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paidal) rlhadll
ALP Alkaline Phosphatase
AST Aspartate Transaminase
ALT Alanine Transaminase
MDA Malondialdyhde
EPO Erythropoietin
GSH Glutathione
H&E Hematoxylene and Eosin
D.P.X Destrin Plasticizer Xylen
L.S.D Least Significant Deference
L.F.X Levofloxacin
M.o Moringa oleifera
LPO Lipid Peroxidation
ROS Reactive Oxygen Species
SOD Superoxide dismutase
BBB Blood Brain Barrier
GFB Glumerular Filtration Barrier
HIF-2 Hypoxia inducible facters
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Introduction dasiall 1.1
liall 5 200 gall Cladlall aMataY Ly )l 5 dagall oliaall e Apdall L a3
O (e %80 ob Al daiall dakaie cins ((Nankaya et al.,2020) 4wkl
oo swilly ZOally L i) saads Qe alaiuly se 1k Al
Ailaasl) 2 50¥) Aelia s oLl s Alasall (oo 8 LSkl I Eils) ¢ pialaY)
Liansd Bial) g Adaill s Sl (5 gind Al Amgalal) S el aladiid Cliie ) cala ey 56
Jamshidi-Kia et al., 2018 ; Am Ende & Am) i slite cila a5 dgaila 81 a

.( Ende, 2019

Glaall Jead Sl 4l Gl pall 200 all Aladl) ) Eiaal) el al) il LS
Lili g 1 jaan s 4o o) delial Gla ST T jaae cililal) oda canual 3 32088 3aliadll
Alay) Jama A alaadly gl die gla jull iy al ¥ e 2aall Sga e
Sl agallai 8 <l g pumdlly aS) gl o sading pdll Gl die A el (ol e
.(Abdullahi et al.,2018; Dwivedi et al., 2019; Siew et al., 2019) o~
G simse o dpudall 45 5W) e sadinall Ciladlally alaia DU Gilai) i  Mal) <8l i
Gosra el el chasll clade 5 cclully 450N slale (g Jaadl (8 Gl L)
Aagal) daglaall o Jsandl glacal dplall clilal) Sl 8 3 jala s bas il (Gada]
) lghe Ay Al Ak daall JSLEA 23l 0 cblall oda Alad Jsa
ol )Y e maall & dad 23S bl e 2l J5)5 23 3) (Saad et al.,2017)
ek S Ariaddl Aokl 4 50Y) alasind (e e L dsalall ol il Cauy el
gl sym ASI o Bsear el 8 lly snka Ll el
(Al-awad & Jaccob, 2020)

O JIE ) 3uSO Baliaall Alledll 4pbial) dalas o sl e dpdal) bl (g gia
AR ) ) e adall Cigan e ¢ 3allysiall e aalill ansTl )yl
Oda syl Jia oxidative stress St aleal¥l cuw Gasd o) oSa
s WAl o) su Oxidative damage @St ) uall a5 3 ¢ Sl 5 padla
80 )l Cagand Aaii el LY die AaAA) (al pa) oy e sl ) Aaal) B
. ( Souliotis et al.,2019 ) Adall Lal) s Kl 4



Moringa |-l sl Laiy )y gal) il s dlad La ST dpadal) il o3a (m (1a9
sl Ldle cilill <o yay 5 Moringace adlile ) iy b Sl g5 oleifera
A58 Aeal Laiy y gall il o) jal @llia y ¢ Alladl Ailiall Leiasd 15055 ™ janall 5 yaill”
Leta oSty Sty qoual 5 3dai (e | puid ol Loy gall aladind a3 31 ¢ gumall 28] dia A g
g I8N i o IS g 2y 3 83 5 Al sadl) (mlaa ) Jie dll) Abaslal sall (e 3 Al
e paibadll g el Ao Leil sialy et o) gall o3a 5 il i il 5 SGlll 5 (el
(Abdel-Latif et al.,2022) <l Sl Glalias s 5auSY) Clabian g 280 dlea
Dbad) oY celialll Jlaall e Yay dmnle jilcas (e lie gl () sialdll Corgian
M.oleifera of ¢ s=mal) elalall ol 285 e liall (i J81 L pula JET Ll dpmplall
@il axdieg 3 (Adebola et al.,2021) avwall (o e (sf s V5 2ike aiie 5
.(Brar et al.,2022) syl s o) siall e IS Sliae Sl JaSaS | i ol Loy ) sall

DSl (adlaS Al ) il pel1 (e daedl 2 3lad sl alal) 8 clall Jesind LS
afljally Y1y Ay sadl) 5 sy il g Geliall Jadiag 5 jally Jaiaally psaally
Doy claniilly daa il AR sAaall s bl o sY) s 3auS sl bkl
.(Abdull Razis et al.,2014 ; Jahan et al., 2018) 2SIl Ll 1Y Flxay Jsall
¢ Oyl ¢l g B Allad Al Gl Se Jleledl sialy @aad Wiy sall j 5N
¢l ¢ Y st sl ¢ Cilay g i) ¢ A Rl Gl Sl ¢ il SOIKH ¢ Clay g sl
Gue g )&l e Ml lgise ) ddlz) (liyasu et al.,2020) <l sball
.(Gopalakrishnan et al.,2016) cabaall 5 i g jlle Clisaliaalle

Gl SN de gane (e s s Levofloxacin oeebeS slasil  jlie aay

Ja pading Sl Sy 5l Alile (e GEN Jall Jiar s Flurooquinles ) slaall
ALYl 5 oSl A Cadall a5 Jalii ad e 3 50K LN (e aaall 200 8 @il
LSS« Chlamydia LS Jie gAY pal el Glawe gan )
Jiis(Neda et al.,2017) Mycoplasma L ®usSill « Mycobacteria
¢4 Y1 e aalill JSH g 2l gl g Al Cora <l o) 530S 55 1l 5 jdadll) i) Y
Jasa ¢ (Bird et al.,2013) ala (s 51 Jid Loal b o g8 5 ) lal) a8 lly (e Dlad
gyrase (DNA) <ile3ilsl topoisomerase [l b Giyh oo il sl sall)
Gkl e Jazy 3 (58501 (5 95l raslall aiai s b S gail agall (555301 (adlall



Hooper & Jacoby, ) oSl gl ) 4l & sams ¢ g5l malall ) S5 8
O3aal) LA 5 sl LA el ) s 4 gaad) cilabiaal) aladtia) 3:La) o) 5. (2016
Vaie Uliia) Qlill elal LS ¢ Ayl WA L 5l s 280 LA 8 Had s (S Jan 5l 3)

. (Abdullah et al.,2021) 4 sell de Y 3

Aim of this study 4wl (e diagll 2.1
oaliiall 4aks o) 5 Lpml) julaal) e G sal) 4 e ) AMaY) Gl all Chioa
Dl dlabaall (land) (13 jall 5583 A ddlide Cle jan L) gall Gl )3 oLl Al

DA ) Baob e S 518 8
F ey ol Calall 1Y )
Lakl AN e OS] cVame Jefiiy AU daal) clalall dul -]
(5 Sl ) ol Ul Jara s il
il ¢ A Y il e IS jUE) e Jaid g A daa il oLl Al ja -2
‘5...4135\ Lﬁ}‘l“n il g_'a\ﬂ\ ijlld\
A 5 2SI s S 18 i) Jlie il e Al Al il A 0 -3
o8 Ao il ol Loy ) sall il A ol ) Galiteal 8 sall 46 jea
D el g hla gl cailad) Ll
a3l sl Clay 3V 38 5 s ste el 1 iy ASN Gl W 6 sie il -1
(AST) 5 (ALT) 0¥l de ganal (uBL Gaas 3915 (ALP) g2l uilin gl

S g ) Jadii g deaad) 33 sm saSI el (g 3l il 38 e -2
Ofsa s ALY Ose s stas ¢ il S ¢ by sl (5 giasa el 5 ¢ e salW g (ol 1STNG
(EPO)
058 58N By slzas s (MDA) algeall (A8 & llall 3208y 38 i eld -3
.l Jae & (GSH)
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Medical plants : anhll bl 1.2
Historical view :4ay,l33 1.1.2

dilide o) Jal A d) anal Al Gl et 4ol dalleall dpdall bl Crandiial
e 3kl bl alasiud 8 4 i) Cleaiaal) <) 803 ¢ il YY) A allad) (e
Jaws (e Jsl 0338V 5 039 pe gmall OIS 288 ¢ Ba3e (95 8 (530 e Leta BB ) al eV
23 LS ¢ 3l J8 2600 dle M 8 gl 3 Ge paedl e clilall Jlesdiul
Gy 5 Al dga (e Al (al ye¥) aa Uil g2 s dea (e WA | jaiae dulall il
siadasl) la il (5 S Duaal L Abial LS jo e ALl L) el (any aggiag Wl
dle )l @i 5 (Hussein & El-Anssary ,2019) o) sl GlaiSl oadlad) Ledali
o0 Leaa Y aladiiy) 5 a8 ) ) Ly A pdall (0¥ aLY) die Alladl elas) 23S 8 daall
. (Ahmad et al.,2006; Hussain & Ghani,2008) 453! ) shai s Al sall sl

CulSd aalin pe MEY Wglae (8 daghlly 4509 e Aol ) geaell die Qi) diay
s 4SS5 ol Claglaall () a8 Il 8 ) @y (84, 5 5e dpdall clilall Jlasial Sl
ey clilall e Ldlally cladadl aladia) A4S S Gl Gl
<l pall oS0 5y plaill s @ ladl A amds o 28 S S0 (AL-Salman,2008)
G Maiie muals aadll JUY) e Akl Gl aladiul 2 A Gl ) dinl aa
gl 2l 3 e Gualudl G Al (8 4 gaall cbiasSll ) seda g e ) )5 pe A0 dpale (Silaa
Jie lggd el ol gall 3sm sy Luulal) il il A8 elldy 4l Claliiualy =)
e 5 Cligi o IS 5 4G guand) (alea¥l s il s8N 5 ol ill 5 g SO 5 Y sl
Lelldy et dgdall clilall Olé ) Mgl 5 Apmdall L) siay (L) anes Ly Sy
.(Petrovska, 2012) i (e Ll g dpaniinall (il je¥) eyl dallaa 4

ralic LY elldg dmall dle 1 dega 3 ge oyl allall & dgdall Ll aad

calladl 8 0l 5 38 dgalall bl (o i) Al o)) (e a2 I e 5 g sail) alall 8534
il Hall S g Ul a5 2Okl 401 8 Lawal 5 ¢ 440 Jlacal) 124 & 48 el o V)
Zoal Miae ¢l 5 Janiad oyl Allall  aadis Ul 250 e of Eiaall 4050l
. (Aati et al., 2019) Aiisdl Ll Y|
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Sl aladiul e Al owdl Gl o elsall o dpkll ClieV! ()

o lie Y ale o Aglal) aEall ey Ll Gopmy @l e Sl dglill claliiog)

Zoal Lealasinl gas 5,aY) gl A G fialdly eladall 4l a8y cclilbally 2 3d)

al B Al i) ol sdall CuilS o) s ddlina o) ja) aladiul Bask e Gl Y

) @i ) Aeliall Gl Gall ge Yo llaliiue aladinl Gyl e Ll
(Roy et al.,2018 ; Shakya, 2016)

O Y Lgie syae ¢ il (zal jail g Jadl 8 ) o Lgili (e a2 S e dpal) il )

Craadind 3 (2015 c0s0a)s (omise) 2 IS il Lo 1Y) daladl au Leia 2al i)
dagaill ) guanl) die dpanall iyl jhaa¥ g Gl pe¥) z3e (& Gl U8 (e Akl il
arall ¢ atall ¢ gVl ¢ anal) 5 ) s Ao gl i Jie ddbisall (al ) elld i Ly
338 3alasS 5 . (Shakya,2016) s A Y) sl ¥ e waall 5 ol &Y 3 ¢ (g 5K
DA e ang)) jleall caillay i) Load caleatad g ¢ iy phadll y L iSOl Cilaliaa
388l elaa¥ g (b Sl 5 o S Adled a5 Aanaledl Clag 33V Ll Baly 3

. ( Cheema & Singh, 2021)

Cailda s o Layy ¢ 528D Baliaall Gl yall (e el e gl bl (5 gias LS

alall cllell OMA Al e V) Gl S i ) 5auSY) e it dasi 55 auall
oo Sl all )l pal e aall Glea Sy 3 ¢ DlaY) @] (o el die ) deplal)
Dsdall da) 55 3aus) 8 Alaaia) e 3V dapiis e Jead S 30uSY) Clabias 3y 5k

. (Petrovska, 2012) ) =¥ saas ) sasi Ml g ¢ 4l 3 jall

Leihadaly Ly gall 151l e 3 1 il sl Wiy gall il s Al Ll el g g
aeblin alaeay aall 3 SU gl ) Cilaliass o udl s gV 5 30083 saliadl)
« Ssaponins ssba ¢ Alkaloids Clas (e el aa) sine Go U o sl
Phenolic 45 sxlal « Tannins o+l « Glucosinolates <Y s 3 sS0S
Glucoside <l S flavonoids <lawi#dlé ¢ acids
(Abd Rani et al .,2018)
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( M.0) 1yl Lijsall b @ dwjall B Jexiwad) aldl) 21,2

Moringa oleifer

classification 1ol ladygall clidl alall (yialll  3.1.2

Scientific of the Moringa oleifera plant
(USDA 2016 ) crun g (SIS il of Ly ) gal) Sl tiia

Kingdom: Plantae — Plants
Division: Magnoliophyta — Flowering plants
Class: Magnoliopsida — Dicotyledons
Order: Capparales (Brassicales)
Family: Moringaceae — Horse-radish tree family
Genus: Moringa Adans. — moringa

Species: oleifera Lam. — horseradish tree

Morphology Whsall Al caagll 4.1.2

Moringaceae 4lle Ge gl ¥l aal ooy saill day ) JasY) (e iy ) gal)

=l Leanl ¢ angiosperm sl slaze SULAN (e 2235, (Iliyasu et al .,2020)
-3 el dy aaall dhugie o e 32l A5 Moringa oleifera Lam
Jras peli anl li s prittle (a5 w38 Bl e sictin 40- 20 W phis L& ]2
Jdual ((1-2a) 3,5l droping branches 4dxie g il Jle s giniy gala )l )
& s Al i) andi s A i) Ghliall & saii Cus igl Ga |l g) Lady )y gall 5 0
(18-40) o)y~ da )u5 ¢ Lisiw ale 250 -760 _lasl b sis Jaray alladl elad) pnes A
aiyysall 3oad )3l maen 015¢(8-5 ¢ 4) m PH daseall da 50y ¢ 455k 4a
(Leone et al.,2015) . sl &IOgindl danlia (sl 5 saall 5 5 5315 51, 5Y)

& bacla A5 tuberous tab root i i) 3 ladyjsall 3,030
Gopalakrishna il . ( Zhigila,2014) sbuall 488 Jasiy caliall oy yha dgal 50
L Gee s (s allai el Y asY ZLl Gebes Wiy sall @il o) (2016) 4ieles s
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CsSE (pDEY) Jaall de) ) e A2l 538l o) (2016) 4ielex s Choudhary S5 LS
sl del )y e dadlill Sl e liae J8

Jiii decompound leaf 4iclias 48 5o 4855 ¢ 5 e Aaliia 5S35 Ll Ll

Al gl Sy gy () oS5 ¢ il g 5 ¢ yainn (75 -30) dish oty sne o L) sialy
Aadl) (B 03 jia A4y ) A gy ALl (8 5 4l 95 IS iyl e )30 (10 -8) e
Alay AU Qi) e Gl z 5305 Yk Y Ay alie dypan oS5 Al
35 il Lt sl $ o ol Lkl SEE Y (0S5 L Ll cationn i (4S5 il 5
(Qureshi & Solanki ,2015) <l sl Gl 4nii Al L)) sl a3 g2l il

adS G5l wea Ll Bisexual ol A ol elian 5 jsua 0S5 )
Gsiais ¢ staminodes uws s stamens 4wl Guedy Jasd A58 G5l Geed s
Clsi g ) dala e Ugana Ja W S5 ¢ Dl sl (g0 20 Alalay dal 5 (g
alvie S5, AS) 4andly @l e 25 ki iadiie 25-10 sk
Lo 155 ¢ O g€ IS8 bl e Ll Wi « (Kalappurayil & Joseph ,2017)
o i3] o Lt e Ul el Lol amaslil i 55l ¢ S L) L
Bomall (A LS50l O LS ¢ 3,3 20 - 5 dsine Ll O L Adaia s Aalian () 5S35
Je) ) eV (e saias Anial s Ll g5 &3 e (g siat s jtine (1-2b)
( Abdul Basit et al., 2015 ; Abu Taher et al.,2017)

il of Laiyysall 52 - | jaad ol Loty gl i 3 pad -

(Hyde et al.,2015 ) o535 | i) iy sall il eaa 53 (1-2) 3500
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ha¥) b gall g Azandll 5.1.2

2l paall a5 Moringaceae alile (s saill day y 3 jad | il of Liny ) sall
iy Moringa oleifera Lam. alall leawl e 5 14 acad ) Aliladl o34 b
leieal o " 3lall a8 " and A Gaaall ladi @ Cu suie Glwed ) sl
dhlly 49l Leheal cuw Miracle Tree sjsaadl syadll awiy dolaiy)
syad i 5 (Hegde & Hegde , 2015 ; Brar et al.,2022 ) decluall
Lae bad e 4 ISy By ¢ Hsill o) 5 Gl sond sl Al daall
Horsera dish Tree cgbasll Jad s jad o 3G 3 Jshl Drumstick Tree Jikll
b e WS ((Doerr et al.,2009) Jadll )sia azh 4l 3 W gda arnda
vl Gy ¢ (Alden et al.,2009) sy e Gy @l Codll ol
Al e sl A 'muringo’ sf Sohanjana sl Shigrjju s Munaga e
. (2012 « yie ; Sanjay & Dwivedi,2015) Malayalam 4wyl

Op Lol el panal g jladS Guial) Doalal Ay ) aiit Gl Ly gal) 3 a

el O sll) o) i Wit e 3 piitia Aaild (Bl Led iciine 20 — 40 (e Lkl jie 6-15
el gl gaall by sl Jeat ¢ dpwed Allae JS5 Jidiy alate e JSG Lee g8
Addsall 50l ¢ A5 da )3 35-25 O be ST Bla Sla )y (A sali ¢ sall iyl

- s

A8 datal B Aadd iR 5 ,dE ddalas Bl gl ¢ Al 5t JWKIL daall)
OUSly g 2igll s (landlasy (A LY laell 408 3l ik e ( AbuTaher et al.,2017)
L 8 sing b e Jie allall (e ddline glaly 8 Wadl Ll ) oy Gliuilad] 5
@l Tomdlyims als o S el dilaiey A 1S el Al YL
Jidiall lgtaia g oaae (3halia (& e ) 238 3 all 4Ll ¢ (Leone et al.,2015)

LS g Awstial) cliiall il
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sl gl Lty ) gal) iyl Ahal) pad¥) 6,12

e 6 sing 3yl Ga Uy jii e a IS Y ¢ alladl 831l i) ST e Baal 5 2

O Adlisa o)l s sinds ((Lugman et al.,2012 ) 4kl s 40030 [ailadll s
Qladly C om0 Al s e M. oOleifera
e Jis 4nk 33 W5 ¢ ((Ahmed et al., 2016 ; Ahmed et al., 2018)
ghe s (U Akl Caillag ¢ aall (gl el ¢ Apldl) Caitda gl Guaaic @il gl (g
Hepatoprotective and 5283 ilalias s S 20l8 5 <l il L of 3 byl
LAl s s e Jead WS (Anwar et al.,2007) Antioxidant effects
clall A 2SO sladl) Llall pli)) s @lldy GVl 60 dpla )

. ( Gopalakrishna et al.,2016)

Debans dages Adle A 13 IS el dad 5 Claladind | yudd of Ly ) sall il
o S 8 Lgaladiad S A1) ) sall (e 0 ae 4 lEe e gl y JSE @l
bl 3 gall 3ga s (s ¢ sty ABEY) U8 e Cliel) Gula 8 ardiid g (gl )
A 3 e Al iy claladiul Ly ¢ an b dale Lelaa () o Al
Gl dlcany ¢ eall ey 350 jall (aila g o)) O aliaay 4 seall 5 ) sall LadiaS
il Sl (a5 aall Lzl Gadla g Jall ) jae dlianll clialiill dliae s (3hl
.(Jahan et al., 2018) b kdlly L Sl slcass 5 Sl z3laly 328 sl
o e e Al jlie dic dagas dalle dad 13 e miiaS dal g cilaladin Lady jsall Ll
Gl s pall 5 Sl s WS e (Mo 5 sina o by ) sall (553 3 ¢ 430D ol sall - (1
Dstudlly iy agulislls a gy o guairall Sl auall 4 )5 uall aleall
Oalid Leia g linalidll e Slad ¢( Burham ,2017; Sodamade et al.,2017)
oaleadl jaas Gl (B3B2:B1) B (bid dc sanas E (el A Gualids C
A1aadl Sl jacae (55S5 () ) adlaty L5 B 3000 A cllicd gb ¢ AV
ol S ¢ (Pawaskar & Sasangan ,2017) &) sie 40323 I 255 3 Jiiall b
A pall L e sde gl D 1oaily)l i psall Sl paliiu)
Pseudomonas « Bacillus subtilis « Staphylococcus aureus
Gledl) Jie Gl e z0le Al sall )50 Cu ) padiu s o Raubilu et al.,2019)
la s ) i WS ¢ (Aviara et al.,2015) a ke s 5 aall Jarca g lé ) 5 Jualial)



Literaturereview &l ollai : AU Jall

(Chuang et al.,2007;Nigussie et al.,2021) L_iSdl g &by yladll an 2llad e
(Nepolean et a3l cllahll e 3 jlaadl e 3l Ll Ll )5l s sl 5 Wl
Anti-diabetic Sl G e il Ll 30las s <al., 2009; Meireles et al.,2020)
(Agrawal & Antiasthmatic sl ssbzases . (Fidrianny et al.,2021) effect
Osa ) Lo (ge I8y ¢ Apluaall Balime il aati 50015 s 3Y) Ll ¢ Mehta, 2008)
ClaEl alcae elalll Lol eclilgail™l salias Ll L) sda s la jla 5l et L canall b

. (Bhattacharya et al.,2018)

I 8 Ly sanwiall 4 sl el il ple (S8 435 jna Laiyy sall (1 dilina o) jal 0 5
s « (Gopalakrishnan et al.,2016) <ledl¥ls s yull sasy al Y1 dliae
sabadll i LS ¢ oAl Al Al 2@l e aaell g Al cleladinl Loaf
slalll s )0l Jie iy ysall (e ddlide ol ja¥ bl 4ibesSl) LS ) Al
(Kumar et al.,2010 ; Pandey et al.,2019) sl s 4SI sall 5 8 3 5 31, 5Y)
Lty sall )5 Claie aladiuly Jiad sase CYlaaiul iy sal) @il Lelia Wl
138 5 dpnsadall 4y guzanll ) gall g 5 ISal) AN 5Y (g on JiaS ) olye 43 5 olall dnlladl
ddrll A peu gedlimiaiall A L Adla) ApLesSh o) gall aladinl s (A e 4l
(Virk etal., 2019 ; Nhut et al.,2021)

Sl olpe dallaad iy 5l Ll U8 (e n3l (e Yoy alAN ) 531 aliivse axdind LS
G ey A srae dpane bl Gy G QD e gl CasAl Cu Sadl) s
Osiball delia 8 Lok sall aadin) g Sad | (Khayra et al., 2020) e 3l
Led 35 sall aniiad) ) Gadlall aladindy Jreadll o ga s saalill g (Guadl Jue i)
& i) sall aladind bl aa i ¢ (Zauro et al.,2016) Stearic acid <l
adlyall o sl 4l Glaldl 8 Alledy dalie Lol ol ciladie delia
Gl gAY Gk e dum A mled dedl bkl
. (Torondel et al .,2014)
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|l ) Loy p gall il gy (8 Alladll Ailanll Ciliglal) 7. 1. 2

Leall g 5 Alladl) Aiasl i Sal) e Ll ginly aas |yl ) Loy gall 53
C A Janall 8 A a5 L Sl ) Al clicall 8 Juail

(Aja et al., 2014) Lsull A Aedl) LSl b Sall (1 -2) s

eIl b <l | 00l

L-(+)-ascorbic acid -2,6 —dihexadecanote | 9.80
Oleic acid 84

9-octaecenoic acid | 1.88

Methyl ester-hexadeanoic acid | 1.31

Octadecenamide | 0.78

Adle Gl siue pa s bady ) sall s S el o8l Jiladll elal a8 cllh (e Sliad

& Ol A ) (2005) aieles s Abdul karim o 3 ¢ <l gl g o saall o
sl CGonn Jiddy (il (e %25-18 (Ao Adiaddl sl g giad Y ¢ dlle 5N
arachidic e xsiall diaall aleal) e (g sint Led) 5y j o sonll 853 5 5l
e il sial e Sl ¢« benic acid ¢ palmitic acid « stearic acid <« acid
70 - 67.9) Ade daw ) Jiay 3 ¢ Oliec acid dxsiall yadl dpaall (mlea¥) aal
Liaall Galeal) dud ) daiial) e L0l il Galaal) daws gli )Y 155 (%
Jio Lapdiall pe Bala¥) &g 30 Y g Sas et ysall 5% <3 058 oF (S ¢ Aapiial
Alle SlaS e (g 5ia3 &g 3l o285 (Gutierrez-Luna et al.,2022) osu 3l <u)
Db (aliail el )l G Ay e all s (S sY) £ 5) Aaniiadl e Agaall Galea¥ll e
sy ekl 5,31 4l e (Chhikara et al.,2020) dabill il el yaly 1LY
M. @l axies o Jahan et al., 2018) 5:S3 1ikae 13 Wl M, oleifera
Ai g ¢ bl gl Cale 5 ¢ A0Vl s ¢ gl WY Jie Lal el s 3 Oleifera
Lal a5l s ¢« ( Bashir et al., 2016) e s ¢ daalaall del ) 5¢ 3aauY 5 ¢ olsall
LIS ) ol L sall bl oA paldiae (4 allad Al GliSe ey

oYl ¢ steroids @lus pudidflavonoids  lugsatalle  alkaloids
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¢ by Y« saponines Glsislall dtannins <Ll «phenolics
b Sall o38 (asd acliy ) « theocarbamates <l S5l ¢ Isothiocyanates
Gl e el Ly « AV o s et sl s clall AaleSll il Sl anii sale Y
sl AoVl (e (B a S0 ey it 4Dl L o) g Al ol ol e

. (Vergara- Jimenez et al., 2017)
Levofloxacin (LFX) — (swlussligddll e 2.2
slall Ciuasl) 1.2.2

Aile ) a3 Al & guall Glabizaddl aal 8 Levofloxacin (LFX) omwluS 8 sad
daall () Gl Caialiia (8 o jshai &5 (52 CauliaS sl siilll 052y 5 o) 538 5 5lal)
€ i sl € gl gailll e Slad Wlla Jai 3015 5 sliall ilial (Y pa Cll)
Abdel- Al adl jall s al sl Ledalds sy (S gliladl 5 ¢ GanlS lislall ¢
dall clilsl) ahas s e Ll g pall sladl b dlias | (Alim et al.,2017)
sehn O (A e Oaluidl dliaal dagliallp A3l (8 dala g bl S drual dua sall 44 sl
(Mycoplasma 2= wus agie Lads 403 Qb an Juise bl
e L s (Maitre et al.,2017;Yilmaz et al.,2018) Chlamydia
Y ol Qleills gl Cleil) Jie Ll 23l wils JSG Gaulus 518 )
Olayink et ) aY! <lbislsi€ 5 ) slill pe 4t jlie die Juliill ol Sleadl cilileil
oIS Fan s LSS e in ) Ui LSl Taliae L T80 40 o) WS (@, 2015
ol Y (e 3 £l 5l 23 Jaxiny s ¢ (Al- Soufi et al.,2019) Al Sad
el b aild JSG ardin sy gal) Clibiadll oda aia dubuall adil el Lgas il
. (Ara et al.,2020) <t sl Al 5 A gl bl 5 il Sleall

T
N

)

HO I

1L

L O | B

(Hossameldin et al.,2021) <lid sS85 51ll  SasSI S il a5y (2-2) JSi
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The nomenclature 4wl 2.2.2

Levofloxacin -: Ul alall aud) 1.2 2.2
Brand names -: g il sl 2.2.2.2

Levaquin Tavanic ,Quixi ,Felsin ,Voflan, Levoxa (Koeppe et
al.,2011)

Chemical names -: (#basll sl 3.2.2.2

(-)-(S)-9-fluoro2,3-dihydro-3-methyl-10-(methyl-1-1-piperazinyl-7-
oxo-pyldo(1,2,3-de)-nzoxazine-6-carboxylicacidhemihydrate.
(RxList,2013)

Ailranl) g 43l jdl) cliall 32,2
physical and chemical properties

Cipa Jhas ganl o) Gl @l (anl ook S e Sl e

Som a0y Ay «(Rxlist,2013) (CL8H20FN304.%H20) il
Gada s a8 sl (& bl Jlis eldl (8 Ll B e Jse/a2(370.38)
Gusd ALE admiceld) b Jefpile25 el 8 adligd ALl gl ldal
Sl A Al AL s PH O s gouell o) e anlaS il e
da )y ol ) WIS lEal) 4l gd ala Y35 (2- B) Om A seadl da (588 Laaie Jo/p2le200
Le 5 « (Martin et al.,1998 ; Roberton et al.,2005) pH i s uell 3
ila a5 Al 43 A il 3 b sladl il I e il e oy b L
S e aleay (el e ST ) Baal 5 de sana s JanS s JSU Ao pane dsag Liad g 0 8
e gall poxi e 30l Al L ey 1)l aily (3-2) JSA 4 WS Amphoterie
LSl gai Japis & aklin (S (L-levorotary) deladl cojlie sladly cahiioll
slail uSe A Cibaivaal) ¢ gl iy s (g peadl Hlaliall (e ST Al S dial dua sal
ot L 5 lala) LS Sl ,ili s 8 b clidiay) i s D-levorotary deludl o jlic

13
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DNN gyrase s iS55l (iaalall ay il Jandti e aglild DGR (e L S ¢ 53
.(Hayashi et al.,2004 )

Aapal daa gall Ly ) aa Ualis 3 ) slaall Gl S SJS) (e (aualiaS 5lé sad Jlie aay

¢ Ul ) il um e dlasy Las (L-Ofloxacin) o L hilite 43l LS 4l <

Ay o5 ey s ¢ LalS ¢ Ly () A g sanedall JWEY) DG 06K el Sl il o LS
.(Niddam et al .,2006) aiaill dilee (A Lagin Jaluill a2 e

| OH

I A N <

IL.evofloxacin
(Sharma et al., 2020 ) Levofloxacin sl sbaadl bl (S 5l (3-2 ) <&

Mechanisim of action (mebussldsis e Jae 41 4.2.2

DNA sl (adall paaall Lyt e 4i j6 w5l 6l Jee 201 (adli
doleay AL J3la ) Al g3 2y (Drlica & Zha0,1997) 4l a0 8 Sl
AN A oLl 8 5o sa sl elally el A g ) il sl 3ok e Jladl) Jd)
Sulee A Topoisomerse Ve DNAgyrase <ile sl dee 3 Jalully ellyg
oyl dexi 3 ((Mutschier et al.,2001) Jisdlly gl il
salels sl Leie clll saey DNA sl Gamalall (S5 i JeTopoisomerse
~ls DNA gyrase oVl s il cld &l L)l gamy ¢ Jeasl
daai Ao Jary 3 ¢ Jpasill sale] dla jo hafy D0 Sixe JSi5 N TOpoisomerase
pluil 5 e Aagii Lellady 4y Sl AN ag ) gall iy Laa Uiaa o Siall DNA
plS ddpal ddlad) by sl 8 o) il jall Gy il s « (Fan et al., 2018) DNA
aY Ll e dllad 81 DNA gyrease aV Ll oS E.coli i
Gy ol S dssal daasall b K 8 g S Sl siiall (K1 cTopoisomerase 1V
. (Zhao et al.,2020) <=l
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Gyrase or Topoisomerase IV + DNA
i

/
Gyrase or Topoisomerase IV-DNA Complex

/
f Fluoroquinolone

'
Fluoroquinolone-Gyrase-DNA complex

or
Fluoroquinolone-Topoisomerase IV-DNA Complex

(DNA broken but restrained by
topoisomerase subunits; DNA
synthesis, cell growth blocked)

Y

Release of broken DNA ends
(Cell death)

(Chen et al.,1996) CuiluS st il Jlie Jac 4ll e gy halada (4~ 2') JSal)
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Pharmacology 4l dsall 5.2 .2
Absorption Lualaia¥l 1.5.2.2

) ¢ Lpad gl 5 e Aracingl S (0 (pmliaed) s i (i 8 il 30
s el (102 ) ol da paboaia¥] Joaany sale 5 Lo U 3 3503 ) o 3805 Jost
oo bas ale 750 51 500 (e pad sk die bl Caglall (A ¢ & sadll de jal)
plalall aa Gauili 518 il (al S8 J5li s A5 % 99 ey paliaia¥) la adll 55k
Dl 3550 38 5 L L Aol Ly 8 Gabaia¥) 5500 ) Jpall iy e i dlld ol
(1-2) N sa aladal) Jd o340 Cany 131 ¢ (5 gail) Jslaall 221 2ie %14-25 o Lo ) J&S
) Jeary Jeaal) i gy (S 1854 (10 %40-30 Jsa i p ¢ JY) e el
(National Committee, 2003) . al} 453 J3a il dls 5

Bioavailability — gsall Al 2.52.2

53 gl ¢ L% (100- 99) (S sid il Ll (5 seall il 1 ()
LadlS 8 Gllaall (5 sl sl ()5S (s 5l sl (g pale 750 ¢ pile 500 4e sl
Ol ¢ Jaall Jalsll Gabaia¥) Lo Jia 1385 adl) (3 5l (e Lol s 3 99% JVss
Jsti S Al ¢ Aol (16-8) om gl dishll o e Chualy jaaly (S 6lé i e
(OMP Division , 2006) L s3aly aake 750 de o Gl gl JS50 b g jlaal)

Distribution  a&Jsdl 3.5.2.2

paa Jare Ol auall cladl pea (8 daaly B sar pulaSligad e ¢ g
padl i) s alazal s (3 yite 4l iy Ja g xS /1 1] Js ) diay 4xg )5
Al b Lyl i sl 481 Al dawig eyt g alaedl Aol g L0 dandlS aiail
el Al LSl 2 Slal age 2l 138 o) 5 «(Katzung ,2018) %24-38 () sa i
inall A A L el A0 Al (8 a5l galll w58 A OY lldg 450
GBrida sed ¢ Aplanall 553 0 Aail) 8 4 AL e L aall (3835 (Y S laall
)5 Lt g 435050 (al 3]z Blal aeddin) Juady Al D550 daii¥ aa g Jlad
(Noreddin et staphylococcus aureus ¢« S. pheumoniae L%
Al e e B el Akl Aol (4 auluS sl il <3S 5 oise al,2011)
( Weinrich et al.,2006 ) sl Jas 4 53 52 5l
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Metabolism ¢siall paN) 4.5.2.2

Dfie OOl Qs Ll Jall B WiheS e Jlie cpuluSladd
LB a0 A 0y Aty B 2SI B CpaluS ol gl e Lehay il S5 ) )
OS50 ae da gkl jEall ¢ g S (e %5 (s adlliine A Juaigclas
a3 Gob oo Jall Jleall Gob ge oty IS anall (e (oS 5l 8 =l dlee
O 7)o A il Ada) g jleall A5 das g (gl s ¢ AN 3 S s S dlany
aillay sl (5 ¢ Yo 80 dwndy 4 Ol i gl Gisan v z AN N e 142- 69
Gl AT I (53 Len il 5la sl 251Kl Zdiailly ) A8 ) (sa 49
[da 40 -20 O gl Ol SN ddial O oS5 Laie delu 27 s muad 4l jend)
(Zhang et al.,2014) 4&é.

L gl JSEY) 6.2.2
os 5 (aall) Gal 8 Jle saaie Aadle JSEL GaulS sl il 23 2y
Jslae U< Lyl Jliall jigis ¢ azle 7505 arle 500 axle 250 ¢ ar adll (3 k
Jexig Ll 5 « Jo / a2la750 « 500 « 150 «100¢ 50 3S) s sl ciall Gala

.(Zaman, 2017 ) % 0.5 4w (pall JslaS

CpaleaS 918 8] Ul dadlad) claladind) 7.2.2
ge ol BEE @M gl oall Gage gOle B sl puluS gl il
O e yshi W Gl 4t Loglie Wle G il (GaY)) delidl (ali (g e
s Laboaial (5 60 Al 5 (b 8 g8l 5 ChauslS 18 5 (paulS 8 5 poms L 5l 5 )
Onbeaall (ompall Janiad AN Lginaal 3 AT e Loadl @llyy 45,0 daail J8 (e
Jae Loy il 5 il jall 3alima (s AT 4y ol dilal we (gl e lial) sall Gug i (s 50n

.(Hooper & Jacoby,2016 ) DNA gyrase a !
Jie 4 grall ol S Adlidl 48] sl Slpanl) aa Laliill ) ey (S gl i e ()
Bl Al Giliall aa Waldiy ¢ duadll 2 gaiall &l 4l 5 Klebsiella spp
Moraxella catarrhalis , Haemophilus influenza <ld & Lo dauleall
dallaal CauluS 58 @l i 2 5 (Nakai et al., 2018; Nagai et al., 2019 )
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)5 Gany Leand ) 45,0 Cleilis Respiratory system il Slead) gl
4 sel) il il ¢ Staphylococcus aureus , S.pneumoniae Jis b i<l
. (Sarkar et al.,2015 ; Areej et al.,2021) 4&Y) csall Sleilly ¢ salal)
Cystitis  4iiall CleillS daliaall La 55l 4 sl Wllsal) z3e & A el Jariany g
oxadl LSl aady ¢ A i ead sl Gl ¢ Urethritis diaY) Sl s
elaaiul s ((Forsyth et al.,2018 ) aall &3 el dne 4 5l clllisall Clila s )
aball manil) el s « abscesse wlal Al Jadiy alall lila) 3l 8 Liad sl
S e sall o syl i gyl liedl) 23 ddlal ¢ furuncle deleal) ¢ alall cass
Enterococcus 4, 4l @l ) Salls Escherichia Coli LSl 4
. (Zollner-Schwetz & Krause, 2015; Akankshya Sahu, 2020) faecali
s aadl Cluae ) el vie d8LEELY) d3pall 5 jeal) (e g0k Liayl aadiey
LB g el (8 daladiind AplSal Loal 5 ¢ oSl aall daaile gl @llXS o &pal)
st (gA) (eellally Galilly Sl gin 6 e o JEb Gselhll a e Ala) e

. (Foxman,2014) Yersinia Pestis LS

Side effects of ConesloS 18 9o el dpilad) JBY) 8.2 .2
Levofloxacin

I e ila <l Al W) el 518 g8l ApaSlall 200 dl) e a2 ) e
A 0S5 38 el mandl Jleall e o0 s il N a8l e Ol ¢ anal) cliac] (g
asill Gl yhaaly ¢ il JOEAYT ¢ desaal) Jals sl Taxazll ¢ glaall ¢ 5,V
Claadll ol ¢ Jladl gl ¢ il Jleall Cailla g ) a8 Liagl dplad) Y el
. (Farinde, 2019) 45,0 7 saa g5 cpall (o 588 4l S ¢ 3 jainldl Qlgill ¢ 430 g6l

S K ) Galias] e caniall aall e i ol sl Jlea e ) il Ll
Cisang ¢ ey ioll Glgine alaasl ¢ 4 geal) mlaall & Joal ¢ gl peall Al
gl e Slzad 4 gaalll siall & i jhaaly ¢ Agda e (an a0 LA ¢ Gile )
. (Douros et al.,2015) el il i 2Uaiil ade g ¢ 4 el Zae gY)

¢8I Jall 5 Gl el Lae Gl Laiad ol Jleadl o Jig LS
e e i 3 (ahall lghe amgdl el o syl il 86 ) ddll
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il L5 Gl le ¢ 551l el ¢ 2l oy plis ) g o H3all Jiatl
Ohaalll g adl) gl (bl 5 Baxall 5 (5 yall Clgille adll Calaa ¢ wld) 4 gmaa clad) AYYI
Al BV ac hall a¥T5 Jlealls o8l Oliall Jie 4y gnall danall dpilal) Y
Clisive omliasl oo Slmd (Lexicomp,2016) cilishsiSy sl & st <Y
8l Jlaal) Saay Loail 5 ¢ agmsaall s ¢ aspiiall y ¢ aguld sl aall 8 il 5 IV
(Saad et al .,2021) adl JSu (alddil g gl )5 ¢ alall med Jio alall e 4l
s IS5 LB 5y Y el Aba¥) had 33y ) Load clid i€ ) slall e
Arabyat et al., 2015 ; ) ekl &l A e Al Sleall Je Ganls 6lé g8l
¢ heal) Gliapal elay Cuadall 3 jue g Ll 8 W ¢ (Wang et al.,2018
LoDl zea 58 A il j2 2 g3 DM Aol 5 Jaadl e 4l i Ll ¢ calall ) 80 438
Aol N ol AW cada 8 AL LSy 5 el () aa g LS ¢ i) i jlia) Jlasil
deall ila je 8 liadl Jlesind die Gaidall caphll 5 Liiul ae paill sl Cany 13
Ao o g 3 ¢ S sla il laal 4 5K 5 Sl dpad) e Dl ¢ delia i
Aand ohlas Jalsl o yell S g gl EP Bl
g ) (g Lea ¢ ala o Jd 8 uuls Gl alll w5 (Cojutti et al.,2017)
(Gulen et al.,2015) (sl

Interactions of  CpwlaSgldsid el dy)gall cMAlal  9.2.2

drug

Do 5 dale 3 ey Clid S5 5lal) jllie aae lgded Jalaiy ) 58l (e doell llia

9_"\3\ Sucralfate <lall S g jleaS G gandl Gilalicas Jia Lald 3 ) geay (s gl o
ypaall #SLS DA g Aol b eV o 4 ginal Baeall (& el (alaiel (e JIE
Lyl e QgD saliaall jdliell Jlesind () LS ¢ dabiaial JIE5 g3V & sial¥) g
die laidl Cund alSnSshall ¢ Guslall s o sl ¢ Gy psa¥) ¢ Cpmallive suYIS
daxdiual 4y50Y1 J5l8 ofs « (Shiba et al.,1992) il Sl e 4 jiia Lllaxind
ipama palic o 4iLasll L) 5 8 gsad Al g de Y15 sanall & da il Ml
deon ao Ll o Leie ey aally o el o il il Al
Jsksi g 1A %50 Jas Aoty (ausliaS 5la i aliaial Jli ) (g3 CppulnsS 5la gl
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LS . (Lexicomp,2016) el de ja 33§ aay 5 J8 J8Y) e (el J8 8l o2
Ggand Adlaia¥l e 23 o Sy SR Gliliae s 4 seall ildall saliaall Hdlaall ¢
Jalis (Shelvan et al.,2021) owbSlisid lie ao ldlasinl aie ol
Law i Sl )i ol ) S o e a2 gl on A 5l 4l
o LA i i ) 55 el Sheal 3 Alal oY1 el (e s

) iy

O S S Sl gl Jlie pa e Ligad (5 Sl Baliaall Lliall s of WS
SISV e 5 hadll () s il Jlie 5 LeSe paly SRl (5 s g a1 ol JaliS s
Dfle 5 (OanlS gl il e (gl cpAll (alall) 8 JBl e e Aeladinl Cany Gl
e 3 O ) aa Lellantin) 2ie Sy Al Gl ] 3aliaall 45 a1 5 caliSY) Cilabias
Clie ) J e Aglsall ASpall jeu s ds el duilall (al eV ek b )ska
g8 Al Jad 250 ) Daad 38 ¢ GanlS oo dalll 8 LS Ayl 3 55l 5 Ay 5aV) e Aeplall
il Jsls of WS (Federico et al., 2006 ; Aruna & Naidu,2007) skall
% Asny 4 gall S ) (addd Glid S 5 ) SIS 4 poad) Claliaall ae 45 jite LgiDlaSa g
asadlSll e 4 glall daadal) sl g €l 5 ¢ 2K Galaall e (5 5ia 3Y66-19
Aee o Lla i Gl € ) 581 e (el 3 W e 5 JW ) juac o 4liide s culallS
Sle siad Al Qi) Qlel oy ¢ 2Ol Jdd L 2 gall lalzaall Galaiey!
oY) Al B8 e Jaad b s ) 320uSO saliaell aibaddl @ld Gl Sl
Ldall Gl o bl g,k Jelall e Db ¢ 23l Jad I gas Jaly
e)sall & 51 3aad agall e Gl Al Cargdl Lati e agiy dudlidl e gl 45l
Borse et ) dadall de jally dpkll Cliel) L sa sall LS jally addill
. (al.,2019
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Liver asll 3.2

deall b 5,d0e Salall Claall it g ¢ G aun 3 pme ST )
eeall G5 e @S (2-1) om )5 dus o phdl Casall gslall o5l e Al
DSV A S ) pail) ey g Gaad (50 280 S5 ¢ (Scanlon & Sanders ,2018)
2SN Clianad oXi 5 e Al g Cilas g (e Gl ¢ (2012009 ) ¥ Gl (e
st JSA dakiie pe Agle 5 g8 Sl LA saeel G 2a 8 ¢ Liver lobules
%205 S guodl pdll (e %82 Jss e s IS g5y ¢ Sinuses Slilyall
LIS asee Jsh e ) aall Siae ge B0l LAY LD cgasll 3L 5l aall (g
dady LA a5 Kupffers cells U8 WA Jss diva JS5 (S5 aa 50 S5 2l
Uity U e o aaig ¢ pall oo 20 LW a3 (Rl o) sl 30 e 3,06 )
.(Waugh & Grant ,2010)

33 9¥) Aol gy Lgdy ol a5 JSEI Al dpag i) Cliapaill (g jeaall (s siual e
s il g Bl e Gyt JSLa A (g Al andl JIKEY) (e IS dama (5K i 3 all
ol Lae (0 sS (l15 DN il sl

AN Jay sl il e g - Arteriole s -1
AU Jay eashl Ul 28l Ge g 8- Venule 25 -2
(King,2010) 28V (e z oA 4 ) sl sliall e g Jd - Bile duct 4l jsall 3Ll -3

A sl LAY (e ) el 3005 (Al A8 3 gae (e Giida (g ) el SLAI ad

o3 AN Ganad (e Ao jall A8l vie aa ) SV ) hall sl e 380 S5 sl
Lial a5 cual) e 2SI LA (g 2al g Caay Ll Ay ) jieall 3 lanll Juab oy (A yLall
et sl gl il (Sl sl g b sl dall Gl il il (Ganadll ddla e
e oy al) clas) g Wb 2025 ) gl UM (e dpaall Al sl LA, AN JSLgll o
pdl e algall J3S LOA 5 sl LD & At g S pall a5l sad sl sl
O5S05 psand) e 4bhS gy (5 3S el )l () adll Jseay 3 pma pall (8 0l sl ) 2
@Sl saSH sl any ey sl s O s aill s el Jie 2SIl i Lae
sLl) aaiiy ¢ BouS LS say,l ADG Al Bl Cumy ST de gl JSED pueall
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3) iy iz s jia oL e 3 ':3“;‘;“\;;;:’)33 OS1 el g3 J<a) Ay o) jaal)
kel Al sl Sl ol o)) dilie 8 olee (LSl sl Legie S
.(Davis,2007)

COLadl) #) A s 4y saall 40030 palial) 2l Sl g alakal) acan o 2l aeloy
asandl &3l s angll s Bl Jie dypall V) Ge naedl ASH Canly canall (g
DAl il 8 aSatyy cAilall datiall Aulu) o sall Loag) AU s ¢ anally 5 )Ll
Gl 8 Loy dagal) Ciila gl (e el (g3 40l LeS et s N JsaSll Jsmg g J 5 il S
Zlils sl jias addatiy delidl Jalse ZUl s ¢ g0 el 015l o dalaadl capaall (5343
o Vs (80%) ) 2 e pall 28 33 ¢ (Sibulesky,2013) ¢ il
o o) (e 28l Galdy xS sall adll Jesy 3 (20%) 2SI Gl s caagl) Sl
il Cagal) sl (8 Cual a5, 5 4D 5y 5k

kidney Ll 4.2

Y o)l e Blaal) 8 T 5 1) 90 onli 4l 5ama Aile 5 sliac] o K
Saniy pall SN i ¢ Ml AAl) COELY 3 e L el Jal (e (a1 IS 8
Ladlat g ¢ 45 gaall A pall 3 gall g dncar¥) Ll )58 ey ¢ elal) Ja3 g culwdad) (3l 6 e
Gilais all baia b oSl Lyl dege SIS (Walllace ,1998) 2l jaliall e
Gfss i) gl G e slseall sl Gl g ety ¢ plaall Goadi oo pualis
.(Scott & Quaggin,2015)

phire e Ugsue A5 il A IS Adh o) s slle alll 5 3l (e 40 () oS5
Ssingy ¢ hugidl (8 gsa0 Oale o G 4l LISl (g giad ) ¢ JSI) Cailla g
i (e ¢ (Yengej et al.,2020) LAY o T b Lo i cppdie a8 e g5kl
$osales ¢ Al gl (5 I anall auly Coped s ¢ mad g any ) Gaidag o5 s
¢Aplal)l clual)l A dabise Al da ) ) Lgaani (S 15 ¢ Bl e sl (aliailal
.(Scott & Quaggin, 2015 ) ameaill 3l 5 dualall Cluaill ¢ lia 345
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Os 8 e 8l ¢ 5all (8 4l Ganaddl) Alle 4y pd dlad (e 3 jle 4
dpan¥) el iy e 2030 el &3] B sha e o)) gl) Al mad 3 Ltk g
WAl e gl Al e 4l g sias (Greka & Mundel,2012) Jsdl o sSil
«Podocyte «(GECs) Glumerular Endothelial CellS 4wl dulal LAl
Scott and ) Mesangial cell Jaibue LA 5 (glo s ddadaal 4y laall 4y jledall LA
Glumerular Filtration Barrier S 58 Sals oS4 (Quaggin, 2015
i o Ll dgseall Gl el (i 4al 58l GECS e 4ahs 4 (0 (GFB)
o el OIS diad oy Ad ) Al dal g AN 4 )il 45kl e Podocyte
e ading SE e Jaie Ge 5 ke GFB sl ool cliall Gk oo LA
slall 5 5 ppmall iy Jall g e zlasadl ga 5l il jall ol 5§ 8 oSy JSEN 5 anal)
gl yeall aall LA, Llsay) & (Wang et al.,2017) dsdlly aaall gulal e
slall ad i o Laiy ¢ Aggeall e oY) A Cpe V) Jie a0l dAlle sl
Scott & <lis¥ly dxwY) (alea¥ly 5sSolally Losll Jie 3sall cliially
485 yrall 5 ApSll Al Sl ) Salall jie dad el clatiall o a3 (Quaggin, 2015
(Wang et al.,2017) &Sl dusal) el aY) S @8ty (o Adsdae auly Ly
S aadiall G o S 2e e (o588 3 e (e O Sh (Sl g gilall il
(ldiall 5 il g Sl a5 EIY) Gl 6 Lay cdabisall LS yull Gabiaial Bale) (b aSas
alidl e oal) 13 (8 Loyl o sandl s 3 gaald) G all o) pall 51080 Giaay eelld ) AiLayy
S dind Y v U s IS8 e digh sl and e @lld a5 50 0 U
Henle s5e ga JoUN okl o sy A 510 3 a8l ) (s AT 5 5 dmaay o (550 g Ladl)
Cluadl ¢ U ¢l sclaall Gkl o s 8 eld) Gabiaial sale) 8 alal S5
LIAN (LAY (e e i e OsSETy apendl) B a4kl 4l 3 oaall dualdl
O sl alat caady daae KV e A LOAD Al UDAN g )
a5 seall g el aliaial ami L3ls ¢ aldosterone and vasopressin Cs s 4l s
159 Aaaiall LRI Gaali (5 Al 2als (ga Jall 35S 55 3 aalads UL 5 ¢ sali sl Jilia)
Osis A (S Sal Bk g el pmell 3l e Ll b L
Ay Qlls A Al 8 aeadll @il g8 B0 (Yengej et al.,2020) <bis Sall
Naganuma & ) ossadll 4 zidl Jall oVl goal z A Jany
.(Nishinakamura,2019
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Materials and Methods Jedl &k 3isal) | 3
Material and Device aleiwall 53ga¥¥y sal) 1.3
p Aleatinall Apilianst) 3 gall 1.1.3

Lidall g 4yl anl aa Alaxtinuall ApilparSl) 3 gal) ( 1-3 ) Josa

a< ) Lasal) _
. Materials 3l sl <
Company Origin
Fluka, . ¥l G550 3
witzerlan : . 1
AG,Buch, Switzerland Mercuric Oxide
CARLO Erance 99% 1S i (3lae J 5l 5
ERBA absolute Ethanol
BDH, Chem, Enaland PENGIEENENIFECAEN 3
Ltd, Pool J Glacial Acetic acid
BDH England TCA s8I SEllall (ada | 4
BDH England TBA &) sin )b sl (aals 5
Scharlau Spain Xylene b)) 6
BDH, Chem, o sial¥) g o spuilisall o
Engl . : 7
Ltd, Pool ngland Aluminum- Potassium Alum
Scharlau Spain Paraffin - 8l L) ged 8
. BDH, Chem .
H 1 . ‘}“ - .
Ltd, Pool. England Eosin (pe ) 4a 9
BDH, Chem, Ol silase) dxpa
Engl . 1
Ltd, Pooal, ngland Hemotoxyline 0
. . Lﬁ}h&\ ‘)ﬁ\&»}ﬂ‘ ("")";\UAMBJ‘;
Biomerieux France (ALP Kit) 11
United Oty (el JBG ay 330 (s ac
Randox Kingdom (ALT Kit) 12
United i ) el JBU a5l sl Bac
R . : 1
andox Kingdom (AST Kit) 3
b o g ) and B
Biolabosa France Total ) u’u.”*&. - 14
(protein kit
, : Albumin Kit) (e sd¥) asé e
Biosystems Spain (Albumin Kit) cees 15
Biomerieux France (Urea Kit) Losdl pasd sae 16
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: . Ceratnine ) ¢siib S)) (asd sac
Biomerieux France .
(Kkit 17
ILP. e e -
International Germany s RN e e
GMBH Rat erythropoietin ELISA Kit | 18
Solarbio China (GSH Kit)osfi Il (asdzae | 19
Albfas Il a3
Solarbio China MDA "J.Uj - 20
(kit)
BDH England Formalin ¢l s 21
. % elia Jstl J
Scharlau Spain %% = A gad 22
Ethanol
BDH, Chem, FSECEBEN
Ltd, Pool England Chloroform 23
Himedia Lab. .
3ala
Pyt Ltd India (D.P.X) 32 24
------------ Distilld water _kis sl 25
fi : -
Sano .I French levofloxacin gsubes st gl 26
Aventis
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s Alaxiaal) <Y 2.1.3

Ll g 4S5l aal pa Aletional) ) ga¥) (2-3) Jsia

FERA] Ll ‘
o Tools <l g -
Company Origin
Oxford USA Gastric tube  xa33h 1
Nunclon Denmark Alaal) dalide 4Kl @l 5o 2
Jailal) solall (e AMA jlial il
Gold star Jordan .
Gel test tube sl 3
Staining b)) guai Jla
Harshman Germany J 4
Gar
China s dala 5
Volac .
England Pyrex alaa¥ dilise dbals ) 6
Kardelen
_ _ Turkey b Uil 7
Hidrophile
China _ Slides and e daala ) =il
China 8
MHEC cover
S.LLE. Pakistane dissecting g < sac 9
Papatya Turkey Medical cotton b ké 10
ALBET Germany Micropipette “al 11
Medical dpk (ilas
_ S.AR. _ _ 12
ject- Disposable Syringe
Zelpa Belgium B JCBY 13
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el 33¢aY) 3.1.3

dadiaal) 4 il 5 Ladal) s Alexiial) 5 3gaY) gy ( 3-3 ) Jsas

- o Lad ‘ 3
Company 4s,&dl o Devices &Y | «
Origin
Concord France XESU 1
Hermile Lab Germany S el )kl Glea 2
Chicago Surgical &
Electrical USA water bath S alea 3
USA co
Sanyo Japan blender b S L3 4
Lassco India Hot plate alull dada 5
Xmta Germany Electric oven (LS o8 6
Digital Camera |_x\S
Canon JAPAN Eyepiece 7
(DCE-PW1)
Human scop Germany Microscope (sss e 8
Histo-Line Lab. rotatory L)l ) il
Italy _ 9
Mod. MRS 3500 microtome
Biotech sl Ciladll
_ England 10
Engeneering Spectrophotometer
AG GOTTNGEN
_ Germany 3 S O e 11
Sartorius
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Jaad) (3 2 .3

4l clilga 1.2 .3

Can gl i A5 Ballll ) Ay pusall 3 jall €3 e 36 Al all 028 8 Caeddii
Sl 8 L i o ¢ Lo g el (14-12) o kel o2 (240 -200) sl
e LU 2021 sl ed Ay G saall D S daals [ Alyeall I ) ) gl
(25%40%15) Waslad duals 80 ald] (& Sl gall Gy ¢ 2022 Lld el
AaUay lall Cuddy declill iall 3 LY i Hl Cud 8 ¢ Apame dodaels sUarae jiciia
(U8 28U 3 jainal) Alal) SN Ol jedaally Lt 5 ) painly a1 Jaasiy (alidY)
O BaiDle 4 it gyt ) By patl) Gl s e Cinind LS 6 el ) A e 5 ¢l 5,Y)
pa delu 12 5 ¢ gin delu 12 3elial) 3aa g 435 da )3 (25 -20) 30l s a0 Sus
Ad libitum 3 s 3 sean Al 48kl s oLally il guall Chn g3 WS ¢ sauall 4 5l
J52 % 20 « 3,50 % 34¢ ihin0p 35) e 0585 ¢ Apall o€ il s i) 500 Al
ildla o 50 Ll e 5O Leall calimy Ciine cla%1 ¢ s O % 10 ¢ Liseall
okl e Sl (e paud 3add 13l S i (2008 ¢ liall) il yhill 3dbiae o ga
c oAl ) e b gla e Ul & jaill 6] ) Ji

i sl cild jeldigs 2 .2 .3

e S dailae A0 ClieY) aud e o i salll Gl sk sl pd
ohaall Jlus 5 5Sal aeluall WY1 U8 (e Wdsiad 2y 0B (e Lpanddil 25 Al
Lo Aallad) il g0l 5 A ) ey sl Jus &3 ¢ 6Dl S Amala & Ul Gyl (aliaidl)
G gallay cinda o ¢ Ala 50 Ao Jpan) gaad el Culiil aa JLI S Tas i
GLST G Gl Bda g Taa acli (paa o Jgeanll cald & il dull) ClieY)
oty dglee 8 alaainl) G I AaDEN 8 o sl
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preparation gl Jsid 3l el palidual) juaad 3.2.3

Moringa Oleifera Aqueous extract

Juainly hiall sldl (0 o (400) o z e Sl Byl (10 22(20) 331 4
Alaxiuly Ladall iy o5 Al 550 a dau dele ((24) sadd & iy Ll S LAl
Ao pan LS pe )kl axge Gl gall G paladll i ad ol LA (e saie ik
EiA Bl phdiuly palitudll mi, o ¢ Gl (10) s 4dda /o550 (3000)
Aadai 5 Adine Aoala ) GBlbal (B daims 2my Ol B Cais o3 ¢ 3 Jlae o Jsasl]
wala ) Lo gl (8 4D 8 adiia g @l aliiuall pes o dogie da 2 40 AsLy
axle 350 Ll & A slhaall )3 5Y) dbe jean s Jlaaia¥) (pal BUEY) AaSaa 5 Aaina
IS el elally Ll any T gad e o o il gaad) ) 350 ansn 5 w28/ pile 650¢ paS/
.(Hernandez et al.,1994) a2l sl alasiudy o 35

Paraparation — (sbusglisdd jie 4o p juaai | 4, 2, 3

: the dose of Levofloxacin

o=l 8 & e Levofloxacin omeleS slisid s sall sladl e Jgasll o
Ailae (3 llanall o (Sl b Rasiinns do a8 5)oaS/pile 500 fe s (isen)
10 5aS% Adlall Al ol 8 4 sllaall 20 5all Ao jall 58 5 juiast 2 ¢ Al ¢34 S
5 RERTLAL R IPVCRVRRCAL PYN P PSS R PRIDVE SN PR SONRWEN (TS PRUPELY IR
. (Ebenzer etal., 2015) m_ail sl aladinly 38 55 I jhdal elall (4a
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Design of Experiement : 4 il axaai 52,3

e 0383 A il grs maalae o () il sde Ay padll Gl sl (e 36 e s
L adl) e s de pana JSU o3 0

slall e Jol Ly e ja 3 ALl 5 lasd) e gena : (GL) A5V de sandll @

DS iy Lgad aulS Sl gl Jlin L e ja Gllgs 1 (G2) Al de sandll o
s sall 3 el de gane Ciae 5 Lasy 30 52als Lo sy pual ()35 (0 p28/p2le10

Dl L Sl (alitidl Lesy e s Glilpa 1 (G3) A e genddl e
Lasa 30 5l o puad) (55 (0 paS/pike 350 S iy Ly 5al

D5l L A paliidl Les e a lilss 1 (G4) Al A seadll e
253 30 53y L sa sl 035 (1 paS/aike B50 S s s iy ) sall

Dl 2l ) ettt Lag e s Gl g (G5) dsldl) de sanddl o
A e Loy 23 (e Gfiel J asa) )5 (e aaS/anle 350 S s i) sl
232 30 33als Lagy anal) ()35 (0 piS/pale 10 S s s OpulnS 518

Al Sl paliiedly Lug e s Gl 1 (GB) Al ic saadl o

sl e Loy a8 (e el Ji aall (55 28 pale 650 558 s g ey ) gall ) g2l
52 30 el s Lo gy anall (535 (0 paS/ailalQ S i g (s 5ld
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b LSy As gana JS1 3 ja o a8l g poralane A ) L gis (183 13 42 36) () 4 idal) cilil gaad) anadd a3

!

AN de ganall (G3)

il Galiiually il
350 S i Loy sall ) sdd

AUl 4 saaal) (G2)

S S CopeabenS ol gid i
ais/pilal0

!

¥ ds saadll (G1)

5 lasd) 4o ganna
distilled water

!

Al de gaxall (GB)

(el Galidianally 4 ol
6508 s Ly gall 4ol
OealsS 918 931 L2y a2S/aila
ads/ailal0

!

dualdl) e ganall (G5)

pas/aala 350 aSoh lady gl
a3/ adla 10¢mesbeas 518 gid Lo ey

|

A Al glaa }

R

Ayl )ll s ganall (G4)
ga‘l.d\ oaldiunall @Jﬂ\
SR Ly eall i
ass/ aile 650

25230 33al aval) 0139 G (MQ /KQ) 33 3 Ay gsna 5081 Al e

v

daadl) &l uasl) dud o
(O ¥ - (e gilasgl) drsucs)

() (s galal)

RISy oo

M) Jama (il
4 LAY
Mol Jara (il -
Glailuald)

Mol Jara (il -
g Sl 2l

l

doa ol graadll &) ) A

O A -
Cbigag AN
(EPO)

Los -

O S -

Z\.,,ﬁ:\s\ﬁm?;s‘(yg)ds&

l

T gl jyleal
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(AST)-
(ALP)-
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S
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Blood sample collection adll clis zaa 6.2.3

e e AwS e dgda ghill e deld Jlediuly cllgall @
Aoy dra gy O pall des o3 (Blall daSae A8AG d3le & Cinia g (a8 505 10) sl
8 pilae il (e aall Can g Al A) a3 0 5083 (e 2SN dmy g ellaall alSal) ael Lelals
Je 5 dau ol ddiae dnb das Jlexiuly Heart puncture «ldll sl 3y yh e
A daine A i) (85 il pall Gilie Cimiagg aall (e 4SS0 e Jganl]
Gl Lkl Glea I i) cls S5 Gel tubes il daild) salall (e
Jaddl Je Jgpanll a3l 488s 15 saaly 438y / 5,40 3000 4= 2 Centrifuge
Calads g dalea g dils Ak Eppendorf tubes 3 s 4S5l il 1 calis lasey
ol ) ol A5 da )0 20- Laddie B s 4a )2 Refrigerator 4a3dl) 8 Juas)
(ALP, ALT, AST) Sl il ulee Jali Sl Lele g saSll il sadl
Total ) pdll yulas (ans s (EPO¢ Creatinine <Urea ) iU dads )l julaal) (any 5
el A el 385 Lldy «(Albumin ¢ Glubulin ¢ protein
Reduced Jiisdl psibgsll 5S35 (uld ¢ Malondialdehyde (MDA)
. Glutathion (GSH)

Collection of tissue samples 4awi¥) clie 2a3.7.2.3

Gé Gob oo sodle Gapd GAN 58 (e pall G dilee e lgBY) 2

A al) Aana¥) AN 31 ey KU 50U Jlaiind wiy Qlil) slatly Jau) (e ikl Gy gadl)

38 (e Lain 25 Wasny clgale 35 sall ol A13Y slally il 4 ¢ Loy Ayl Ada) i

2o s (b JSE 5 e adal ) eliac W) oda okl & ¢ il 5§ o s

ol sl b eliac¥l Ciliia o ¢ Ll Aalal) 53l Jgems Slan e Ldaia Al sead

Oinl Aol 48 saal ¢ AlSal Bl Lealed any A3 KAWL Gl pie (8 %1058
lede il bl o) ya)
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Histological preprations 4wl & guaail 3.3

. (Bancroft & Stevens, 2010) 4& yhl b Zpaill aaliall & pas
Sample Fixation «liall @i 1.3.3

A2 Lellatind ey (RS 5 2SI Aliaiall s Laass Lty 3yl clisal) Candis o
5 eyl e Aml) S At Aol 48 3ars % 10 S el Jslae
. ;LASL} &L\‘JA RS

Dehydration j<¥.2.3.3

80% 5 70% ) 3:S s leas LY Jal (g Fpacliat 380 5 Aludiy il &) ya
Ja0 2 sl slall ama sl S i UK el s2al5 (100% 5 100% 5 90%

A )X 3 ) sy rpaadl)

Clearing (&s,1.3.3.3

Jeal 350 JO @l (el 32l i e Xylene ol 1) Jslaay Sl &d
L S Il A1) Adles ST il

Infiltration < <dl 4.3.3

O el o gl dnla ) (S8 ) Cliell JB a3 a5 i) e oleY) 2a
60 -59 4~ Aa 0 SbyeS g8 B 101 s ol s jeaidl paraffin wax
53y (e qadll oy eaiall Gl gad 5 5a3 (530 8 J) Ll o5 3 sia Gy

ligal) ol Glasal 5 e JSldels (1.5 — 1)
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Embedding k! .5.3.3
Rl ) Caerdiul g ol aad Aol gy Aald duaaa Ll b clisall ek
oo caliad 5 QL] yaad) 55 pa Aay @S iy Al Joa cilelid) A5y e e

. lerahadi i g s chlaas g (Ll

Trimming and Sectioning kil g cuidil ,6.3.3

DA el QI i laaas ¢ ala da e 3Ll e A glall padl) il i

A g Sl 5 dlay calad s Rotary Microtome sl #) il Jlea (A auldasil)
gl (558 lasal 33500 A 50 45 43 ) a da e ales ) dadaiad) A aY) s
e o) il Al S 5 Waey A dala ) w0l 5 e dail) adaliall Cilea Ly s

e_hiﬂ‘)._\:\u\3)\}3;)34&5)3#3&@3“%3&0:\;)337SJ\J;:\;‘)JQL';M:\A:\M

PRI

) gobafil) dlas g 0 g3 9 S50l Sl ((2-3 ) Js
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Staining &wail) .7.3.3
Harris, Hematoxylin Stain cu ¢S silan diua

Gasll dale by sy Jamin Sl Lpac i) Cliall e ool (s silasgl) Zana o
D b LS Al i Sa ¢ dark blue Gele Gl sk 3l

YUY palall flt
as 2.5 Ol gilasgd) (§ gaa 1
da 25 e A Jgas 2
) gl AIK(S04)2.12H,0 agsabigd)
o 50 3
NH,AI(SO4),.12H,0 Lisa¥)
Ja 500 Lola ki sla 2
. Red mercuric  sa¥ bl
& 1.25 . o
oxide
G 20| Glacial acetic acid Ll Lidl) (adla 6

(2013)«aiclan s Suvarna e Ialaie) AUl & ghadll Cuis ( glall juas

Shid) el sl Gl I Gl by Gladd) JoaSl b cpls slagll cud

¢ eVl @lin S o) Al ol &5 llall da o Jia U e el gy (Al

oaala ad) Canal g 25U slally g dall (ssmy sA Gosall pum e B8l el 3 A
2285 3 als Al sl Jlasin) 38 sl )5 2B clia)

Eosin stain (Al cpw sl ddua

(2013)«aiclea s Suvarna e laldie) 5 AUl 44 Hhall s ¢ slall & juan

YU 3alall <O
o1 S s (B g2 1
3+ 99 % 70 385 GV Jsadl | 2
Ja1| Glacial acetic acid ALl ciill (adls 3
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Gos iy AL AN (adla 4l Canal o3 da IS5 sl (B Gae ) il
O ) =OalesS silaedl () sle Jlaniny ) il cai gl | Ul & gl (8 Jleatinsl) 8 =l il
b WSy

S 363 5 a5 (atlaya e 5 b 31 lasids Fuala 3 i e el 3) — 1
% 90¢ % 100 ¢« % 100) ¢ il LAY J s g A 58 Ay & 5 0 o Al 5
385 OS5 & sy (% 70¢ % 80 «

) &G35-4ﬁww‘)\& Mﬁ@\m@\)ﬂ\ﬂm} -2

. BB (eed 3aal (g lall elall daals 51 ) AN e — 3

. 486 30 sadd (JsaSh o sV Arpay &l il il — 4

o aad kil oLl Ll cilue W 5

% 80 « % 70) LY Jsas)l e dneloa Al )l 31 20,200 i baany — 6
5l b gAY 5SSl laele 58 55 JS (o 33 (% 100¢ % 100¢ % 90 «
o B8 5 sad Al e IS A il e e g il I iy a8 ¢ 8 6

Mounting J=aill .8.3.3

ighel cuil Distrine Plasticizer Xylene D.P.X #a Jdaeaill Croaiinl
ol el 24 50 L) 5l m 2 Tonlo ) 201 58 8« Bl 0 2
sl emall Lpand Lo

Microscopic examination and s>l nsailly gaadll 4.3
Photomicrography

Jlexinly A g paal) daa) adalia 8 ol ppail)l apaadd dala 1 00 5al pasd
Aala ) #8181 ) peal ai g ¢ Adlida S 5 68 Light microscope (o sall el
Al e Canon ¢ 55 Axed) | wlSs 2534l (Meiji ) ¢ 55 (Psall seaall alasiuly
20X 540X 3l candy gl Slea ) dla s

36



Materials and Methods ___ Jexl) gty dlgal) : S0 Joadl)

Histological morphomtry 4wl cluldl 5.3

o) Al g JISH 5 2l i (e Bmnal) il N Al i@ Clua
(Galigher & Kozloff, 1964) (Ocular micrometer, OM) &2l s idl sl
58 JXI Micrometer stage e Ocular 6 ulas a2y | Jsall jeaddl A& il
4l Ay cilplpally (5 3S pall )l sl LOAD U8l Jare (uld 3 5SS
20X S35 58 o (2edl) amalil) 5 silall ol 5 (a ) I (g silall ol

Statistical Analysis (Alaa¥) Jdaill 6.3

Design Randomized s siall oU apaaill aladiuly Tilaal caad) gl cilla
Goima G4 J aadill cVadl gn Gl dgiee @idls Completey
alls 3 (P<0.05) Lsnddl 6w 2ie Least significant difference (L.S.D)
z',Aiu s (ANOVA) Analysis of Variance bl Jilai dau) o Lilias) miliil)
el aladiuly bl cills s Mean +Jx=dl s Standard Error (SE) esbill Uasll
(SAS,2012) SAS
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Al gl) laal) 2y uld 7.3
ASTSALT Ce¥) 4 sanal CplBLl) (aa 3301 Adlad (ol 11.7.3
Alanine transaminase(ALT) & Aspartate transaminase(AST)

Kit 3 3aka s 830 laaiul o all a3 3 ASTe ALT oars) llad (s sine ol o
DoY) ale il Gl e

- + L- i - +
a-oxoglutarate L-alanine ALT L-glutamate Pyruvate
a-oxoglutarate + L-aspartate ~ AST s L-glutamate + Oxaloacetate

Jeldi ddalu sy asall Jel@ll (o yatiall Cudg il o ALT a3V Adlad 008 adiay 3
Cuiend Sl S Y) (e AST o V) Aallad s o5 Ay o 5lalell Jid S ae i 53Y)
Bergmeyer & ) olouled) dud A ae an 3Y) dblug Sdadll Jeldll (e ) )

(el A e a sl asen) Sl LS 5 4 el <y il ((Rej,1985

Blank sasli J slaal) Sample 4 Solutions Jaltaall
----- 0.1 ml dal)
0.5mi 0.5 ml (sl Cild 68l J slaa
0a 37 31 Aoy 4By 305l Cuian g s i) il giaa i ja
A J glaa
0.5mi 0.5 ml . .
Aad) Gjlonlgd e
0a 25-20 31 da )k A88a 20 3aal il g i) iy gina i e
5.0 ml 5.0 ml p 933 puall diS g 08 J slaa

ah Wamyy ¢ A al) 550 a Aa )y B Bl el saad o lus i) il gine e day
e sli 546 (o 50 Jsb vie Ll aliaiaV) Luld

D el s 4 il (8 Jallaal) il

:s oIl il i) Jglae -1

& omldl (2.0 mM) < )l gkl g (200mM) cs¥) e osSs ALT m Y -A
(pH 7.4) 520 claus @l J slae
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(2.0 MM) < i 5K Sl 5 (100 MM) <lilud) pasla e (S s AST a5 -B
(pH 7.4) G0 Slas bl Jlaa A Gailaall

(2.0 mMM) Gadloule Jads 1l (S 4.2 Jslas -2

eiall oLl Akl sy o ke Jlaall 134 (i 1(0.4 N) o2 sl 285 508 slae -3
- allaxind (8

(2.0 MM) il cud g Ul Jglaa -4

phosphatase ALP W ol a3 dded uld 273
Alkaline

Ak e lade) alldy A3 A8k Jleainly ALP s Allad (5 gl pi o3
o) ol Jlesiad e amius dp4l 43,k a5 (1971)Belfield & Golderg,
Ly 3 Alkaline phosphatase saclall ilan sl & 3 Wle Jeny AN Substrate
Aol a) saal Jeldlll uany g Juadl I el 33l Phenyl phosphate Jstse
adSll Sy A Jgidll ) Gula) B2kl Jysats s 1Y) a5 4 ie A 53 37 500a A0
O3l enl Ties S5 535 4-amino-anti pyrine Jstaall Aol Glly LS o a5 4ie
Bl B (Saps. diaall (B a3V Allad ae Lok il 3ol 50 sy osaSlh G
Glball Jlea Jlesiuly yive sl 510 o8 (50 dsb 2o 5l Syl dpaliaial)
D AY) Yl Jelill pua 55 (Kay g, (gl

Phenyl phosphate __Alkaline phosphate . Phenol + Phosphate ion

Phenol + 4-amino-anti pyrine  K3Fe(CN)6 Red Quinone (Color
NaHCO3 Complex
rdand) 43y

MMOI/L 3855 a5 seall <l g S — Gl g S aliall Jslaall e jilde 2 auiag

MMOI/L a5 seall 4N Jaial) cilia b (a1 33kl e (s ginadl 10 dpael8 Allay 5 1-50
Cilimy Gl 2y 382 5 32 Ay gie A 2 37 500 n Aan e ples B sl Ll 45
Ciliay Wamy ¢ 4383 15 530 Ao alea 3 & 55 7 el o3 aall duan (0 il5 Sile 50 L)
70 g/l ©iy) a5 6 Mmol/L . 4-amino-anti pyrine << (e ik 0.5
deaddl il clall e 55 S0 5O albiay (ASH Jglaall Zondlly Wl ¢ o gla e
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DY ) Jaas 535 st S 3 33y 10 3l s allae e (8 i) puas a5 o
510 50 Jsh die (g3l ol 3ok & | aall (8 2y 5Y) S 5 ae Lyl i 3ol 50
il Jelsdll e pl 500 sl Jssa s (A4S Jslae Jilie jisa 51

: Calculations <blwall

Y Ol (38 Anall 8 saclall i il a il Agllad i o

oD Serum sampl—-oDserm blank
oD standard

Activity of enzyme = Xn(UL)

ol & Total protein ASY cubigoad s siwa b .3.7.3

Biuret <uslall 44 jlal 188 5 40 0l 43, Hlally aall Jeae (&SI (5555000 (5 glase (il
CadlS S i G Basasall Guladll o) Jeldd e dgy,hall sdaadixd 3 ¢ Method
53 53 yall(isaY) el gallpagiall jueal S1) G g ) Slain g (2ol Jslae sa 5) Sy sl
Young & ) osl GoJl - oedh dae Sy el w4 ol (A
( Friedman,2001

:danl) 43y h

2l Jean (A KU G g o) (i 48 e SY) Jsaal) ca

Blank Sample

R(uL) 1.0 1.0
Standard(uL) - —
Sample (uL) -—- 25

10 sl Axie dn 2 37 5,00 dx 0 e 3ilEy 5 sadd Ciiian y lus i) Gl gine San e
A sie da 53 (25).48 41 5 ) s da o B
: Calculations <blual)

spall Gbhall Slea dabu g ((onbidll Jsladdl s Lunll a 5) 2 3lall daliaial) i j

P AV Alalaall a8 5 JSH 59 ) 58 5 Guliy s ¢ s il 540 5,8 o se Jsha e

(A)SamPle

Total Protein Conc =W standard

X7 ( Standard Conc.)
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Jaall & Albumin osess¥) ¢ sin b 4.7.3
Slo pest¥) ALE e laldiel s Aasll) A8 k1L aall Jeas B Gresl¥) (5 siue (il
il i) e sl e 3« Bromocresol Green (BCG) Jdawa as bl Y|

. (Friedman & Young , 2001) szl G, 5%

rdeall 43y )l

Do) Jaan (A Cpasal¥) (el 485k (Y Jsaal) G

Blank Standard Sample

R(uL) 1.0 1.0 1.0
Standard(uL) -—- 5 ---
Sample (uL ) -—- -—- 5

ia 0 (25-15) 4all 3 sy (38310 sael Ciias g las bl il siae a3

i 5ie

Calculations <bluall
sl Glbhall Hlea ddalu s (bl Jslaall g dall 8 5) zalall LpaliaiaV) il 58
Udlaal) oo 2l Jamn 8 Cpa sl 3855 Qa5 ¢ e ili (630) 308 o 5e Jsh e
- Ay

Albumin ConC. ( g/dI) :(g;)sz‘—f;;; x5 ( Standard Conc )

adll Juas 2 Globulin Gl sssisll s sima (ub® 5.7.3

Crrasal¥) (s sine (uld dmy by 3 8l e 4yl ol Jaan (B Gal s oSN (5 giana
P A0Y) Alabeal) s g JSU 55 ) (a0 (e il 2 oy Ladey Jaadd)
Globulin Concentration (g/dl) =Total protein — albumin (Tietz, 1986)

:adll o & Creatinine b sl s siwa gl 6.7.3

& 4igd 445k | (Andresen, 1986) diyh e Guiilh SN (g glae il W
L9l s i
1Al e

41



Materials and Methods ___ Jexl) gty dlgal) : S0 Joadl)

Osle dire (S 520l Jlae 3 o S (mdla e sty S Jeliy
L . NaOH
Creatinine + Picrate — yellow-red complex
i) oSl

AN dse e 177 5 53 o\ prde 2 il iy U o
. mmol/ L 38 &_8l (ads (R1) Js¥) il o
.mmol/L 1.6 eﬁi}mﬂ S g ) (RZ) u_a\.ﬂ\ cailll o

ALY Cadi ¢<l)

. MOI/LL.2 (TCA) LU 355 Ll (iaala

sdand) 44y 4k

(S oal 2kl il W TCA Je 0.5 caal-1

Y A adll Jeas (00 Je 0.5 canal-2

PPENENG RIS IR Y W R EYENS A EG I
di\jg 10 3l 4-3:.‘5351—’ 5 ) gd 3000 :\.c‘)...u LS‘)S‘)AM J‘)LM JLGA-‘ C“:‘\‘)M S 8-
cl W o s Al i) &5l (8 5 el e Je 1 3815

Lal e da 1 3% o5 Ldal Jeal bae Laghl iy R25 R1 G JS de 1 ana 320 -6
ey a5 4 el 5 ) s Aa o A58y 20 saa) @ g s daliy a3 Cligal) ) ) asilial Jy
Sl 5AB > 5e I o Ssall CGillaall Sleas Lpalaia¥) (uld ey

Lial) il ads!) Sl
0.5 mi ki sla

0.5 ml ()

0.5 ml 0.5 ml TCA

1ml el M)
1 ml 1 ml 1 ml Jeldil) lla
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Jeall 5l h g 3 gall ¢ Gl Juail)

2 X

: Calculations <libwal)

-l dpaliaial Standard

= (Al/prle) il KU (5 e

adll Jan A Urea Lus) s siea (uib® 7.7.3

. kit(Patton & Crouch, 1977) il sae ;35 ) sSaall

1Al aga

Dol w3 s s b sall (Sl Jladll e adiey

Urea + Hy0 — ==, 2 NH , + CO,
Reagent Type Material Concentration
Reagent (1) a Urease >5000u/L
Phosphate buffer 120 mmol/L,PH7
Sodium salicylate 63.4 mmol/L
Reagent (1) b Sodium 500 mmol/L
nitroprusside 1.5mmol/L
EDTA 18 mmol/L
Reagent (2) Sodium. Hypochlorij[e 18 mmol/L
Sodium Hydroxid 750 mmol/L

CAL. Standard

(Hypochlorite) <u,siS sulellss (Salicylate) Sl e Jelily i sa¥) o ool

(2.2 Jsudsul

BINEPTIN

S22 e sl

. dicarboxylindophenol)
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s Janl) 48y )k
Working Reagent Jeal) Jslaa

R1b e« Rla z e o ppani by g

Reagent Blank Standard Test
Standard -—- 10 L -—-

Serum -—- -—- 10 pL

Working Reagent 1mi 1ml 1mi

(Ao sie da 50 37) Aa 2y Sl alea 3 (3 MiN) el i) Cpan s 7 ey

Reagent (2) 0.2 ml 0.2 ml 0.2 ml

(Basie da 0 37) a5 Sl ples L3 (5 MiN) 32d bl Guasis 7 e
<= Spectrophotometer (S gall Cilbaall jlea 4 duabaiall 36l 8 & Loy
Sizasili (600) 2 el Jshal

: Calculations <bluall

A saill dpaliaial

Lall 3.8 il = : == - =
@ Wl Sl =n s nxwgm:gmw\

(mg/dl) Losd S5

Jaall A Chgag S5 Y Gsad s gien pali 8 7.3
Evaluation of EPO hormone level in the serum

Osrs FOY) O sa s Slisiue bl Ja) (e e lall a3 (0300 A5y Hla Cilertiad
((Kricka,1999) 1 el 5 cJuadl) 4

The principle Ja) iaa:1-8-7-3

EPO e Liiy A &kl JMa e Giss SOY) O R (5 shue pali o
s Monoclonal 4l LAY salead) plua¥) xa dga (o draall (G 3 5a gall
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saliadll alua¥l ae 430 4¢a a5 ¢ Biotinylated EPO antibody sl ales
.Horseradixh peroxidase (HRP) b dalaall apalay) o)

Kit contents 3l cligsa :2-8-7-3

.Streptavidin = sUas<ll Microplate 4 )l isssall-1

08l Aaladll s ¢ EPO Al salias el o oSl 138 (5 5a 1 J5Y) a2
HRP a3k ddas ciilS il g EPO U sabias aloal e (5 5y 1 S0 i<l -3
Judl JslaaS allSl 128 Jany 1 Al -4

Tetramethylbenzidine (TMB)ss¥! salall 22y 1 BallSll -5

iy saaly e Ao Jslaall 138 s 53y 50 Control solution 3kl Jsdss -6
194 WS 5 05 oAV (L) LS 5) Je/ Adsa a5 18,2 WS (0sSy
RSPy PR AT

8L & gee gl e Jslaall s 5iay 5 :Standard solution bl J sl -7
e/ idgasaay (10.165.1¢2.5:0¢532¢159:50:25) il

Stopping solution <&y J s~s-8

Reagents preparation <l ) juaas :3-8-4-3
Shiall el (e Je 570 délcal JDA oA adlS) Cada -]
bl elall (e o 4 Ailz) 335k oo A (ol Jslaall a2
(Je 2 ) haiall oLl Adlaly H-B Al Jilaall i -3

The procedure Jeall 48,k :4-8-4-3

A jall 5 s da pa b3 gall 0 -]

Sl sl i)y bl s 5 olad) ol 00 B 8255 200 4] -2
A8 Hl) dadall

A8 )l dsiall s s JS ) J Y] sl e Al g0 Bas 5 25 Canal -3
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4ad ) dadeall 85 paa JS N U CallSl) (e Ja /A 53 53 5 25 ALl sl 5 -4
Cadl SN ae Cligell Lald Jal e (3382 diad 3ad Can )y ¢ A3 dAniiall clae 2ey -5
el Dleadl e e L 3ol Caria 5 @D am

a5 15 A ol el 288 50l dagioall 3 i pmall cilue 5 Jagall 35l -6
.Bioeslisa washer Jlea Jueainlis Gl je ued

slad o5 ol 438 )l dadiall 35 paa IS (M) B GllS Ge A g2 sy 100 Sl -7
O leall Je delu Caal saal Caraa 9 4448 )l Asiial)

o IS Al Jolae (0 do /A0 3285 100 Cadnal ¢ Jelaill elgll oid -8
AL )l daiall

450 s dsb e alaial) 36 8 25 Bioelisa reader ks @ik (e -9
e an) ol dualiaiel g ol Jolaadl 385 G A0 2sa s ey ¢ sl
5 il

& als g LS5 laall Jaie 32alia DA e EPO G st daid Caa A3l =10
(3-3) Jkal

B .
Jslaall 3 .

‘;ul_\ﬂ\ 2.5

-

4..;"‘) 1.5
(el se

0.5 e

(e 5 Apalaia)

Ofsa s POV O se el (omllll (Aadall (3-3) Jsall

t daall (b (GSH) ¢ussiislall JI 4N paa3 9.7.3

Jeaall 8 il slall mant b deaiiiusall LI Gl (g aals g 51 e ST aing
¢ a3 ¢ Asall Yl deds Jall s dosailad) Gle saae dee e (GSH)

HPLC s flourometiric s_s 514l
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(Dithiobis (2-nitrob enzoic acid) (DTNB) -=S yall e adizg i€l Joe Tase
S e WY GSH o« sulfhydry de seae dgew J 5 adi eases S 0= 30ke
8pdle anlilys jia gilh 412 die (5 gead dpaliatial 43 o ga s SN I A1 RS il

(Owens & Belcher, 1965) .GSH S 5 g

o

I s NO:
C-NH-CH,_COOH

| COOH

HS -CH, - C- H ?

NH - C - CH, - CH,CH - COOH

|
NH, S NO,

. COOH
BTSN DTNB

(e}

C-NH-CH, _COOH

NO; S-S-CH,-C-H O .
| | HS NO,
NH - c-CHZ-CH414-COOH

NH; COOH

CQOH

(Eyer & Podhradsky, 1986) DTNB -l ¢ 53U sl o Jelédll a5 (4-3) S

Reagents Preparation «adlsl) ajas)

TCA o2 50 ) (450 TCA) ) i s, 5l (mala | a5l Jslae @
. DDW_kiall slall (e Jo 100 63 ilgd ana & ol

EDTA-) Ethylene di amine tetra acetic acid- di sodium - 43 i e
. hid) cla) (g o3 Jile aan 8 EDTA o o2 148.9 (U Na2) (0.4
DDW

(pH = 8) Tris-EDTA buffer (0.4)._% juasi o
100 4Lz} 55 . DDW . ki) slall (e Jo 800 b i si (= p 48.458 sy
okl sl D g il 1 ) ) 4nns Jeays (EDTA (0.4M Jislas (e Je
) g Hnell a0 M 1 ALSL 8.9 ) s s el a8 )l davia

DTNB reagent (0.01M) e
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Glhall Jsithall 8 DTNB o+ a& 0.099 4 24 (DTNB ) 0.01M «ails
4 xe Y o e gl 13 sad e il 1) Jo 25 A Sledll dana daay s

(A e a2
(ste Gls )

Standard GSH L&l GSH e
GSH 0 a2 0.0307 413 Gish 0 eymand 43 (M 0.001) & sies (ol J sl
& EDTA Jslas 4 aiaill (EDTA0.4M) Jslae (e de 100 Sled pany
(Ges 138 ol Jeall Jglaa dlae) ) UM 40, 30, 20, 10, 5, 2

: Procedure Jea) 4k

(Ellman DTNB )<dlS aladinly Aane Jae 33 yha pladinly GSH A paad o
Ll Sl il JS e @l sl lae) o3y Ul sl e aadli o3 silly o

LAY il 8 s Q5 Al

Reagents Sample Reagent black pL. Standard pL
pL
Sample 1w | eeee s
Standard @ | @000 a-a-- 100
DDW 200 900 100
TCA 100 100 100
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rdaal) gl slS laa

0.035
0.03
0.025
0.02
0.015
0.01
0.005

y =0.0003x - 0.0002
R? = 0.9996

Absorbition at 412 nm

0 20 40 60 80 100

Glutathione Concentration(micro molar)

O8I 38 5 sl bl sl (5-3) JSi

Jas & malondialdehyde gl AU Ggllal) 585 (@ 10.7.3
Al
?

O APPSR K

dpasa Cigyhy TBA <b)sin )b sl (ada ae MDA algalllaslladl Jelisy

oslll 328 . 530-540 nm sl Jshlb e pall Gata Oole S e il Gdd

Ay prall pe zilailly zasaill (A ¢ saall 3auS jn (5 e Q8 532 NM (o 5all Jshally
. (Lefevre et al., 1998) bl aidly Jilas

OH Sw N _OH HO.__N___SH

HO™ NT SH OH oH

gl sllall e @y st Sl A Jslae Jelii (6-3) JSs
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i) Sl

w
0p(—
(e ele Jo 100 (A ) sin sl (s (10 220.6 ) TBA ) 06)-1

w
% (—
(e sle Jo 10052 s 5551 il (aes (0 a2 17.5) TCA ) (17.5) -2

W

% (—
(i el Ja 100, i e s 1S, 1 pinen (30 1270) TCA V) (70) -3

Procedure Jeall 43k
DAY Gl ) deadd) (e sils See 250 ddla) i o
Al sl N TCA 17.5% (e Je 1 4dlia) o5 @
TBA % 0.6 (s« Je 1 ol 5 i) 8 i) uiay @
onl e o 4883 15 8adl iy Sl ples (B 5 @
ALy 20 334l Ailiaialy o jall oy &5 TCA (0 % 70 Je 1 ibay @

Ay 8 8 T b 3550 2000 e e 15 33l Amll (535 3L 5 e
ol CadlS Jilie eyl 532 dasall Jsh e Galhll ikl abaic)

.blanck
Jhie glay Ligadl juad o liinly odlel ol jaY) Gudi ¢l oKl slac) OIS

serumMDA= Apsorbance .

dXe
(8 a5 1 em)adsll (e =d
.(M* ecm™ 1.56 x 10°) dsaied)l Julae = ¢

.5.15 (s (dilution factor) —asasll Jaae =D.F
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Results and Discussion A&l g gl

Histological Study 4wl 4w il 1.4
LS daaadl) il Al g gasill 1.1.4

3 sall s A 50 QM 5 dpa¥) Glleall ge Jgsmall (ot Nl guaall 2SN 2ay

oadl Ol sall s Al s awall (e Detoxification asesd! a1 5L ddlxidl dlesl)

3 gall £ 551 apand A& ety SN daging ¢ (Guyton& Hall, 2016) b 45 s
(Alamri,2018) 4ilay Hsax I g2 8 Al ds Jla 5 08y jalias (e daludl

S amall (13 (e pdSfadle 10 a8 sy CpebonS 9l il ey Alalaal) 50 1.1.1.4
1(G1) Aslbaad) 3 lascal) de panay 4 e 20 dpuail) il ) a3l

(1-4) 85 mall 3 LS 5 sl e pama 8 301 ol L) (i) and
N5 Sl gy panad ISy Glaual e e oSl apdall el S )
Apadal) LAl LA s J KAl A aSe OIS alga plais g (Central vein)g S <
o Ay e b @i Ada 31 038w Ley ddayil i o &5 5 (Hepatocytes)
380 Gila ) dscal s & sl 3 sl LAY ua (Sayy (Sinusoids) bl
2l xdall sl QS Sl (2-4) &) 3 sall (ad WS cliluall 5 (5 38 all
Al il el jioal) 38 e 53S0 ol 52

s 8 gaull) iy Alalaal) (3 pall 8 A8 sesil) (i) il el s
Congestion Jlaial (3-4) a8 3 ) pall (A LS auanll 59 (0 (paS/p2le10) 3—aS S
«Dileall aug e sl Juall GBS e ae o 3Soall a5l (B agig
(4-4) @b, 5 )sall Gt LS ¢ (538 yall 2,50 Glaial 5 4080 LIAL (Necrosis) s
e Sl LAY ity ¢ LA ATy (5 18 Ll 5 (ALl 25l (B S pugi g (lSial
3)3a 4 S Inflammatory cells 4ulel¥) LIAD 8 aad # L5 ) g 8 S LA s
(5-4) &
(1- 4)ad) Jsan rn (fan sall 5 kagll) Jlial) de ganal dpmal) Ciluldll & jedal LS
(29.19 # 0.10) sl LAY (e JS ki Jsxal (P < 0.05) (s5ine gléi )l a5y
(124.92 + 0.11) S all 255 s S (74.98 + 0.12) clailaall g 55 Sl
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Clibaall 5 05 S (17.49 + 0.09) £l LAY (e 8 ki Janay & i o5 Sl
5haud) de saadd 5 S0 (73,4 + 0.09) Sl sl (5 S8k (35.06 +0.08)
L (G1) &L

Oall 3 Sl a el bl g Kl LAY S Jaee 3 530 ()

Dabae JS Leithe ) die A€l LAY e b€ 518 5all oLl i) judy & sl
3 5508 3auSY) ol e Gamy Al gy sl O a2 LA Gl ) ol sl el
GlapS 5 yn iy s 2SIS Adlidal) AoVl LA 8 4yl Gael sall alasy s (a5 pagll
Al sl o ¢ (Rampal et al. 2008) aS L3 clie Cheays o saal
SV Jalse (o 2 il 5 5 ad) Hsdall (psS  (3ad 38 Al LDIA) dpan o
(e ATP @l £ Ll (il 5 (g glall udnil) iy dafie Ly S i) Cali (3 agud Al
Llee 38a3 5 all Hsdall of 3 ¢ Loai S lall 8 culip IV i dudud Leaie DA
dalall (5 AY) Ay eall Gy dall S, ¢ Aglal) el A clanlll clly el 3ausy)
Cgall Jiay s oSl dleal) dua s g s sl sl sally iy RIS 4l
Dbl Ll 5 3 o) oS WS ¢ Hsiao et al.,2010) s aY! dawl) LDIAT xa sl
A dagn WAL e g gl LAY Cises ¢ S ¢ alaad ¢ anll Jie daal) B
Gle it 4 gl llladll O AasS S Jpa s ade o) A8 a3 &y sedl) 4y g 5l
A sedl) e V) 028 (A e sl Aseal Ao gW) o 4l 8 alall sl 5 aanS YY)
U S YL LAY s 35 A8 il adll Glos i gk G ) AT (e

( Meijum et al.,2016 ) daw¥) 83l <l s jiay

il Gaa Lgwa e a3 il 5 (ALT,AST,ALP) 28l Cila 33l (5 sine gl ) 0
Joalal) (5auslill sgall 3aL 5 daiti MDA 3208 all 3 gall 5 i g jall (5 siaadil 5 oalodl
LA 8 Al 520SY) Clslime oyl o550 Gayla e Anad¥) 8 aldl Ll sy
8 Al sl Aa¥) LA G oankll adaatl) jiay o3 oSl dlgal) 13 jes
. (Ayokanmi & Olaniyi 2015) ¢l

xe (2019) Hegazy and Farid ) ae Load dlall w0 il e

3554 levofloxacin Jéx ce s Al pandl gl adl 5583 e ey al Gl aginl 2

Dl 28U (g el pasdll e Cpsiy Gue sad Badl auall (35 e S/ aale 40

Al LAY e sl FLaS T 5 3 AT A0S LA Helald Lakl) DAY 3 Jualal)
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A2 o330 sl s 5 Ul s Aadie 10 LA 5 ¢ (538l 25l 3pnd a4
Sae ol G Al ei s I o) oSes . oS cllel b gl o,
Al LAY A5 ¢ lalanl) gLty ¢ Al 5550 i I (sl Sl il

. (AL-Soufi et al.,2019) S gz alaaty ali Ml 5 Ll

S (2015) aiclea s Ebenzer w0 ae dadie s La) jy =5 Cels
S OaelaSl gl ey dejaddl Ol e cysal Al e ey sl
dsay oo Jid Akl 8 g JIA & gany elld Cund Al Wy 14 334l p2S/aala]0
S 3L e ) pAll Jeae (& ALP, AST, ALT Sl i) dllad 8 45 gina 330
. (Kleiner ,2013 ) <l L&

&V (2021) «iclens Abdullah awis ae Lol Glall Zuall il i)
OSJh OplS Gl i e ga Gilly gandl ol 83 e agiul 2yl
& gl g ¢ AU pandl) e cpiis aald 3 5ad auall 035 e axS/axke 70.7
LD o155 a (g 38 all a0y sl 5 Al al) Ay sl Lo V) 3 ah (il €l LAY
Baaw i da i€ LA Ll D) Al LYAD Anlly GASEY) g Al
AR el g i) e

& Dl G Gl 18 g Hlaey Alalaall Gla all 281 sl Gasal) A3l Caig

Hepatocyte degeneration LAl (uSiis b jaiie 408 LA jehls dpasl Lol

Sinusoidal dilatation <loluall ausis 315l a5 WA #5125y I Adl)
. (Ara et al., 2020) s Sl 2,5l pusis Oliial

LAl Gl b GalSslasad el (m gl (e dadll) )Y 2l o
D) Ly ) S Ala) 8 Lo s W STy &l aal e ol (el Jelall
Reactive (ROS) dadl SVl s A5 e Ul (Kleiner, 2018)
A bopliii Jylaaty Lgadant g LIAN o juall isall i Al 5 OoXygen species
( Figueira et al il e IS 3 LY dysad & jlase Jadisi o) 45 5ladl Jals sausY!
3 sall 5 4 9a¥) COEL e Jopuall sa 5 ASU e N al) eday Jiialls ,2010 )
LAl dca e T A oS Agle il cilia ) lan Sl Jray 13 Aald) Sl sall 5 d3iLa S
. (Xie et al.,2017) 2SI P
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3l asm s Laadl ALl 5 jlasd) Ao ganad 3yal) AS i (e dase aaia (1- 4) &) b sa
Sl 355 e () Lol 280 L0 5 (dem) L) Qs Ll o ) (gxselall 5 5S 5ol

(H& E Stain 200X ) (€— ) 4kl
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—
| N

oW asa s BaaBly Audludl 5 hapdl de ganal 3 all A0S s (e (e phile (2-4 ) )35
(@) Lol Jualls (= ) el iall 38 aa () 2 Ol (G ) el
(H&E Stain 200X)

! '!."(" -

=5 7 “.r ’ )

~ B0l 5 94 o o
P 5 “ oy
=l .,‘:. "L?‘\; %’( ]_} f:‘

10 55 58 (s 3l sl Aebadl Ao ganall 6 30 3 i (o e e (3 - 4) (5 )5m

Juall wadi AUl pxe s (4 (558 sall 2l (8 p sty GlEia) Led oDl aeal) (55 (e piS/pile
(H & E Stai ( 200X) (€= ) a8l LAl jasy (€= ) Lol Cloluall 4 s i s (dam ) 4250

-
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10 35S i Gl 5l 5llly dlalrall Ao ganall (83 adl A8 s (e (o je phile (4 -4) B3 50a
(=) g sla gLl s () A 2l (B S musiy Qlial Lgd LBl aualdl ()5 (e p3S [ ke
. (H & E Stain 200X) (€=) LAl A,

OS5l sl Alaleall Ao ganall (B 3oall AS mus (e ok pe phile (5-4) A s
b Akl axe o (@) AleilV) LOAY aal AL ) b seday auadl (5 (e a3S [ axle10 S 50
o () Sl LA A5 5 () B2l Sl a5y i) oo () RS Jladl

. (H & E Stain 400 X) (e ) 0258 WIS (o) LSH LA (S5
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il adjgall Lodd Al palitually Al i 2114
cluldll g qus il Ao awall 0y e pasfarda (650,350)Cm5S M
1(G1) Aallead) 3 sl Ao ganay A e Sl Al

i sall @by ) sad Al palidiudly rilaeall (e seaall (8 2SI sl (aadll

(6 - 4) o555 a5 (30) s2als avall ()35 (o paS/pike 650 5 paS/aale 350 S i

85 Aallud) 5 skl de gane pe A0 e oaatl) S il 3 st ) e ol (7- 4) 5

Al Juall 8 aal ae xde S5 (538 el 3l Clailuall el 3) (1-4) &,
el LS WA e o588 Al Regularity of the hepatic cords

el Saliiialy dlabeall aaelaall Ll cilulall ial) Uil 50 g0l Csca ol LS
pi) Jsxx (G4eG3) munll 05 (0 p2S [pade (650 ¢ 350) uS sy Lok gall ) g2l
(17.58 + 0.08) sl LAY jUadl Jaas A (P < 0.05) Lsine (358 2925 (1-4)
(73.97 £ 0.19) Sl 25l Jaey ¢ 0584 (18.40 + 0.08) «
D) Jaza (& (P 2 0.05) 4usime (3358 25y ae 5 05058k (74.44 + 0.09)
8kl de sane ae &5 HEall (450 (35.23 + 0.11) ¢ (35.03 £0.11) <lslual)
sl e s (G1) 4l

aclay El Rabeys Al-Malki 4wl ) ae dUaie Loal j dagih GulS WS
1005 50 0 3 i s iy sall il 52 Ll (aliiosal) (13 5l ellae) 2o (2015)
slo paliinal dula Gyl Gl edat Wl il 8 3adly avall (55 e paS/aale
D83 Y5 At e s (o) JSEE Y 250 (e pgiad Lal ks Al sl CaS
(Ahmed et al. 2018) 3~ Js2a Al o 2l dlga¥l Sigon e
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Resuits and Discussion
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Slaldll Gany Aol iyl ladjgall el il galiiuwall il (1-4) ) Jgen
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( P<0.05) Lsine calia’ ¥ 4S yida 5l 4gliiie Cigja dead Il cillau siall*
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Resuits and Discussion
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@LAS\ aldiund) GbH
28.38+0.36 | 38.34 £0.14 | 63.54 £0.45| ladsall i
C C B Jiall + a3s/adla350
paS/aala] 0
Al paliiddl | G6
34.22+0.12 | 46.22 +0.07 [ 85.72 +0.18 | 650 iy gall g
A A A Jiall + adS/aile
a3S/aala]
0.5406 0.3493 0.7591 L.S.D

N=6 bl Ladll + Jaxall
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Al ol Al Al 2.4

IS 5 2l Cailds g Aliaall Auis o julaal) (any Gl e Alal A ol el

A il il clad dua ¢ Aabeall Gl )80 A Sl Slgal) @l s

Alaiall julaall 5 (pe adWle g ISl ¢ KU G5 ) (5 sisay (ALT,AST,ALP)

U8 ¢ (creatining) 2l il Sy (urea) o) Ly Jediy I caillay any

O e IS (oSl alga¥)julae clad (s B (EPO) Crtasas oY) Gsen
D s S5 (MDA) algall Sl sl 5 (GSH)

S Fiwa Ao a3S[a3la]0 SR CpelaS olh gl Slay dlalaal) EG 1.2.4
,Aalad) sl (13 ol ) ¢Sd Juaad (ALT,AST,ALP) 28Il cilay 3

& (P <0.05) sz gl&)) 35a5 (3-4) Jsaall (e ) A jal) il iy
s Sadls e jad) (G2) de sanall 3 (ALTCASTALP) S cilas 33 <l sinse
¢« (76.40 £ 1.92) ALP L WSy a5 30 32l 5 paS/pale 10558 iy Gl olé gdl
ALl 5 sl de pane ae &3lie (71.06 + 1.04) ALT¢ (74.76 + 1.69 ) AST
L sl Sl (44.57 £0.94) « (42.68 + 1.01) «(48.48 + 0.54) (G1)

Gl oas sl saall Aaall Jiadlly ¢ asendl A1) (8 laaal g 1550 a8l aaly

Landl pe CSSH Jal ey cilinalidll g alaall ans s G SOOI (385 ¢ i g sl

ey 33} il siase i (5 )5 peall e iy ¢ paslS 5l8 8l Adass) 53 Lgpansd ) 450
( Robinson et al., 2016 ) <)

CalSl &y yull dalill (e degae Ay g Sl pi5e (ALT,AST,ALP) 2 il 3l a3
) U8 Jasi 5y Lgillad (5 gise (3 ¢ sl 5l (i pall Alls (32U ) i (520 (e
(Pandit et osaall s <l aa s U5 i s pull 3133l Jiaill d oSatll 5 ¢ anall daiay
Aaladinl Gyl e S 5all ) gall olad dpulias sliac ) ST (e S0 22y ¢ @] ,.2012)
e gxphall aall e W) g 334 ) Ml g A 50V (e gandl 5 Aalaadl o) gall A1) 3Y a8 saS
slail maen 3 393 90 w3l ALP (sl i gdl) Lale pall ) Ja55 03 (g g (g sta) ) puall
Al g Aapdiall s 28801 clae) s elianll aall UDIA 5 45l auall sLall 5 ol g 2SI 8 canall
Con S IS5 Aaplall ALP @ilsiue lidds pUaall s aSH Gial gl anil dllanial
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o Lagd adll Jua (3 aaY) A sanal Gl (ALTCAST) cnar Y el ¢ Guiall s yanll
ASH il 1 A gige Aadle & adlly Lan S 53 ¢ 2l Cailda g A8dle Ld il <l 33Y)
3L ) (A s Laae La 33l (8 ey 331 038 (93l oy ¢ ST LA Alia) aa g 40Dl
¢ Akl Al L B sle B Slay YD w38 225 ((Qian et al .,2015) ekl
B ¢ oelpeal) sl S ¢ KD ¢ LKl bl ¢ Qi) ¢ LS sl

. ( Mazahreh et al.,2020)

ey Alls (2014 ) aiclen s Oda da o @il ae dlall Al all il cas) 3
Gifis ¢ as 30 3aly arS/aalel0 Sy OaulS sl il iy Gsad S 3 sl
Ol S (5 gadl) ay il il agid 10 8 (2007) Pandas Naik Gl o g s
Eigan N pemaen o L3 3 ¢ g 7 8adls (mS/palal 05 5) 58I i S gla sl Gl
A sl b G lelogl Jully aS il 4 Ji Gpa )
.(Kaneko et al., 2008) il Jas 4 (ALT,AST,ALP)

e sua LB A S il e of (Matsuzaki et al.,1999) qa sl LS
Bl gl s Al A0S IS0 sedai oS 5 b gy Al suy analdl daal Gyl
s JalSie (S aval) Aol & lasl) e 5 a8l 4l @IS 5 dpanal)

ol 5533 (2019) Hegazys Farid 4 Juasi ae ddlall dul 5ol il (sdsi

830l Lagy amall )5 e p2S [ aike 40 GpuleS5lasalll e cliapd) 3 jall ag jas

¢ AST adadil salyy Jullys 280 Callay JO) (al pel Lle @yeds Al oo sand
el deas i ALT

S5 il (2015) “icleaa s Ebenzer dul o gl ae (388 dllall 4l jall il
ey L pad die Al 2 aSl Jeae (A cila 1Y) Al 8 508 3305 Jgeas
i) Lg8a) daii ey 331 oy 8 o L W) 138 5 a2S/ aalel 0 S iy (s 5la il
3 (2003) 4icleas Kim_il LS (Ara et al., 2020) 2SI DA sl (alil
c OalS 18 g8 jlie J ol axy Ol all A AST (A (5 sine i) | suany

Ol gli il Jlie ay a3 il 3 8 (2017)Tohamy w0 g i) Ly
GAST) 281 ey 1Y & gina 3345 ) LT 2l (Il 8 (aaS/ aale 7.5 ) 5SS
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Gl 53 s3a @) ) sl Las ¢ 2l Al Cali sy 5S5 8 Juadll 8 (ALPCALT
(Kaneko et al., 2008) Juadl a3 daiil (5 siva 3aly 3 Milly g a2l b

2SN Al (e Ale LSy g ey 30 o Al Al jall il s o oSy
b dealall [l ey M) el 13 MLy Jeaall Sald s auaall Jil g )
G o gendl Aallae (g Jgaall st pl) sumall o liiels 2SI Taaty aual) ]
2SI il pal At 2l e 3l el (e 3 Gl sl (Bl il Lgd
5 AST Clhsiwe 3345 ol s « (Eyrisofla et al., 2015 ; Balta et al., 2019)
Al &l o A 5 dpan e aalill Calall 5 S Cali i 8 A ALT

Dy dllzall (G2) 4e senall (8 2l Clap 3l Clgie U Cunw aa s
O 2S5yl sl 3 pallysdal) Al s e aalil) (ansll slea ¥l ) il 5la il
335 sall ey 33Y) o2 5 2l LDA b Jualall JDlaiV) 5 Calill dagal) L) aaf 4
e Al LAl clie ) pal Lavie adll (5 e B W8 &5 4asl L3A Jal
A sl Al A glald) A W) A5 Bal ) Cas @lld ()5S 2B aall La 3Dl W) sl
& 3L e Aladiaall dpanadl g 2SI ) jal Bk Canay Gilay 3V 038 ) AT 33 g g 1A
Lsadl sl I GVl eda pLEly Al Al il el cll kel
) pd dmlall La ol gadll il sial) (358 LBl 05 ¢ (Eyrisofla et.al., 2015)
¢ (ALT) sl asll gl ¢ (ALP) S ddlise byl jlasal 5 4 je Al
Aot LFX Adausl 0 ey 331 020 i 3 gl )Y (6 38 (AST) lil) Aliac eliial
LA Ganll il S5 sl peall aall il <1 el olEH dast) Calil dlainl L@
ALT (e 4yl Joadll <l siase of 3 ¢ (Singh et al., 2011) 2SI WIS Jia g A
@slall eliall 40l aah ) e i ¢ asll LIAD Q) cus 55 B AST
Ao (ASTs ALT) @lisise gl ¢ &l ) 4dlaYL ( Kaneko et al. 2008)
A Lo sale el sine Gl ccllal | ganslill Slea) Caann LAY Calis Laxie b sale (<4
. (Fu et al.,2020). LAl cali da )3 andil &l Hdi5eS

ol A5 il ity sl daaW) lial I Gley 1Y) Allad 8 e la5 )Y sy S8
e el Cipald UOAL (g saall 2yg 3l Jama 8 YA Gaal lae Jexdiusall jlinl)
o A eY) LAY ol pde Y A0EnY) dpalall 8 dalay Lapbll e il

‘;\ &Gﬁ)‘)ﬂ Sy G dgmy Lan gy, ("ﬂ\ ‘_;\ LﬁJLJ\J.\m:J\ e Gl Y el B
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Aty dpayy) Cllead) Gl hal JA el Lo ) A0Sl dais) dpal il
Cilay ) (e oS LS ZUEY A 33l 5] LKA Seal Lae ¢ Al LAY
LAY e cilay 3V o8 (3llat dde DU AEEnY) dpalally WAL aaa 300 ) caulil

2 e I Apasl)

SaSUh o) dsall el ol el galituall 80 2,24

CpmilaS gli ol JBay Jalaall lall aldiually aiS/aile (6503350)

Jaad (ALT,AST,ALP) 28l clayiil (g shsa o ars/ adle 10 S
Alad) Gad) el g8

&t (P 2 0.05) dsine (58 355 s (3-4) Joas Adlall Linl jy < ekl
O3l de sene (G3) AW de sanall (ALTASTCALP) 2SIl Cilay 33 il s
ps2 30 3aaly axS [ azle 350 S5 |l o) lady ) sall sl Slall [alitiiddly de
ALP) 1 a3l (s 5ise b5 ¢ (43.97+0.94)¢ (41.52+0.50) « (46.87+ 0.55)
1=(43.36+0.67) (40.64 +0.22)¢(45.3+0.99)(G4) 4c senall (ALTAST
(42.68+1.01) «(48.48+0.54) (G1) Wl & lasdl de sanay 45 jaa 5l
(46.87+£0.55) (G3) amladll 4 (ssine o=laddl 29ag5 ¢ (44.57+0.94)
(40.64+0.22)¢ (45.3+0.99) (G4)s (43.97+0.94) ¢(41.52+0.50)
5kl A gana ae 4 )lie (ALTCASTALP) Slay 5391 iy sise 3 (43.36+0.67)
sl e (71.06 £1.04) ¢ (74.76 £1.69 ) (76.4 £1.92) (G2) 4 sal

Gl 3 6 siar (P < 0.05) & sive i) (3-4) Jsan dlall Al jall iy LS

ALP b LS5 (GB)(G5) ouidlisll (e sanall & (ALTCASTALP) sl
Gsina & (P < 0.05) @sine paliails ¢ (50.01 + 2.74 )¢( 57.70 + 0.72)
Lalasil Jaud ALT a3 38 5 Wl ¢ (44.48 + 1.18)¢(48.32 + 0.93) AST a3
4l (1 54.49 + 0.76) ¢ (56.81 + 0.88) wuladll xic (P < 0.05) Lisize
Se (71.0 + 1.04) «(74.76 £1.69 )« (76.4 + 1.92) L sall 5 ylasadl de saney

Pl
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(ALT,AST,ALP) 2SIl cilay 33l il ginna (& (alias¥) Jsaas Al yal) 038 & 03 3]
((G2) dansall 3okhdls (G1) Adladl 3okl de sanay 45)lis (G4¢G3) gl
. (G2) ansal 3 lardl Ao sanay 45 jlie (GBG5) guabaall 8 Lol 5

aiclea 5 Sharifud ,(2012) <iclea s Awodele 4 sla Lo ae dl Al oda i)
oy 53 AGNS Adlide allad dlas i o ety ) sall il o) siaY @b a5 (2013)
glycoside « triterpenes (quercetin, kaempferol) s flavonoids
1wl Ay ¢ (Bhattacharya et al., 2018 ) alkaloid, sterols , tannin,
b ol sl mS Ao b jall s2a Jani All g Ladyy sall )52 (85 S Sl
.(Ogbunugafor et al.,2011) 2SI cilay 551 (ais g 4080 LAY el dlaa

b Ll Baliaall Adledll ) ilag 3Y) 038 iy e (& (@A) (5 Jr O S
DS hai e Jaad Al g bl 8 Alledl) s pSall Dol cas 5 1 il o Ly ) sall il
ey Sl Jia 253 @300 LS je (8 ey ) ALYl 5 AplealV) LAY Ll
Cilag il (a5 5 peaial) 2SI LA #Slal o Joad i) (A5 S 2 g gall sl
(Abd Rani et al .,2018 ) )

Ay Aed ddle sauS] @labcae Ladjsall sd elginl ol an oy

LS gl U ddlal ¢ (i35 o seiaddlS) alaadly ¢ Aapiiad) e dgaall (mlea)
.(Auwal et al.,2013) el sl

3 (12020) <iclea s Ashour 4dl dea s Lo ae Adladl Wil o a8 idd) LS

(ALP <ALT ¢AST) <la ¥l (4 (ssine palitdl Jomn I il s il &Ll
Calia] LS ¢ il yhaill 3alias 5 adil all saliaaS 4y g8l Alladll Loy ) gall ) 520 DL Casasy
LSl A5 Al Aul jall il ae (2012 ) 4icles 5 Ajibade L il il gl
I EAY) I s a0 (ASTALT) Oper Y (5 sie 8 Adlle 334 Cagan
@GS St B Dl a3 [ axle (1600) iS5k paliiudl dle de ja dalaiin
Y Lok sall o paliiun o LS, o sl Slea 8 ey 30U s &gan Lo aansd
05 O afieige odlel uaall (i Ll LE A g el culS 13 dpaw ol ey
ey Jull s LAY dusie) ~Sal 8 daaluadl )i gl Ly ) sall Sl Galicid)
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LAl Jaly el (5 sl e (ALP AST ¢ALT) 2K ey 31 380 5 Jaa e
,3auSY) Cilalias (5 sia ad )y Gash e sl dpa))

ol 3 ¢ 2020) Hegazs Farid 4 stale ae Liagf d0lal) Gl jall il (335 3
wiSfaile 40 oS 518 il Jie a wiS/aale 300 58 55 1yl sl Ly 3 sall alivinea 5k
S s (A Al Jie B e A Dl s s s L]l Slay 3] (B S pRlaadl
O Aan ) el O e Sl YT a3 e L) S steadll o e BaSY) lliae
Sl dglaal)

paliiue dallad) Glaall of @ojelal Al 2kl e ey al oAl alul 2 Ay
Streptozotocin  4wes (A Lkl Liandl a2l S5 53l L i ol Lty sal
Sl Gl dlme JalaS adlelasind 35 Lea ¢ Jemdd) 8 2 Cila i @l sisa e
dlas 8 Jlad Ll i) sall palaind o 3, (Efiong et al.,2013) 28U slias g
059 ol ALl Apandl 3Ll il (e 330 giall 3 Al s3all s (anSUll ) el e 21
(Altaee & Fadheel, 2021) A4Sl Zpend) (o dleall 8 Jladll
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Resuits and Discussion

AdBlial) g i) - aql ) Juadl

LSl cilag i) Aded B lad el el Al paliiual) pE5U (3-4) A8 Jea
S Aldaally dadudl Gandl oAl eSd Jas A (ALT,AST,ALP)

ALT AST ALP do g paal) yulaal)
U/L U/L U/L Mean %S
S lalaal)
44,57 +0.94 42.68 +1.01 48.48 + 0.54 ddlad) 3 jhaad) G1
C CD CD e sla
71.06 +1.04 7476 +1.69 76.4 £1.92 e (A gall)s lasd) | G2
A A A p3S/aala] 0 CppeiboS 518 5l
43.97 +0.94 41.52 + 0.50 46.87 + 0.55 | i ssdd Alal) paliiual) G3
C CD CD pxS/ arla 350 juS 5 Lady ) gall
43.36 £ 0.67 40.64 £ 0.22 45.32 £ 0.99 2o Al paldiual) | G4
C D D xS/ aila 650 JuS 5 Lady ) gall
56.81 + 0.88 48.32 +0.93 |57.70+0.72 293 Al paldiwall | G5
B B B s+ akS/ adla350 Lady gall)
paS/aidal 0 CpeshassS ot il
54.49 + 0.76 44.48 +1.18 50.01 £ 2.74 29 Al paldinal) | G6
+ 650 Liniy; gall
B C C 23/p31a10 CppuabusS 8 giull) i
2.5453 3.005 4.3117 LSD

N=6 (ol Uadll + Janadll

(P<0.05) Lisine aliad ¥ &S jida 5l 4guliiia Cas a Jeaad il il siall*
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s Fiua o aiSfaile 10 a8 5 CpauluaS olhgdl Uy dlalaal) L8l 3.2.4
b)) Al 5983 Jaaal (rra gl g Cad g 918N g (ASH s g sl

(P <0.05) (s sine (il Eugan (4-4) Jsaall e Adlal) i jall #1l5 Caaia )

30 2als ) (5 o pS/palel 0 S 5 Gl 518 5ll) laay Alalaall A5 Ao sanall

( 0.73 = 0.18) calsusslly ¢ (4.42 + 0.15) JASU gl Ghgiue (S ag

«(5.31 % 0.01) G1 Lldl 5kl e sane ae &35l ( 3.69 + 0.07) e sVl
sl e (4.01 +0.006) ¢« (1.29 +0.01)

159 Led il aal) LAY dage Ay gime cilige (A @lisigall o Gigpaa) o 3

st (e e e Jiad LosS dm il Agdalall 4 ga Lailu ol o cdlelal) 4 Gga
@ LS diaa (S &) glall A5l cllelall & Gl gl &l ¢ a Sy Al
Jaxi Al alsall e Ll Sh agi 3 o pandl A1) e 3 S 55 A Lega 150 gl
Jiai g 3008 dlmeS a8 A e sl (mliail Cun s 3m o (Sars sl ana
(il g yedl 5 Cilay WY1 Caline 8 SIS cliac V) aliee o bl ¢ el i)
s n Hea) il Jieshill ) gaill Jia anall 3ane cailla g i gl olai il
Oy Gpasl¥) e S Gl dhadl Glidisn oo Gesh Jeadll
Oe e Lo JSas sl e sl (8 cpe sl (S5 (Kornblau et al., 2011)
i) s 45 ¢« (Pagana & Pagana,2016) 3 <liis y» Juwa) (w 765-60
55 ¢ g el ¢ ilinalial) Jia diline LS ja (o Aand 5 Ao sana (A5 Jaa B
ary 3l LS ¢ g pall Al g Aanit) gall (5 )5 i 4l LS ¢ Agnall palaa¥l g ¢ o sauallSI
Lnd Gal el 5 GUEIVL Ll e 2 e jon L S i (addy Al dalel) Gl g
CesdY) i (et o) 3 (Bozkaya et al., 2019 ; Wei et al., 2021) 4aliss
g Al AN Gl JOe] 5 asl il jel skl g 4y pedl Sladladl e dag

.(Guyton & Hall, 2016) Protein losing nephropathy ¢ s sl ol

& OVl Glsn Sl JSH o)l Clgiue (B paliadl dain Gelag

105 s CppmlaS 5l ga)l jlae J 4l et Al (2002) Scotts Stockham 4wl s
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SV i ) Al siie A S el ) adll 3yl e elanll 13 all A aaSfaale
s 1SN g e sl

cubel Al (2008) Lefebvres Braun sl ) ae dllall Gl jall il (3awi
s 0al O ¢ as 14 saaly S 5l ailll (e a2S /[ a2le] 0 slandl Glaad) Led
O (S 38 gl ¢ Gl 18 g8all) oy SN AU s (6 g al) (e sl 5 0l
O sd¥1 (1388 30l 3 o Al AN e e sl U] (alisll (e Al Ay adll (e sl
AUl SN By sl e

B (Opest¥le Gl g il g pll) e (B Jualall (alaaiV) e s ol
Jaze (aliall ¢ Gl sl e a2 daany (Ul s iyl ) (& JA I as
3 «(Ibrahim et al., 2021) s a0 ) (alea¥) Jana 33l 35 Sl syl Gl s
sl 8 45 53 A8l Al jolias aladial () sanSUl) alead A prall il pall Ll
G OSSN by Gl dned) paleal) Gansdl 0o w3y by iy ) Jie
lae ROS il dagis (58 (=laa¥) 1w s ¢« (Loru et al., 2009) 4xiweY) aleal)
A i g e S ey () 5 A 5 AU oS alga ) (g slall ) puall die iy
(Afolabi & Oyewo0,2014) J sl @ik e

O e A Glasall il (2011) Baskarans Vigila e S LaY

Ol (il Laine aall (& il Sl 5 L sall <)y o SN (yal yal g 451K dpana
Opasl¥) (e Iy Cainall Loty ) gall s paldine o () Iy an s € IS5 (e sl
@ sl LAY aall Glaead Gl g pall (8 Sl (e Lalis g JSI 0 5 ) Sl s
Ao 3auS 3aliae 3 ge o ) Akl Al o) sall el daci 138 () 5SH o) (S
.(Olayaki et al.,2015) e jall 4pusiil) () ya¥1 aia By 53l o ddasi e U o) g
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GRSt 1ddlgl Ladyjsall odd bl Al galdiuall 6 4.2.4
OpebaS slhgid Jliay Jalaall (Alall Galidually aisfaile (6505350)
Juaal (e gl g Gl g gl g (A (g ual) (6 glna o aaSf adla 10 S 55

) Glanal) Gl al) g8

deyadll (G4,G3) e seaall (4-4) Jsaall (e LMD Al mils ¢ el
Lsine ol paS/aile (6505 350) 1S b aiysall Jod il Sl paliiialy
Ol s sl 5 (5.83+ 0.007) «( 5.57+0.07) U sl s s & (P<0.05)
$sine gl (g Jan ali (e ¥ (5 5iue Wi ¢ (1.70 % 0.02)¢(1.54 + 0.07)
Sles (G 3kl de gane ae 43 ie (4.13 £ 0.02) «(4.02 + 0.003)
ralaall Gl s SIS 5 e sl 5 SISl Dy sase (8 (5 sixe L)) J sy ()5
(3.69 £ 0.07) (0.73 £ 0.18) «(4.42 £ 0.15 ) (G2) ¢ 43l (G4) 5 ( G3)

LGl e s

Sl Gl Gl de ol s (G6:G5) aelaall ol (4-4) Jsaad) LT
coadll  Ji aaSfaale (B50)0S s exSfeale (350)  Soh i sell jsh
(4.67 £ 0.01) S s nll (s 5imn (A (5 sine g LT ) 22S/aala] 0 CppmslasS 518 sl l5a,y
G5 (1.02 + 0.008) «(0.87 + 0.02 ) oisusi<lis (4.97 + 0.004)
o5 (G2) Lansall 3kl de ganse ae 43)s (3.95 £ 0.005) ¢(3.79 + 0.01)
sl

i 5 ) il gisa s pall L (e sl A 3 s M. Oleifera galiiue el 3
Al el s pedaa sa s sl A4AN (g glal elaall Aadu (A Suall Guaaill sy 4K
ad gl il (2019) aielea sy Karaca 4l dasi be e (38 52l aanall sliadl)
a3 i Al g amall (39 (e paS/ aale 200 S % i sall palitie i3 jall
Caliinal 408 gl LIV a8 138 5 S g all 5 e sal¥) (s sina B (5 gina alia]
. (El-barky et al., 2016) 3283 saliae ddas 5 48 | il of Loy ) 5all
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Mgl ¢ E «C B oA clinali ¢ g S ¢ gl e jaaa Loy gall axi
alidg s alaall ¢ Al b ¢ el g LGl aaa ¢ Kall e
.(Khalafalla et al., 2010 ; Fakurazi et al., 2012) 4 sl LS )

led culael 5 (2021) Hashem Zud gl ae dlall dusl jal) il Gas
Anuall i ol Wy ysall 52l Y (aliiodl (o aaS/aale 200 sboandl o3l
Ol s oIS 5 ASh i gyl by glase (A uand L Jas Al <Acetampride —
il g ladle A Guaadl) ) il 3) Galiiual s ) (el el A Gae sV
xS Gl Gle gaaal) 8 Gl 46K LA ganslll Calil) (alias) dagn as)
oabea¥) y dlial) GLIY) Wyl (ST J sl LS jo Jash Gl sas A s ma 38 5hlly
D5 A ol s 2060l g KD J sl s (g giaay ¢ dadiall e Badedall dall)
SIS gl (s siana 8 830 Al Chinal) Y paliiuall 81l 5l Lty ) sall
G TN PR PR JUn PPN PSP, (P

OS5l il Jlaal Glasal) sthel o ) (2017) Tohamy s <Ll

ol pmall (555 (e a3 farle 5OSS L E el s sl ()5 (e a3S [ a2le 7.5 S i

il o385 Cpl g slSU 5 Gra gty KU (g ) (g IS (A (gsima B8 gl 25n Taadly

) i g alima Y 15k ASLall ol all il e s Adlad) Al ) U ae (3855 Y

daall g allaall glads Lol LAy (5 slaalll Jleally aSU 8 il IS0 Lealiil oy

Lol @l il e S IS KN (sl 5805 s G (S ¢ Al @Y
. (Chernecky & Berger, 2017; Kornblau et al., 2018) 4l
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Resuits and Discussion

AdBlial) g i) - aql ) Juadl

A Ol s o ladijgal) Sl Al galiiual) 86 (4-4) A8 Jea
Sy Alalaally daddl Qanll Ol sSd Jan A Gpaslly Galgnsislly

e g Oalomslsl) | ASY Ofigal) | Aagdall splaa
g/dl g/dl g/dl Mean + SE
S Lalaal)
Gl
4.01 £ 0.006 1.29+0.01 5.31+0.01 .
(Lo 5 asual
B B C
ohla sla
369+007 | 0734018 | 4.42+015 | 9 (Resd)ihd G2
4.02+0.003 | 1.54+0.07 | 557 +0.07 | ©&8 sodd Al paldival | G3
B A B paS/ale 350 JuS 5 lady ) sal)
4.13+0.02 1.70+0.02 | 5.83 +0.007 o (el paldliall G4
A A A piS/aska 650 38 53 Loy al
ool (el palidiall G5
3794001 | 087002 | 467+001 | ~
axS/ aala350 Liady ) gall
C C E - - -
pas/aala 10 sill) JBe+
oond ga‘l.d\ oaldiunld) G6
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Candl als (K aall b il S5 Ly sl @l 3€ 55 aadind Y aall Jean B Lyl

. ( Ferguson & Waikar ,2012 ) <! ailla g
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L sl e (25.44 % 0.91) « (75.00 + 1.71) (G2) & sl 5 ,lasd) de sene go
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. (Ghafar et al., 2017) Lai)sdl 553 A & poasl)
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50 LA oSl Gl ) A 5 amal) (e oadl g3l A1) e sl Ll )
sl )l e ) 3V iy oS kil Jaaae 33l s AN sl
e Jaxs g8 5auS] cliliasS @Y 5l e il 5 of 3 (Labbe et al., 2009)
i Ly ysall Hghy (8 il Gl aga g of WS « ROS 5 3l 52l s ddle)
.(Mohammed & Manan,2015) suae duh Gal ey sl e saliiuy) e

S5 (2021) 4icles s Saleh iul g daiie Adlall L)y il culS WS
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Resuits and Discussion A8l g i) ) ) Juadll

Ot S g Ly sal) (s gia o Ladyygall ol Alall Galiiuall S8 (5-4) a8 J g2
o 51 g g Aol s Al ) 3 ) 5583 Jua b

do g jaal) yulaall
Gty Sl Ll Mean + SE
mg/dl mg/dl i alzall
13.40 +0.54 | 3150 +0.76 Adlad) 5 plaseal) G1
CD D )
J.EA.A sla
25.44+091 | 75.00+1.71 i (Aaa sall )3 sl G2
A A a3/ aada] () Cmealias 58 gl
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D D paS/ aila 350 a8 A Lady ) gal)
11.71£0.26 | 29.83+0.30 | «bil ol Al paldivadl | G4
D D paS/ il 650 2S5 Lady yal)
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( P<0.05) Lisine Caliad Y &S jidia 5l 4gliiia Cas n Joaad Al Gl siall*
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S o aasfaile 10854 CpulusS glh gl Jlay Alalaall il 7.2 4
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.(31.36 £ 0.89 ) (G1) el skl de gane e 438 (22.44 + 0.61)

el paadl Al KU &3 aindl bl (5 S s 03008 (EPO) Odieses 5L
Gl G AN £ AN 8 Basa sall A I ADNAN LAY 3 EPO Balas dhaay g
(Suzuki,2015 ; Zeisberg & Kalluri ,2015 ) 45Kl

451K 5580 8 i) Jsa A el Ailanll USIA o8 AUy dpd 1) a8l gal) aa
bosua DSy a8l 8 aalil Q5 il JSG (Suresh et al.,2020) osddl) xie
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Do de sana (8 G s Y] (s (5 siue Jamae (8 (aliAY) dagi el il
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Osaoel) ZU) Janae (mlias) 25 cpe g Ll s Lol sad Canns Laa Jlially Alaladll dasis 451U
A S AV (8 il sl Al LAY (e s ) 50 sel) alina ) 3

Lgiand ) A pall ol il (e apaedly 4 51SH daaiW) Abal ) @lld aa yy Lag )

A il s alaadl Al a5 adl [ saadl 0 sS3 8 dal Y1 5 o) spall ABAN 5auSY) Jady jlial)
o) Alal QI Ly ) guim 5 2 510 U ) ganaS ISI mnsil) il b L 5
Caliy ¢ g seall oyl s Gy ¢ Ay IS 3l ) el ) Al LAY ~ L )
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pandll il ddinle JMA (s (Wang & Garrett,2017) KU caillag 4 oy
&) AslSl A glall byl Sl rany Gl (e LgBal Loy Ay 5D AaiB (5 seaall
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e AL L ) WS Lgige iads Ledilly dlle] il daewall LAY 3 jlea <l il
el cat s 5 Blood Brain Barrier (BBB) ekl (s seall jalall (31 sl
(Yilmas &Toledo,2004 (ROS) ixdll cpausS 81 Cilial 5l (e Lpalail) 52301
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(2006) «iclea s Pouzauaud ) ae llas el 2l L 53 3 MDA aile
o 14 33al 5 paS/pale 40 5SS a5l i lans Lsad (13 al) L e

Ol e e a5 (2007) iclea s GUpta ge Lol Zlal) 2l ) s
Khan ) ge il Lyl s | bl 7 52a] aaS/aike 20 58 5 Gale sl alll lac () sad
axle 40 5 OauleS laglill) i Gsad 3 ) L e sa )y (2017) aielens
- o sl 3340 La gy a5 5 (g a2/

5okl A (2019) Hegazy s Farid 4wl s g 48 sie 4llal) L) 50 calS LS
33l Lagy sl (05 e p3S foade 40 35S (ol 5l g8l jaal (5 padll oyl
IS 5 sl (A Jiaiad)l oSl dlga) jell slianll 3 adl 583 e gad
Lla) s saall 3auSl 138 5 3 (GSH) 528y Glilias (lisil s (MDA)
. (Khan et al. 2017) 4 lall b <l

2 Cun Aa gl 5auSY) Clalias aal g (GSH) Leies 30uSY1 Gilabias f

Y-L- Aege Al (mbeal 2D (e 058 s ) I LS (e 120y ¢ Al S alans
Legs 130 23 3 . ( Miess et al.,2018) glycine s L-cysteinyl s glutamyl
)5l e Ay slall i g ) a5 oS alga¥) e Ao 5 LAY e dkiladll
Aleal 5auSO Balias ailiad o 3le GSH s sing LS cauall 8 Aleliil) faasY)
Oe ) 8 aSail) 8 Ui 150 caaly 4l LS ¢ clanS sall e gl Galill e LDIA)
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Gl LY G sy ¢ Gl saill g 55 all 5 55530 Graeadl Galas Jie 45 5lall Clilead)
¢ ROS (e @l L3All juexi aay s ¢ graaall LOAL Cigay ¢ alailly ¢ LAAN gaig
Sl el 555 « (Teskey et al.,2018) ol pmill il ddlaial) olli dals
Al e axy A (o SISH NG Jame 3203 Aailly g 5oal) ) shall 5005 ) o
6 sime aliasl (g ¢ Leadl iy Boall sdall A8 A 3V e BausY) Cilalias
35 558 e s AT B 31 530S e (s e il o (3 3 (58055
Ay s Glutathione peroxidese s Superoxide dismutase ) sewall
Ol saukl a0 dally o lee auSlll dleadl LD dudes
2=y 3} . (Chaudiere and Ferriari-lliou,1999 ; Bartosikova et al., 2003)
s2n ¢ (Halliwell & Gutteridge,2015) Lail s asl s (MDA) aleaa sillal)
kYl Clilias ae Jelily A ey Aledll CpanS V1 Gilial Gl giae glii) )
LS & paliddl cuw L (GSH) oslisKl i Antioxidants

. (Schieber&Chandel, 2014)
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CroaS b 1padilgl Ladjgall jedd Ll Alall paldieal) 56 ,10.2.4
CpaboS gl gitd  Jlny Jalaall Alal) Qaliiually aiS/aile (6505350)
(MDA) sl A gellall ssiwn o o adsf adle 10 3855

Al () oAl 983 Juaal (GSH) il sl g

(G4«G3) uie saxall (P <0.05) 55t gliiy) 25a 5 S (7-4) Jsaal) LSl LS

(49.88 + 0.98 )¢(45.85 +0.50) (G3) 4c saxall & GSH sl flSl) (5 ghna S
(11.61+0.42) MDA el il ¢ el 5 sinse b (P < 0.05) 5 sine oalisil s «
52 . (GL) Adld) 3okl de gane pe d3jle NIl e 5 (10.45 + 0.21) «
4l (GSH) e b (G4)5(G3) alaall (A (5 5ina pléijl Ol &y gina (5958
MDA (s sise b (G4)5(G3) adadll b (P £0.05) wssine Lalials (G2) o
sl e s (21,53 + 0.55 ) « (29.90 + 0.47) (G2) dm sall 6 ks I 4 Jia

lelii)) (GB¢GB) e sanall (7-4) Jsaall (& Aal) duall gl Caal LS

¢ (39.3+0.98 )¢ (37.0 £ 0.48) GSH 5 5 (5 5isa 3 (P < 0.05)k sie

«(15.69+0.34 ) MDA el Sl o sllall (5 5ia & (P < 0.05) (5530 (aléasl
- (Ban el B kaull) G2 de gane pe 43 jaa JI gl e 5(13.28 £ 0.38)

gl S G el (5 shue (8 (Rl s GSH 058U 1SN (5 siuse & gl YY1 ()

o Adlae Lady ) sall )50 Al (aliiudl de jaall aulaadl dlall 4l )l 8 MDA
wclaas Kumbhare 4wl s ge Loyl casly (2018) 4iclas Jahan wl
Gl aad (Qslls Olally (GlosY ) i sall cils Glaliiue gi 3 ¢ (2012)
Cu) ae |omidgh Wiy ysall shd 208D saliaall dylladl) 4 e Ala & ¢ s 3auS]
oalsiall =Sl i) Al a0 sl sl sk el daal
Sy g dmpl 3auS) Gliliadd & juasw (Ogbunugafor et al., 2011)
« glucomoringin i) Ssls Jia glucosinolates e sy 3y
al gl (alea¥ly (kaempferols quercetin) Jis flavonoids <l s i3l
D ¢ B lees clunaliall ) dilal « chlorogenic acid s phenolic acids
Loy 4 sl ol yall Sy il I Sl s (Yassa & Tohamy, 2014 ) E < C «
Ll Lyl ik oo Jyiall siGSl g8 ge LA dlea 3y 05680000 Gl (4
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el ) AN 2uSY) Cilaliae colay 33) ddadsl saly ) ) A8l o s 5ISU JI sl
Clilaal) adaii 8 Laga 150 250 (5, (Samani et al .,2015) 281 Llea b a5,
gl Jie 4000 jualiall Al Jaall S e Jlagy Adlidall A sl gl
DA A ad) A gall o) gall 5 450 18 dilee 8 o Ly 430 LSyl <l g0 S
A sall )53l gand 2SI i paty MM daiig, Lgale el g o gand) A 3) 3ok Ge Alaal)

(Alamri,2018) 4dia; ;s ga5s 8 Al das s g Al jlas (e daldl

@ oS U8y minil B (MDA) Sl seall jie i 4l Lin 0 b
Lllall 30 e Jds MDA paliails ¢ ladyygall sk Galiie e ja Al b sl
508 5 J8 A Aaii€y aS gl o sudl g Alladll o€ Y1 Cilinal S Ly sall 5300
dgny B 5l o Ahmed,2021) 4dall L5y W jpuaxi (e 3all 5 dall adaiy ¢ saall
e Ll s sausll dlgay) o ladyjsall 5ol Mall 08 gl Lalaal) ) el d )
C ld ¢ polyphenols <Tocopherols Ji« Flavonoids <l g g3l
(Sancedo-pompa et al. 2018)

Sl il I MDA alell AW Gl 58 5 Galiail 8 cundl g N
Ll ginl ) AilaYly ¢ A gl el e Ll siaY Ladypsall 53 520830 sl
glucosinolates, isothiocyanates Jedi  allad 4ga ClSHe e
3oall)siall =S o Jaat Alladll cilS Jall 028 () ¢ thiocarbamates, flavonoids
oaibady ok sall jod Gijaaige elially ddagijall 30.8Y) Glilias 23335 (ROS)
el Cadld Mg ¢ aall 8 Sl g Jaraall Acaila s LA 3alias s dlle 3ausT Cilabias
e i paliiual 5 a8 @ yedal Al e 3 saliadl Gaibadll pasd; clul jall (e
ol 3 ¢ (Abd Eldaim et al., 2017) o5l waSgym daviiiy ¢ 3all sdall 2
oallsiall deales daas ¢ Bdlie Boall shall Alla LuSad O (Sae saal) 2S5 50
(Petrulea et al.,2012) 2S5 0ll ¢y 5aall & gl A 505 40810

(2008) 4iclea 5 Shailaja 4! Jea 5 Lo ae dsdia Aallad) L) o 200 Gela WS

Dt A Y dagilly 533 (ROS) eSS lladll ) o) IS5 48 ) sl (g3
lein s S Y1 sda gl A e JlE ) Galituall ) Aladll G 4ol
By Joy Julby bkl (SOD)superoxide dismutase o 4aalall J&

8auSY) ) paimy seds A8 oy JV AV 50uSY) 3500 Al Jiig ¢ GSH (s 5ISH
101


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6798584/#r22
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. (Labbe et al.,2009)
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sHa Ao il sl Ledd Al aliieal 8U (7-4) aB) Jsan
Kaslodl Gl 1all LsS3 Juaa b (GSH) Gslislly (MDA) sl gial

CoalaaS gl 80 liny Alalaal) g
sl gl Llgadl) AL ¢ slbal) I\A/T; ;ﬁ:”?u‘
GSH pmol/L MDA pmol/L — eNalaall
43.35 +0.96 12.81 + 0.40 Adbad) 3 jlaead) Gl
C C bl sla
29.90 + 0.47 21.53 +0.55 e (L sall )5 sasdd) G2
p2S/ aala] () (ppesleas 58 gdull
F A
45.85 +0.50 11.61 +0.42 Gl ol Alall paldiuall G3
a3S/ aila 350 S A Lady ) gal)
B D
49.88 + 0.98 10.45 +0.21 bl 93 Al paliiuad) | G4
p3S/ pila 650 38 5 Lady yal)
A E
37.04 +0.48 15.69 + 0.34 293 Al palidiol| G5
Jis+ 228/ a2la350 Liady ) gall
E B paS/aila] 0 sill
39.31 +0.98 13.28 +0.38 293 Al paliiol) G6
sl je + 650 Liady ) sall
D ¢ REPRIRT,
2.2316 1.1552 LSD

N=6 bl Ladll + Jaxall

( P<0.05) Lsine calia’ ¥ 4S yida sl 4gliiie Cigja dead Il cillaw siall*
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) o Lai il SN 5 Ly sl 5 (ALTCASTALP) S ey 3il 5 algaal) A

- O s sISls Gae sl 5 S g 5l 5 () 58U SISI (5 e Jara (B (5 5ina

GJs e paS [ pale 650 S sy Wiy jsall sl Al paliiuadl apadll o) (s -5
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104



Conclusions & Recommendations Gilua gil) 9 Clalitiu)

Recommendations  <luwagil

el i amr |kl i salll 33y Galiiionn 6 Alladll LS Sl (hn BalEEMY) (e -1
L ALaST) ) gall (amy sl dand) (pe Jalaill

slaacl b ssm dlhaeS CpuluSdligd jlie 5 48 e (5 A) Cilul jo ¢l ) -2
Coanll el 8 gl g il g g Lealls (g A

o aisall cli Hedd easl paliiiall 5 aaadl s Glul jo ¢ ) -3
el ¢ Banall ¢ Jadall ¢ (el Sl Jie gliac W1 (oany

g Sl e el

e el sl paliine 500 Jea Lawdy dald Al cljal 5
- ol 13 all Lal 5 GUY s sl

105



JJ\_«AAJ‘
References



Reference sabaall

aﬁ)ﬂ\ Jdb.a.d‘

el s Sl paldiiall HEl A ) (2008) L (200 SmUe amld ¢ i)
Ay, Ol 5583 8 Cpn g agel) 2uS 5 jon Gantuall (g Sl SlgaY)
L )SE drala ¢ Al DS jriuale

Ol G il il e Al JaalSiadl didall (2009 ). G ) A ¢ gl 3
A83-131: (2) G5l Ja¢ yuae

VLl 5 Al lileall ¢ ol pumdll Al iy ) sall L(2012). (Hoal) cpen ¢ olaic
tie Gl Lasla | 1Y) danlall, sae) ol 0 all 5 Ailially A liaall 5 del 30

2 ) g jal) ASLell | 52n 3yl

daal aysllae g goma Glss Jigi ¢ Alall aalalie deaa ¢ Glade deaa ¢ puge
& Al sl paaall o shlie G b dphll clild) gan g5, (2015). skl
.304-288 :(1) 13 Al ) ll aslall Jla¥ldlaa (3l )

106



Reference sabaall

Aial) jalaal)

Aati, H., El-Gamal, A., Shaheen, H., and Kayser, O. (2019).
Traditional use of ethnomedicinal native plants in the Kingdom of
Saudi Arabia. Journal of Ethnobiology and Ethnomedicine, 15(1): 2.

Abaekwume, C. O. and Kagbo, H. D. (2021). Hepato-renal-curative
effect of the herbal supplement of Aloe vera Linn Gel versus
Moringa oleifera on acetaminophen-induced damage on the liver
and Kidney of Wistar rats (Rattus novergicus). JAMPS, 23, 12-23.

Abd Eldaim, M. A. ; Shaban, A. E. and Abd Elaziz, S.A. (2017).An
agueous extract from Moringa oleifera leaves ameliorates
hepatotoxicity in alloxan-induced diabetic rats. Biochem Cell
Biol; 95(4): 524-530.

Abd Rani, N. Z., Husain, K., and Kumolosasi, E. (2018). Moringa
genus: a review of phytochemistry and pharmacology. Frontiers
in Pharmaco., 9:108.

Abdel- Alim, F.A.; Kamel, M.A. and ElSayed, R.A.A. (2017). Some
pharmacological studies of ciprofloxacin and levofloxacin in rats.
Zag Vet J, 45(1): 172-180.

Abdel-Latif, H. M., Abdel-Daim, M. M., Shukry, M., Nowosad, J.,
and Kucharczyk, D. (2022). Benefits and applications of
Moringa oleifera as a plant protein source in Aquafeed: A review.
Aquaculture, 547: 7373609.

Abdul Basit, A. R. ;Badruddeen, J. A. and Anuradha M. (2015).
Phytochemical and pharmacological overview of Sahajan
(Moringa oleifera). International Journal of Pharma And
Chemical Research, 1 (4):156-164.

107



Reference sabaall

Abdul karim ,S.M..Long ,O.M. Lai ,S.K.S. Muhammad and
H.M.Ghazali .(2005).some physic —chemical prperties of
Moringa olifera seed oil extracted using Solvent and aqueous
enzymatic method .Food Chem,93:253-263.

Abdull Razis,A.F.; Ibrahim,M.D. and Kntayya,S,B. (2014). Health
benefits of Moringa oleifera. Asian Pac J Cancer Prev. 15(20):
8571-8576.

Abdullah, R. A., Taee, F. D., and Thanoon, I. A. (2021). Effect of
levofloxacin on some body tissues in mice. Iragi Journal of
Veterinary Sciences, 35(1): 109-111.

Abdullahi, A. D., Mustapha, R. K., Yau, S. and Adam, M. S. (2018).
Exploring the Nigerian Medicinal Plants with Anticancer

Activities: A Pharmacological Review. Modern Chemistry., 6: 35.

Abdul-Zahra, M.T. and Jwad ,S.M.(2020). The effect of alcoholic
extract of pomegranate peel on the level of erythropoietin and
some of the blood properties in albino male rats treated with
erythromycin. Int. J. Psychosoc. Rehab.,24(04):6350-6361.

Abu Taher, M.; Nyeem, M.A.; Ahammed, M.; Hossain, M. and
Islam, M.N. (2017). Moringa oleifera (Shajna): the wonderful
indigenous medicinal plant. Asian J. Med. Biol. Res., 3 (1): 20-30.

Adebola, A. O., Oluwatoyin, O. Y. E. W. O,, Toyin, A. I. and Nnena
Linda, N. (2021). Histological variances of Moringa olifera on
the kidney of adult Wistar rats. Innov. J. Med. Sci, 9:36-38.

Afolabi, D. and Oyewo, E. (2014). "Effects of ciprofloxacin and
levofloxacin administration on some oxidative stress markers in
the rat", Inter. J Bio, Vet., Agri and Food Eng, 8(1):80-84.

108



Reference sabaall

Agrawal, B. and Mehta, A. (2008). Antiasthmatic activity of Moringa
oleifera Lam: A clinical study. Indian Journal of Pharmacology,
40(1):28-31.

Ahmed, K. S., Jahan, I. A.,, Jahan, F., and Hossain, H. (2021).
Antioxidant activities and simultaneous HPLC-DAD profiling of
polyphenolic compounds from Moringa oleifera Lam. Leaves
grown in Bangladesh. Food Research, 5(1): 401-408.

Ahmed, K.S., Jahan, I.A., Hossain, M.H., Ethane, N.J. and Saha, B.
(2018). Mineral and Trace Element Content in Different Parts of
Moringa oleifera Grown in Bangladesh. Current Journal of
Applied Science and Technology, 31(5): 1-10.

Aja, P. M., N. Nwachukwu, U. A. Ibiam, I. O. Igwenyi, C. E. Offor,
and U. O. Orji. (2014). “Chemical Constituents of Moringa
Oleifera Leaves and Seeds from Abakaliki, Nigeria.” American

Journal of Phytomedicine and Clinical Therapeutics 2(3):310-21.

Ajibade, T.O.; Olayemi,F.O. and Arowolo,R.O.A. (2012) .The
haematological and biochemical effects of methanol extract of the

seeds of Moringa oleifera in rats. Journal of Medicinal Plants
Research. 6(4): 615-621.

Akankshya Sahu, D. M. K. S. K. U. P. M. (2020). ‘Surveillance Of
Antimicrobial Sensitivity Pattern Among The Patients Of
Gastroenteritis In A Tertiary Teaching Care Hospital,
International Journal of Advanced Science and Technology, 29:
2623-2630.

Akinrinde, A. S., Oduwole, O., Akinrinmade, F. J.and Bolaji-Alabi,
F. B. (2020). Nephroprotective effect of methanol extract of

109



Reference sabaall

Moringa oleifera leaves on acute kidney injury induced by
ischemia-reperfusion in rats. African Health Sciences, 20(3):1382-
1396.

Akter, T., Rahman, M. A., Moni, A., Apu, M., Islam, A., Fariha, A.;
and Uddin, M. J. (2021). Prospects for Protective Potential of
Moringa oleifera against Kidney Diseases. Plants, 10(12): 2818.

Alamri, Z.Z.(2018). The role of liver in metabolism: an updated review
with physiological emphasis. Int. J. Basic. Clin. Pharmacol.,
7(11):1-6.

Al-awad, S. M., and Jaccob, A. A. (2020). Synthesis and
Pharmacological Evaluation of Novel Coumarin Derivatives.
International Journal of Research in Pharmaceutical Sciences,
11(1): 865-874.

Alden, B., Ryman, S. and Hjertson, M. (2009).Vara kulturvaxters namn
- ursprung och anvandning. Formas, Stockholm (Handbook on

Swedish cultivated and utility plants, their names and origin) 768 .

Al-Malki AL, El Rabey HA.(2015).The antidiabetic effect of low doses
of Moringa oleifera Lam. seeds on streptozotocin induced
diabetes and diabetic nephropathy in male rats. Biomed Res Int;
(38):10-40.

Al-Salman, H. K. Y. (2008). Effect of Volatile Oils of Some Medical
Plants on the Blood Glucose and Cholesterol Levels in Mice. Al-

Anbar Journal of Agricultural .

110



Reference sabaall

Al-Soufi, W.F. and Al-Rekabi, F.M.K. (2019).The cytogenetic effects
of levofloxacin in male rats. Advances in Animal and Veterinary
Sciences, 7(3): 138-150.

Altaee, R. A., and Fadheel, Q. J. (2021). The nephroprotective effects
of moringa oleifera extract against contrast induced
nephrotoxicity. J. Pharm. Res. Int, (33): 63-70.

Am Ende, D. J. and am Ende, M. T. (2019). Chemical engineering in
the pharmaceutical industry: an introduction. Chemical
Engineering in the Pharmaceutical Industry: Drug Product

Design, Development, and Modeling, 1-17.

and hapatic dysfunction in rats. Advances .Toxicol :7.

Andresen, B. D. (1986). Textbook of clinical chemistry. Saunders.
Antimicrobial Agents and Chemotherapy, 48(30): 799-803.

Anwar F.; Latif,S.; Ashraf,M. and Gilani,A. H.(2007). Moringa
oleifera:A food plant with multiple Medicinal Uses. Phytother.
Res. 21(1):17-25.

Ara, C., Asmatullah, S. K., Chaudhary, A., and Siddiqua, A. (2020).
Haematological and histopathological analyses of levofloxacin
induced toxicity in mammals. Punjab University Journal of
Zoology, 35(1): 01-06.

Arabyat, R.M., Raisch, D.W., McKoy, J.M. and Bennett, C.L. (2015).
Fluoroquinolone-associated tendon-rupture: a summary of reports
in the Food and Drug Administration’s adverse event reporting

system. Expert Opinion on Drug Safety, 14(11) : 1653-1660.

Areej, S., Sattar, A., Javeed, A. and Raza, S. (2021). Diphenhydramine
and levofloxacin combination therapy against antimicrobial

111



Reference sabaall

resistance in respiratory tract infections. Future Microbiology,
16(6):409-420 .

Asci, H., Ozmen, O., Ellidag, H. Y., Aydin, B., Bas, E., and Yilmaz, N.
(2017). The impact of gallic acid on the methotrexate-induced
kidney damage in rats. journal of food and drug analysis, 25(4):
890-897.

Aruna, D. and Naidu, M.U. (2007). Pharmacodynamic interaction
studies of Ginkgo biloba with cilostazol and clopidogrel in
healthy human subjects. Br. J. Clin. Pharmacol., (63): 333-338.

Ashour, Elwy A., Mohamed S. El-Kholy, Mahmoud Alagawany,
Mohamed E. Ab. El-Hack, Laila A. Mohamed, Ayman E.
Taha, Ahmed 1. E. Sheikh, Vito Laudadio, and Vincenzo
Tufarelli. (2020). “Effect of Dietary Supplementation with
Moringa Oleifera Leaves and/or Seeds Powder on Production,
Egg Characteristics, Hatchability and Blood Chemistry of Laying
Japanese Quails.” Sustainability (Switzerland), 12(6):1-9.

Auwal,M.S.; Tijjani,A.N.; Sadig,M.A.; Saka,S.; Mairiga,l. A.; A
Shuaibu,A.; Adawaren,E. and Gulani,l.A. (2013). Antibacterial
and haematological activity of Moringa oleifera aqueous seed
extract in Wistar albino rats. Sokoto Journal of Veterinary
Sciences, 11(1): 28-37.

Aviara N, Musa W, Owolarafe 0.(2015).Effect of processing
conditions on oil point pressure of Moringa oleifera seed. J Food
Sci Technol, 52(7):4499-4506.

112



Reference sabaall

Awodele, O., Oreagba, I. A.,, Odoma, S., da Silva, J. A. T., and
Osunkalu, V. O. (2012). Toxicological evaluation of the aqueous
leaf extract of Moringa oleifera Lam.(Moringaceae). Journal of
ethnopharmacology, 139(2), 330-336.

Ayokanmi ,O. and Olaniyi, S. (2015) . Influence of different doses of
levofloxacin on antioxidant defense system and markers of renal

and hapatic dysfunction in rats. Advances .Toxicol :7.

Bancroft , J. D. and Steven , A. S. (2010) . Theory and practice of
histologyical techniques . 2nd . Churchill living stone , Edinburgh
, London : 233 — 250.

Bartosikova, L., Necas, V., Suchy, R. and Franov, A. (2003).
Monitoring of antioxidative effect of morine alloxan-induced
diabetes mellitus in the laboratory rat. Acta. Vet. 72 : 191-200.

Bashir, K.A., Waziri, A.F. and Musa, D.D. (2016). Moringa oleifera, a
potential miracle tree; a review. IOSR Journal of Pharmacy and
Biological Sciences, 11(6): 25-30 .

Belfield, A., and Golderg, G. M. (1971). Revised assay for serum
phenyl phosphatase activity using 4-amino-antipyrine-Enzyme. 12,
561-573.

113



Reference sabaall

Bergmeyer, H. U., and Rej, M. H. R. (1985). International Federation
Of Clinical Chemistry ( Ifcc ) Scientific Committee, Analytical
Section. J. Clin. Chem. Clin. Biochem., (24): 481-495.

Bhattacharya, A., Tiwari, P., Sahu, P. K., and Kumar, S. (2018). A
review of the phytochemical and pharmacological characteristics
of Moringa oleifera. Journal of pharmacy and bioallied sciences,
10(4);181.

Bird, S. T., Etminan, M., Brophy, J. M., Hartzema, A. G., and
Delaney, J. A. (2013). Risk of acute kidney injury associated with
the use of fluoroquinolones. Cmaj, 185(10), E475-E482.

Bode, B.; Sharma, S.; Purohit, S.; Sharma, A.; Hopkins, D.; Steed, L.
and She, J.X. (2015). Elevated serum levels of soluble TNF
receptors and adhesion molecules are associated with diabetic

retinopathy in patients with type-1 diabetes.

Borse, S. P. Singh, D. P. and Nivsarkar, M. (2019). Understanding the
relevance of herb—drug interaction studies with special focus on
interplays: a prerequisite for integrative medicine. Porto

biomedical journal, 4(2).

Bozkaya Y, Erdem GU, Demirci NS, Yazici O, Ozdemir NY, Kostek
O and Zengin N. (2019). Prognostic importance of albumin to
globulin ratio in metastatic gastric cancer patients. Curr Med Res
Opin, 35(2): 275-282

Brar, S., Haugh, C., Robertson, N., Owuor, P. M., Waterman, C.,
Fuchs 111, G. J. and Attia, S. L. (2022). The impact of Moringa

oleifera leaf supplementation on human and animal nutrition,

114



Reference sabaall

growth, and milk production: A systematic review. Phytotherapy

Research.
Braun J-P and Lefebvre HP. (2008). Kidney Function - Chapter 16.

Burham, B.O. (2017). Phytochemical, proximate composition and
minerals contents of Moringa oleifera. Chemistry Research
Journal, 2(2):78-83.

Chaudiere.J , R. Ferrari-lliou.(1999). Intracelluler antioxidants: from
chemicalto biochemical mechanisms. Food Chem. Toxicol., (37):
949-962.

Cheema, H. S., Singh, M. P. (2021). The Use of Medicinal Plants in
Digestive System Related Disorders: A Systematic Review.
Journal of Ayurvedic and Herbal Medicine., 7(3): 182-187.

Chen, C.- R.; Malik, M.; Snyder, M.and Drlica, K. (1996). DNA
Gyrase and Topoisomerase IV on the Bacterial Chromosome:
Quinolon -induced DNA Cleavage. Journal of Molecular
Biology., 258(4): 627-637 .

Chen, L. N.; Sun, Q.; Liu, S. Q.; Hu, H.; Lv, J.; Ji, W. J.; Wang, M.;
Chen, M. X. and Zhou, J. (2015). Erythropoietin improves
glucose metabolism and pancreatic B-cell damage in experimental
diabetic rats. Mol. Med. Rep.,12(4): 5391-5398.

Chernecky, CC. and Berger BJ. (2017). Laboratory Tests and

Diagnostic Procedures, 6th ed. St. Louis: Saunders.

Chhikara, N.; Kaur, A.; Mann, S.; Garg, M.K.; Sofi, S.A.; Panghal,
A.(2020). Bioactive compounds, associated health benefits and

115



Reference sabaall

safety considerations of Moringa oleifera L: an updated review.
Nutr Food Sci 2020, https://doi.org/10.1108/NFS-03-2020-0087

Chinnappan, S. M.; George, A.; Thaggikuppe, P.; Choudhary, Y.;
Choudhary, V. K.; Ramani, Y. and Dewangan, R. (2019).
Nephroprotective effect of herbal extract Eurycoma longifolia on
paracetamol-induced nephrotoxicity in rats. Evid.-Based
Complement. Alternat. Med. , (3):1-6.

Choudhary, S.K.; Gupta, S.K.; Singh, M.K. and Sushant (2016). A
review ,,Drumstick tree™ (Moringa oleifera Lam.) is multipurpose
potential crop in rural area of India. International Journal of
Agricultural Sciences, 12(1): 115-122.

Chuang, Ping-Hsien, Chi-Wei Lee, Jia-Ying Chou, M. Murugan,
Bor-Jinn Shieh, and Hueih-Min Chen.( 2007). “Anti-Fungal
Activity of Crude Extracts and Essential Oil of Moringa Oleifera
Lam.” Bioresource Technology .,98(1):232-36.

Cojutti, P.G., Ramos-Martin, V., Schiavon, ., Rossi, P., Baraldo, M.,
Hope, W. and Pea, F. (2017). Population Pharmacokinetics and
Pharmacodynamics of Levofloxacin in Acutely Hospitalized
Older Patients with Various Degrees of Renal Function.

Antimicrobial Agents and Chemotherapy, 61(3).

Compaore, W. R., Nikiema, P. A., Bassolé, H. I. N., Savadogo, A., and
Mouecoucou, J. (2011). Chemical composition and antioxidative
properties of seeds of Moringa oleifera and pulps of Parkia
biglobosa and Adansonia digitata commonly used in food
fortification in Burkina Faso. Current Research Journal of
Biological Sciences, 3(1): 64-72.

116



Reference sabaall

Dang, J. Z, Tu, Y. F., Wang, J., and Yang, Y. J. (2021). Carbamylated
Erythropoietin Alleviates Kidney Damage in Diabetic Rats by
Suppressing Oxidative Stress. Current Medical Science, 41(3),
513-521.

Davis, F. A, (2007) Essential of Anatomy and Physiology Valerie C.
Scanlon Tina Sanders copyright .

Doerr, B., Wade, K. L., Stephenson, K. K., Reed, S. B., and Fahey, J.
W. (2009). Cultivar effect on Moringa oleifera glucosinolate
content and taste: a pilot study. Ecology of food and nutrition,
48(3): 199-211 .

Dongmeza E, Siddhuraju P, Francis G, Becker K,(2006). Effects of
dehydrated methanol extracts of moringa (Moringa oleifera Lam.)
leaves and three of its fractions on growth performance and feed
nutrient assimilation in Nile tilapia (Oreochromis niloticus (L.),
Aquaculture, 261,407 422.

Douros, A., Grabowski, K. and Stahlmann, R. (2015). ‘Safety issues
and drug-drug interactions with commonly used quinolones’,
Expert Opinion on Drug Metabolism and Toxicology. Informa
Healthcare, 25-39 .

Drlica, K. and Zhao, X. (1997). "DNA gyrase, topoisomerase 1V, and
the 4-quinolones™. Microbiol Mol Biol Rev. 61 (3): 377-92.

Drug Levofloxacin inhibits proliferation and induces apoptosis of
Dwivedi, T., Kanta, C., Singh, L. R. and Prakash, I. (2019). A list of

some important medicinal plants with their medicinal uses from
Himalayan State Uttarakhand, India. Journal of Medicinal Plants,
(7):106-116.

117



Reference sabaall

Dzuvor, C. K., Pan, S., Amanze, C., Amuzu, P., Asakiya, C., & Kubi,
F. (2022). Bioactive components from Moringa oleifera seeds:
production,  functionalities and  applications—a  critical

review. Critical Reviews in Biotechnology, 42(2): 271-293.

Ebenzer, T.; Ayokanmi, O. and Olaniyi, S. (2015). influence of
different doses of levofloxacin on antioxidant defense systems in
rats. Adv. In Toxic, (20): 1-7.

Efiong, E.E.; Igile, G.O.; Mgbeje, B.l.; Out, E.A. and Ebong, P.E.
(2013).Hepatoprotective and anti-diabetic effect of combined
extracts of Moringa oleifera and Vernonia amygdalina in
streptozotocin-induced diabetic albino Wistar rats. Journal of
Diabetes and Endocrinology. 4(4): 45-50.

Ekundina V.O ., Ebeye O.A,, Oladele A.A., OSHAM G. O, (2015).
Hepatotoxic and Nephrotoxic Effects of Moringa Oleifera Leaves
Extract in Adult Wistar Rats Journal of Natural SciencesResearch,
(3) :2225- 0921.

El-bakry K.; Toson E .; Serag M. and Aboser M. (2016).
Hepatoprotective effect of Moringa oleifera leaves extract against
carbon tetrachloride- induced liver damage in rats. W. J.

Pharmacy and Pharmaceutical Sciences. 5: 76-89.

Eloy,G.,Lebeaux,D ., Launa, M ., Fernandez-Gerlinger, M-P.,Billaud,
E.,Douez.,E.,Mainardi,JL.,Bouyer,B.andJullien,V.(2020).Influ
ence of Renal Function and Age on thePharmacokinetics of
Levofloxacin in Patients with Bone and Joint Infections.
Antibiotics.,(9):401-412.

118



Reference sabaall

Emara, R. T., Taha, N. M., Mandour, A. E. W. A,, Lebda, M. A,
Rashed, M. A. A., and Menshawy, M. M. (2021). Biochemical
and Histopathological Effects of Colchicine and Moringa oleifera
on Thioacetamide-Induced Liver Fibrosis in Rats. Egyptian
Academic Journal of Biological Sciences, B. Zoology, 13(1): 265-
278.

Eyrisofla N, Ahmadifar M, Eini A-M, Kalami A. (2015). The Study of

Levofloxacin Effects on Liver Tissue in Wistar Rat. J. Liver 04.

Fakurazi S.; Sharifudin. A. S. and Arulselvan P. (2012). Moringa
oleifera  hydroethanolic  extracts  effectively  alleviate
acetaminophen-induced hepatotoxicity in experimental rats
through their antioxidant nature. Molecules, 17(7): 8334-8350.

Falowo, A.B., Mukumbo, F.E., Ildamokoro, E.M., Lorenzo, J.M.,
Afolayan, A.J. and Muchenje, V. (2018). Multi-functional
application of Moringa oleifera Lam. in nutrition and animal food

products: a review. Food Research International, 106, 317-334.

Fan, Y.-L., Wu, J.-B., Cheng, X.-W., Zhang, F.-Z. and Feng, L.-S.
(2018). Fluoroquinolone derivatives and their anti-tubercular
activities. European Journal of Medicinal Chemistry, 146, 554—
563 .

Farid, A. S., and Hegazy, A. M. (2020). Ameliorative effects of
Moringa oleifera leaf extract on levofloxacin-induced hepatic

toxicity in rats. Drug and Chemical Toxicology, 43(6): 616-622.

Farid, AS. and Hegazy, AM. (2019). Ameliorative effects of Moringa
Oleifera leaf extract on levofloxacininduced hepatic toxicity in

rats, Drug Chem. Toxicol. 1-7.

119



Reference sabaall

Farinde, A. (2019). Respiratory Disorders. Pharmacological
Considerations in Gerontology: A Patient-Centered Guide for
Advanced Practice Registered Nurses and Related Health

Professions, 127.

Faroog F.; Rai M.; Tiwari A.; Khan A. A. and Farooq S. (2012). J.
Med. Plants Res., 6 (27): 4368-4374.

Fatoumata B. MamadouSaidou B, Mohamet S . (2020). Antidiabetic
properties of Moringa oleifera: a reviewof the literature. J
Diabetes Endocrinol., 11(1):18-29.

Federico, S., Carrano, R., Capone, D., Gentile, A., Palmiero, G., and
Basile, V. (2006). Pharmacokinetic interaction between
levofloxacin and ciclosporin or tacrolimus in kidney transplant

recipients. Clinical pharmacokinetics, 45(2): 169-175.

Ferguson, M. and Waikar, S. (2012). "Established and emerging
markers of kidney function”, Clinical Chemistry, 58 (4): 80-89.

Fidrianny, 1., Kanapa, I., and Singgih, M. (2021). Phytochemistry and
pharmacology of Moringa tree: an overview. Biointerface Res
Appl Chem, 11(3): 10776-10789.

Figueira-Coelho J, Pereira O, Picado BJ, Mendoca P, Neves-Costa J,
Neta J. (2010).Acute hepatitis associated with the use of
levofloxacin. Clin Therap., 32(10):1733-1737.

Figardina, A., Yusrini Djabir, Y., Santoso, A., Nurul Salsabil, S. and
Ismail, 1. (2022). The Nephroprotective Effect of Clove Oil
(Oleum  Caryophylli) Against Levofloxacin  Toxicity in
Rats. Iranian Journal of Toxicology.,16(1):27-34.

120



Reference sabaall

fluoroquinolones with various substituents of position 1.
Forsyth, V. S. Armbruster, C. E.; Smith, S. N.; Pirani, A.;Springman,
A.; Walters, M. S.; Nielubowicz, G. R.; Himpsl, S. D.;Snitkin,
E. S.; Mobley, H. L. T. (2018). Rapid Growth ofUropathogenic
Escherichia coli During Human Urinary TractInfection. M bio.
9(2): 1-13

Foxman, B. (2014). Urinary tract infection syndromes: occurrence,
recurrence,  bacteriology, risk  factors, and  disease
burden. Infectious Disease Clinics, 28(1): 1-13.

Fu, S., Wu, D., Jiang, W., Li, J., Long, J., Jia, C., and Zhou, T.
(2020). Molecular biomarkers in drug-induced liver injury:
challenges and future perspectives. Frontiers in pharmacology,
10, 1667.

Fujita, Y.; Doi, Y.; Hamano, T.; Hatazaki,M.and Umayahara,Y
.(2019). Low erythropoietin levels predict faster renal function
decline in diabetic patients with anemia: a prospective cohort
study. Sci. Rep., 9(2): 1-11.

Gaine ME, Sharpe DJ, Smith JS and Ken IM. (2017). Gata2 regulates
the erythropoietin receptor in t (12;21) ALL. Oncotarget.,8(39):
66061-66074

Galigher, A. E., and Kozloff, E. N. (1964). Essentials of practical
microtechnique.

George, M. and Degoke, A. (2011).Effect of Vitamin E on biochemical
parameters in rats treated with gasoline. J. Sci Res 4(2):37-39.

Ghafar, F., Nazrin, T. T. N. N., Salleh, M. M. R., Hadi, N. N., Ahmad,
N., Hamzah, A. A., and Azman, I. N. (2017). Total phenolic

121



Reference sabaall

content and total flavonoid content in moringa oleifera seed.
Galeri Warisan Sains, 1(1): 23-25.

Gopalakrishnan, L.; Doriya, K. and Kumar, D.S. (2016). Moringa
oleifera: A review on nutritive importance and its medicinal

application. Food Science and Human Wellness., 5(2): 49-56.

Greka . A and Mundel. P, (2012) .“Cell Biology and Pathology of
Podocytes” doi: 10.1146/annurev-physiol-020911-153238.

Gulen, M., Ay, M.O., Avci, A., Acikalin, A. and Icme, F. (2015).
Levofloxacin-Induced Hepatotoxicity and Death. American
Journal of Therapeutics., 22(3): 93-96 .

Gupta, A. Agarwal, J. Banerjee, and J. G. Alvarez.(2007). “The roleof
oxidative stress in spontaneous abortion and recurrent

pregnancyloss: a  systematic review,” Obstetrical and

GynecologicalSurvey., 62 (5): 335-347.

Gutierrez- Luna, K., Ansorena, D., and Astiasaran, I. (2022). Fatty
acid profile, sterols, and squalene content comparison between
two conventional (olive oil and linseed oil) and three
non- conventional vegetable oils (echium oil, hempseed oil, and
moringa oil). Journal of Food Science., 87(4): 1489-1499.

Guyton, A.C. and Hall, J.E. (2016). Text book of Medical Physiology,

11th Elsevier Inc.

Halliwell, B., and Gutteridge, J. M. (2015). Free radicals in biology and

medicine. Oxford University Press, USA.

122



Reference sabaall

Hamza, R. and EI-Shennawy, H. (2009). Role of Vitamin E in
Modulating Antioxidant Status and Certain Biochemical Changes
in Gamma-Irradiated Rats. J. Rad. Res.Appl. Sci., 2(1): 31-48.

Hashem, M. (2021). Protective Effect of Moringa Oleifera Seeds Extract
on Toxicity In Liver And Kidney Induced By Acetampride. Annals of
Agricultural Science, Moshtohor, 59(3): 463-474.

Hayashi, N.; Nakata, Y. and Yazaki, A. (2004). New finding on the
structure phototoxicity relationship and photostaibility of
fluoroquinolones with various substituents of position 1.
Antimicrobial Agents and Chemotherapy, 48(30): 799-803.

Hegde, S. and V. Hegde. (2015). An Overview of Moringa Production in
Ethiopia, International Journal of Science and Research, 4(4):
826-829.

Hernandez, M ; Lopez, R. ; Abanas, R.M.;V. and Arias,A.(1994).
Antimicrobial activity of visnea mocanera leaf extracts.J.Ethno

pharma cology,41;115-1109.

Hooper DC, Jacoby G A.(2016). Topoisomerase inhibitors:
Fluoroquinolone mechanisms of action and resistance. Cold
Spring Harb Perspect Med., 6(9): 025320.

Hossameldin A Aziz, Gamal Al Moustafa, Gamal EI- Din
AAbuo- Rahma, Safwat M Rabea, Glenn Hauk, Vagolu
SKrishna, Dharmarajan Sriram, James M Berger, Samar
HAbbas.(2021). Synthesis and antimicrobial evaluation of new
nitricoxide- donating fluoroquinolone/oxime hybrids. Archiv der
Pharmazie 354 (1), 2000180.

123



Reference sabaall

Hsiao, C.; Younis, H. and Boelsterli, U. (2010). Trovafloxacin, a
fluoroquinolone antibiotic with hepatotoxic potential, causes
mitochondrial peroxynitrite stress in a mouse model of underlying
mitochondrial dysfunction. Journal of Chemico-Biological
Interaction., 188(1). 204-213.

Hussain, M. and Ghani, A. (2008). Herbal remidies used for
gastrointestinal disorders in Kaghan valley, NWFP, Pakistan. Pak.
J. Weed Sci. Res, 14(3-4):169-200.

Hussein, R. A., and El-Anssary, A. A. (2019). Plants secondary
metabolites: the key drivers of the pharmacological actions of

medicinal plants. Herbal medicine, 1, 13.

Hyde, M. A.; Wursten, B.T.; Ballings, P. and Coates Palgrave, M.
(2015). Flora of Zimbabwe: Species information: individual

Images: Moringa oleifera.

Ibrahim, H. A. E., Mahmoud, N. M., Abd EI-Mottleb, D. M., and
Khatab, H. I. (2021). Ameliorative effect of vitamin e and panax
ginseng against some adverse effects of levofloxacin in male rats.
J. Anim. Health Prod, 9(4):512-523.

lliyasu, D., J. S. Rwuaan, D. Sani, A. I. Nwannenna, C. O. Njoku, A.
R. Mustapha, I. D. Peter, J. Stephen, A. M. Abdullahi, and A.
Abba. (2020). “Evaluation of Moringa Oleifera (L) Aqueous Seed
Extracts on Aphrodisiac, Gonadal and Epididymal Sperm
Reserves of Wistar Rats.” Sahel Journal of Veterinary Sciences
17(2):26-32.

124



Reference sabaall

Ismail, N.H. (2006). Assessment of histopathological and histochemical
changes in liver of pregnant female rats and their features

following ciprofloxacin administration. J Egypt Soc Tox, 35:7-17.

Ismail, N.H. (2006). Assessment of histopathological and histochemic
achanges in liver of pregnant female rats and their features

following ciprofloxacin administration. J Egypt Soc Tox, 35:7-17.

Jahan, Ismet Ara, M. Hemay et Hossain, Khondoker Shahin Ahmed,
Zakia Sultana, Pizush Kanti Biswas, and Katrun Nada.
(2018). “Antioxidant Activity of Moringa Oleifera Seed Extracts.”
Oriental Pharmacy and Experimental Medicine 18(4):299-307.

Jamshidi-Kia, F., Lorigooini, Z. and Amini-Khoei, H. (2018).
Medicinal plants: Past history and future perspective. Journal of

Herbmed Pharmacology, 7 .

Kaneko, J. J., Harvey, J. W., and Bruss, M. L. (2008). Clinical

biochemistry of domestic animals. Academic press.

Karabulut, O.; Bolkent, S.; Yanardag, R. and Bilgin, B. (2008): The
role of vitamin C,vitamin E and selenium on cadmiuminduced
renal toxicity of rats. Drug Chem Toxicol., 31(4):413-26.

Karaca, B. U., Arican, Y. E., Boran, T., Binay, S., Okyar, A., Kaptan,
E., and Ozhan, G. (2019). Toxic effects of subchronic oral
acetamiprid exposure in rats. Toxicology and Industrial Health,
35(11-12): 679-687.

Kato, S., Ochiai, N., Takano, H., lo, F., Takayama, N., Koretsune, H.,
and Yamamoto, K. (2019). TP0463518, a novel prolyl

hydroxylase inhibitor, specifically induces erythropoietin

125



Reference sabaall

production in the liver. Journal of Pharmacology and
Experimental Therapeutics, 371(3), 675-683.

Katzung, B.G. (2018). Basic and clinical pharmacology. 14th ed. New
York I 11 Pozostatych: Mcgraw-Hill Education, Copyright.,826-
842 .

Khalafalla, M. M.; Abdellatef, E.; Dafalla, H. M.; Nassrallah, A. A.;
Aboul-Enein K. M.; Lightfoot, D. A.; El-Deeb, F. E. and El-
Shemy, H. A. (2010). Active principle from Moringa oleifera
Lam leaves effective against two leukemias and a
hepatocarcinoma. Afr. J. Biotechnol., 9: 8467-8471.

Khan, A. M., Rampal, S. and Sood, N. K. (2017). Effect of repeated
oral administration of levofloxacin, enrofloxacin, and meloxicam
on antioxidant parameters and lipid peroxidation in

rabbits. Human and Experimental Toxicology, 36(1), 42-50.

Khayra, Smahi, Makhloufi Ahmed, Ouguirti Nawal, Yahi Ahlem,
Dahane Rouissat Linda, Seddiki Noura, and Harek Yahia.
(2020). “Antibacterial Activity of Moringa Oleifera Seeds Extract
on Pathogenic Bacteria Isolated from Wastewater of Oued
Bechar, Bechar Province, Southwest Algeria.” South Asian

Journal of Experimental Biology., 10 (3): 121-29.

Kim, J.; Shin, D.; Ahn, T.; Ha, C. and Chung, M. (2003). 26-Week
oral repeated dose toxicity study of the new quinolone
antibacterial levofloxacin in rats. Food Chem. Toxicol. 41, 637-
645.

King D, (2010). Organization of Liver Lobules. Southern Illinois
University: SIU School of Medicine.

126



Reference sabaall

Kleiner DE.(2018). Recent advances in the histopathology of drug
induced liver injury. Surg Pathol Clin., 11(2):297-311.

Koeppe,M.O.;Cristofoletti,R.;Fernandes,E.F.;Stropirtis,S.;Jungier,H
.;Kopp,S.;Midha,K.K.;Shah,V.P,;Stavchansky,S.;Dressman,J.
B.(2011).Bio-waiver Monographs for Immediate Release Solid
Oral Dosage From Levofloxacin. Journal of pharmaceutical
sciences.100(5):1628-1636.

Kornblau SM, Ruvolo PP, Wang RY, Battula VL and Andreeff M.
(2018). Distinct protein signatures of acute myeloid leukemia
bone marrow-derived stromal cells are prognostic for patient
survival. Haematologica., 103(5): 810-821.

Kou, X.; Li, B.; Olayanju, J. B.; Drake, J. M.; Chen, N.( 2018).
Nutraceutical or pharmacological potential of Moringa oleifera
Lam. Nutrients 2018, 10.

Koury, M. J.and Haase, V. H. (2015). Anaemia in kidney disease:
harnessing hypoxia responses for therapy. Nat. Rev. Nephrol.,
11(7):394-410.

Kricka, L. J. (1999). Human anti-animal antibody interferences

immunological assays.Clin.Chem.,45:942-965 .

Kumar, P.S., Mishra, D., Ghosh, G. and Panda, C.S. (2010).
Medicinal uses and pharmacological properties of Moringa

oleifera. International Journal of Phytomedicine, 2(3): 210-216.

Kumbhare, M. R., V. Guleha, and T. Sivakumar. (2012). “Estimation
of Total Phenolic Content, Cytotoxicity and In—vitro Antioxidant
Activity of Stem Bark of Moringa Oleifera.” Asian Pacific
Journal of Tropical Disease 2(2):144-50.

127



Reference sabaall

Kumbhare, M. R., V. Guleha, and T. Sivakumar. (2012). “Estimation
of Total Phenolic Content, Cytotoxicity and In—vitro Antioxidant Activity
of Stem Bark of Moringa Oleifera.” Asian Pacific Journal of Tropical
Disease 2(2):144-50.

Labbe, D., Provencal, M., Lamy, S., Boivin, D., Gingras, D. and
Béliveau, R. (2009). The flavonols quercetin, kaempferol, and
myricetin inhibit ~ hepatocyte  growth  factor-induced
medulloblastoma cell migration. The Journal of
nutrition, 139(4):646-652.

Lambeth JD. (2004). NOX enzymes and the biology of reactive oxygen.

Nature Reviews Immunology ,4(3):181.

Lefevre G, Beljean-Leymarie M, Beyerle F, Bonnefont-Rousselot D,
Cristol JP, Therond P, Torreilles J. (1998). Evaluation of lipid
peroxidation by assaying the thiobarbituric acid-reactive

substances. In Annales de biologie clinique ,56 (3): 305-19.

Leone, A.; Spada, A.; Battezzati, A.; Schiraldi, A.; Aristil, J. and
Bertoli, S. (2015). Cultivation, genetic, ethnopharmacology,
phytochemistry and pharmacology of Moringa oleifera leaves: An
overview. Int.J. Mol. Sci. 16: 12791 835.

levofloxacin on antioxidant defense system and markers of renal
Lexicomp. (2016). Drug information handbook with international trade
names index. Lexi-Comp, 102-104, 1197-1201.

Liang L, Shi Y C, Min G, Xue M C, Xiao Y P, Kai K G, Cheng WX,
Yin C, Yu qin Z, Bin W, and Kun L S. (2020). Purification of
Antioxidant Peptides of Moringa Oleifera 4Seeds and Their

128



Reference sabaall

Protective Effects on H202 Oxidative Damaged Chang Liver
Cells. Journal of Functional Foods 64, (10):36-98.

Loh, A. H., and Cohen, A. H. (2009). Drug-induced kidney disease-
pathology and current concepts. Ann Acad Med Singapore, 38(3):
240-250.

Loru, D., Incani, A., Deiana, M., Corona, G., Atzeri, A., Melis, M. P.,
Rosa, A., and Dessi, M. A. (2009). Protective effect of
hydroxytyrosol and tyrosol against oxidative stress in kidney
cells. Toxicology and Industrial Health, 25(45): 301-310.

lung cancercells through inducing mitochondrial dysfunction and
Lugman, S., Srivastava, S., Kumar, R., Maurya, A.K. and Chanda,

D. (2012). Experimental assessment of Moringa oleifera leaf and
fruit for its antistress, antioxidant, and scavenging potential using
in vitro and in vivo assays. Evidence-Based Complementary and
Alternative Medicine, (51):90-84.

Manzoor, M.; Anwar, F.; Igbal, T. and Bhanger, M.I. (2007): Physico
- chemical characterization of Moringa concanensis seeds and
seed oil. J. Am. Oil Chem. Soc. 84:413-4109.

Martinez, M.; MaDermott, P. and Walker, D. (2006). Pharmacology
of the fluoroquinolones: a perspective for the use in domestic
animals. Vet. Journal, 172(1): 10-28.

Matsuzaki, K .; Koyama, H .; Chiba, A . (1999). In vitro activities of
levofloxacin and other antibiotics against fresh clinical isolates. Jpn J
Antibiot; 52: 571-84.

Mazahreh, T. S., Aleshawi, A. J., Al-Zoubi, N. A., Altabari, M., and

Aljarrah, Q. (2020). Comparison of postoperative liver function
between different dissection techniques during laparoscopic

129



Reference sabaall

cholecystectomy. Future Science OA, 6(4), FSO462.

Meijun Sony , Hongcheng Wu, Jingbo Jiang .(2016) .( Antibiotic
Drug Levofloxacin inhibits proliferation and induces apoptosis of
lung cancercells through inducing mitochondrial dysfunction and
oxidative damage) Dec 1,2016 in Biomedicine and
Pharmacotherapy SCI (6) 3.73.

Meireles, D., Gomes, J., Lopes, L., Hinzmann, M., and Machado, J.
(2020). A review of properties, nutritional and pharmaceutical
applications of Moringa oleifera integrative approach on
conventional and traditional Asian medicine. Advances in
Traditional Medicine, 20(4): 495-515.

Miess H, Dankworth B, Gouw AM, Rosenfeldt M, Schmitz W and
Schulze A. (2018). The glutathione redox system is essential to
prevent ferroptosis caused by impaired lipid metabolism in clear

cell renal cell carcinoma. Oncogene, 37: 5435-5450.

Miyoshi, Y., Shinohara, 1., Takashima, T., Asamura, K., Higashio, N.,
Mitani, T., and Seki, K. (2018). Geospace exploration project
ERG. Earth, Planets and Space, 70(1):1-13.

Mohammed, S., and Abd Manan, F. A. (2015). Analysis of total
phenolics, tannins and flavonoids from Moringa oleifera seed
extract. Journal of Chemical and Pharmaceutical Research, 7(1):
132-135.

Mouton, R. and Holder, K. (2006). "Laboratory tests of renal function”,
Anathesia and Intensive Care Medicine, 7(7): 240-243.

Mutschler, Ernst; Schéafer-Korting, Monika. (2001).

Arzneimittelwirkungen (in  German) (8 ed.). Stuttgart:

130



Reference sabaall

Nafiu,

Nagal,

Wissenschaftliche Verlagsgesellschaft. 14, ISBN 978-3-8047-
1763-3.

A. O., Akomolafe, R. O., Alabi, Q. K., Idowu, C. O. and
Odujoko, O. 0. (2019). Effect of fatty acids from ethanol extract
of Moringa oleifera seeds on kidney function impairment and
oxidative stress induced by gentamicin in rats. Biomedicine and
Pharmacotherapy, 117, 109-154.

K., Kimura, O., Domon, H., Maekawa, T., Yonezawa, D. and
Terao, Y. (2019). Antimicrobial susceptibility of Streptococcus
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis
clinical isolates from children with acute otitis media in Japan
from 2014 to 2017. Journal of Infection and Chemotherapy, 25(3):
229-232.

Naganuma. H and Nishinakamura. R, (2019). “From organoids to

transplantable artificial kidneys,” Transpl. Int., 32(6): 563-570.

Naik and V. S. Panda (2007). “Antioxidant and hepatoprotectiveeffects

Nakai,

of Ginkgo biloba phytosomes in carbon tetrachlorideinducedliver

injury in rodents,” Liver International, 27, (3): 393-399.

H., Sato, T., Uno, T., Furukawa, E., Kawamura, M.,
Takahashi, H., Watanabe, A. and Fujimura, S. (2018). Mutant
selection window of four quinolone antibiotics against clinical
isolates of Streptococcus pneumoniae , Haemophilus influenzae

and Moraxella catarrhalis. Journal of Infection and
Chemotherapy., 24(2):83-87.

131



Reference sabaall

Nankaya, Jedidah; Nathan, Gichuki; Catherine, Lukhoba and
Henrik Balslev. (2020). “Medicinal Plants of the Maasai of
Kenya: A Review.” Plants., 9(1):44.

National Committee for Clinical Laboratory Standards.
(2003).Methods for dilution antimicrobial susceptibility tests for
bacteria that grow aerobically 6th edition approved standard
NCCLS document M7-A6,23(2): 1-47.

Neda, R.; Kathy, T.; Jason, Y.; Keykavous, P. and Rakesh, T. (2017).
"Synthesis and Evaluation of Antimicrobial Activity of [R4W4K]-
Levofloxacin and [R4WA4K]-Levofloxacin-Q  Conjugates".
Molecules, 22, 957: 10.3390.

Nelson RG.(2001). “Diabetic Renal Disease in Transitional and

Disadvantaged Populations.” Nephrology., 6: 9-17.

Nepolean, P., Anitha, J. and Emilin, R.R. (2009). Isolation, analysis
and identification of phytochemicals of antimicrobial activity of

Moringa oleifera Lam. Current Biotica 3(1):33-39.

Nhut, H. T., N. T.Q. Hung, B. Q. Lap, L. T.N. Han, T. Q. Tri, N. H.K.
Bang, N. T. Hiep, and N. M. Ky. (2021). “Use of Moringa
Oleifera Seeds Powder as Bio-Coagulants for the Surface Water
Treatment.” International Journal of Environmental Science and
Technology 18 (8): 2173-80.

Niddam-hildesheim, V.; Gershon, N.; Amir, E. and Wizel S.( 2006).
Patent EP1451194. Preparation of levofloxacin hemihydrate. Teva
Pharmaceutical Industries Ltd. Accessed November 23, 2009, at:
http://www.freepatentsonline.com/ EP1451194B1.html

132



Reference sabaall

Nigussie, D. Davey, G. Tufa, T. B., Brewster, M. Legesse, B. A.
Fekadu, A. and Makonnen, E. (2021). Antibacterial and
antifungal activities of Ethiopian medicinal plants: a systematic

review. Frontiers in pharmacology, 12, 1327.

Noori S. (2012). An overview of oxidative stress and antioxidant

defensive system. Open access scientific reports ,1(8):1-9.

Noori, S. and Mahboob, T. (2010). Antioxidanteffect of carnosine
pretreatment ocisplatin induced renal oxidative stress in rats. Ind.
J. Clin. Biochem., 25: 86-91.

Noreddin AM,Elkhatib WF , Cunnion KM ZhanelGG.(2011).
Cumulative experience from over a decade ofuse of levofloxacin
in community—acquired pneumonia :critical appraisal and role in

therapy dryg Healthe patient saf 3:59-68.

Obeid, A. K., Alsalame, H. A. A. A., and Abdulshahed, R. H. (2021).
The Role of Moringaoleifrera Seed Extract in Amelioration of
Kidney Injury Induced by Sodium Nitrite in Male Rats. Annals of
the Romanian Society for Cell Biology, 2392-2402.

Oda SS, Hashem MA, Dina R, Karim G. A.(2014). Comparative study
of levofloxacin and gentamicin-induced nephrotoxicity in rabbits.
Glob, 13(5):898-905 .

Ogbunugafor, H. A, F. U. Eneh, A. N. Ozumba, M. N. Igwo-Ezikpe,
J. Okpuzor, I. O. Igwilo, S. O. Adenekan, and O. A.
Onyekwelu. (2011). “Physico-Chemical and Antioxidant
Properties of Moringa Oleifera Seed Oil.” Pakistan Journal of
Nutrition.,10(5):409-14.

133



Reference sabaall

Olayaki, L. A., Irekpita, J. E., Yakubu, M. T., and Ojo, O. O. (2015).
Methanolic extract of Moringa oleifera leaves improves glucose
tolerance, glycogen synthesis and lipid metabolism in alloxan-
induced diabetic rats. Journal of Basic and Clinical Physiology
and Pharmacology, 26(6): 585-593.

OMP Division, (2006). LEVAQUIN. Ortho McNeil Pharmaceutical, Inc.
Karitan, NewJersey, USA.

Ostermann, M., and Joannidis, M. (2016). Acute kidney injury
diagnosis and diagnostic workup. Critical care, 20(1): 1-13.

Owens, C. W. I, and Belcher, R. V. (1965). A colorimetric micro-

method for the determination of glutathione. Biochemical Journal,
94(3): 705-711.

Pagana KD and Pagana TJ. (2016). Mosby's Manual of Diagnostic and
Laboratory Tests, 6th ed., St. Louis: Mosby.

Pandey, V. N., Chauhan, V., Pandey, V. S., Upadhyaya, P. P. and
Kopp, O. R. (2019). oleifera Lam.: a biofunctional edible plant
from India, phytochemistry and medicinal properties. J. Plant
Stud, 8(1).

Pandit, A.; Sachdeva, T. and Bafna, P. (2012). Drug-induced hepato-
toxicity: a review. Journal of Applied Pharmaceutical Science,
2(5): 233- 243.

Patton, C. J. and Crouch, S.R. (1977). Spectrophotometric and Kinetics
investigation of the Berthelot reaction for the determination of
ammonia Anal.Chem., 29, 464-469.

134



Reference sabaall

Pauwels, E.K. (2011). The protective effect of the Mediterranean diet.
Focus on cancer and cardiovascular risk. Med Princ Pract.
20(2):103-111.

Pawaskar, S.M. and Sasangan, K.C. (2017). Biochemical and
nutritional analysis of the leaf extract of Moringa. Journal of
Chemical and Pharmaceutical Research, 9(4):305-309.

Pelle, G., Vimont, S., Levy, P. P., Hertig, A., Ouali, N., Chassin, C.,
and Vandewalle, A. (2007). Acute pyelonephritis represents a
risk factor impairing long- term kidney graft function. American

journal of transplantation, 7(4): 899-907.

Petrovska, B. B. (2012). Historical review of medicinal plants’ usage.

Pharmacognosy reviews, 6(11), 1.

Petrulea M, Muresan A, Duncea I. Oxidative Stress and Antioxidant
Status in Hypo and Hyperthyroidism. In Antioxidant enzyme
ed Mohammed Amr El-Missiry. (2012). InTech Open Access
publishers. DOI: 10.5772/51018); 197-233.

Pouzauaud, M. Dutot, C. Martin, M. Debray, J. M. Warnet and
P.(2006). Rat.Age-dependent effects on redox status, oxidative
stress, mitochondrialactivity and  toxicity induced by
fluoroquinolones on primary cultures ofrabbit tendon cells. Comp
Biochem Physiol. C. Toxicol Pharmacol., 143: 232-241.

Purwal, L., Pathak, A. K., and Jain, U. K. (2010) . In vivo anticancer
activity of the leaves and fruits of Moringa oleifera on mouse

melanoma. Pharmacologyonline, 1:655-665.

135



Reference sabaall

Qian, X.; Higgins, T. and Cembrowski, G. (2015). Limiting the testing
of AST: A diagnostically nonspecific enzyme. American Journal
of Clinical Pathology, 144(3): 423-426.

Quijano C, Trujillo M, Castro L and Trostchansky A. (2016).
Interplay between oxidant species and energy metabolism. Redox
Biology, 8: 28-42

Qureshi, S. and Solanki, H. (2015). Moringa oleifera Lam., Awonder
plant curing multiple ailments, its phytochemistry and its
pharmacological applications. International Research Journal of
Chemistry, 11(1): 64- 71.

Rampal, S., Kaur, R., Sethi, R., Singh, O., and Sood, N. (2008).
Ofloxacin-associated retinopathy in rabbits: role of oxidative

stress. Human & experimental toxicology, 27(5): 409-415.

Rashmi, R.; Swamy, R. and Bayer, M. (2012). Organ directed toxicity
of norfloxacin in repeated dose 28-days oral toxicity study in

female rats. International J. of Pharma, and Bio Sci, 3: 88-97.

Raubilu, 1. A., Isah, U., Ahmad, M. A. (2019). Antimicrobial activity of
Moringa oleifera: A short review. Bayero Journal of Pure and
Applied Sciences, 12(1): 128-132.

Ray and Sahelian, M. D. (2004). Proanthocyanidins in health care.
Curr. Med. Chem., 11(10) : 1345-1351.

Robertson,S.M.;Curtis,M.A.;Schlech,B.A.;Rusinko,A.;Owen,G.R.;De
mbinska,O.;Liao,J.;Dahlin,D.C.(2005).Ocularpharmacokinetics
of moxifloxacin after topical treatment of animals and humans.
Surv ophthalmol 50(1):s32-s35.

136



Reference sabaall

Robinson, M. W., Harmon, C. and O Farrelly, C. (2016). Liver
immunology and its role in  inflammation  and

homeostasis. Cellular and molecular immunology, 13(3), 267-
276.

Romero, R. C.; Corrales, V. H. D. and Montafio, G. T. (2016).
Aspectons importants de moringa oleifera: und alternative
paratratar la anemia por deficiencia de hierroimportant aspects of
moringa oleifera: an alternative to treat anemia due to iron
dificiency. Biotecnia, 18(1): 3-9

Roy, A. Jauhari, N. and Bharadvaja, N. (2018). Medicinal Plants as a
Potential Source of Chemopreventive Agents. In  Anticancer
Plants: Natural Products and Biotechnological Implements. 109-

139: Springer.

Rubiano, A., Indapurkar, A., Yokosawa, R., Miedzik, A,
Rosenzweig, B., Arefin, A., and Ribeiro, A. J. (2021).
Characterizing  the  reproducibility in using a liver
microphysiological system for assaying drug toxicity,
metabolism, and accumulation. Clinical and translational science,
14(3): 1049-1061.

RxList, (2003) . The Internet Drug Index, Levagin® (Levofloxacin) ;
http:// www. Rxlist.com / levaquin — drug , htm. McGraw- Hill
Companies . New York . (530-532).

Saad, Bashar, Hilal Zaid, Siba Shanak, and Sleman Kadan. (2017).

2

“Introduction to Medicinal Plant Safety and Efficacy.” in Anti-
diabetes and anti-obesity medicinal plants and phytochemicals.

Springer, 21-55.

137



Reference sabaall

Saad, N.A., Elberry, A.A., Samy Matar, H. and Hussein, R.R.S.
(2021). Effect of ciprofloxacin vs levofloxacin on QTc- interval
and dysglycemia in diabetic and non- diabetic patients.

International Journal of Clinical Practice, 75(5), 14072 .

Saleh, H. M., Ayed, H. S. and Salih, A. I. (2021) . The Therapeuticrole
of Moringa Oleifera Against Bisphenol A toxicity That Induce
Renal Effects in Rats. In IOP Conference Series: Earth and
Environmental Science .,910, (1): 012084.

Samah, S.; Mohamed, A. and Dina, R. Gad (2014). A Comparative
Study of Levofloxacin and Gentamicin-Induced Nephro-toxicity
in Rabbits. Global Veterinaria 13(5): 898-905.

Samani MA, Farkhad NK, Azimi N, Fasihi A, Ahandani EA, Kopaei
MR.(2015). Medicinal plants with hepatoprotective activity in
Iranian folk medicine. Asian Pac J Trop Biomed., 5(2): 146-157.

Sanjay, P. and Dwivedi, K.N. (2015). Shigru (Moringa oleifera Lam.):
A critical review. Int. J. Ayu. Pharm. Chem., 3(1): 217-227.

Sarkar, S., Sengupta, M., SenGupta, M., Chakraborty, A., Ghosh, S.
and Mukhopadhyay, S. (2015). In vitro activity of levofloxacin
against lower respiratory tract pathogens. Journal of Basic and
Clinical Pharmacy, 6(3): 89.

SAS .(2012). Statistical Analysis System, User,s Guide. Statistical.
Version 9.1th ed. SAS. Institute Incorporated Cary. N.C. USA.

Saucedo-Pompa, S. Saucedo-Pompa, J.A. Torres-Castillo, C. Castro-
Lopez, R. Rojas, E.J. Sanchez-Alejo, M. Ngangyo-Heya,
G.C.G. Martinez-Avila.(2018). Moringa plants: Bioactive

138



Reference sabaall

compounds and promising applications in food products Food
Research International, 111, 438-450 .

Saucedo-Pompa., S. Saucedo-Pompa, J.A. Torres-Castillo, C. Castro-
Lépez, R. Rojas, E.J. Sanchez-Alejo, M. Ngangyo-Heya,
G.C.G. Martinez-Avila .(2018). Moringa plants: Bioactive
compounds and promising applications in food products Food
Research International, 111, 438-450.

Scanlon, V.C. and Sanders, T., .(2018). Essentials of anatomy and

physiology. FA Davis.

Shahzadi, A.; Sonmez, I.; Auahverdiyev, O.; Onal, B.; kandaz, C.;
Ozyazgan, S. Akkan, A. and Yazici, Z. (2014). Cardiac
troponin-1(eTn-1) a biomarker of cardiac injuries induced by
doxorubicin alone in combination with ciprofloxacin following
acute and chronic dose protocol in Sprague dawley rats.

International Journal of Pharmacology, 10(5): 258-266.

Schieber, M., and Chandel, N. S. (2014). ROS function in redox
signaling and oxidative stress. Current biology, 24(10): 453-462.

Scott, R.P. and Quaggin, S.E.(2015). Review series: the cell biology of
renal filtration. J. Cell Biol.,209(2):199-210.

Shahzadi, A.; Sonmez, I.; Auahverdiyev, O.; Onal, B.; kandaz, C.;
Ozyazgan, S. Akkan, A. and Yazici, Z. (2014). Cardiac
troponin-1 (eTn-1) a biomarker of cardiac injuries induced by
doxorubicin alone in combination with ciprofloxacin following
acute and chronic dose protocol in Sprague dawley rats.

International Journal of Pharmacology, 10(5): 258-266.

139



Reference sabaall

Shailaja G. Mahajan; Ravindra G. Mali and Anita A. Mehta. (2008).
“Protective Effect of Ethanolic Extract of Seeds of Moringa
Oleifera Lam Against Inflammation Associated with Development
of Arthritis in Rats, Journal of Immunotoxicology, 4(1): 39-47.

Shakya, A. K. (2016). Medicinal plants: Future source of new drugs.
International Journal of Herbal Medicine, 4(4): 59-64.

Sharifudin, S. Fakurazi, M. Hidayat, M. Hairuszah, M. Moklas, P.
Arulselvan.(2013).Therapeutic potential of Moringa oleifera
extracts against acetaminophen-induced hepatotoxicity in rats.
Pharmacutical Biology, 51, 279-88 .

Sharma, P.C., Goyal, R., Sharma, A., Sharma, D., Saini, N., Rajak,
H., Sharma, S. and Thakur, V.K. (2020). Insights on
fluoroquinolones in cancer therapy: chemistry and recent

developments. Materials Today Chemistry, 17, 100296 .

Shelvan, A. Spence, A. L. Parsiola, A. L. Anandi, P. Siddaiah, H.
Latimer, D. and Kaye, A. D. (2021). Commonly Prescribed
Medications that Affect Clotting: A Comprehensive Overview.
Essentials of Blood Product Management in Anesthesia Practice,
167-190.

Shiba, K.; Sakai, O. and Shimada, J.( 1992). Effects of antacids,
ferrous sulfate and ranitidine on absorption of DR-3355 in
humans. Antimicrob Agents Chemother; 36(10): 2270- 2274.

Shih AW, Lam AS, Warkentin TE (2018). Levofloxacin-Induced Acute
Immune-Mediated Thrombocytopenia of Rapid-Onset. J. Pharm.
Pract. 31(2):234-237.

140



Reference sabaall

Shih, C. F., Zhang, T., Li, J., and Bai, C. (2018). Powering the future
with liquid sunshine. Joule, 2(10), 1925-1949.

Sibulesky L, .(2013). Normal liver anatomy. Clinical Liver
Disease;2(S1):S1S3.

Sies, H. (2020). Oxidative Stress: Concept and Some Practical Aspects.
Antioxidants, 9(9), 852.

Siew, Y. Y., Yew, H. C,, Neo, S. Y., Seow, S. V., Lew, S. M., Lim, S.
W., and Koh, H. L. (2019). Evaluation of anti-proliferative
activity of medicinal plants used in Asian Traditional Medicine to

treat cancer. Journal of ethnopharmacology, 235, 75-87

Singh, S., Nag, S. K., Kundu, S. S. , Maity, S. B., (2010). Relative
intake, eating pattern, nutrient digestibility, nitrogen metabolism,
fermentation pattern and growth performance of lambs fed
organically and inorganically produced cowpea hay-barley grain
diets. Trop. Grassl., 44: 55-61.

Singh, S.; Dimri, U.; Kataria, M. and Kumari, P. (2011). Ameliorative
activity of withania somnifera root extract on paraquate-induced
oxidative stress in mice. Journal of Pharmacology and
Toxicology, 6(4): 433-4309.

Sitovs, A., Sartini, 1. Giorgi, M. (2021).Levofloxacin in veterinary
medicine: a literature review. Research in Veterinary Science,
137,111-126.

Sodamade, A.; Owonikoko, A.D. and Owoyemi, D.S. (2017). Nutrient
contents and mineral composition of Moringa oleifera Seed.
International Journal of Chemical Studies, 5(2): 205-207.

141



Reference sabaall

Souliotis, V. L., Vlachogiannis, N. l., Pappa, M., Argyriou, A,
Ntouros, P. A., and Sfikakis, P. P. (2019). DNA damage
response and oxidative stress in systemic
autoimmunity. International Journal of Molecular
Sciences, 21(1), 55.

Spooner R, and Yilmaz O. (2011). The role of reactive-oxygen-species
in microbial persistence and inflammation. International journal

of molecular sciences ,12(1):334-52.

Stevens, L.; Coresh, J.; Green, T. and Levey, A. (2006). Assessing
kidney function-measured and estimated glomerular filtration rate.
New England Journal of Medicine, 354(1): 2473-2483.

Stockham, S. and Scott, M. (2002): Proteins. In: Stockham SL, Scott
MA (eds). Fundamentals of veterinary clinical pathology. lowa
State Press, lowa, USA, 251-276.

structure phototoxicity relationship and photostaibility of
Suresh S, Rajvanshi PK and Noguchi CT. (2020). The Many Facets of
Erythropoietin Physiologic and Metabolic Response. Front
Physiol, 10: 1-20.

Suvarna, S.K., Lyaton , C. and Bancroft , J. D. (2013) . Bancroft ,s
Theory and practice of histological technique . Seven ed. Elsevier
Limited, China. Xiv- 604.

Suzana, D.; Suyatna, F. D.; Andrajati, R.; Santi, P. S. and Mun'im,
A. (2017). Effect of Moringa oleifera leaves extract against
hematology and blood biochemical value of patients with iron

deficiency anemia. Journal of Young Pharmacists, 9(1): S79.

142



Reference sabaall

Suzuki N.(2015). Erythropoietin Gene Expression: Developmental-Stage
Specificity ,. 2015;233-40.

Teskey G, Abrahem R, Gyurjian K and Cao R. (2018). Glutathione as
a Marker for Human Disease. Advances in Clinical Chemistry, 87:
141-1509.

Tietz, N. W. (1986). Textbook of clinical chemistry, Saunders, WB Co.
London Philadelphia, 796.

Tohamy .(2017). Protective Effect of Some Antioxidants (Vitamin E and
Selenium) on Adverse Effects of Levofloxacin.

Torondel, B.; Opare, D.; Brandberg, B.; Cobb, E. and Cairncross, S.
(2014). Efficacy of Moringa oleifera leaf powder as a hand-
washing product: a crossover controlled study among healthy

volunteers. Complementary and Alternative Medicine, 14(57):1-7.

Ugwu Okechukwu, P. C; Nwodo Okwesili, F. C; Joshua Parker E;
Odo Christian E; Ossai Emmanuel C and Bawa Aburbakar
(2013). Ameliorative Effects of Ethanol Leaf Extract of Moringa
Oleifera on the Liver and Kidney Markers of Malaria Infected
Mice. Int. J. LifeSc. Bt and Pharm.

USDA. United States Department of Agriculture (2016). Natural
Resources Conservation Service. Plants Database. Taxonomic

Serial.

Vergara-Jimenez, M., Almatrafi, M. M., and Fernandez, M. L.
(2017). Bioactive components in Moringa oleifera leaves protect

against chronic disease. Antioxidants, 6(4): 91.

143



Reference sabaall

Vigila, and X. Baskaran.(2011). Nephroprotective activity of aqueous
extract of Solanum nigrum in Amphotericin B induced Wister

rats. International Journal of Applied Biology, 1, 14-21.

Virk, A. K., Kumari, C., Tripathi, A., Kakade, A., Lee, X, and
Koulchrista, S. (2019). Analysis of the development and efficacy
of a Moringa oleifera-based drinking water purification Kit.

Journal of Water Treatment Engineering, 27, 37-46.

Wallace, M. A. (1998). Anatomy and physiology of the kidney. AORN
journal, 68(5), 799-820.

Wang, H. , Chen, X., Su, Y., Paueksakon, P., Hu, W., Zhang, M.Z.,
Harris, R.C., Blackwell, T.S., Zent, R., Pozzi, A. (2015).
47phox contributes to albuminuria and kidney fibrosis in mice.
Kidney Int. , 87, 948-962.

Wang, S. S., Ratliff, P. D. and Judd, W. R. (2018). ‘Retrospective
review of ceftriaxone versus levofloxacin for treatment of E. coli
urinary tract infections’, International Journal of Clinical
Pharmacy, 40(1), pp. 143-149 .

Wang, X. and Garrett, M.R.(2017). Nephron number, hypertension, and
CKD: physiological and genetic insight from humans and animal models.
Physiol. Genomics.,49(3):180-192.

Wang. L, Tao. T, Su .W, H. Yu, Y. Yu, and J. Qin, (2017) . “A disease
model of diabetic nephropathy in a glomerulus-on-a-chip microdevice,”
Lab Chip., 17 (10): 1749-1760.

Waugh, A. and Grant, A., (2010). Ross and Wilson’s Anatomy and
Physiology in Health and Illness, Edinburgh: Churchill

Livingstone.

144



Reference sabaall

Wei C, Yu Z, Wang G, Zhou Y and Tian L. (2021). Low Pre-treatment
Albumin-to-Globulin Ratio Predicts Poor Prognosis in Gastric
Cancer: Insight from a Meta-Analysis. Frontiers in Oncology,10:
1-10.

Weinrich, M., Scheingraber, S., Stremovskaia, T., Schilling, M.K.,
Kees, F. and Pistorius, G.A. (2006). Liver tissue concentrations
of levofloxacin after single intravenous administration of 500mg
for antibiotic prophylaxis in liver surgery. International Journal
of Antimicrobial Agents, 28(3): 221-225.

Xie H, Zeng D, Chen X, Huo D, Liu L, Zhang D.(2017). Prediction on
the risk population of idiosyncratic adverse reactions based on
molecular docking with mutant protein. Oncotarget.,8:95568-
95576.

Yang, R.-Y., Lin, S. and Kuo, G. (2008). Content and distribution of
flavonoids among 91 edible plant species. Asia Pacific journal of
clinical nutrition, 17(1):275-279 .

Yengej. F. A. Y., Jansen. J., Rookmaaker. M. B., Verhaar. M. C., and
Clevers. H, (2020). “Kidney Organoids and Tubuloids,” 1-20,
doi: 10.3390/cells 9061326.

Yilmas, Y, and Toledo R. T. (2004). Major flavonoids in grape seeds

and skins: antioxidant capacity of catechin, epicatechin, and gallic
acid. J. Agri food Chem. 52(2):255-260.

Young, D. S., and Friedman, R. B. (2001). Effects of disease on clinical
laboratory tests (Vol. 1). Amer Assn for Clinical Chemistry.

Zaman, S. B.; Hussain , M.A.; Nye, R.; Mehta, v.; Mamun, K.T.and
Hossain ,N. (2017). A Review on Antibiotic Resistance: Alarm

Bells are Ringing. Cureus., 9(6):1-9.

145



Reference sabaall

Zauro, S.A.; Abdullahi, M.T.; Aliyu, A.; Muhammad, A.; Abubakar,
I. and Sani, Y.M. (2016). Production and Analysis of Soap using
Locally Available Raw-Materials. Elixir Applied Chemistry, 96
(41):479-41483.

Zeisberg, M., and Kalluri, R. (2015). Physiology of the renal
interstitium. Clinical Journal of the American Society of
Nephrology, 10(10), 1831-1840.

Zhang Y., Zhu LQ., Wang N., Zhao XQ., Yang WJ., Ji SM., Sun LY.
(2014). Population pharmacokinetics of levofloxacin 500 mg/day
dosage in infected patients. Pharmazie 69:553-556.

Zhao, Y., Xia, D., Ma, P., Gao, X., Kang, W., and Wei, J. (2020).
Advances in the detection of virulence genes of Staphylococcus
aureus originate from food. Food Science and Human Wellness,
9(1):40-44.

Zhigila, D. A. (2014). Taximetric study on varieties of Moringa oleifera
Lam. and Adansonia digitata L. M. Sc thesis. University of llorin.

Nigeria.

Zollner-Schwetz, 1. and Krause, R. (2015). ‘Therapy of acute
gastroenteritis: Role of antibiotics’, Clinical Microbiology and
Infection. Elsevier, 744-749.

146






Abstract DAL

Abstract

The present study aimed to know the effect of cold aqueous extract of
Moringa oleifera (M.o) seed with two different concentrations against the
liver and kidney damage caused by levofloxacin in male albino rats by
studying some histological changes and physiological and biochemical

parameters.

The study was carried out in the animal house of the College of
Pharmacy / University of Karbala and the laboratories of the College of
Education for Pure Sciences - Department of Life Sciences / University
of Karbala for the period from the beginning of September 2021 to the
end of February 2022, and 36 adult white male rats were used. Rats were
randomly distributed into six groups with (6) Animals for each group,
their weights ranged from (200-240) g and ages between (12-14) weeks,
and they were dosed orally for 30 days as follows: (G1) The first group
dosed 1 ml of distilled water, and the negative control group .The second
group was dosed with levofloxacin at a concentration of 10 mg/kg of
body weight after dissolving it with distilled water, and a positive control
group, (G3, G4), the third and fourth groups were dosed with aqueous
extract of Moringa oleifera seeds at a concentration of (350 and 650)
mg/kg of body weight, respectively.The fifth and sixth groups(G5, G6)
were dosed with aqueous extract of Moringa oleifera seeds at a
concentration of (350, 650) mg/kg of body weight, respectively, two
hours before levofloxacin and at a concentration of 10 mg/kg of body
weight. Animals were sacrificed after the end of the experiment period 30

days .

Blood samples were collected in the six groups after one month of
dosing, and tissue sections of the liver and kidney were taken For the
purpose of studying histological changes on it, which includes measuring



Abstract DAL

both the diameters of hepatocytes, the sinusoids, the diameters of the
central vein, and measuring the diameters of the glomerulus and the
proximal and distal convoluted tubules. The following parameters were
measured: the levels of liver enzymes Alkalinephosphatases (ALP),
Aspartate transaminase (AST) and Alanine transaminase (ALT), and
estimation of the concentration of total protein (T.P), aloumin (Alb.), and
globulin. And kidney functions were urea, creatinine, and Erythropoietin
(EPO), malondialdehyde (MDA) and glutathione (GSH), and we obtained

the following results:

Oral administration of levofloxacin daily to male rats for 30 days led
to a significant increase (P<0.05) in the mean level of liver enzymes
(AST,ALT, ALP), urea, creatinine and MDA, and a significant decrease
(P<0.05) in the mean level of total protein, albumin, globulin , EPO and

GSH compard with the negative control group.

As well as the occurrence of histological changes in the liver
represented by the expansion of the hepatic sinusoids, congestion and
expansion of the central vein, severe irregularity of the hepatic cords,
necrosis of hepatocytes, congestion and large expansion of the portal vein
with severe infiltration of inflammatory cells with significant increase
(P<0.05) in rate of the diameters of Hepatocytes, sinusoids, and central
vein compared to the negative control group. As for the histological
changes of the kidneys represented by severe atrophy in the glomerulus,
an increase in Bowman’s space, and a breakdown in the urinary tubules,
with the presence of hemorrhage between the renal tubules, necrosis in
the lining of the renal tubules, infiltration of inflammatory cells,
congestion and shedding of its lining epithelium, with a significant

decrease (P<0.05) in the rate of The diameters of both the glomerulus of
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the proximal (proximal) convoluted tubule and the distal convoluted

tubule (distal) compared to the negative control group (G1).

Oral administration to rats with cold aqueous extract of Moringa
oleifera seeds in the third and fourth groups (G4, G3) daily for 30 days
led to physiological changes in the functional parameters represented by a
significant increase (P < 0.05) in the level of total protein, globulin and
glutathione for groups (G3, G4) compared with the negative and positive
control group.and there was a significant decrease (P <0.05) in the level
of malondialdehyde and in the level of enzymes (ALP< AST, ALT), and
the level of urea, creatinine and MAD in groups (G3, G4) compared with
(G2), and there were significant differences in the mean diameters of the
liver and kidneys for both groups (G3,G4) compared with the negative

control group.

Oral dosing of rats with cold agueous extract of Moringa oleifera
seeds in the fifth and sixth groups (G6, G5) showed a significant decrease
(P <0.05) in the level of liver enzymes (ALT, AST, ALP), urea,
creatinine and MDA and a significant increase in (P < 0.05) The level of
total protein, globulin, albumin, GSH and EPO compared to the positive

control group (G2).
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As for the histological changes of the liver tissue in the fifth group
(G5) it was represented by the presence of sinusoids, expansion and
congestion of the central vein with the regularity of part of the cords and
hepatocytes, and slight degeneration in some cells. The hepatocytes and
their nuclei with a slight expansion of the sinusoids, where the tissue
appears closer to the negative control group (G1), while the average
diameters, a significant decrease (P<0.05) was observed in the two groups
for the average diameters of each of the hepatocytes, central vein and
sinusoids compared with the positive control group (G2). With regard to
the tissue of the kidney, the histological changes in the fifth group (G5)
were a shrinkage of the glomerulus and an increase in Bowman’s space
with the normal structure of some tubules. As for the sixth group (G6),
there is no obvious damage in which the glomerulus is observed and the
tissue is closer to normal and the presence of Bowman’s capsule and
Bowman’s space with the normal structure of the tubules Distal and
proximal urinary tract with slight degeneration of some cells compared
with the positive (G2) and negative (G1) control group, and there was a
significant increase (P < 0.05) in the mean diameter of each glomerulus
The proximal convoluted tubule and the distal convoluted tubule

compared with the positive control group (G2), respectively.

We conclude from the current study that the cold aqueous extract of
Moringa oleifera seeds has the ability to prevent or reduce the toxicity or
harmful effects resulting from the administration of levofloxacin to male
albino rats, Inhibition of free radical activity , neutralizing oxidative stress
on liver and kidney tissues, and some functional parameters through its
biological properties and chemical components. Especially effective as an

antioxidant.
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