Jsi
ol #LEY (ald aiald) (e llae ¢ sias Open Field zsiall glad) §saia A

Laviay il Gl 30le (e Ao sian (Bsdiall sacliy YoXToxTe salads
(Molinengo et al.,1989) au) o aup JS alia Job aapa VT
A laninall dpadiddl] asml) £
zl Alanine Transaminase kit (ALT) V) coal Bl apil (uld sac .
L% BIOLABO SASAS i
iSyi z ) Aspartate Transaminase(AST)culud Gl 28U a3l (uld sae Y
L., %BIOLABO SAS
«BIOLABO SAS 28,54 zt) ¢« Glucose assay kit sSsI uldl 3ae LY
Ly
L (BIOLABO SAS S, £ ) g ol Sl uls3e .
il (Biosystems 48,4 z ) (e sl (uld sae .0
ad) Glis zaa 0¥
bl 8 Jugular Vein alas)) ayysl) adad am #1589 (e pall Glie gen a3
alodl) oalall Jolaally VoV Catsall Gl a0 aile o g5iad daala) lod)
e yan @3Sl Sl Tlee Lede il o8 (i yaall mBll L3 3)5eias (Coles, 1986)
Adlas dayda AKa Dl gl 8 Caiagy LapDll cilad 25 4883 10 5ol 5y50 Yo o s

e Balal) Ll ehal ouad 2 A= Ba dayd b Base Caliiag (3] daSans



Materials and Methods ) iy dgal) :EIEY Juail)
YA

Dlghadag s lael) At 1-F

sasake Lailally Jajdiall Jlesins T conll €5 o #1aY) danen iy gpli o
O cOalloydll Bale o (goins Aala ASaudly e 8 auay o aleSh ¢ Lol z)au)
Nedle ausil) (andll c)al
g ) ymaal V¥

paay hidl el Jlexisly agagall dldddSilay guShyian) ¢ juasd &
Jlaxinsly Joalimahlil) g a jaand g dliaall (aall Gk o auall ()5 (0 a2S/de0
sac 2ay Alexisall goall LAl & anall ()5 e axS/de® anans JSOIS Gl il
(Ayoub 2021)dsle clad e alaicWl, daldl ylas
culadll A-Y
tAd) Al VA
gl FLA B 0 sushdiadl Baladi(e v _salall aall) Adaugl Aiaall dsjal) aaas
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Abstract A

Abstract

The aim of this study was to evaluate the neurotoxic properties of
ceftriaxone in chicks and to know the reasons behind these effects by
determining the median lethal dose(LD50) of ceftriaxone by up and down
method, the neurotoxicity of ceftriaxone at different doses, recording the
signs and scores of poisoning, studying the neurobehavioral motor
activity in the open- field and studying the accompanying biochemical
changes as well as studying the toxicokinetics and histpathological
sections of the brain.

The LD50 of ceftriaxone using the up and down method was 2132
mg/kg of body weight IM. Chicks treated with ceftriaxone at doses of 25,
50, 75%, of the LD50 showed signs of toxicity, which are lethargy, flufty
feathers, closed eyeslids, ataxia, tremor and recumbancy, paralysis, and
then the death, rates ranged between 33 -100%, and scores toxicity were
24, 25, 29.respectively

Ceftriaxone at doses of 5, 10 and 20% of the LD50 for seven
consecutive days caused significant increase in the latency to move, as
well as significantly decrease in lines crossed . That was accompanied by
a significant increase in the weight of chicks compared to the control
group.

Ceftriaxone in these doses had no significant effect on (AST)
enzyme activity and blood glucose, while 20% of the LD50 dose caused a
significant decrease in ALT enzyme activity compared to the control
group. Ceftriaxone had no significant effect on blood urea concentration,
while 5% and 20% of the LD50 caused a significant increase in serum
creatinine concentration compared to the control group.

Ceftriaxone at a dose 2000 mg / kg body weight, IM caused its
appearance in the blood plasma at concentrations of 1,652, 3,536,
249,365, 2,1134, 1,37, 2,21 and 6.08 pg/ml after 0.25, 0.5, 1, 2, , 4, 12
and 24 hours after IM injection . The toxicity criteria were calculated
using the pk.solver program, Which repeated the elimination half-life was
15.16 hours, the elimination rate constant 0.0457 hours 1-, the apparent
distribution of volume 111,3274709 L/Kg, the total clearance 5.09
L/h/kg, and the total area under the concentration curve in plasma 392. 95
ng//ml, the area under the moment curve is 7475.57 pg /ml, and ther
residence time for the drug to stay in the body is 19.02 hours, the



Abstract B

maximal concentration time was 1 hour, and the highest concentration in
plasma was 294.37 pg/ml.

Ceftriaxone at a dose of 2000 mg/kg IM caused histopathological
changes in the brain of the chicks, including bleeding and infiltration of
inflammatory cells one hour after the injection, and after 24 hours,
ceftriaxone led to the appearance of edema, vacuolar degeneration,
demyelination and congestion.

Ceftriaxone at doses of 1330,1064 and 523 mg/kg caused analgesic
effect of formaldehyde-induced pain by lack of elevation of the right leg
compared to the formaldehyde-treated group. The analgesic median
effectiv dose ED50 of ceftriaxone in chicks was
42.6 mg/kg IM, while the ED50 of paracetamol was 32.6 mg/kg IM .The
ED50 of diclofenac sodium was 6.26 mg/kg IM. The ED50 analgesic
dose of ceftriaxone when given with paracetamol at a ratio of 0.5:0.5 in
chicks was 6.77 and 5.43 mg/kg body weight, respectively, while the
ED50 of ceftriaxone and diclofenac sodium when given together in
chicks was 11.9 and 0.99 mg / kg body weight respectively. The type of
interaction between ceftriaxone, paracetamol, ceftriaxone and diclofenac
was asynergism interaction, where the y value was recorded as 0.32 and
0.317, and the percentage of dose reduction was 84%

Our results revealed that ceftriaxone had low toxicity in chicks
with neurobehavioral effects. It had no toxic effect on blood glucose,
liver and kidney function. In addition, ceftriaxone had analgesic effects in
formaldehyde-induced pain in chicks. which provided a useful modality
in the clinical treatment of inflammatory pain.
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