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O a3l NADase 4dlad i X, .okl @ e il ) o
Lgaw A5 ) i ) g2 e Glutathione Peroxidase (GPX) S s
Dl am anal) Glelds (A Canca Gl (e &3y 35 Hydroperoxide S s s sulgl
Al A Leidlad o 1 pa S gilal) ddada s sann Al (sanSHl agall 33L 5y aual) 3 5l
PR

Sl AgaY) Ao g pual) il g 30 il -3-5-2
Gl G 3auSY) Clalias s S sall G o 3)si s s sl algaYl aad,
Al 8 Ll 3 LAY 83508 )l Gigan ) 53 Lae 52uSY) Cililizas e CilanS sl
Gigan M gasi G soall sl 2Ll 530SV Clabias 4lad (o)) 55 Al 2a 5 dpralall
Sl Alga¥) Egan ) a1 b o3l s 8 IS Jeasy Ladie 5 g 5la) o 3) gl Al
suall sl 2l 3oy N sam e (Singh et al., 2019)(Salehi et al., 2018)
Ol 5 a5 Sl g Ay g sill Galaa¥) oS e bonll Ll Tas Allad iy
o STl anls W oa ol sl ) 303 Ll e sl sdall Ciy et (Sas ¢ sl
delim s (3,4 8 Al Gl ) il e 8 asase 33kl i s I
s el @y e i Lee Base 5 Adlide COlelily (5 A) Lda ) 3 g Tan G e 3 e
(Parcheta et al., 2021) (Di Meo & Venditti, 2020) lede & sinall dawiS s

20l Alad 5 3l (5 jA) ClEiGa g a3 geall g Jg g Yl (s e IS Sliag

O ¢ ol QIS a8 oS Slgal) jiad o) e 223 3 ¢ Aol CulanS pe L liie) (S LS

L ) Al ¢ S oY) )93 e Reactive species dlxd aulae (5685 515k

(Beloborodova et al.,2012) ~all & Antioxidante 32.S30 ssliadll dalaiy)
(Yetuk et al.,2014)

gy Balal el @Bl o) (Alsudani & Alhamadawi, 2020)8) WS
2as Gl Ay (ROS) Aladl) Geaa Y1 )il 20y Taasi ) Thtme oS5 o 00 sual
Cada i G el a8 Al A O aall 25 5 sebis 3N Cilalias ey 33) 381 53
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20 il 8 s )l 13 gy 8y S ey 8 U Ay g3 gl g
2 ey 3 Al 5 G (2% e

Al o agad gual) @l g 30 <l il -4-5-2

soal)l el dgall Lo alall Claall Cad aly aval) cliac) ST e 28 2y

O (g0 2SN (G oK Cua () el Bl 8 aa1S (2-1) (e ) a3 Sidad) o gall (g olal)
Gn omd JS OS¢ ) palll e DT el padll (S 3 aaall B Gnlade e
O 3y seanall dihiall g 3] 5 ) geay Akl Al Jobules Clhapaill e paal s g
g8 e all aal B3lee S5 siNUSES sl o3 gl e Baec V) Iy
kupffer S WA e 2l (g ging LS (oSl Ul ) il 5 oSl Gyl (e 8 jia
el Gb e asl ) dal Al ARl ol Al e des A cells
il a8 ¢ leadi et e Llls aSll LA UG WS ¢ (Young et al. ,2013)
anaa A ) e el deaa plasiud g il paad e a0 5508 2yl il )

( Bouras-Vallianatos , 2014)

Lo 5semr Lisad) &35 ¢ asandl A1) o KU L asis ) gl aal ey
g gyl s <l s o S Jygads ¢ Sl Colanind ¢ Al e Al (el 33l
Jie lialidll o paall o 3as ¢ Liaall Galea¥) 30l ¢ G SOOI oA g )
Clisig ey el syl zls sl 38 oo Shad ¢ B12 5 A (alid
Gay Lgby Ala oo QIS sy cled AOGL Laf o€ Shes LW
(LDL,HDL,GGT) o JS 1S5 i ) &LaYl (ASTALT,ALP) & Sla ¥l
(Paulusma et al., 2022)

aspsall Gl salay el asad HEE A el Glulall e el oyl i
&) s gl Iy (ASL LALT LALP \LDL) oe JS S5 gli)) Laagl a8
(Abd El-Sameaa et al., 2018)

a5 geall il g3 alay cae ja S )l e cy el das Ay il @ ekl LS
Jie 28l (A dass Gl s Gl 3815 038 () el (555 00 @21/ axle (300) S
waS/aile (600) Gea o 385 A LA L8 Jaieal) ) el s (55l el el
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dabidl 8 aS) LA 8 admiy cagh Dl Gl Gigaa B agpageall Gl
( Khodaei et al,2019) s S el &) ol dasaall

iy daliae Alebes <l il g Al 3 all ) SAl (g gadll ay yadll of daa gl oladV) iy

ASH ot 3l pad Jaa gl 3 T e e L1 coaly 288 AU saall Ll ¢ el 4336 15V sadll
LAY A Gla 8 asay ) Ayl oSl sl aadaiill adasa (glad ga a0 S g
@ Ay ikl dsay b pe @lldy sl LA (8 A Gl dsay ge Al

(Alsamarrai et al., 2020) <_xa 5 K & Gl jiial Gigaa SIS 5 2 530 gl

Allad 3205 A @l asmsall g sdle pan)l O moad o) Bl WS
Qasll LAl & anadll asll ] AlaYU adl gell (s 8 45 plass s L o S gl
. (Sinha & D'souza ,2010) JS&l dmpal Cilalaial (p oS35 ey oLial) LS|

Al o o g gual) @l g3l Bl -5-5-2

e RIS IS allii g lall (e AR 6 ) e ay SN (e 5 (e b i a5 58
san gl gl il e dygla oS cortex b8l e xi dua il Akl La i
e Al (g slall il s glomeruli AwSl e 5 -85 JS (o s-Shy  A ST A gl )
2l (g oildl onill g Job of Henley i 35,5 proximalconvoluted tubule
i Al il dakll s collecting duct =l 5Ll 5 distal convoluted tubule
< renal pyramids dz IS il @) et )5 e g siad Al medulla
Y Jsdl @8y 53l renal pelvis 4l (i s () Sl lgiany g aaili jiria (s 535S (e (S5
(Clapp ,2009) <&l

A all G s Ay () 5S8 ) Agia  jl) clzadll A1 Y Gl S el ALK an
b 8 aga 130 Ll (g el gl Gianla s Lt sa¥) 5 L)y sall Lgania (e s pnia¥) cllladll
A gall gl (e Aailall COzadl) 40) 5] 8 Al LaS L) il 5l (55 90 3 Jazoall
e patly Aglall o) sl 381 5 e Laliall (3o sk e ol 1 5 (il JSU JHe A 5 )
il ) Al e ()5 ¢ il Sl 5 ¢ a sl g ¢ li gl 5 ¢ a srnli gl g ¢ a g3 sl
pal—aia¥) salel s Filtration g3 il (a5 Aty Slolee S35 3k e 2
.(Raidal & Echols, 2007) Secretion J)_#Y¥!s Reabsorption
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A8l Clpal) Jae (8 )l al Sigas Gapka e QIS s o a g peall il 53 i
ASl) (8 A pe Ao Ol poad Gisan g A gl dall paliaia¥) e 3508 e (585 )
Ol S A da jall daall & sl (e el Jas 1 WS (Mahmoud et al., 2019)
3 Lae Led ddasall 4y jledall LAl 5 44 gad) lpil) JDlacily Aliaia o 503 saaall il 5 iy Alalall
WS (Zeghib & Boutlelis, 2021) Aulei¥) LAY (e 230 @ pudg )5 i oo )
Ohiial g gl () 53l a 03 sl Sl 5 i Balay O3yl a o) (Al Eaaldl Al ja &Ll
4 silall iyl 5 Ay 8l Ao gilall i) Cag sl (8 a8 Cigaa g AaSIT A ganll il e )
S 05 A ISl Sl 5 Al J o il gaa ) A8l WL J3a) A saall
AN Aaaaly 3 ) ghadll ARIUl) ) jaia) e dadiyal

2 3ue ) il (i o g saall Gl 3 ) (Oladele et al., 2020) 4ol s i d
sl 8 ) senmy bl Ayl 4y jleall LAY 5 4 sall i) Gimny adasty culiad 440K
@aclall cLiall 3 akiie e S jedal AN v o LaS Al UDIAN) (oany 5Dl
Al il S5 b sall S 55 (b (5 sine g )] o ganny Jiad (g 1S (i J s a2l
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Materials and Methods
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Materials and Methods Jaadl (& kg 3 gall-3

rdleatical) <l ga¥) 9 3 Y 1-3

el cacn Al A jally Aleninall 4 piaial) ol ga¥) 5 53¢ (1-3) Jgaa

Laiall 3laY) 1 Sleadl au
England Centerifuge S oall )kl Slea
Japan Light microscope D e
China Electric balance sensitive sl S5 58N () e
England Water bath e plea
England Rotary microtom sl 2] )
Italy Electric Grinder Al yeS daadae
Italy Hot plate al dadea
Germany Electric oven S oA
England Water Distillator bl Slea
Germany Apendrof tube a5 an) il
Germany Gel tube G Ja )
Germany Slides dala ) &I
Germany Cove slides Aala S ) pall 4k
Germany Plastic test tube Sl lial il
China Dissectin set Zo 8 s
S.AR Medical jict b ilE
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Kits and Chemicals materials 4l 3 gall 5 cla gadll 23 -2-3

Ladal) comen Allad) Al gﬁ Alantiial) dsiliasll 3f gall g Cilia gadl) axe (2-3) Js>

Laiall 5 8 jeadll 4,40 3 gall 2221
Giesse/ltaly ALT (i sac
Giesse/ltaly AST (sl sac

Biomerieux/France ALP slé sac

Biomerieux/France

Urea Ll (uld e

Spinreact/Spain Creatinine oxsb SN (uld 3ac
Germany/Human . 5
y psaulisdll 5 o 503 saaall (uld Bae
Germany/Human

Biomerieuxsa-France

TG 45200 ¢y spall (ulid sac

BioSystem—-Spain

Js A s8I (uld 32

BioSystem-Spain

HDL 4l alle dui g yll o gaall (ulid 3ac

Giesse/ltaly GSH-CATs2SY! Calabicas il 320
India (C6H500NA) 4523 soall il 5 5%
GCC-England (Xylene ) ¢l 5
BDH-England ( Eosin stain powder) ¢ oY) dxua (§ s
GCC-England %37 (Formalin) o,

Fluka-German

(Glacial acetic acid ) 8l cliall (ada

BDH-England

emotoxylin stain ) e 5 gael) aua (3 gaasa
(powder

Fluka-German

Ethanol Glhas J S

Merc-German

(Parafin wax ) o8 ) aed
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Methods Jeadl &l sk -3-3
Experimental Animals 42l <liga -1-3-3

-1000) ¢ro L) 3sh cong) 55 Al 5 il V) 5583 e (48) Al ) o2 8 Caaadin
Al il (i saadl ) (3 L 55 a5 ¢ Ly i 68 (11-5) om L jlee sy o) 2 (1500
OAS (e JsY) A1 (2021) A JY) Cpo e J5Y) (e 32l 30,8 daala [/ Alapall
¢ Apame hely sllare ald 480000 paldl 8 Gl gl Cieay ¢ (2021) A J5Y)
iy A )W) Janii g ol @) AUy Aliall Caai g Aae Ul Bl 5 5Lai Lt ) cudi b
Giad LaS ¢ o) oY) A8 je g o) 5 )Y AL AdUaty 5 jatusal) Alial) GBS § ) jedaally Leaniat
el 33452 (25) Bl a0 I (e AaiBle 4 piide syl () A il GU s e
Clarke et ) 3855 aadll s Ad libitum el Addall 5 clally Sl gaaldl Cung ) ¢ Ay 53l
Cospdall ae Sl (e guad Bad il guall OS5 ¢ Gandl 330 Ada b a3 sear ((al,1977
c o2l aY) (e W la e KUl 4 il o) sl U

Ll ol 3ae oL sUanall 3 38 yall Adlall i 580 (3-3) Jsoa

ml 170m-
=l ol =
I 255 s m-

D Jarieal) Clidl) pan -2-3-3

¢ DS Al Gl (B aasmsal) B llell COlae e Baeall S Gl 18 S
Rl i) o eVl Lk d5 L Sl e ) L S
. (Mohd ,2010)
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darall Gl (iial-3-3-3
. b WS (El-Husseini et al., 2008) c saall <l Caviad

Kingdom:Plantae
Phylum: Angiosperms
Classe : Dicotyledones
Order: Tubiflorales
Famille : Labiatae
Genus :Teucrium

Species:T . Polium
D daal) clull Al paldial) juaat 4-3-3

(20) zims Aiahe Jleainls gahy cada o8 (gl slall sanall il G5l Ju
saal &5 A Sl LAY Jlaainly Slaial) elall e o (400) g ilall (3 snusall (1 a2
bl LA (e Gliiha ae Jlesinly laplald) ol ) Liaey 48 2l 5 ) o Ay del (24)
cis a3 ¢ 38 (10) 388 /352 (3000) de s LS ye 3 3T @lld ey 3l gall (ga (il
¢ 3 dslaa e Jpasll Whatman No. 0.1 ¢ 5 zd 5 G sl Jleainly aldiu)
Jleaial) cpal A3l 8 Lads 255 (40) A FlseSl Goal Jleainly paliiad) Caia
. (Hernandezi et al ;1994)

D dgacd) Balall 3 5i5all A o) 45 25-5-3-3
S (Slie JS Cuad 23 e s (Oryctolagus cuniculus) <55¥) 583 e 18 3A) &3
o pall &l g 3 3alay (JgY) e ganall Cie g &3 ey (Ao sene JSI U s 6) aelae BB
Gl 55 Balay Al e ganall Cae ja Ly a sy 30 B2l sl 05 e alS/arle 200 S0
Cio ya 238 A de senall Ll o gy 30 Baaly amadl ()5 (e a2lS [ adle 250 5855 a5 seall
alaall 481 je 3 25 2 53 30 Baaly ) ()5 0 IS/ aale 300 58 S s seall il 5 3 Balay
G Amse Ll ol s pre a3/ aale 200 V) S ekl i A il sae Jisha

Al de ganall el Laiy xnb @ gl Cld g dprgade il sal) CulS S8 Ao ganall Ul s
Lain ¢ Lgd adiall o2l @lgind 48 1) AiLeaVU 4y el clil paldl ol sl o Ao il il
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SV ALYL Ll o3l s e il sl ¢ Lkl 2218/ aale 300 S il <l 2 e ganal
8ae el Lgia aud DDl 5 A8 jall Alda Ul gall &jeds WS Tan Aaial s 5 geay ol 35Y) Al
300 e a0l Bt e Ao ja & aalS/ axle 200 Aoy el &5 Gl DA (e gl

OV sl B ige de jaS a2lS [ aale 250 de yn LA o3 Lain Ahas de a4 a2lS ] aale

/— - o~ wye '
E 4 il clil 5218 : [
@l 5 3in Ce ja dAUD de sanl) g i Geja Al Ao gaadll Cea Y Ae gead)

axlS / #‘”300 Sk e.J:'J)*-‘J\ ailSaale 250 S g seall 200 S,% o geall Sl g i
p32 30 33aly punll 055 0 25230 820y sl (55 (30 paall ()5 e aal [ aale

: A2l areal -6-3-3
Las elall 5 Ailall Ll a8 ¢ dlalan 30 0 (GL) Adbd) 3 ksl e gana 1 5¥) A ganal) -1
.Sl g (6) sl Jed g

psnpall Gl e ja (G2) dasddl Skl de sean 1 AU e geadll -2
lils (6) Jeadiis puall (55 (e a8/ pale (250) 35S

il el Galiiudly ce a ( G3 ) sl S i paliiual de gane 1 A de ganall -3
L Sl s (B) o ey ) (55 (e pxS/aile (150) 58 i Jadd saeall

il Gl Galiiudl Cieja (G4) L6 S5 Galiiud) de sene 1 dad )l de send) -4
Ul g (B) Jelts auall (55 (w0 xS/ azls (200) S 55 Ladd 32eall

il Gl Galiiudl G ja (G5) li 3 55 aliiuall de gene fuddll de sand) -5
Ul g (B) el auall ()5 (0 a2/ azls (250) S 55 Lol 3aeall

il Al paliiedy ce ja ((GB) Jsl S5 A de sanall @ dudlid) de sendll -6
(250) S a s geall Gl G ja &5 sl (555 (0 paS/ pile (150) S 5% saeall
il sas (B) Jedi s amall (555 (0 p2S/ pake

Gl ) paliiedl G a (G7) S 358 Al e geadl) ;) e geadll -7

(250) S5k psoseall S5 o o3 el (335 (30 piS/ il (200) S s samnl
g (6) Jaliis puanl) ()35 (o oS/ pile
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A gan gauSt g Al ) Al Al culadat | A gas ganStl g dal A all
» 4% <) ghadl)

: clial) juand -1-4-3

O el i a5 ¢ il ) ) goall Gl a3 e g (30) A8l a il B o lglii) ang
a2y Ju 5 Aau dalne Apla Aiae Jlaiuly Heart Puncture i) diada 3 55l Al
Al il daa ) ez oo (Chloroform) e s sISH saley il gaall jpa 43
Aoy 5 3S pall 2y dall Jlga Jleaiuly (sSErum) J—adll 4—ia J—ad s (Gel-tube)
3 i 4880 Aale Jlaaiuly (SErum) deaall s &3 (0 5 480 (5) 32415 (5000 RPM)
2 Jeadl héa a5 ¢ (Ibendrove tube) s <agail & a g5 (Micropipette)
el dean (8 50N ulae s 4 san saSI ol LEAY) ¢ jal cpad AU
: 4 gan panl) Al pal) -2-4-3

ol WS g adll Jiae A& juleall (e de gane 308 55 Gl B s gl A al) Criaa

p k) clag ) ali -1-2-4-3
ALT 5 AST a3l AL ey 5391 dallad s ¢ Yl
Asparate transaminase (AST) & Alanine transaminase (ALT)
Cley 3 4ad @t (Bergmeyer and Bernt, 1974) Guallall 45l 48 k) Casil
Giesse 4S8 (e ieaall il sae Cuwaadiulg (ALT) 5 (AST) cpedd ALY
Aglayy!
- Alantiosall Cadl S
Buffer Solution akidl sf (sl J slaall -1
e (100) =S Phosphate Buffer i sl alaia (e Jsdaall 1aa () 5<i
s (100) J=Ss% L-aspartate <ui bl (7.4) oolaie Jus g o il sildsw
iy aladi A ala Jeladlls 3ldsw e (2) =S5 a-ketoglutarate s Y s
e (8-2) A adia vie | i
« DNPH ( 4) Dinitrophenyl hydrazine( 2) o\ uls s i J glas -2
(e Baal 5 dle (5 st Cadal af e ¢ il 5w e (2) DS Jslaall 13a aasil
A e (8-2) dayy abais vie il Jslaall & 55y phadall slall e il CoSISY)
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Standard Solution Ll J daall -3
i gdll alaie Jylan e e (4) 4 il g g Ll Jelae e dea (1) pasind
. (7.4) Sa>50u A8 Phosphate Buffer
Do LSy HLEaY) il (e de sane dae a1 Jasll Jallae
Blank Solution <SGl J slas -1
O sials Ska (100) 4xll il 5 Jlsiad 4 sul (& s Jslaall e e (0.5) s o
Al 7 e laiall L)
Test Solution Jia¥) Jsdas -2
s Sle (100) ) caraal s 4l il &gl A g5l Jlaall (e Ja (0.5) s o
B B g Z )l ae @l Jian (e
Control Solution 3_kwdl J sss -3
A ) Al (A gl Jaladdl (e Ja (0.5) g
=kl Jsladll -4
(100) 4zll Capal 5y Amd 5 Sluial 4y sl 8 (55l Jsdadd) e Je (0.5) g5 o
B b s ol e ol Jslaall e i g Sl
- Jaal) 44 )l
aady (60) el Ay ulas (37) 50a da Sl ples Jah A )Y i) aua g o
(e e (0.5) 4lia) aai Wany ¢ (ALT) @) (el ie 4383 (30) 5 (AST) mei) (el ie
o s Jalladd) e s Aan )Y i) (N DNPH ol oale Juis AU 5 ,Y 5« (4.2)
(e e (B) il 4883 (20) Ls e 3 3okandl olaa ) ol Jean (e e (0.1) apeal
saal 4 a1l 5 pa da a3 S g Aa )Y i) o seall 2S5 53 (5 5Y 54 (0.4)
Jsdays Lol Gl o3 3 bl slally (5 gdall sl Sl 3 ulea i ¢ (3453 (10)
a5l (516) (o5«
Allad lad 4090 A0l Craddind 5 o) apan dpaliaial 3ol 38 Coad s bl
L O 1Y)
X 133 (baill- b/ (Jia¥le 5 jhaall) = (LAl s 8as 5 ) Joaddl & AST
X 67 (bl SO/ (OLEaY)- 3 hauall) = (LAl g 3an 5 ) Jeaddl A ALT
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plll Jaa A (ALP) 3ol iliea gl ay 33 Adlad oS 1Ll
Determination of Alkaline Phosphatase (ALP) Activity in Blood
Serum
Basic Principle ssy) laull
(Kit) 308ls 3ae Jleainly by A 33) 48 yha Juaxiady (ALP) 33 Allad jpasi o5 1Ll
e v A4 5k a5 (Engvall and Perlmann, 1971) iyl ) Tl
srcldll e wgdll a3 ) Lgle Jwny il (Substrate) oY) ol aladi
.(Alkaline Phosphatase)
Reagents Used iaxivdl Jilladll
Substrate Buffer Solution dekiall salall J slaa .1
Al /s e (5) =S4 (Disodium Phenyl Phosphate) «S all (Ao (s gisg
dpada ddly A5 513 /s e (50) JS 5% (Carbonate-Bio Carbonate) J sss s
(PH = 10)
Standard Solution Ll Jslaall 2
A 50 e (20) 5eS o Jsidll S e e (550
Inhibitor Solution hidll Jslsall 3
e A /d s e (160) 2S5 (Potassium Ferricyanide) S sl (e s sisg
A /e 2 (75) 55,5 (Sodium Arsenate) <= !l
Color Solution skl Jslaall 4
A [d e G (60) S04 (Amino-Antipyrine -4) Sl e (s giay
Procedure Jeall 44 )l
Test Solution Jiay) Jslaa 1
Aa s Pla plea 3 aaasi o GabuY) salal (e bl (2) L) A sl 3 aa s
alaadl A ¥ salef ad g aall Juan (e yid s Sle (50) iy &3 (3382 (5) 5240 (37C)
Liall Jplaall e ibila (0.5) Leall il o5 A (15) saal Lewsdi 351 all 4y )
skl Jslaall e yiulle (0.5) Wasy Cinal 5 lus Caa 3a g
Control Solution 3 k) Jglss 2
o plan (o8 Canam g laany SRV Ay ol (3 Gl 8Ll e iile (2) s 3
hs e o 2y Bl Jslaall e yilile (0.5) il o3 ((3a (5) 324l (37C) A2
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Oa sils Sle (50) Led il o din 8 sams Can e o O skl Jslaall e siilile (0.5) il
2 Jane
Standard Solution ksl J sl |3
da ) Ale plan b g o Gl Bl (e ilile (2) SLEs) 4 gl o s
Vs el ol Jslaall (e il Sle (50) Lol sl & ¢ 3ilEs (5) 3241 (37C)
Jstaall e Hiille (0.5) Lel Cipacal 5 (Aa8s (15) el L 351 jall Ay Sl aleal
C sl Jladll (e yislile (0.5) Waars Ciual s lam G 3o g Jadiall
Blank Solution <l Jslaall 4
Aot e plan (B iy o sl Ayl 8 Gla) Bl e e (2) ey
Sy o5 s a5 Tl Jsladl (e il (0.5) sl Laasy (33 (5) 324 (37C)
- bl el e sl s Sl (50) Casal T Lea e 2me5 G slall Jlaall (4 sidide (0.5)

e dpaliaial) 3ol 48 A laasy (338 (10) sl allie (Sa 8 il ases Cimia g &
oSl Jslae e yise i (510) 008 (o> 50 Jsha

Calculation <l

DY OsEl s Al A saclall ilin gl s ) Allad ol

3okl Jslae dpabiaial — LAY J glae dpabiatal 305
=l Jsladll 58 5 X

(U/L )32 53
duaall (A L) (5 sha (i -2-2-4-3
.(Patton & Crouch,1977) 44 yha oy Jeadll 3 L) sl (5 gluse (uld &3

: o) fasdll

Ay Aaladdl 335 (Urease ) Seosdl mi) 3o o b ll Al Jlaill e adiay

Urease

Urea + H,0 > 2NH ; + CO,
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Materials and Methods.........c.............

J—Q’J‘ éﬁ\)-bj J\jA Sl d,g:ﬂ\

(Hypochlorite) i s sulell 5 (Salicylate) cASalud) s a s ¥ ¢y sl Jeliy

Jsidsr ) S S A5 2-2 e O

Reagent type
Reagent (1) a
Reagent (1) b

Reagent (2)

CAL.

Reagent
Standard
Serum

(g

A;ﬂ.\\ ‘\\ N O; (J‘

Material

Urease

Phosphate buffer
Sodium salicylate
Sodium nitroprusside
EDTA

Sodium Hypochlorite
Sodium Hydroxide
Standard

.(2.2 dicarboxylindophenol)

Concentration
5000u/L

120 mmol/L, pH 7
63.4 mmol/L

500 mmol/L

1.5 mmol/L

18 mmol/L

750 mmol/L

rJad) 43y 5k

Working Reagent :deall Jslas

(R1Db) &= (R1a) g sa o ppans o5

Blank
1/
1

Working Reagent (1) 1ml

Standard
10 pL
1

1ml

Test
1

10 pL
1ml

(37 C°) daLn e alaa L (3min) saal canlil) uand g 7 e o

Reagent (2)

0.2 ml 0.2

ml

0.2 ml

8ol 3 iy laaay (37 C°) Asn Jhe plea 348483 (5) s3d i) (a7 e o

n X

(600 NM) & 5all Jshall e dpaliaial)

73 saill dpaliaial
omsladl) Apaliaial
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Juaall (A il SN (5 glesa b -3-2-4-3

(Humason,1962) 44 b Jlexinly Jeadl & Guinly S (5 s el o
oY )

(Picric acid) <l Sill (adla ae (gacB lay & iy SI Jelds e HLAaY) 13a daiay
enl L) Taaa ¢y 0S40

PH>12

Creatinine + Picric acid > Red complex
Reagent type Material Concentration
Reagent (1) Picric acid 25 mmol/L
Reagent (2) Alkaline buffer (phosphate buffer) 300 mmol/L

SDS 2.0 g/L

CAL Standard

rJad) 43y 5k
Working Reagent :deall Jslas

o sl e Ty Jaiay 5 Agala ) Aol 3 (R2) 5 (R1) (e Ao sloiia e = a0 ypuinnd o

Reagent Blank Standard Sample
Standard 1 0.1 ml 1
Sample 1 i 0.1ml
Working Reagent Iml Iml Imi

Il e dpalaia¥) el 8 ailaany (25 C°) 4 (25 min)sael &l,is4n e o
(60) e 2 Al dpaliaia¥) 36l 8 &3 oy (A1) (30 sec) 2= (510 nm) = s
(A2) dat

‘llaal)

(A, —A4z) - e
n X m = (mg/dl) UW\-’..)S}\ ):‘S)"
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ekl S 5=
radl) i g Sl (g ghana (bt -4-2-4-3
Determination sodium level  : adll Juaa b agudgall s sicna (ubd 1 Y
of serum
Loeb & Quimby, ) 4,k Jueiuly deadl 8 a5 sall Cligl (5 siue Luld A
. (1999
oY) sl

Osd 058 3 (Mg- uranyl acetate) aswisall dil s COA ae s seall Gy
ol — il Tixs (Thioglycolic acid) <l 5SS ols (aela e dail ) sl

Reagent type Material Concentration
PREC Uranyl acetate 19 mmol/L
(Precipitant solution) Magnesium acetate 140 mmol/L
1 Ammonium thioglycolate 550 mmol/L

Ammonia 550 mmol/L

STD. Standard sodium (Na*) 150 mmol/L

rdand) 43y 5k

Reagent Blank Standard Sample
Standard I 20 pl I
Serum I I 20 pl
PREC i 1000 pl 1000 pl
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(30 sec) saal a7 55 laxy (25 C°) & 3las 5 sadd ¢l jiig & jaiy sy 3l
ic s (Centrifuge) ¢S el 2okl Slea 4 iV 58 ¢ 438 (30) sad & g
. 448y (5-10) 32 (6000 RPM)

Reagent Blank Standard Sample

PREC 20 ul 7 Il

Clear Supernatant 1 20 ul 20 pl
Reagent 1 1000 pl 1000 pl 1000 pl

e sall Jshall e dpaliaiaV) el 8 Siyg i jall 5 ja da o 48 (5) saal Taa Jalis

(410 nm)
- eilibeal)
-3 gaill duealaial
nx< e (mmol/1) asn2pall 585
=kl 58 5=

Determination of serum adl Jas b apuligll sgiuwa (ubd @ LG
potassium level

. (Wu, 2006) 43 3k Jlexinly Juaall 8 o sl sl i sl (5 sisn Gl

D b fagall

pongall oy did el ae el bugll B ol aalial oul Jeldy
pomliodl G B el e Se Gl =l (Sodium tetraphenylboron)
die s gaald gl 58 53 LSS 453Ul 3 ) Sall 038 adiad o(Potassium tetraphenylboron)

(sl Galaal)
Reagent type Material Concentration
PREC (Precipitant) Trichloroacetic acid (TCA) 0.3 mol/L

35




Materials and Methods........cccoovvvveveeennn.. Jazll (31 1da 5 21 ga CIGEN Juadll

Reagent 1(TPB) Sodium tetraphenylboron (TPB — NA) 0.2 mol/L
Reagent 2(NAOH) Sodium hydroxide (NaOH) 2.0 mol/L
STD. Standard potassium (K*) 5.0 mmol/L

1daadl 48, )k

Supernatant gdl )l juass

Ll s dgala 3 450l 8 (PREC) 0= (500 pl) g zsaill o (0 (50 ) 30 A
(6000 RPM) A———= »u (Centrifuge) s Soall 3kl Jlea Jlaaialy &l jag g cdling
Asdy (5-10) sl

Working reagent Jeadl Jslaa
15-30 ) s3al s duala ) 4 il (8 (R2) 5 (R1) O A sbasia s = as o gpaiant ol g
Jeain) Jé (min

Reagents Blank Standard Sample
Working reagent iml iml 1mli
Standard 1 0.1ml I
Supernatant 1 1 0.1ml

(578 NM) (o2 5l Jshall e dualiaia¥) 3l 8 & baey (5 min) sad & s 7 e

bl

23 sl dalial
nX=— = (mmol /1) a5l 5S 53

~tdl HS yi=n
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Determination of serum calcium all Juas (b o gaaadlsl) (5 glana i ; UG

level

asanallSI gl sl Sl (5 oS5 Gl e Jeaadl 8 a sl KUl gl Gl aing
Ay Adadll 385 s2cld lavy 3 (O — Cresolphtalein )

OH*
Ca*? + 0 — Cresolphthalein ————— red complex
Reagent type Material Concentration

Reagent (1) Buffer solution

2 amino-2methyl-1-propanol)

500 mmol/L, PH 7.

Reagent(2)Chromogen Cresolphthalein complex 0.62 mmol/L
solution 8-hydroxyquinoline 69 mmol/L
Reagent (3) _
Calcium standard 2.5 mmol/L
Standard
rdand) 43y 5k
Working Reagent :Jedl Jslaa
(R2) o (R1) 0 dasbuia g saa alas
Reagents Blank Standard Sample
Working Reagent 1000 pl 1000 pl 1000 pl
Standard 1 20 ul I
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Sample 1 1 20 pl

(570 NM) a3« Jsb e Lida Lol o5 ladey 388 (5) saal & 515 Tamm i) 7 3
S e 50 Sleadl dad day

3 saill Ayl

nXxX=———=(mg/dl) s S 3 salileal)

(bl alata

sul-ﬂj\ XB5=n

D O 585 a8 5-2-4-3
A8 g a8 (5 glana (il Y

Aaie YU Kit 38la Gasd 5o Jlexinl serum sl Jeas 8 Js_fiead &) (5 givsa b

3 (Allain et al., 1974) 48 ha sy Led 48 jall <l gladll W 5 ey 1Y) e lal) e
mls oS ¥l asas Cholesterol Esterase dissi e A3kl o adiad
Jeldll dais ) sSiall Jall J g i SI) 3008 e o3leny Al Cholesterol Oxidase
a= Jeléy 5aY) 13 5 Hydrogen Peroxidase s Cholest -4en-3one ) JsY!
oS4 Peroxidase 3! 2sss 4- Aminoantipyrinel s Phenol Jsudl

P ASY) C¥aladll (i se LS5 o lll (5355 quinoneoimine ol si sl S

Peroxidase

2H,0- + Phenol + 4 — amino-antipyrine Quinoneimine+4H,0

rdaadl 45y )l

Cholesterol Estrase . Fatty Acids + Cholesterol

»

Cholesterol Ester

Cholesterol Oxidase
Cholesterol > Cholest—4-en—3-one+H,0-

S8l s standard Ll Jslaall ¢« sample dusll ga sl il B3 il
. L;JL"\J\ Jsall sy 5 blank

blank &) J slal) bl J sl Al Jalladll
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standard Sample Solution
- 104 ] - (bl dsladl
- - 104 Al
1ml 1ml 1ml Jaall oIS

da 0 e iaall 8 3 (10) aad S ks ) el Al s s i) Can e
Sl Caldaal Slea Jlasinly 3 guiall dpaliaia¥) i &5 2 (25-16) ow 75l 5)) s
. A1t (500) o> 5« Jshk 2ie spectrophotometer
Sllieall
DY) oAl g ISH g i KU 58 5 ey
X LSUMPE _ ( iloarle) SIS s ptnd S s

A standard
Do
el Jslaall 58 5 25200 = n
Al 49 sl Lpalaial¥l 0 A Sample
. bl Jslaall 43 gl dnalaia¥l : A Standard

Determination of adl daas & ADEN Gy pendsl) 5 ghan il ¢ LG

Triglyceride Level in Blood Serum
Basic Principle csls) aal)

g 5= O Kit dlaill 3o e Jlaxiuly aall Jan 3 45N by o wlSH (L8 o5

O Alla et da 31 48 1k a5 Kit Biomerieuxsa 69280 IE toile-France
S 33 e Jalaill sae (5 5383 3 cQuinoneimine disa Ll 450 5 <l Lal)
sl ) adll Jrma 882 g gall ZEDN il peoadll Julas e Jony 3 (Lipase)
a5 ATP i sill (A3 (e i) Aassl g0 ioasdiy @ilal) J g el ) ding alaal
a ) A sy 2l (2 i 8 — 3-J s eenlS ) (Glycero Kinase) JwilS s S
&5 I (Glycerol-3 Phosphate Oxidase) jmuSsf cugw s - 3 - J5 S
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YRV PP PN T S S e LV RPUIVC P PRIV SV I PR [P PR
=L 25 0 05 (4-aminoantipyrine) rxb 8 sl — 4 5 (Peroxidase)
Sl el € 55 e 4 ol 328 it 53 (Quinoneiming) Giad ¢S S e (e

.(Fassati Principe, 1982) sl Juas & 453041

Lipase
Triglvcerides »Free Fatty acid + Glycerol
Glycerokinase
Glycerol + ATP *» Glycerol —3 — Phosphate + ADP
Glycerol-3-Phosphate
Glycerol - 3- Phosphate » Dihydroxyacetone-Phosphate+H; O,
Uxidase

Peroxidase
2H;302 + Para — Chlorophenol + 4-aminoantipyrine ————— Quinoneimine +4H;0

Reagent Used 4laticall Jallaall
Buffered Solution bl Jgsall 1

tC4H11NO; diapa (5 e S jo Gl gisal ) (PH=T) abaiall (s 5 (e 0 5Sg
[J3a e (4) 5 Jsids sk e S/ 5e e (5.4)5 (TRIS i puls T baial <oy
pspinal e il

: Enzymatic Solution e Y Jslaall -2

DS gl Al 3an s 1 < S el B il S see e (0.4) O 05SE
200 < 5paasS5om A/ 30n5 2 < Sl Cubansd — 3 — 5l il / 3255 (200)
(s gall A3 s s e ST 50 e (0.8) 31/ Bas
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& abiall Jslaall (10 jilila (25) 4dla) ¢ (Working Solution) desll J slas sy
aly e Bad e Jslaall iy ) ae e 3Y) Jsladl

: Standard Solution Gl Jslaall -3

Gl andSh (e (1e100/p3ke 200) ESos S5 (2.25) JsomsdlS (e 0585

Procedure : Jel 48, )k

:éy\ d}ﬂﬁj\a_m;‘uﬁw\ Q\q:s):‘_._u:dﬁ\ ﬁﬂd"d‘@)}"c‘éjé

Blank Standard Test

Standard - 10 ul -
Sample - - 10 ul
Working Reagent 1ml 1ml 1ml

Jsh die Galiaio¥) 308 (uld &b o 38 (5) 32dd (37C ) b plen b guasis 7

e 5ili (505) (o> 54

Aaleall e alaie) triglycerides 450 iy juwlSlh 5088 4 1 Calculate <lbibwad)

4y
w=balal) 3204 (Absorbance) @ A o) 3

A test— A blank
* Standard Conc. (200 mg/dl)

Triglycerides Conc. (mg/dl) =
standard — A blank

Triglycerides Conc. (mmol/l) = Triglycerides Conc. (mg/dl) * 0.0133

: HDL 4SS dlad) diaall i g pal) S ji ks
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(a5 s 3l 44 4lay (HDL) cholesterol 48Ul dle dyaall cilig sl 5€ 5 a8

28 Aiady (Burstein,1970) 44k sy sialall (asdll e aa 48 jall & shaall

el Jian A B3sa sall s (VLDL) 5 (LDL) s A shSll CBlaina¥) 33y s i e 45y lal)

e sl 2y il Jas ) Precipitating reagent < sl Jales ddlzaly ¢lld &34

Gl dgae a2l Jslaall o) Lale (S jall 2kl Jlea (A Clisell Cania g dlanll 022

CdlSl Jlestinly 48 Js i s 58 55 ild (S W5 (HDL) e ssmas W5 S
il SIS 5 s Aaladl 3221 (e Reagent A

: L i sha HDL cholesterol xS 5 b Jead) 44yl (et 1 Jeall 44 )k

il 1
dstas e e (0.5) Alzaly @llyg (@ )l) wdl )l juaadl 5shall oda Cueadial
da 2 4 38y (B) 3l Hyig s 7 el Jeas (0 Je (0.5) I Reagentl s il
448y [543 (3000) 4e _pn 3382 (10) 324l (5 S yall 2kl Jlga (A pa g &3 ¢ 48 all 3 )

HDL cholesterol 4S8 a8 -2
el Jsladl sl ¢ sample dasdl sl a jladl bl 236 Cusi)
Sl Jsaall cwsy s blank 4815 standard

lank 1 Jsladll - fandard bl J slsal) Al Jalladl)
Sample Solution
- 0.5pl - Agall (e @) Jslae
-- -- 0.5ul el J sladll
0.5ul - - Al
2.0 ml 2.0 ml 2.0 ml Jeall RIS

G ey oole 3 SAall DU Jdsall ) Reagent A o« e (2.0) Canal Lo
Gl B oy e (37) 50 daon Sl aleall 8 @6y (5) 3adl C€ 5 a3 s
e 56 (510) o sal) Jshall die i guall Cilghaall Slga ddaud 5 dpaliaiaV)
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Y osEl e HDL cholesterol &GSl e gaaall 385 s o

HDL — ¢ = Asample - orp w2
~ A standard '

2ol 3

50 mg/dl L5 il Jslsall 48 =C.STD

Precipitating reagent —w il Jale aa z 3l caddill Jule = (2)
bl Jslaall 58 5 25200 = n

Al 49 sl Lpalaial¥l 0 A Sample

- ookl Jsladll 44 sl dpalaial) - A Standard

t LDL  ABUSY Aida) o) Aiaal) cilisi g yull S 5 ol

35 Alilae Jlanindy Llus LDL-Cholestrol 28U 2kl 5 dgaall il s ) (5 siase a8
. s (Friedewald, et al.,1972) (Friedewald equation) s
LDL= TC — (HDL + TAG/ 5)
ol
.Cholesterol S J sl Sl (s 51 8 TC
. Triglyceride 453 ¢ sl (5 sise :TAG

BasY) cilaliaa iy 3 58 A (b -6-2-4-3
Catalase activity Jdwaall & Julush) Jlid (5 giuna il :Y i
(Hadwan & Abed, 2016) 4k Jueialy 50K a3 (5 sl pais

¢ oabady) agall

Catalase catalyzes the following reaction:

2H,0, 524,040,
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(e da (1.0) o— Dl Y pasi Gob oo Catalase — il bl apd o
(65) mmol/ml hydrogen peroxide in (60) mmol/l ) 33w Aleliidl 3.l
(37) s,lus 4a1 xe (sodium—potassium phosphatebuffer,) pH (7.4)
ammonium molybdate a s s¥) <l g dal g Jeliill a5l 25 338y EOE JMA°C
(374) s Gansoned) 2l g pms Sl gall e jial) Sl dpaliaial Cund Gl 2ay ¢
108 Jlss nm

i) gS1) judans
: (50mM,pH7.4) 3= (phosphate buffer) ahiall Ciléw 8l Jslaa -1
(630) Ml e A Jslas e 390 Ml e llds bt i dl) Jslae juinays
00 W a4 ) PH= (7.0) die Ly 5B Jolaall (e
slo il 8 iy Jslaall (ge (6.81) 0o 3 50UM KH2PO4 oe ¢S A Jslas
e
Sl b iy Jslaall e (6.90) ¢1s 3 Na2HPO4.02H2 oe oSt B Jsla
30% :SU% Ceasovegd) weS g Hn- 2 Hhie el
) phiall g 8l (0% S5 s gonedl Sy m (20.34) <l Ll jaasy
(100) ml as=
: (Procedure ) Jaall 43k
P AEY) O ghadl) sy g alaiall J glaall (56(1:10) Apey Jomal) Cais

s.Lagt) Al i ¢St
1ml aaidl) i il Jlae
2.0ml 2.0ml BIW| WLV
----- 1ml O 5l S g

Callaall Jlea Jleiuly Oy & i I G el 2S5 o Adlaly Jelil) Tay

44
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. (240)> 5« J sk s UV- Spectrophotometer (el s 2 (5l 5 s

¢ 4015 am 2l A0l 50l 58l g ¢ heall Adads die leall jubiat ey gV el a1l Jad

Jelial) de ju Jane Jiay 3 K ol a2ty (U) 535 50 3K a3 33) Alad (i e il
- A Aalad) Ciny g A5V A8l g

il s e _ G g 23
Ol pall 3 jle ol % 9.2 A g8V 1 5 pie S Ga sl Janae K

Determination of sl Jws & (GSH) Qsfilislell ddad i ; LG
Glutathione Activity in Blood Serum (GSH)
sl fasall
Ofalll d8 e Aaidl 3l ARkl Jleaiuly deaddl (B a8 ISN s o
ds—lae  alaiadl Je 4kl adedy; (Seadlaké&Llindsay,1968)
3 « [5,5- dithio bis (2-Nitrobenzoic acid)] DTNB Ellman’s reagent ¢l
(SH group) Js—alill de seae daul g J3iday Ol e de ju Jeldy
Gl 585 Ol el (412) v 4l paliaial) sel B g5 Ugle lails U gSa () 5 5ISH
daaall (83 sall O BG5S 53 e ading () 5Siall
Preparation of Reagent «adi sl juaad
. Sulfosalicylic acid (S.S.A) %4 <clludlu bl ads 1
Jstadll e da (100) 2 <525 DTNB (= o 0.00396 33L jeany - glalil Jslas
(0.08M) Na2HPO4 5 (0.6M) KH2PO4 z 3a; sasy 53l (pH 8) alaiall
p Agagad) Al yal)-5-3
p clisml) ju&ad-1-5-3
Bale Jlaminly W 50085 dey Gl o 58 &3 dagpeatl) dl pall Clligall jcan Jal (e
=y eat Al s (Closed method) 4slsdl 44 ,kIL (Chloroform) s sé s s
s b @l (e a8 SN o (g sing ha LAl aua gy 3 Blall daSas A58 8 () gl
ddee Cony Olgaall padi o3 (G182 5 -3) B2 se ey plSal Andl) sl 3le 5 () gl
e 38 dee s el diga o i) e (A ISy Gl 5 0 g )
s oalll abe ) Vsas ala¥) oladls cpaadll G Le Al e csliall (T) s JSS
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]l Cipatll e Axige i 3 2l o Coyedll S5 A81S AN Liall L
Al ol (19610) Calle sl Jslae B Ledain aig 2SI o5l Laasy

A gaal) il p&l) jpudant -2-5-3

O—ifing o8y Sl Loghiay o Aokl L ol mE Caas
: Y85 (Bancroft & Stevens, 1982)

(Sample Fixation) «iial) s -1-2-5-3
(10) 4laaly yas (sll5 (%10) S Clla) il Jslaay Lelatay clipall s o
Aaiall e e e (90) A Canal s (%37) S e sl e Ja

(Washing) Juad) -2-2-5-3
8 5 aad ol elally il e Aol (48) Aadld) il 3aa o lgiil day

(Dehydration) J<i¥ -3-2-5-3
3=Soa Ty Y Jsalll e daelal dluley Jusll 2y g3l &) g
COSJS el g de L 34l 5 (%100, %2100,%90, %80, %70)

(Clearing) G Al -4-2-5-3
(38 (5) Baal s Gull L il 2

(Infiltration and Embedding ) sklly qu il -5-2-5-3
422 (60) sle=il 4x )3 (Histo line) 4S i ol il aeadi (e g ey Gliall Caaia
¢ (58 4, da yo A Jah i g Aol sadly (101 M) Aty cpbl 3 ae da gl 45
3y waall e de siae Cll 8 aia s ) Al aadilly Cliall ek a3 Gl amy (liadi £8) 5
Al gy sll Blelje o @ie IS e Jpanll Jiliie 5 em Lemaas o (L) <ia
2 5l (hsh) gasme e (e Jpmall dal e il Jals

(Trimming and cutting ) gekiilly cuidall -6-2-5-3
laridy bl by uta Jala e i ) sms g3l Jle iugladl galll 01§ ot
38) day e slea ) adaliall @l &3 ¢ (5 ) dews (Micro tome) Jlsall 7 il

(1-3) p, s Anla ) @l )l o A 2V Cania g ¢ gl alandi (2 j3] (43530 A )0
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il kil dolee 5 539 Sl Slea ((1-3) B sea
(Staining) ¢kl -7-2-5-3

Al sl 5all 4591 G plal) Creadiiud

( Harri's Hematoxylin Stain ) ¢S siles () o5k 1Yl
b5 S Aok 30 o Baaally ddle 3 par adaliall ol glad) ledaY
. &Y (Bancroft & Stevens, 1982) (—asiu s

dagl) BaLal) &
at 2.5 Ol silasel) omina 11
Je 25 Glhe Sl Ju< 2
a2 50 Lise¥) adi 5l AIK(SO4)2.12H20p ssmli sl a3

NH.AI(SO4)2.12H20

J« 500 A jhiecle |4
a 1.25 ((Red Mercuric oxide) »ay) clias 3l sl 5
J« 20 (Glacial Acetic acid) A~ <l jads 16
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foa gy A el lally laall alll ) Canal 5 lhall JeaSI Gl silaged) cadl

G g B pilia 2 ¢ ea¥) i Hl ol ad) Canal 3 QLD s U e g )

dd Lldll md s ol Bl ada 4l capals o)W eldl 8ol sy A
i)

( Eosin Stain ) o s ¢ske 1 Ll

: Y (Bancroft & Stevens, 1982) i s < s il 4y ylal 1 g & jaa

L) salall <
acl O Y (5 e 1
Je 99 %70 S5 LY J sl 2

J1  (Glacial Acetic acid) =t cllall jada 3

i iy bl GLlal adls 4] Gl & sua 3 gar Jasll (B p¥) Gl
S all L alasyl

(b WSy EBhaaill Gany ae (HUMASON, 1962) O sube st 48k &Ll il i) < ol

D O ¥) s (oS silasel) Jleriuly gl

day Aa e JS 48 (B) saaly Giils je oy b 3 Jleninly il il e gl Ja3i .1
Joall e Al Aluliy &) je Q5 38y (5) 52a) (B0CP ) Aa s @b Jah ) il aua g
%70 , %80 ,% 90 , ) S5 oo ¢l Rehydration Wl gla )l dal e LAY
L3S 08 @y (5) 335 (%100 , %100

(Harri's Hematoxylin) cole (pluS sibasell ¢sle (& daala )l 20580 Gy 2
G (4-6 ) s2al 5

A8 Juzabl Lo J panll 4885 (10) 32ad sladl slally 200 5al calue 3

A Bl a1 by il gl 4

bl bl )yl e 5

(%100, %90, %80,%70) L) JsaSl (e Lneloas Ak #3580 &) 30 o5 .6
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Yoo sl Lo dlyamed) (anla s (ATP) (e S 0sflisll) Jlaty ol didee il
y -glutamylcystiene - eyl dblug ol Gisha (il by Gl Gaual
(ATP) 255 llahy dq 5Y) O3eldlll 38 glutathione synthetase 5 synthetase
(y-glutamyl ) e dabass b gl o5 0 silislKl Jlat ddee (A& (I 5 lall ) LS
L o) s eall g0 sl (S WS (Meister and Tate,1976) transferase
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¢ 2l 8 daall (mlall sl s Oxidative phosphorylation 4sauslill 3 il dilee
oaliai) ) (535 Lae A8 (el 4 el ) (5055 ) (S gt seall g 3 Apans 8 I
. (Beloborodova et al., 2012) ( acetyl - CoA« ATP) & siue

Jdy Sl dlgay) Ala Gigan ) 0l (5 giue B palaY) G (5300 d
Vs (8 5208 i 8 Aladll () 5 KN AS i daili g o 503 seall il 5 i B paionall Alalaal
OsSE G Gl 3 Gk ge Sl soall a5 alall DY) Gk oo W gansll sleay)
IRVPN- PRSP SN R VLN S S PR TR PO N PT: PV SR P i W B0
.(Yetuk etal, 2004 ) <yl AU ¢ 58l K0 Jladll e Al

500 gl s Ve Sle (5l KU (S 5 3 (Jovls W) Jglll de gane 223

C-) i 3Vl 8585 (S-H) O souedls oSl G b pal) Canacal Gl 5 Al sean a5 )]

e aladl die ellgind s oSl 3V e e V) dlany ol eb A 3 all ) b (H

W aonll el a1 o) L& (Pompella et al, 2003) s all sl

S el Jo il pmalae e dal il (Lo LG s gl Sl
. (Yetuk et al , 2014) ¢ 53l 1S Leia g Adlinal)

i Jana (8 (2li) Jpan () auad) & ¢ 58U SISI (5 gl (dd a5 32 O) (S
&V (NADPH) 4 e aaing @y 50 son 5 0 s3I0y 53 Aabus g (5385 5180 L3)
e ASE (e 05 KU Jladll J<EN Bale] e Jasmy 52 a5y 138 Jaad 5 3asll alal) s
3,90 8 NADPH 5l G )l jaadll o5 ¢(Couto et al,2013) (<u »Sl ) Jledl)
Glucose - 6 - phosphate a3 W@ Jexx Sl Pentose phosphate <iliu s sill
458 (G6PDH) ~3i Sbas « (NADPH) s e (dehydrogenase (G6PDH
Sy i gl 550 dile) ) sa5 adadi aae oy Aladll aan oY) Gilial Lules
. (Griveau et al. ,1995) 4l ;8 NADPH a5 4dle

syl julaa 38 o Barad) cldl Alal) paliteally ddaall il -5-2-4
Adlad) B ksl A gara g Lgdijlia 2 aliiwal) gulas 2 (GSH,CAT)
. (G1)
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Ssiue die (ssime i)l s ) (1-4) Jsaadl (8 Al sl 4l jall il
e Gl maladl a2 duas b ( GSH,CAT ) S Gsime & (P<0.05) llaial
O axlS/azke (250,200,150) 4iliie 581 55 (G5,G4,G3 ) saxadl <l Sl aliiusdlly
oaliinal aals 3 (G1) 4lludl 5kl de gene pe 45 i) die Logy (30) 52als5 aneadl 35
Sl Galiiudl de jaall Gl pal) audlae 8 Cilay 31 028 3 55 @by saxall il i)
camall elaaet e THlaa 1,80 4l Gl palitud) o) ey Lea

gl laY Al (Ardestani et al., 2008) 4wl )y il aa (385 Allad) Al jall =il

il Sl Galiieally dabeall ol il aslae 8 (GSH,CAT) Laleall 038 (5 siua b
S Aedll o gl e el @llia saeall @il () ) uleall 23 gl ) G (5 3 S5 Baxal)
) A o) Lae auall slime) muen 8 dAaiV) Al e A gl (A 320S) Cilaliae 23

eﬂ\&)}ﬁ@@fﬁ\ﬂ&.ﬁ)@.ﬁd&&ﬂ\&b\.@d\b&uAEJ:\.\S&_iLmS

glai )l @lia o) LY Al (Jaradat, 2015) 4wl o g sSU Al dl jall il il
il Sl (el dldaddl aulaall 3 (GSH,CAT) clibiadl oda <l gise bzl
o2 (5 sha (& i V) s oe)y (STZ ) danl s Canliusall (5 Sl bl () il 3a=a])
LS el (5 53a3 3l 31yl 3 S et A saeal) il 8 Alladl) o sal) dsa s ) uladd)
05S5 o ) o lee saall 3auS) hayiti o Jaxi s 5auS Balias ol ge xSl 4 sl
oS Al s 5oV ddae (e (Y1 Als el Al 3 aalid L) ) suall ) saal
el il Al (MDA) S5 paliddl g3 Lee S pms el s Sl 5 il
Al ) il ae Agdlall Al ol U i) SladV) (uilyg ¢ Boall Hsdall (psSE ae Lok
558 o Jy Lee (GSH) daiil 1S 10385 @ edsl G (Ljubuncic et al., 2006)
Al (e Sl Al Ales g aflelia g anad) Aokl ad ) o saeadl cilil Sl Galiill
Ll paliinally de jaall il sall
BausY) yubaa o faaall cldl lall palii vl Atalaall il -6-2-4
o sall B phad) Ao pana e Lyl jlia aie Al 1) asalaal) 2 (GSH,CAT)
: (G2)
Llaia) Gsime ey (1-4) dsaall A G WSy lall Aol &l Co
Al malaall (& (GSH,CAT) 0S5 siwe 4 g gla))l dla ) (P<0.05)
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(250,200,150) dilise 3S) fir sanad) il ) Galdiudy ce ja ) (G8,G7,G6)
saal 5 aalS farle (250) 30S b p s seall Sl 5 Balay Cao g a3 Gas ) )5 (0 prdS/arle
5kl de sene e L jlie die A0l aalaall 3 Gle 3Y1 13 380 5 adi ) 3 Legy (30)
A awall sliac 4085 Al saeall bl Gl paliival glac) o 3 (G2) des sall

Bahramikia & Yazdanparast, ) 4wl &5 ae 4l dul jall 0 cas) o8

v A8l sl & (GSH,CAT) S5 & a0 glai)) shaY il (2012

o) sial A ea,ail gl Y 13 g5 2y Lpand) salally Ao jaall 3 k) de gana aa Lgii jlia

S5 sal ) @l g sall el xS e sl colag Dl Jie Alled o) ge o saxall il
i) paliiudl e yaall il gall a3 Joas 8 oo 535 5 ) sy 5uSY) Cilalias

gl 3sa s ) (Bassalat et al., 2020) cxfiald) dul jo gl colal olad¥) iy
bl Gasludl g Sull ely bl G (GSH,CAT) S5 siue (B gl
[ a& (0.5) xS sarall clil Jlall paliiuadl Leay a3 &3 3 (STZ) Streptozotocin
Jle 38y oy Sl dail 3 (GSH,CAT) S5 adi)) 3 L (30) 3aads avall ¢35 (00 palS
o a5 de sane Sl Saeall L 8 53 g sall Ailiall LS Al () ) gL,V 138 s
L Ll Cilalzas s 32uS) Calalizae Gl 8 Lay 4 gall <l L5l

g\l 1 shaY 3 (Amini et al., 2011) Gl 0 5l ae Lllall dul jall il cis) Sl
o 4l ) dud Sy LalE) de gaadll Clilgn & (GSH) i b Tan gl
IS 5S58 gl o Sumd el salll de el sohaudl gulae B 4t e (780)
Clall ol gial ga WY Al cw o) sans (Al e (GPX,SOD) 32u8Y) Clalias (e
O waad) dadlee 8 dpanl Ld Ll 5 ldall <oy 05 A0 1l o) gad) Jie 3uSOU Balizas 3l g e
. cllalyl

&l (Khan et al., 2015) 4l o 5l e dlladl 4y jaill il Cadl) 4ndi o3yl
Ol de gena & (CAT,SOD ,POX) 328Y) Claline ilag i) 3:S) 5 gl ) | shaaY
o sty (oA A Aal LoDl ) gl )Y elld (el di sanall cill Ll paliidl de el
DlpaY) am saeall Gl Galiiie 4mly @ JBG sl ey Lee e 3V 038 1L
LBl by gy 28l e i Al dpad)
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ALl 5 bl gl Y Sl

D A g pdal) galanall (B By ey a8l cilay 33 585 G (1-4) Joa

CAT GSH ALP AST ALT A5 aall
Gy AP
42.41 +0.34 |6.20£0.10 | 98.40+0.67 | 31.80+0.48 |29.80+0.37 | 5 bswic sara
A A A A A (G1) 4w
32.26+0.25 |3.73+0.07 | 120.20+0.20 | 40.80+0.37 | 42.60+0.67 | 5 b ic sara
B B B B B (G2) 4254
44.62 +0.33 | 6.61+0.13 | 96.40+0.50 | 31.70+0.70 | 29.60+0.24 e gara
C C C A A 385 paliiu
(G3) Js!
44.85+0.21 |6.75%0.02 |96.80+0.20 | 31.60+0.24 |29.20+0.37 e gara
C C C A A S paldiue
(G4)
44.89+ 0.03 |[6.98+0.19 | 96.40+0.67 | 31.40+0.24 |29.20+0.37 e gara
C C C A A S8 paliiae
(G5) &t
3452+ 0.32 | 4.71+0.03 | 118.800.37 | 40.20+0.37 | 39.40+0.50 | 4y 4 saxs
D D D C C (G6) sl S5
36.83 £0.42 |4.81+0.08 | 118.40+0.50 | 39.00+0.31 |39.00+0.44 | 4uld;dic sare
° D D C C | (G7) 385
38.64+ 0.14 |5.04+0.03 |117.60+0.50 | 39.00+0.31 |37.00+0.31 | 4uldsdic gare
° D D C C | (GB) & 385

0.8244 0.2955 1.4112 1.179 1.2474 LSD(0.05)
Means + SE

(P>0.05) Aduaial (s gima dio 4y gina (558 Ala o)) (Aad L gas A g jal
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Q09 O palSfarla (250) S pssageall @iyl Balay ddalaall il -7-2-4
Ao gana aa 4 Wl die 4 gall 3 o) 3\93&@%&\ salaa Ao acall
: (G1) i) 5 paseall

Ne gl g sime (58 dlia o) (2-4) Jsaall & Al s Adad) dul ol il Casaa 5l 3
Losall e IS S 53 o)l 3 aall La 30 (8 4aSl ddla gl) juleal) 38 55 8 (P<0.05) dddlaial
) A sall 3okl de gene Gllss 4 (Na K, Ca) oo IS 36855 padsdly oy Sl
Losa (30) 33l avall ()35 (e a2lS/ aile (250) 58 s psad saall g i Ll gm a ya3 o
Gigan A ol asgeall 55 sake 20 o (G1) Alad) 3kl de sene ae Lgii jlie e
anall Jals Aladll 3 ad)l oS V) ) oda (3] (e Al Ao Al A5 2 aal)
Jun) agle sy Al 5] asall Jaly sl Gl Gigas Sba ) ) sasi la s il
e el e JAls il SN 5 L) sall S 5 et (8 LeieliS Al elly 5 4Kl s ) ) puall
el i g U 3 g DAl o

| shaaY il (Abd algadir et al ,2009) Aul jo il ae Adlal) Zul ) il cides) S8

GV el Jemn (A Gl KU 38 55 Jiar 3 iy SV 5 Lpsall e S il giae (B g L&) Lia

LS 2l S (e JS daia ) aall (8 L) sall 38 5 A i Laiy (S daa 5 4Dl (520

O SY i 5 Jare O WS A0Sl 4 il g JIA ) s Ll s (il )SI) s i) )
e saall @l g 31 salal jlall [l sl g s 138 5 oSl il 8 JIA Jiey Aoy

Losdl 385 8 gl o ) (Radwan et al.,, 2020) 4wl zilo ol

e awall 05 (e axlS/ axle (200) SS 5 s seall Gl g i Alalrall paslaa 4 Gl S
B OElSN s Lol (e IS S5 g W) o G 3B L) 5 kasll Ao sene pe g3l
Zeghib & ) go Loasd il il s ¢ 40 i o agigeal) Gl 3 e aalill ) el
Ao jaall pualadll (A& b Sl L) sll S 5 4 glai)) 1 shaY ol (Boutlelis, 2021
(Ibekwe,2007) a2 g ae Allall Ayl il 365 o) Gpn (B ¢ a3 geall < g 3y
g i Aldlaall (3 adl (A 2 gili gl 5 2 g0 geall Gl slse A (5 gt gl ) Al o) aaY (A
el e sl Baalg sl ) (e arlS/ aale (120,60 ) Cal Adlila 3S) 5L 6 g0 geall
@5 AN e agon gaall il g i 3 ) (psalisall 5 a0 geall) il sl ol 3 g li Y]
oSay Al Al Adda g e 3l Y same s (g sISU aS sy G plaal ) sl
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@@ el — asngall ()8 (8 dalall Gl sl oy ¢ lid s SV s Gl glse e
o sl slgay) @il L som assall @l saley Al @l gall a3 (5
Jaly iy AV o S5 sl & Lla T Caly 53 Na-K-ATPase w s ddlsd
— asagall (Sl B Gl haal cuw Na-K-ATPase i o5 ¢ 4l aa 7z )&
Alall dalay A bl phaal ) gam e Al clie Al s ) o @l asaulis

. (Choudhary & Rathinasamy,2013)

s B A4S e o Saead) cldl Alal) paliially Aalaall 50 -8-2-4
D (G1) Adidd) ) Ao gara ga il dio aliinual

axe (P<0.05) ddldial (5 sine die ( 2-4) Jsiall b Ll 5 Al Al ) 25 ity
alii Cna gl Ly ¢ aglinlls asmgeall s Gl SUs Losll 3S55 B (ssine (B8 2sng
& oSl 58 55 (8 (o giaa plii ) s ) (P<0.05) Adlaial (5 siue 2ic A1 Al
#15/ale ( 250,200,150) Ailida 381 iy i s il s ( G5,G4,G3 ) paliinwall galne
ic gana e leiiie die Loy (30) saals saeall Gl Sl paldtedls avall 5 o
Sle Db Ll Al Gad sanal) il ) Galdiud) o) e Jy e (G1) Al 3 k)
PN

e 1shaY o (Betallu et al., 2018) 4wl go dlladl A jall il i) 6
S A aliail | shal Lain gl sl 5 s seall 5 Gl SSI s Lo sall 30855 (8 (B8 s
saeall @il ) Galitdly Al aselaal 8 ol Sers S s Js siand I
selsds saall ye 3kl Ao sena e lgli e die auall ()5 (e a2l aale (20) DS
Ol s adle s se b dllad 3 ge e cliil) ol gin) ) a gl gl 5 agad guall 3 55 (alias)
S8 Ge e samal) il o) e Slad LN 5 e gz a5 JRIAD) o saudli 0 — o903 geall G
Na-_isd Gk e doliaall LAY ) & sl gl Js30 50 050 (521 Gl D Ll jSa|
. K-ATPase

Al-Mamoori & Aburjai, ) 4wl 75 ae Ll dul jall Al Cadh) olatV) udy

@ Losl) S5 (8 gsine B 2 e g asdSll 58 5 (8 g i) | haY ol (2020
anall (5 (e aalS/ aile (200) Sk saeadl il Al (aliiially Alalaall o sl ad Joas
030 ol Al s s e) By A jae e sl de sene g i JlEe die Lag (40) B2l
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samadl byt of gia¥ llyg Lf.ulal\ Al e )Hlie 6 gtwar Ly gl ‘)...\S)’SQQL\A;J\‘;&&_}L\J\
(.?“‘ LA_)%CJ&L\\.%L\)SM\)‘ &-I\J.J)SSMJ‘SJL\H\ k-lﬁ)”)‘ t-\Y)-\;\SMd.M’&J&SAJML:A J\)A‘:JL
Connba s g Leiilla g ol e Jalaally 2SI ae L 530S Clslias aa3

@t Al ulaa e Baall aldl Gl aldicall Al il -9-2-4
(G2) daa sall 3 kd) A gana g g e die 4350 1) aralanal)

&) (P<0.05) Lllaial (s sise die 5 (2-4) Jsaad) b Linall s Lllall Zul jl) il iy
glity) Jpnan s (ot S5 Lysall) AU Agda ) ulad) 3€ 5 b (st paléad) Gllia
& ) (G8,G7,G6) il maalaall (b (psandl 5 psaulisdl g pgudgall ) 38 55 (5 sina
G5 On pilSfpale (250,200,150) 4dlise 30 i saeal) il Jla) paldivally Leag sl
Los (30) saals ansall )3 (30 p2lS/ a2le(250) 3 s o g3 saall il g 30 baley i oS el
(G2) A sall 3 lapull de gana aa gt jlaa Nie

o) 1shaY 5l (Khleifat et al.,, 2002) 4wl )y il pe @45 dllall 4l jall A3l

paeie S S 5 (addll 3 aall Swg el sall (aala s Lo sall (e IS 508 55 (8 4 sina (358 Slin

oaliiuadly Ce ja Al Ol palae b a suallSl) g @ g0 seall 5 @ saali gl (e IS 38 53 )

A sa o saxall il o gial ) @lld (55 ) d8 g a21S/ axle( 20,50) oSy sasad) Sl Sl

(2 s )< 1 Jie agdall (6 stall e A pulaall Gl e la) e aelud Allad
S GAY) Aladl) o) sall e el s ¢l sl 5 ¢l DN o ¢ 3 jLdall g 3

|sha¥ ol (Ghasemi et al., 2019) 4wl gl Tasl Al 40l 2l il

O 3 samall ) Sl paliiealy de jad) o)yl 8 ol SIS 5 8 laual 5 Lalass)

GV 2 Ay S Ads 55 JSoa e Balaall 8 samadl il Adled 1) 0 gay mladiV) elld

Lis e Jdexd G 50uSY) Cilaliae e i Al Gl Dl 5 ol s g 3 518l ) sall 3
A JSa 5 dads

¢l (Chabane et al., 2021) o sialdl 4wl gl dlall 4l jall il calla Ly

O & (AST,ALT,ALP) 2 <l 33l 5 il S5 L ygal) 38 53 (8 dasess g i) | glaay
dualall )zl el ¥ 13 Casn 155 a5 parad) il el aliiiaally Leay jat & Al
B A saeall il L) (aliiall (e Aadi pe S0 i b paiusall dlabaall A 40 5 2K b
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ALl 5 bl gl Y Sl

il Sl palituad) e ddladl cle jall o) 3 g aSl e JS Ak e Luke @ il

A g pall gaalaall A A0SY jlaa 508 5 G (2-4) Jo>

Ca K Na Creatinine Urea A g yaal) o
s, AAPOA(|
3.38 £0.05 | 4.22+0.09 | 142.40 +0.24 | 0.98+0.03 | 39.60 + 0.40 | 5k is sa2s
A A A A A (G1) 4w
2.32 +0.04 | 3.70+0.12 | 130.60 +0.40 | 1.86+0.02 | 45.80 + 0.48 | 5 huw 4s sana
B B B B B (G2) & e
3.62 +0.02 | 4.18+0.09 | 142.40 + 0.37 | 0.98+0.03 | 39.60 + 0.40 dc gara
C A A A A 38 A paliiua
(G3) Js
3.85+0.03 | 4.22+0.08 | 142.40 +0.37 | 0.98+0.02 | 39.60 + 0.24 dc gara
(G4) L
3.98 +0.03 | 4.22+0.04 | 142.40 +0.24 | 0.98+0.03 | 39.60 + 0.24 A gana
(G5)
3.54 +0.05 | 4.60+0.05 | 132.80 + 1.11 | 1.4840.04 | 41.60 £0.60 | 4:llsic saxs
D C C C C (G6) Jsh 3ussi
3.82 +0.02 | 4.82+0.03 |134.80 +0.37 | 1.44+0.04 | 40.80 + 0.58 | 4l ds sena
D C C C C LR
(G7)
3.98 +0.05 | 4.94+0.06 | 138.40 +0.67 | 1.20+0.03 | 40.60 + 0.40 | 4uild;ds sena
D C C C C G 38
(G8)

0.1247 0.23 1.5778 0.1039 1.2639 LSD(0.05)
Means = SE

(P>0.05) dduial (s siea ie Ay 5ina (39,8 lin ) (ad Lagas AANALY Cigal)
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039 O addSfarle (250) SaS s agadgaall < g alay Adalaall 56 -10-2-4
3kl de gana aa Lgdi e dic 4 gall de ganall B oAl ulaa o aad)
1(G1) dalbl

( P<0.05) &llaial (5 sica ie 5 (3-4) Jsaall 8 Ome LSy dallal) Gl 2l il i
25299« (TG ,Cholesterol , LDL) o JS S5 g5 4 gsine gl 2say
bl s a3 3 G (G2) A sall B okasd) de sane (8 (HDL) S 5 (o8 (5 5ima alis)
L lie die Lasy (30) baads avsad) ()5 (00 a2l / aile (250) 38 i psad sl < g 3 balay

. (G1) Al 3l de ganay

dia ol om il (Helal et al., 2019) dul o i ae dallall 4l jall il i) 8

DS 8 (A gsme paladdl Gy (TG ,Cholesterol ,LDL) S5 (&4 ssa glai)
Sl il Il sl B asgeall g sale Al o)l 8 (HDL)
iy g Ao Sim gl Aty dilaed ) o Lae g lad) cliall JS o o 50 suall
soall all (mleall Joags gslall cliall saa 5auS) L)) o Lee ey 391 Lol g

) eﬂ\ LQJM‘SJ\Q&J\MY\‘_AEJPJA\

Oghenetekevwe et al., ) obslll 8 xe dallad) Zal jall il s olady) (udiy g
il gl s 8 (TG, Cholesterol \LDL) S5 & gl 1shaaY il (2019
) LY G g 5o 385 AL 5 jlapull de sana pe Lgii i die 4 g seall S5 i A el
sle el Al alag 3V ) o Jery 3 Al e o g seall g il dand) el 0l
COsall
ol (Aziz & Zabut, 2012) 4wl @l e Load Zlall 2ol ol il cds) LS
lemoad & Al gadl el & TG, Cholesterol ssive & qualy gldi)) |shaY
de o aulul (8) 32 asnsall Glgn e meall 05 e axlSfaxle (500) S0
O sl e asa gl Gl 8 ) elld el a8 Alabaall e madlaall g L jlie
) palaie¥) g Db 5l el S8 e b slaaY) 3 seaidl Cholesterol el
) alaill e (aliaall Jg yiad S cp )5 e ading anad) &SI J g iead S ) )

el & oSl J g i SU G
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S8 4 e (Lin et al., 2022) ofialll e 68 Al 4 pdall 4y 5 sl il 52l b Ll

By sy qalane O35 ) (om el a3 A al el cbiadl) e o g seall 5 50l )5l

aall G5 e i faale (250-1500) S 5% a g seall SOl 30 Balay agan yad &g 40 sde
. (LDL) 385 (5 siusa (b godal 5 paliail | shaal 3 gl (i 3]

@ 0l sulba o Baall cldl dld) paldieadl dlalaadl 80 -11-2-4
1(G1) Adbadd) B ksl Ao gana g gl die (aliiial) galaa

o) (P<0.05) Lllaial (s sie ie 5 (3-4) Jsand) A Gase LS s dgllall d jall il iy
S A gsie palial) gl Caa gl Ly (HDL,LDL) 3855 B ssine gléi)) ol
oaliinal L ns & Al (G5,G4,G3) paliiudl aulas & (TG ,Cholesterol)
(30) 52als amsndl (35 (0 oIS/ pxle (250,200,150 ) Ailise 381 a5 saeadl il Ll
(G1) Al 5 yhaud) e sene e L jlie 2ic Loy

o=laail aa 5 A (Amraei et al., 2018) aul )y il ae il Al Al jall il
caliiually dalzall ) il (8 (LDL) J:S 5 A gial s gl 5 J st Sl 5 (TG) (5 stse G
e pall e Gl gaall de gane ga el Hlae die 3aeall Gl Al
LaY 3 (20106 la) Al o @il ae dgdlaldl Al jall il bl 4w oladVl g
o Al Dlag el a8 ) aledsV Gllh (g el By (HDL)s Jgiend sSI 3 (5 gina (alass]
Al g el g aal dolee 330 e Sl aall 3 J g i &I ik ) 520 Cilalias (gaal
3ol Ao Colay Ml B 08 ) o gey 38 sl Ao JAks 40 3A dolee (e il (5 a0 LS ye
sl 23 WS Y Grads gl Gl @iy il Sl Gl e dony 53 (o sasY) Allad
CosaAll (el ol il Kl

ol (Betallu et al., 2018) cxfiall dul o il ae <) Alall Al ol il o) LS

Aalaall oyl 8 sl LoDl 8 SN (paally Jy i sSI) iy gise 8 (mladil |5l
de e e AUl gal) audase pe Lgijlie die dalide 30 yh g saeal)l il Sl aldtiall
Jand 32uS) Clalime 223 3 Alladll 3 gall e dpall 5 gimy Bamall il ) ) Slld (5 e S8

Cedl Ly A o eaall il e
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@ 0l b o daall cldl Al paliieally dalaall 06 -12-2-4
2 (G2) 4 sall 8 haad) 48 gana pa Lgii e 2ie 4308 gl) palae

Allaia) (5 sise ey (3-4) Jsall 8 e LSy Alal) Lida gl Al 5l £l Conn
¢lii,ls « (TG ,Cholesterol ,LDL) cx JS 38 5 A s sine (alidil 3 a5 M) (P<0.05)
Sl Gl Ceja i (GB,G7,G6) &llsl qalaall (& (HDL) 385 b s sina
Gl 5 3 salay Ceya i awsall (055 (00 pxlS/pale (250,200,150) ddlise 31 5 saead) il
ic gana po e lie dic Lagy (30) 33aly pundl (135 (0 w218/ aale (250)58 5 o2 geall
am anall Ll Alen s saxal) bl Sl Galiiual aalu 3 (G2) dus sall 3 ksl
- e saall Ol 55 Bale e Al dpand) Y

(Al-Essa & Al-Kubaisy, 2004) 4wl ml ae 488 Gela dllall du) il &5

Ol paalas 3 HDL ssiue (& glii)ls Cholesterol S 5 & Laalads) | slaa il
Loss (21) 83ads mnll 035 00 i) /e (2.5) DS iy sanad) il el Galiiosaly Alaladll
LSyl ) sl ol sl o @l e Alld 3 e e saeall il o) gAY Gl g e) Mg
Ol (il 8 el ) 3auS) claloaeS i il clll Sy ) gAY Al

c A QS e b s daiaia s ) gea

(Mousavi et al., 2012) 4wl )2 &l ae dallall Al jall =l il ands olad) 8
Ol amlas 8 (LDL) S5 8 pnlisily (HDL) S5 8 ol s glii) Lal (53
3l de gana ae Leiijlia die Gl guiBU o glaall 5 5 Sl Caatiiall (g Sl el Aladll
Oy ol Gle sl ) sasal) il LSliag 3l Aledll o) gall ) @l 550 ) g A gl
Asinia b)) seay ST 4al) 2] 3 g saal)

Davoudi-Kiakalayeh ) ¢sialll 4w )2 il ddllae dlladl du pall #i5 Gl Laiy

G Ol 83 b s S (s sie B el s lelii)) 1shaaY ol (et al., 2017

003 0= axlS [ a2le (400,200,100) sasall Gl Jlall (aliiuall (e ddlidae 38 5 Ge s
EWEN|

Shahraki et al., ) csiald) dul il lall ol i Culls 4udi olaiy) i

|sBaY (s A (TG, LDL ,Cholesterol) ce IS ssime & lelii)) 1shaY (3 (2007

salally anisall (oSl el Aliadll 4381 i) giall aslae 3 pall S 3 55 b Laalaasl
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Results and Discussion..........cccceveeveenene.. 48U 5 )l ) Jacdl

oaibad e (g ging samall il o) ) @lld a5l 385 (STZ) streptozotocin i)
Sl ALl ol il aey g 48] W) ¢ pal) S daila

A g pall gualaall A gaal) julaa 58 5 G (3-4) doaad)

TG Cholesterol HDL LDL Ay yaall
i laleall
101.00 +0.44 | 51.40 +0.92 | 23.80 +0.37 | 24.00 +0.54 B b ds gara
A A A A A
(G1)
130.20+1.95 | 58.40+1.09 | 19.40+0.24 35.60+0.40 3 b de gana
B B B B Lage
(G2)
97.40 +0.50 | 48.20+0.58 | 25.80 + 0.37 31.20+0.58 paliius 4o sarsa
C C C C Jol s
(G3)
96.80 +0.37 | 47.90+054 | 25.60 +0.24 | 30.40 +0.24 | ualiiuads sana
C C C C LR
(G4)
96.60 +0.40 | 47.60+0.50 | 26.20 +0.58 | 29.80 +0.37 | ualiius s sana
C C C C (G5) &l s
125.80 +1.77 | 54.40+0.24 | 21.00 +0.31 | 33.60 +0.67 Ll de gara
D D D D Jol s
(G6)
123.60+0.87 | 54.40+1.24 | 21.20 +0.20 | 33.40 +0.24 4l g de gara
D D D D Al 3
(G7)
121.80+0.73 | 53.80+0.66 | 22.40 +0.24 | 29.80 +0.73 4l g de gara
D D D D G 38
(G8)
3.1126 2.2499 0.9874 1.4618 LSD
Means = SE

(P>0.05) Alaial (s sia dis 4y gina (598 AU () Aad Lo gas AdlA) Cig al)
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; doadl) A Al -3-4
s Al mad -1-3-4

3 left lobe _w¥) s=ill 5 Right lobe o) (adl G ) uad (e S0 S5y
i mal pagad A pad IS adig pu¥) padll e laaa ST Gl Gadll O
LI 5 lagudl de gana 8 2SI il dpa jal) adaliall @ jelal 3 ¢ (Jobules ) Clapadll
LAY (e 308 de gana 43 Jand ¢ ((Central vein ) ¢S » 2y e panad S ¢l gial
a5 Slo gsings A il 5 sear A e 5SSl 5 dm pa yall ¢ (Hepatocytes) asasl
(1-4) A 5,552 (SiNUSOidS) hibualls (cans ) sadll gy 15 daal

Al oaail) (S Sl mia 3 (Oryctolagus cuniculus) oY) A€ & (a i ahis (1-4) o) 3 ) s
L 5 dpausll DAY _ ) Aannb 3 gy 5 S el 2yl asa g aa b e ALl 8 Hlall de gens B 2K
. (H&E stain) (40X ) (dmmmm ) sload ssn s, (Qummm ) 4o sl ool (G ) Ao
gé <l ﬁuﬂ\ s i) u.b 3\95.:‘9‘4“ G gy dalay Adalaall J..,\SU -2-3-4
aalSfazla (250) S agaa geall &) g 3y Balay de jaal) dua gal) 5 haul) de gana

:(G1) Al 5 lasd) de ganay 45 j\Aal) Aic

Joska (250) 38 psed geall &l 5 i Alalaal) de ganall (3 28U dpnpuaill alaliall Ciniia

Eigang S el ay ol (& lialy aus 0e Sl 4l Lo (30) adds aall 55 (e a2

Lin oy bl axe SN Apall Juall il e e Sliab Lpasl) LAY 6 (S5 HAT
(2-8) ¢ 5ma B LS (S )yl s el LAY AL ) L
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83l de_aall de seaall (Oryctolagus cuniculus) «io¥) &S g (b (ajaine ahia (2-4) 5 5a
¢ (G ) s S el sl sy p i daa o) ¢ aall )5 (e prlS/aaks (250) S  a g seall <l g 3
il axe oo ((EEED ) ALaSH LA H,- ) Al LD L ) ¢ ) (5 pen i

(H & E stain) (40x ) ({mmmm) <Y Jusd

8le; A yaall e senall (Oryctolagus cuniculus) <L) aS g & o ywiue ghia (3-4) 5 5a
G () oS sl gt B b ¢ aaldl 05 (e palS/aake (250) DS a s sall Sl g0
() e Jel e o (EEE ) L) As (EEE ) e

. (H & Estain) (100x ) ({mmmm ) <lilusll csis
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Ofinld) A ) il ae 2SI a8 ) QA sz of ) g A0 Al jall il s
b AaSE et e b A s 8 AT G el il (Oladele et al., 2020)
asdsall il g 3 Alabaall G gall de gana 3 2l DAY

gy Bl (e gal) (g gadl) aadll o) A (Hussein, 2020) Gabldl SLE olady) bl g

Aeay! a2 LGN ) Gob ge dsaalsl Lokl Ledl N (535 50 seall

Grgan e Laa 28U 6 5lal) ISl aphaad e e il 3ol )saal) Al sl gauslll
LS Ciga B ey A i) (s pasll LBIAT Sy AT

28 e o g geall &Gl 3 30k daew X3l ( Khan et al., 2020) 4wl Sela Laiy

b dualadl gl 5 GERY1 ) a5 Lae 28 st L 1 3 jlall <l il 50 5k e

¢ leuSiis sl AN dualall Al Gldbpal) (B pugil) S ddlal 38 5a0 a4l

Dy 5 280 manss Ja13 83 52 sall By sedll Lo Y1 (3 o s Bl ) il g3l (B g 5l L5 )
AN o geadll B AT

S =i o) ) (Karakahya & Koca, 2016 ; Khider et al .,2012) JLil Lo

e ile jeh 125 3 (A Adliie daad g Adliia 30 i o500 geall Gl g 3 3ol Ao jaall I3 A

OME I gan s s B oY) e senal) il gaal Ay Ly gedl) Lo V) B pS o Gigas
LAl de senall U gaa 8 LAl LA adassi | gan 5 LS apdall LISED A ciliayiad

amalaa A 2kl o o aaad) cilidl e paldicaly daleal) iU -3-3-4
1(G1) Al 3l de gana g 4 jial) die paliiull

il Al Galiiaally dlebeall caul Y1 8 Sl g o) Alal) Aol ol il Caaa

25l ek 3 Leg (30) saaly avall ()35 (e plS [ aile (1 250,200,150) 3 s 3xall

Cgh 5 Haa @l e WA Dl ) geay LSl LAY @ jelay dnpk B geay 5 3S all
f) bsa S lS dmph b)) par el a8 Clulpall GlXS s dalaiie 3 ) geay Gasl) Jlall

Al 3 laall de sane (8 2SN i ae &5 AA die (6-4) 3 say (5-4) Bosay (4-4)
sl e dila l gl (ol elliag ¥ saall s o) e Jy Las ((1-4) 3 5a
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paliiudl de seaddl (Oryctolagus cuniculus) «io¥) S must (4 (ajaiue ghia (4-4) 5 5a
Banda 3 sean g S el a gl dan gl (55 (e xS fazle (150) S s samall il Sl (aliiially de jall

o Shnd ( QEER ) Gl Jlal L pe (G ) b 55 LSl DA S5 5 ()
(H & E stain) (40x) ( 4mmmm ) impb s ) sy Clilpal) | sels

oaldinadl de geadll ( Oryctolagus cuniculus ) oY) A€ mud 3 (ajpiee aldie (5-4) 35
Aoaah 8 ) gemn g S el d )l Jaa b (5 (e axlS/aale (200) S saaad) Gl Sl paldiidl de jadll

2sas 0o b (I ) 2 Jlal) LS oo QR ) dornk 5 pem S LA S5 s (umn )
. (H & E stain) (40x ) ( €M ) Lapb s ) e cililual
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oaliivally de jadl de genall 8 (Oryctolagus cuniculus) <i¥) A8 (& (o jaiue gl (6-4) 55
() xnb 3 S el 2ol Ba gl anall 35 (e palSaale (250) S amall bl Sl
a5 0e Send ( Q) RS sl G A e () b ) R LD

. (H & E stain) (40x ) (4 ) il

LY pad e S o dils @il sea s aae Al Al Al Cian

3 (Panovska et al., 2007) 4d) JLil le ae i Lo 138 5 3axad) cildd Slall (aliioually

Lo ) el (g5el g saeadl il L) Galiinally o jaill oy o sie 2SI grasi Aadls JaaY

b gl s el S il Al e Bliadl 8 5 S dpaal Ll Alad LS ja (e B2zl 4 gind

G Y g 281 A g BaleS Jonh elldy g il 830 5 A gdl aleaY) e il gia) X5 2<0
gl e )y gl

2sa pe BaY M (Yazdanparast, 2013) 4 < Hlal L e Al A jall cags)
) el G o 5 3anad) @l S Galiiall de ) gudbaall b 2 g & ) jul
Dsdally kUil deayls eVl o Al Ll @ld s baeadl Gl Galitius @il
. 30 giall 3 yall

¢l (Khleifat et al., 2002) 4w 2 i ae ddladl 4l jall il i) olasV) iy
Aalaiia 3 ) pemy il ) seda g dpnpdall A ) 80 5 smy (538 pall 25l 35y ) gas
a8 21 Sl Al Al e Jy Lae dpmds Allay L sil 5 sl LA a5a
LA e alial) 8 saeal) el dlad e Jals 13a sy sanal bl el aliialls de el
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_Results and Discussion............................ Ad8all gl &l ) Joadll

aalaal) B Al maad o Banad) cildl Alall Galidiaally dlalaal) il -4-3-4
1(G2) a gl 8 asadl Ao gana pon Al i il gl

Gl Sl Galitodly daall cul Y1 8 Sl o) dllall Al all il o
b5y saley Lemaad & & ey aeall ()5 (e aalS/ axle (250,200,150) S saxall
i ganall (8 S s (b Lags (30) 33als puall (15 (0 318/ pale (250) S o e geal
B pusio S el 25l eh B anall ()5 (e p3lS/ aale (150) DS <y A5G
Cans Sl et lilual) (s (3 aast Gigan s LAl Juall QS axe e Sl das
Goeaall andll vie ASll s jelal (s (A (7-4) &) 3 (8 LS 3 Ak Lasll 3IA)
sy sOSoall 2l sl ()5 (e a2lS/ aale (250,200) Sl @ld 488l aaalall
3 gemy Slilualls Leisil 5 Lol LAY ) seda ) ddla) 40l Jlal) oUsiil § dpanla
cBldl e A3 )Eal) die (9-4)5 (8-4) tosa (B WS WAL (any AL ) ae dpapdall )
. (3-4) (2-4) 4, 5 ) 50 A sall B slasll e gana (A Al

de yaall 43650l de sanall (Oryctolagus cuniculus) oY) aS g b oo s ahie (7-4) 5 5o
podgmall Glg3h Bla Cea W )5 e alS faale (150) 3SUh saall cldl Sl galdiedl
WAL s AT () S8 o sie 8 3nm (538 5al) 25l s gl sl (35 (e o30S/ aale (250) 55 5
(40x) () Sl e e SR ) LS sl d e o (GEEEE ) A0

. (H & E stain)
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_Results and Discussion............................ A58Ually il ) Joadl)

4l de saaall (Oryctolagus cuniculus ) <Y aS zuwd 3 (ajaiue ghic (8-4) 5 sa
aspnall g i e 5 amal) (35 e 1S Jpake (200) 35 sl il ) aldidl e ad)
el Al LA (Gl ) ks 5 s 558l 2yl an gl sl (535 G 1S faale (250) S
() Sl s s o Slod (R ) Ans)) Jlall i) oo @) Ak i)

.(H & E stain) (40x ) (€I ) LAl pans L

ali gl de saall (Oryctolagus cuniculus ) «isY) A€ muw b (i peiue ghia (9-4) 3) 5
pomdgall Gy i e a d asall ()5 (e prlS faile (200) S sanal) il Al paldiidl de el
LSl DAY (. ) b 8)sar S al 2l a3 anall )y (e aalS faale (250) S
() Slileall s aie oo S (GEEED ) L) Ol G oo (@ ) Lk 55
. (H & E stain) (40x )
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Results and Discussion............c.ccccoeueeee... AL 5 ) 2l 1) Jacadl

S5 Ll e a8l o Alen (8 aalu saeal) il Sl paldied) o) e Ja 13

Al M sall (e aaadl 4SOl 53k e V) 138 ela 35 A D) aalaall a0 seall
L s aia g Byadl o2l A1) 3] 8 Abiaiall 43 )08 e Slizad Al a1 o 1aY) a8 el
A elay g dpanall 3 gall puall (i 23 Cany LIAIL Galy (o3 QL (6 sluse JiE 505k e
Al dul ol il awal) 8 520SM saliadl) ey 31 5S) 5 ad ) dleabie Gask oo
WAL dlea g saxall @l o) J) (Shahat et al., 2016) Sabdl 4l Lol b ae (35
e palill plaal) Gl el 55 pall 5 sdall ) ad aie () (g2 @l g 4l ol i) s 2l
65 S A gl S ) e saeall clil Sl Galiiial) @Y dagi oSl alea !
5oad) Jsdall ) ais sl dea¥) o LAl LIAN (a peadlly g auall LA any Tl 1 0

4 sl A (Bachtarzi et al., 2016) 4wl 2 7l ae ddlad) 4 jall il i)

V1 a3k oo sasall Gl Sl Galiieall G el ) Ll 3 gasll gl

) (aliisal el dagii 5 yal) ) gaall 0 oS aie o 4,08 e Slad Sl AL ik )

ClabiaeS Jans Al A gl o gall g by glal) o Aladl) LS Gall e a2l e saxal) il

L) Alladll aodati il ) sauSHD slea) o L2l LA Alea e Jead dapa 528)
Al LAY ad Yl s anall LBIAT

Gk oo sl ) 3l ) (Activity et al., 2014) caalll < Ll olas¥l iy g
DS (e Rl LS Adbass G Jall Uil R 5y 5o (535 2,5 s
poelaal ge L jlie tie saead) il Sl Galiial de jad) ) pudad) 3 Al
b aalud il Aladll LS el e waall e saeal) cils 3 ) el 55e) B G sall
Al A sall e 2SN s Ales

Giob oe s s e A saall cls o) J (Kalantari et al., 2013) 4wl )y & Ll

e Stimd il il Ll (aliindll e jadl) puebadl) b 20 st b ealal) i)

Lasl LA Aodluy all Juall Lldanl 1 5laaY 3 (Acetaminophen) dseud) saldll
Sl s 8 ali Slasl 55k o (eanb B sear 5 Sl 2yl ) e

o (Ghasemi et al., 2019) 4wl )2 =l ae dallall 4u) jall il Cdlia) s 8
Sl Jsalll [aliiiudly de jaall 456 ) audlaall 3 28U ey 3] 58 5 8 lelisy) ) glasy
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Clfiag ) Lﬂ\@%}}wj\)a\ JPJLA‘: Jala uug)dy‘ oda &MJ\ Ol g dasad) <l

pie 5 lilual) aug oo Sl LAl LA 8 (i il adiy (S el al g
LAl Juall U

dasand &l s BaaY ) (Krache et al., 2015) 4l s gl dllall 4l jall il el
35l b i s Al Jlall HUsil ane 5 4Kl LAY 8 i) adilly culiad A1) s b
Gl VSl paliiaal o) @l G Gn By (5500 G Crgaa S cililualls 538l
O Sl e 1 Galdiae) 8k ) el Gune 3 g 85 20 g e dila T Led saxal
Al Gy la ) agm 88l Galdiid) A e i
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: Conclusions <oy
o L e Al 25 adlal) dal ol =il s ~
sz oA DAl Al (3 5 e

Uan (A gine Aan Gl el Cus g geall g Bale o) Aallad) Al jall i & jeldal -1
Lain (ALT,AST,ALP) (s JS 3 i @i )) Cua 28l ey i) o e} (Al 5 45 seal) yuladll
&5 O SUs Losll e IS 3855 qils ((GSH,CAT ) 32uSY) Clilias 3855 (il
(HDL) aléails (ha JS 38 55 i) e Db o gl 5 o gaudlisall 5 o 533 gusall 38 5 (il
Aall die A gall 3 plasall Ao gana (B 2SN B A je Gl S s (LD, TC,TG)
LAl 5 hadl de gene ae

e Lpansd) dm Ay Allad llia) sarall Gy Galiiue o) A Al all gl ekl -2
Gl 33 el (Al g & geall ulaall Gams 38 5 Gawad Gaob Ge a s seall G5 0 5ake L
DS adi ) Ly A0l aladl & (ALT ,AST ,ALP) (x S 35 (ddil Cua afl
asidgall (e JS 515 ol KUy Ly sall JS (mlidl g (GSH, CAT) 328Y) ilaliaa ey 3l
ad Y (HDL) S 55 gl s (LDLTC,TG) e IS alédi) e Slab o ganllS 5 o sl sall
¢xla (150,200,250) 32S % samall Sl Alad) (aliiiadly dlaleall apalaall S8 dpapuil) A1)
cemall )y e arlS/

On @2lS/ pale 250 385 sarall Sl paldiealy a2l o) el il ciy 85-3
oy Lagh o g3 guall Qb 3ul dpand) ol LN e QSN 8 (5 Y1 Adedll A) CilS anal) )
A g el Aaall g daalisll julall
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LS el () aiing saa o O samall il (31 )5 3 53 s sall Alladl) S pull Al 2 -5
LA g Akl 8 gl ) Alee 8 dlad SY)

@Sl gy Abadll cail ¥ e saealdl il el aliiiadl 3008 cl il Aol o -6
C il Sl

84



References

J..ﬂ.a.a.d‘

References

85




RETEIENCES ., ladll

L) clatial s 8 dglall clilad) . |, (2016) Ol gl U Jall)
da gkl 4 puadl o)yl 8 Al y Laludll 5 ALesl Ll il Al s ddadll
_é\‘)’d\—'&‘)‘a..\j\—'é‘)mzd\QM\;—&G\J‘}X\:\:\E—::\J%J

Ll Gl paliiidl Bl all Gl Ay i Al 3, (2021). webs A8 ¢ g gan

058y (A Al 5 & gs gl juladll ey e ((Cyperus rotundus) el il

astall Lyl 4K ¢ ruale Al ¢ agageall Glgn sale dldad) G13al
3 S drala — 48 juall

Aae ¢ Ajlae Al Al Glilcaall 4yl JSaYY | (2017) 3 gaalall e daaac Jgla
(132) 23l 2 sl ¢ (il 5 day )

el paal) pitll 4eSlWl Jlal) paliiuadl JE gl ) eall ansi | (2021 ) . s gy ¢ ageld) 2

Soal B U 5okl daialy 4y s sal) el e Hylocereus polyrhizus

Aasla — 48 jeall aslall Ay i) A0S ¢ piale Al ¢ o0 gl 5y Alslaall pagd
S

& lllenind 5 dplall il 4paal |, (2017) . OSS b ¢ dag ¢ lua Al ae ¢ age
- lasy daala — 2lany dadae, dgadll <l jlianl)

Teucrium polium saxall <l (e & jaad) o @Bl 6, (2011) . spaws £ A lla
oSl ely Abad) 5 Al el Jead 4 s paSH il e b
(3) 23l ¢ (24) Aol — Al g Ly i Alaa | G VL Ciniasdl

sany Clygiuae b Addila 30lS agagall Slghn 8 | (2016) Lozl ded e
LIS ¢ ol dagshl L panll Gl 5 (8 dga el Halaall 5 i g el

, Aplal) daals — 4y )
HJSS\J,\C cg.l'b.‘d‘40u.\9 dé\g.'\c (S Imac M"\P dadac ‘“’Jh.“ cowﬁ adac o g4

Gl G LAl el jaall b shlie GG 8 clilal) Gans a5, (2015) . s
} (1) Aaad) ¢ 13 alsalle el 3l ?M Oy Adss

86



RETEIENCES ., ladll

:\,3):\353\1\ Jdlaall

Abd — AL gadir, M. I. ; lhaimer, M. M. ; Sabah Elkhier, M. K. and
Idris, O. F.(2009). Effect of Benzoic Acid and Combination
of Benzoic with citric acid as Food Additives on Renal
Function of Experimental Rates. Asian J. Clin.Nutr. 1(2)PP:
83-87 .

Abd El-Sameaa, R., Aioub, A., Elsobky, A., & Hendawy, M.
(2018). Toxlcological and Histopathological Effects of
Diazinon and Sodluim Benzoate on the Nile Tilapia Fish,
Oreochromis niloticus L. Zagazig Journal of Agricultural
Research, 45(1),P: 165-175.

Abdel Aziz, I. I. and Zabut, B.M.(2012). Blood indices of sodium-
benzoate administrated albino rats: effect of olive oil and/or

time-dependent recovery . Egyptian Journal of Biology,PP:
14: 50-56 .

Activity, H., Alcoholic, O. F. H.-, Of, E., & Teucrium, |. (2014).
Hepatoprotectie Activity of Hydro- Alcoholic.P: 3(4), 1331-
1339.

Afshin, A., Sur, P. J., Fay, K. A., Cornaby, L., Ferrara, G.,
Salama, J. S., Mullany, E. C., Abate, K. H., Abbafati, C.,
Abebe, Z., Afarideh, M., Aggarwal, A., Agrawal, S.,
Akinyemiju, T., Alahdab, F., Bacha, U., Bachman, V. F.,
Badali, H., Badawi, A., ... Murray, C. J. L. (2019). Health
effects of dietary risks in 195 countries, 1990-2017: a
systematic analysis for the Global Burden of Disease Study
2017. The Lancet, P: 393(10184), 1958-1972.

87



RETEIENCES ., ladll

Ahmad Bhat, S., Hassan, T., & Majid, S. (2019). International
Journal of Medical Science and Diagnosis Research
(IIMSDR) Heavy Metal Toxicity and Their Harmful Effects
on Living Organisms-A Review. 3(1), P: 106-122,

Aledwany, A., Basal, W., Al-Senosy, N., & Issa, A. (2018).
Assessment of Genotoxicity of Potassium Nitrate and
Sodium Benzoate in Drosophila melanogaster Using Smart
and Comet Assays. Egyptian Academic Journal of
Biological Sciences. C, Physiology and Molecular Biology,
10(2),P: 83-97.

Al-Essa, L., & Al-Kubaisy, K. (2004). the Effects of Teucrium
Polium Leaves on Hematological Indices and Some
Biochemical Parameters in Rats. Bulletin of Pharmaceutical
Sciences. Assiut, 27(1), P: 75-78.

Allain.(1974).Measurement of cholesterol.Clin.Chem. 20:470-475.

Al-Mamoori, F., & Aburjai, T. (2020). Anti-nephrolithiatic efficacy
of teucrium polium aerial parts extract in a lithiasic rat
model. Journal of Research in Pharmacy, 24(6), P: 874—
881.

Allain, C. C., Poon, L. S., Chan, C. S. G., Richmond, W., & Fu,
P. C. (1974). Enzymatic determination of total serum
cholesterol. Clinical Chemistry, 20(4), P: 470-475.

Alsamarrai, J., Ibrahim, Z., & Mustafa, M. A. (2020). Study Of
Some Enzymatic And Histopathological Variants Of The
Effect Of Sodium Benzoate On Rabbits. 07(09), 624-635.

88



RETEIENCES ., ladll

Alsudani, A. A., & Alhamadawi, H. A. (2020). A physiological
study of the effect of some food additives on the
hypothalamic-pituitary-testis axis in male albino rats.

Journal of Physics: Conference Series, 1664(1).

Amini, R., Yazdanparast, R., Aghazadeh, S., & Ghaffari, S. H.
(2011). Teucrium polium reversed the MCD diet-induced
liver injury in rats. Human and Experimental Toxicology,
30(9), P: 1303-1312.

Amit, S. K., Uddin, M. M., Rahman, R., Islam, S. M. R., & Khan,
M. S. (2017). A review on mechanisms and commercial
aspects of food preservation and processing. Agriculture
and Food Security, 6(1),P: 1-22.

Amraee, S., Bahramikia, S., & Mohammadi, A. (2020). Effective
fraction of Teucrium polium suppressed polyol pathway
through inhibiting the aldose reductase enzyme: Strategy to
reduce retinopathy. Journal of Medicinal Plants, 19(73),P:
82-90.

Amraei, M., Ghorbani, A., Seifinejad, Y., Mousavi, S. F.,
Mohamadpour, M., & Shirzadpour, E. (2018). The effect
of hydroalcoholic extract of Teucrium polium L. On the
inflammatory markers and lipid profile in
hypercholesterolemic  rats. Journal of Inflammation
Research, 11, P: 265-272.

Ardestani, A., Yazdanparast, R., & Jamshidi, S. (2008).
Therapeutic effects of Teucrium polium extract on oxidative
stress in pancreas of streptozotocin-induced diabetic rats.
Journal of Medicinal Food, 11(3), 525-532.

89



RETEIENCES ., ladll

Asadi, Y., & Farahmandfar, R. (2020). Frying stability of canola
oil supplemented with ultrasound-assisted extraction of

Teucrium polium. Food Science and Nutrition, 8(2).

Aziz, I. 1. S. A., & Zabut, B. M. H. (2012). Blood indices of sodium-
benzoate-administrated albino rats : effect of olive oil and /

or time-dependent recovery. 14(0), P: 50-56.

Bachtarzi, K., Hilmi, S., Laouar, H., Belkheiri, A., & Pacha, Y.
H. (2016). The chronic toxic effect of Teucrium polium
aqueous extract on some blood parameters in rat. Der
Pharma Chemica, 8(19), P: 384-387.

Bahramikia, S., & Yazdanparast, R. (2012). Phytochemistry and
medicinal properties of teucrium polium L. (Lamiaceae).
Phytotherapy Research, 26(11), P:1581-1593.

Bancroft, J.D. and Stevens, A., (1982). Theory and practice of
histological techniques. 2 nd (ed.) churchill living stone,
Edinburgh

Barbosa-Cnovas, G. V. ; Fernndez-Molina, J. J. ; Alzamora, S.
M. ; Tapia, M. S. ; Lopez Malo, A. and Chanes, J.
W.(2003). Handling and Preservation of Fruits and
Vegetables by Combined Methods for Rural Areas. Food

and Argriculture Organization of the United Nations.p.50

Bassalat, N., Tas, S., & Jaradat, N. (2020). Teucrium
leucocladum: An effective tool for the treatment of
hyperglycemia, hyperlipidemia, and oxidative stress in
streptozotocin-induced diabetic rats. Evidence-Based

Complementary and Alternative Medicine, 2020.

90



RETEIENCES ., ladll

Beloborodova, N. ; Bairamov, A. ; Olenin, A. ; Shubina, V. ;
Teplova, V. and Fedotcheva, N. (2012). Effect of phenolic
acids of microbial origin on production of reactive oxygen
species in mitochondria and neutrophils. J Biomed Sci.
19(89):1-9.

Bergmeyer, H.U. and Bernt, E., 1974. Colorimetric assay of
Reitman and Frankel. In Methods of enzymatic analysis
( 735-739). Academic Press.

Betallu, M. A., Tadke, V. B., Vhankate, S. M., Girish, R., Malki,
S., Derbaci, I., & Quenez, R. (2018). Hypolipidemic and
hypoglycemic affects of teucrium polium L. capitatum

extracts in rats. Pharmacia Lettre, 10(2), 31-35.

Bodie, A. R. (2019). ScholarWorks @ UARK Potential
Antimicrobials for Controlling Listeria monocytogenes in

Frankfurters.

Bomzon, A., Shtukmaster, S., & Ljubuncic, P. (2010). The
effect of an aqueous extract of teucrium polium on
glutathione homeostasis in vitro: A possible mechanism of
its hepatoprotectant action. Advances in Pharmacological
Sciences, 2010.

Bouras-Vallianatos, P., 2015. Galen’s reception in Byzantium:
Symeon Seth and his refutation of Galenic theories on
human physiology. Greek, Roman, and Byzantine Studies,
55(2), :431-469.

Burstein, M. J. (1970). Measurement of HDL. Lipid Res. , 11:583

91



RETEIENCES ., ladll

Chabane, S., Boudjelal, A., Keller, M., Doubakh, S., & Potterat,
O. (2021). Teucrium polium - wound healing potential,
toxicity and polyphenolic profile. South African Journal of
Botany, 137. 10.017Widhalm, J. R., & Dudareva, N. (2015).
A familiar ring to it: Biosynthesis of plant benzoic acids.
Molecular Plant, 8(1),P: 83-97.

Chinyere, S. (2021). Analysis of Health Consequences of

Preservatives on Agricultural Foods. 9(January), P: 1-6

Choudhary, A. K. and Rathinasamy, S. D.(2013). Aspartame
induces alteration in electrolytes homeostasis of immune
organs in wistar albino rats. Biomed Prev Nutr.4(2):181-
187.

Clapp, W. L. (2009)."Renal Anatomy". In: Zhou XJ, Laszik Z,
Nadasdy T, D'Agati VD, Silva FG, eds. Silva's Diagnostic
Renal Pathology. New York: Cambridge University Press.

Clarke, H.E., Coates, M.E., Eva, J.K., Ford, D.J., Milner, C.K.,
O'donoghue, P.N., Scott, P.P. and Ward, R.J., (1977).
Dietary standards for laboratory animals: report of the
Laboratory Animals Centre Diets Advisory Committee.
Laboratory Animals, 11(1), :1-28.

Couto, N. ; Malys, N. ; Gaskell, S. and Barber, J. (2013).
Partition and Turnover of Glutathione Reductase from
Saccharomyces cerevisiae: a Proteomic Approach. Journal
of Proteome Research ,12 (6): P:2885-2894.

Daou, R., Joubrane, K., Maroun, R. G., Khabbaz, L. R., Ismail,
A., & El Khoury, A. (2021). Mycotoxins: Factors influencing

92



RETEIENCES ., ladll

production and control strategies. AIMS Agriculture and
Food, 6(1), 416-447.

Davidson, P. M. ; Sofos, J. N. and Branen, A. 1.(2005).
Antimicrobials in Food. 3rd ed., Taylor and Francis group,
USA.p.12

Davoudi-Kiakalayeh, A., Mohammadi, R., Pourfathollah, A. A.,
Siery, Z., & Davoudi-Kiakalayeh, S. (2017).
Alloimmunization in thalassemia patients: New insight for
healthcare. International Journal of Preventive Medicine,
8,p: 1-6.

Deckers, M., Deforce, D., Fraiture, M. A., & Roosens, N. H. C.
(2020). Genetically modified micro-organisms for industrial

food enzyme production: An overview. Foods, 9(3).

Dewangan, D. (2009). Studies on toxico pathology of Sodium
benzoate in rats. M. V. Sc. Thesis, Indira Gandhi

Agricultural University.

Di Meo, S., & Venditti, P. (2020). Evolution of the Knowledge of
Free Radicals and Other Oxidants. Oxidative Medicine and

Cellular Longevity, 2020.

Djahafi, A., Taibi, K., & Abderrahim, L. A. (2021). Aromatic and
medicinal plants used in traditional medicine in the region of
Tiaret, North West of Algeria. Mediterranean Botany,
42(October).

Ekor, M. (2014). The growing use of herbal medicines: Issues
relating to adverse reactions and challenges in monitoring

safety. Frontiers in Neurology, 4 JAN(January), 1-10.

93



RETEIENCES ., ladll

El Atki, Y., Aouam, I., El Kamari, F., Taroq, A., Lyoussi, B.,
Oumokhtar, B., & Abdellaoui, A. (2020). Phytochemistry,
antioxidant and antibacterial activities of two Moroccan
Teucrium polium L. subspecies: Preventive approach
against nosocomial infections. Arabian Journal of
Chemistry, 13(2).

El-Husseini, N., Abd EI-Ghani, M. M., & EI-Naggar, S. I. (2008).
Biogeography and diversity of the Tubiflorae in Egypt.
Polish Botanical Journal, 53(2),P: 105-124

Engvall, E. and Perlman, P., (1971). Enzyme-Linked
Immunosorbent Assay, ELISA. Peeters. H., ed. Protides of
the Biological Fluids, P:553-556.

Eric, L. K., Valentin, K. V., & Jean, L. (2016). Popular medicinal
plants used by the Bantu people and Pygmies living in the
administrative territories of Beni and Lubero (DRC). Journal
of Medicinal Plants Research, 10(30),P: 479-494.

European Commission. (2018). (Text with EEA relevance)
21.6.2017. 2016(68), 48-119.

Fassati, P. and Principe ,L. (1982). Measurement of

Triglyceride.Clin.

Ferrer-gallego, P. P., Rosell6, R., GOmez, J., Laguna, E., &
Peris, J. B. (2019). ( Mill .) Schreb ., Labiatae ), un taxon
nou per a la flora iberica. P: 27-43

Friedewald, W. T., Levy, R. |. and Fredrickson, D. S. (1972)
Clin

%94



RETEIENCES ., ladll

Ganesh Kumar, C., Srinivasa Rao, P., Gupta, S., Malapaka, J.,
& Kamal, A. (2015). Chemical Preservatives-Based
Storage Studies and Ethanol Production from Juice of
Sweet Sorghum Cultivar, ICSV 93046. Sugar Tech, 17(4),
P: 404-411.

Ghasemi, T., Keshavarz, M., & Parviz, M. (2019). Acute
hepatorenal dose dependent toxicity of teucrium polium
hydro alcoholic extract in rat. International Journal of
Pediatrics, 7(9), P: 10099-10107.

Giebisch, G., Krapf, R., & Wagner, C. (2007). Renal and
extrarenal regulation of potassium. Kidney International,
72(4),P: 397-410. https://doi.org/10.1038/sj.ki.5002288

Gulsoy Toplan, G., Goger, F., Taskin, T., Ecevit-Geng¢, G.,
Civas, A, Iscan, G., Kurkcglioglu, M., Mat, A., & Baser, K.
H. C. (2022). Phytochemical composition and
pharmacological activities of Teucrium polium L. Collected
from eastern Turkey. Turkish Journal of Chemistry, 46(1),
P:269-282.

Gulsoy Toplan, G., Goger, F., Tagkin, T., Ecevit-Gen¢, G.,
Civas, A, Iscan, G., Kurkglioglu, M., Mat, A., & Baser, K.
H. C. (2022). Phytochemical composition and
pharmacological activities of Teucrium polium L. Collected

from eastern Turkey. Turkish Journal of Chemistry, 46(1),

Hadwan, Mahmoud Hussein and Hussein Najm Abed. (2016).
“Data Supporting the Spectrophotometric Method for the
Estimation of Catalase Activity.” Data in Brief 6:194—-99.

95



RETEIENCES ., ladll

Halla, N., Fernandes, I. P., Heleno, S. A., Costa, P., Boucherit-
Otmani, Z., Boucherit, K., Rodrigues, A. E., Ferreira, I. C.
F. R., & Barreiro, M. F. (2018). Cosmetics preservation: A

review on present strategies. Molecules, 23(7), 1-41.

Hasson, A. M., Majhwol, E. M., Jabar, H., & Almuoswi, N.
(2021). Evaluation of Some Kidney Functions of Rates
Treated with Sodium Benzoate. 25(1), 4859-4866.

Hazan, R. ; Levine, A. and Abeliovich, H.(2004). Benzoic acid, a
weak organic acid food preservative, exerts specific effects
on intracellular membrane trafficking pathways in
Saccharomyces cerevisiae. Appl.Environ. Microbiol. 70(8):
4449-4457.

Helal, E. G. E., Abdelaziz, M. A., Fadel, H. A. E., & EL-Shenawe,
N. S. A. (2019). The Therapeutic Effects of Vitamin C on
Changes of Some Biochemical Parameters in Male Albino
Rats Treated with Mixture of Food Additives (Sodium
Benzoate + Mono Sodium glutamate + Chlorophyllin). The
Egyptian Journal of Hospital Medicine, 75(6), 3131-3138.

Hernandez, A. F., Buha, A., Constantin, C., Wallace, D. R.,
Sarigiannis, D., Neagu, M., Antonijevic, B., Hayes, A. W.,
Wilks, M. F., & Tsatsakis, A. (2019). Critical assessment
and integration of separate lines of evidence for risk
assessment of chemical mixtures. Archives of Toxicology,
93(10), 2741-2757.

Hernandezi , M; Lopez, R; Abanas, R.M.;V and Arias, A.(1994)
Antimicrobial activity of visnea mocanera leaf extracts .|.
Ethno pharma cology ,41 ;115-119.

96



RETEIENCES ., ladll

HOREYA ERFAN, M.D., S. M. Y. M. D. ., & KARIMA EL-SAYED,
M.D., M. A. Z. M. D. . (2021). Assessment of the Effect of
Concomitant Use of Sodium Benzoate and Fructose on the
Liver Structure and Function in Young Albino Rats. The
Medical Journal of Cairo University, 89(6), 761-767.

Humason, G. L. (1962). Animal tissue techniques. Animal Tissue

Techniques.
Hussein, H. K. (2020). https://doi.org/10.24297/jab.v13i.8717. 13.

Ibekwe, S. E. ; Uwakwe, A. A. and Monanum , O. (2007). Effect
of oral intake of sodium benzoate on some haematological
parameters of wistar albino rats. Scientific Research and
Essay ,2 (1): 6-9 .

Instituto Nacional de Estadistica. (2021). Available on-line at:
48(2), 39-62.

Iriadam, M., Musa, D., Gumuflhan, H., & Baba, F. (2006). Effects
of two Turkish medicinal plants Artemisia herba-alba a n d
Teucrium polium on blood glucose levels and other bio c h
e mi c a | parameters in rabbits. Journal of Cell and

Molecular Biology, 5, 19-24.

Jaradat, N. A. (2015). Review of the taxonomy, ethnobotany,
phytochemistry, phytotherapy and phytotoxicity of
germander plant (Teucrium polium L.). Asian Journal of

Pharmaceutical and Clinical Research, 8(2), 13-19.

Journal, J., Reza Mir, A., Reza shahraki, M., Reza Komeli, G., &
Author, C. (2018). Mir et al. Antidiabetic Effects of

Teucrium polium and Achillea millefolium aqueous extracts

97



RETEIENCES ., ladll

on Streptozotocin-Induced Diabetic Rats. Physiology (JJP),
1(2), 1-9.

Kaboglu, A., & Aktac, T. (2002). A study of the effects of sodium

benzoate on the mouse liver. Biologia, 57(3), 375-382.

Kalantari, H., Forouzandeh, H., Azemi, M. E., Rashidi, I., &
Goudarzi, M. (2013). Study of the protective effect of
Teucrium polium L. extract on acetaminophen-induced
hepatotoxicity in mice. Iranian Journal of Pharmaceutical
Research, 12(1), 123-129.

Kamala Kumari, P. V., Akhila, S., Srinivasa Rao, Y., & Rama
Devi, B. (2019). Alternative to artificial preservatives.
Systematic Reviews in Pharmacy, 10(1), S13-S16.

Kang, J. S., Wanibuchi, H., Morimura, K., Puatanachokchai, R.,
Salim, E. I, Hagihara, A., Seki, S., & Fukushima, S.
(2005). Enhancement by estradiol 3-benzoate in
thioacetamide-induced liver cirrhosis of rats. Toxicological
Sciences, 85(1), 720-726.

Karakahya, F., & Koca, Y. B. (2016). Effects of the Food Additive
Sodium Benzoate on Developing Chicken Liver Gelismekte
Olan Tavuk Karacigeri Uzerine Gida Katki Maddesi Sodyum
Benzoatin Etkileri Effects of the Food Additive Sodium
Benzoate on Developing Chicken Liver 2 . MATERIAL AND
METHOD. 37(2).

Karakahya, F., & Koca, Y. B. (2016). Effects of the Food Additive
Sodium Benzoate on Developing Chicken Liver Gelismekte

Olan Tavuk Karacigeri Uzerine Gida Katki Maddesi Sodyum

98



RETEIENCES ., ladll

Benzoatin Etkileri Effects of the Food Additive Sodium
Benzoate on Developing Chicken Liver 2 . MATERIAL AND
METHOD. 37(2).

Karpinski, T. M. (2020). Essential oils of lamiaceae family plants

as antifungals. Biomolecules, 10(1).

Keim, R. G. (2017). The Future Is Now. Journal of Clinical
Orthodontics : JCO, 51(1), 9-10

Khan, I. S., Dar, K. B., Ganie, S. A.,, & Ali, M. N. (2020).
Toxicological impact of sodium benzoate on inflammatory
cytokines, oxidative stress and biochemical markers in male

Wistar rats. Drug and Chemical Toxicology, 0(0), 1-10.

Khan, M., Mobin, M., Abbas, Z., & ALMutairi, K. (2015).
Acclimation of Teucrium polium Plants to Seasonal
Variations by Alterations in the Activities of Antioxidant
Enzymes and Protein Accumulation. British Journal of
Applied Science & Technology, 11(5), 1-9.

Khidr, B. M. ; Makhlouf, M. M. and Ahmed, S. M.(2012).
Histological and ultrastructural study on the effect of sodium
benzoate on the liver of adult male albino rats. Journal of
Zoology.41 (1): 11-39.

Khleifat, K., Shakhanbeh, J., & Tarawneh, K. (2002). The
Chronic Effects of Teucrium polium on Some Blood
Parameters and Histopathology of Liver and Kidney in the
Rat. Turkish Journal of Biology, 26(2), 65-71.

Khodaei, F., Kholghipour, H., Hosseinzadeh, M., & Rashedinia,

M. (2019). Effect of sodium benzoate on liver and kidney

99



RETEIENCES ., ladll

lipid peroxidation and antioxidant enzymes in mice. Journal

of Reports in Pharmaceutical Sciences, 8(2), 217-223.

Khoshnoud, M. J., Siavashpour, A., Bakhshizadeh, M., &
Rashedinia, M. (2018). Effects of sodium benzoate, a
commonly used food preservative, on learning, memory,
and oxidative stress in brain of mice. Journal of Biochemical

and Molecular Toxicology, 32(2).

Krache, I., Boussoualim, N., Charef, N., Trabsa, H., Ouhida, S.,
Benbacha, F., Daamouche, Z. E. Y., Benzidane, N,
Baghiani, A., Khennouf, S., & Arrar, L. (2015). Evaluation
of acute and chronic toxic effects of Algerian germander in
Swiss albino mice. Journal of Applied Pharmaceutical
Science, 5(Suppl 3), 027-032.

Kwon, H., Choi, Y., & Kim, D. (2019). Monitoring of the Sorbic
Acid, Benzoic Acid and Sulfur Dioxide for Commonly
Consumed Beverages, Snacks and Instant Ramens in
Korea. 32(4), 379-384.

Lin, C.-H., Wang, S.-H., & Lane, H.-Y. (2022). Effects of Sodium
Benzoate, a D-Amino Acid Oxidase Inhibitor, on Perceived
Stress and Cognitive Function Among Patients With Late-
Life Depression: A Randomized, Double-Blind, Sertraline-
and Placebo-Controlled Trial. International Journal of

Neuropsychopharmacology, 1-11.

Ljubuncic, P., Dakwar, S., Portnaya, I., Cogan, U., Azaizeh, H.,
& Bomzon, A. (2006). Agqueous extracts of Teucrium

polium possess remarkable antioxidant activity in vitro.

100



RETEIENCES ., ladll

Evidence-Based Complementary and Alternative Medicine,
3(3), 329-338.

Loeb, W. F., & Quimby, F. W. (1999). The clinical chemistry of
laboratory animals (Issue Sirsi) 19781560327172).

Mahmoud, G. S., Sayed, S. A., Abdelmawla, S. N., & Amer, M.
A. (2019). Positive effects of systemic sodium benzoate and
olanzapine treatment on activities of daily life, spatial
learning and working memory in ketamine-induced rat
model of schizophrenia. International Journal of Physiology,

Pathophysiology and Pharmacology, 11(2), 21-30.

Mandal, D. (2019). Food preservative chemistry: Effects and side
effects J. Indian Chem. Soc, 96(December), 1519-1528.

Markel, A.L. ; Achkasov, A. F. ; Alekhina, T. A ; Prokudina, O.
l. ; Ryazanova, M. A. and Ukolova, T. N.(2011). Effects of
the alpha- and gamma-polymorphs of glycine on the
behavior of catalepsy prone rats. Pharmacol. Biochem.
Behav. 98(2): 234-240.

Mehrabani, D., Ziaei, M., Hosseini, S. V., Ghahramani, L.,
Bananzadeh, A. M., Ashraf, M. J., Amini, A., Amini, M., &
Tanideh, N. (2011). The effect of calendula officinalis in
therapy of acetic acid induced ulcerative colitis in dog as an
animal model. Iranian Red Crescent Medical Journal,
13(12), 884—890.

Meister, A. and Tate, S. S. (1976). Glutathione and related
gamma-glutamyl compounds: biosynthesis and utilization.
Annu. Rev. Biochem. 45: 559-604.

101



RETEIENCES ., ladll

Mohamed, A. A. H., Helal, E. G. E., & Abdelaziz, M. A. (2021).
Adverse effects of two kinds of food additives mixtures (Fast
green + glycine, fast green+ sodium nitrate and sodium
nitrate + glycine) on some physiological parameters in male
albino rats. Egyptian Journal of Hospital Medicine, 83(1),
1259-1264.

Mohd, M.H., (2010). Diversity of Fusarium semitectum (berkeley
and ravenel) associated with red-fleshed dragon fruit
(Hylocereus polyrhizus [weber] britton and rose) in

Malaysia, Universiti Sains Malaysia.

Mousavi, S. E., Shahriari, A., Ahangarpour, A., Vatanpour, H.,
& Jolodar, A. (2012). Effects of Teucrium polium ethyl
acetate extract on serum, liver and muscle triglyceride
content of sucrose-induced insulin resistance in rat. Iranian
Journal of Pharmaceutical Research, 11(1), 347-355.

Movahedi, A., Basir, R., Rahmat, A., Charaffedine, M., &
Othman, F. (2014). Remarkable anticancer activity of
Teucrium polium on hepatocellular carcinogenic rats.
Evidence-Based Complementary and Alternative Medicine,
2014.

Niem, M., Sbeih, M., Niem, M., & Sbeih, M. (2018). Jerusalem —
Palestine 1439 - 2018.

Nosrati, N., Aghazadeh, S., & Yazdanparast, R. (2010). Effects
of Teucrium polium on Insulin Resistance in Nonalcoholic
Steatohepatitis. JAMS Journal of Acupuncture and Meridian
Studies, 3(2), 104-110.

102



RETEIENCES ., ladll

Oghenetekevwe, E., Oronne, A. J., & Bassey, E. E. (2019).
Effect of Oral Intake of Sodium Benzoate on Serum
Cholesterol and Proinflammatory Cytokine (Tumor Necrosis
Factor Alpha [TNF-a] and Interleukin-6 [IL-6]) Levels in the
Heart Tissue of Wistar Rats. Asian Journal of Research in
Biochemistry, 5(2), 1-8.

Oladele, J. O., Oladele, O. T., Ademiluyi, A. O., Oyeleke, O. M.,
Awosanya, O. O., & Oyewole, O. [. (2020). Chaya
(Jatropha tanjorensis) leafs protect against sodium
benzoate mediated renal dysfunction and hepatic damage

in rats. Clinical Phytoscience, 6(1).

Olofinnade, A. T., Onaolapo, A. Y., & Onaolapo, O. J. (2021).
Anxiogenic, memory-impairing, pro-oxidant and pro-
inflammatory effects of sodium benzoate in the mouse
brain. Dusunen Adam, 34(1), 14-22.

Oyewole , O. ; Dere, F. and Okoro, O. (2012). Sodium benzoate
mediated hepatorenal toxicity in wistar rat: modulatory
effects of Azadirachta indica (neem) leaf. Eur. J. Med
Plants . 2(1): 11-18.

Panovska, T. K., Kulevanova, S., Gjorgoski, I., Bogdanova, M.,
& Petrushevska, G. (2007). Hepatoprotective effect of the
ethyl acetate extract of Teucrium polium L. against
carbontetrachloride-induced hepatic injury in rats. Acta
Pharmaceutica, 57(2), 241-248.

Parcheta, M., Swistocka, R., Orzechowska, S., Akimowicz, M.,
Choinska, R., & Lewandowski, W. (2021). Recent

103



RETEIENCES ., ladll

developments in effective antioxidants: The structure and

antioxidant properties. Materials, 14(8), 1-24.

Patton, C. J., & Crouh, S. R. (1977). Urea colorimetric endpoint
determination urease-Berthelot reaction. Annal. Chem, 49,
464-469.

Paulusma, C. C., Lamers, W. H., Broer, S., & van de Graaf, S.
F. J. (2022). Amino acid metabolism, transport and
signalling in the liver revisited. Biochemical Pharmacology,
201 (April), 115074.

Pizzorno, J. (2015). The kidney dysfunction epidemic, part 1:
Causes. Integrative Medicine (Boulder), 14(6), 8—-13.

Pompella, A. ; Visvikis, A .; Paolicchi, A. ; Tata, V. and Casini,
A. F. (2003). The changing faces of glutathione, a cellular
protagonist. Biochemical Pharmacology, 66(8): 1499-1503.

Priya, R.J.; Sridhar, R.; Balachandran, C. and Manohar,
B.M.(2010) Effect of sodium benzoate treatment on body
weight of wistar rats.Indian Vet. J., 87:303-304.

Radwan, E. H., Elghazaly, M. M., Hussein, H. K., Kamel, K.,
Aziz, A., & Barakat, A. l. (2020).
https://doi.org/10.24297/jab.v13i.8555. 13, 1-13.

Raidal, S., & Echols, S. (2007). The Advantages and
Disadvantages of Excreting Uric Acid. Annual Conference,
87-100.

Regulation, E. U., Regulation, W. E. U., Regulation, C., li, A,

Ireland, N., Ireland, N., Protocol, N. I., Regulation, C., Ii,

104



RETEIENCES ., ladll

A., Curcumin, A., & Quinoline, T. (2022). Approved

additives and E numbers.

Reiter, R. J., Tan, D. X., Rosales-Corral, S., Galano, A., Zhou,
X. J., & Xu, B. (2018). Mitochondria: Central organelles for
melatonins antioxidant and anti-Aging actions. Molecules,
23(2), 1-25.

Robelius, F. (2007). Acta universitatis upsaliensis. In Matrix (Issue
125).

Salehi, B., Martorell, M., Arbiser, J. L., Sureda, A., Martins, N.,
Maurya, P. K., Sharifi-Rad, M., Kumar, P., & Sharifi-Rad,
J. (2018). Antioxidants: Positive or negative actors?
Biomolecules, 8(4), 1-11.

Salimnejad, R., Sazegar, G., Borujeni, M. J. S., Mousavi, S. M.,
Salehi, F., & Ghorbani, F. (2017). Protective effect of
hydroalcoholic extract of Teucrium polium on diabetes-
induced testicular damage and serum testosterone
concentration. International Journal of Reproductive
BioMedicine, 15(4).

Salmeron-Manzano, E., Garrido-Cardenas, J. A., & Manzano-
Agugliaro, F. (2020). Worldwide research trends on
medicinal plants. International Journal of Environmental
Research and Public Health, 17(10).

Santi¢, Z., Pravdié¢, N., Bevanda, M., & Gali¢, K. (2017). The
historical use of medicinal plants in traditional and scientific
medicine. Psychiatria Danubina, 29(1), 787-792.

105



RETEIENCES ., ladll

Sarac, H., & Sari, M. (2019). Determination of the effects of food
preservatives benzoic acid and sodium nitrate on lifespan,
fertility and physical growth in Caenorhabditis elegans.

Journal of Survey in Fisheries Sciences, 6(1), 49—-63.

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

Savvidou, S., Goulis, J., Giavazis, |.,, Patsiaoura, K.,
Hytiroglou, P., & Arvanitakis, C. (2007). Herb-induced
hepatitis by Teucrium polium L.: Report of two cases and
review of the literature. European Journal of

Gastroenterology and Hepatology, 19(6), 507-511.

Seadlak, J. and Lindsay, R.H., 1968. Analytical Biochemistry.
192, Cited by Al-Zamyle, OM, Al-Nimer MS, Al-Muslih RK
(2001). Detection the levelof peroxynitrite and related with
antioxidant satus in the serum of patients with acute

myocardial ifraction. Nation. J. Chem, 4, :625-637.

Seekles, S. J., van Dam, J., Arentshorst, M., & Ram, A. F. J.
(2022). Natural Variation and the Role of Zn2 Cys6
Transcription Factors SdrA, WarA and WarB in Sorbic Acid

Resistance of Aspergillus niger. Microorganisms, 10(2).

Shafiee-Nick, R., Ghorbani, A., Vafaee Bagheri, F., &
Rakhshandeh, H. (2012). Chronic administration of a
combination of six herbs inhibits the progression of
hyperglycemia and decreases serum lipids and aspartate
amino transferase activity in diabetic rats. Advances in

Pharmacological Sciences, 2012.

106



RETEIENCES ., ladll

Shahat, A. A. file:///C:/Users/DELL/Desktop/ .pd., Alsaid, M. S.,
Kotob, S. E., Husseiny, H. A., Al-Ghamdi, A. A. M., &
Ahmed, H. H. (2016). Biochemical and histological
evidences for the antitumor potential of Teucrium
oliverianum and Rhazya stricta in chemically-induced
hepatocellular carcinoma. African Journal of Traditional,

Complementary and Alternative Medicines, 13(1), 62—70.

Shahmohammadi, M., Javadi, M., & Nassiri-Asl, M. (2016). An
Overview on the Effects of Sodium Benzoate as a
Preservative in Food Products. Biotechnology and Health
Sciences, 3(3).

Shahraki, M. R., Arab, M. R., Mirimokaddam, E., & Palan, M. J.
(2007). The effect of Teucrium polium (Calpoureh) on liver
function, serum lipids and glucose in diabetic male rats.

Iranian Biomedical Journal, 11(1), 65—-68.

Sharifi-Rad, M., Anil Kumar, N. V., Zucca, P., Varoni, E. M.,
Dini, L., Panzarini, E., Rajkovic, J., Tsouh Fokou, P. V.,
Azzini, E., Peluso, I., Prakash Mishra, A., Nigam, M., El
Rayess, Y., Beyrouthy, M. El, Polito, L., Iriti, M., Martins,
N., Martorell, M., Docea, A. O., ... Sharifi-Rad, J. (2020).
Lifestyle, Oxidative Stress, and Antioxidants: Back and
Forth in the Pathophysiology of Chronic Diseases. Frontiers
in Physiology, 11(July), 1-21.

Sharma, A., Khanna, S., Kaur, G., & Singh, I. (2021). Medicinal
plants and their components for wound healing applications.

Future Journal of Pharmaceutical Sciences, 7(1).

107



RETEIENCES ., ladll

Singh, A., Kukreti, R., Saso, L., & Kukreti, S. (2019). Oxidative
stress: A key modulator in neurodegenerative diseases.
Molecules, 24(8), 1-20.

Sinha, R. and D'Souza, D.( 2006). Effects of sodium benzoate on
haematological and biochemical parameters in Swiss albino
mice, Mus musculus. Bulletin of Pure & Applied Sciences-
Zoology. 25A(1): 31-37.

Sinha, R. and D'Souza, D.(2010). Liver cell damage caused due
to sodium benzoate toxicity in mice. Int. J. Biotech.
Biochem. 6:549-554.

Sokotowska, B., Potaska, M., Dekowska, A., Wozniak, L., &
Roszko, M. (2020). Degradation of preservatives with the
formation of off-odor volatile compounds—the case of

strawberry-flavored bottled water. Beverages, 6(4), 1-8.

Tawfek, N. S., Amin, H. M., Abdalla, A. A., & Fargali, S. H. M.
(2015). Adverse Effects of Some Food Additives in Adult
Male Albino Rats. Current Science International, 04(04),
525-537.

Vagsholm, 1., Arzoomand, N. S., & Boqvist, S. (2020). Food
Security, Safety, and Sustainability—Getting the Trade-Offs
Right. Frontiers in Sustainable Food Systems, 4(February),
1-14. https://doi.org/10.3389/fsufs.2020.00016

Vahidi, A. R., Dashti-rahmatabadi, M. H., & Bagheri, S. M.
(2010). The Effect of Teucrium Polium Boiled Extract in
Diabetic Rats. Iranian Journal of Diabetes and Obesity,
2(2), 27-32.

108



RETEIENCES ., ladll

van Andel, T., & Fundiko, M. C. C. (2016). The Trade in African
Medicinal Plants in Matonge-Ixelles, Brussels (Belgium).
Economic Botany, 70(4), 405-415.

Venditti, A., Frezza, C., Zadeh, S. M. M., Foddai, S., Serafini,
M., & Bianco, A. (2017). Secondary metabolites from
Teucrium polium L. collected in Southern Iran. Arabian
Journal of Medicinal & Aromatic Plants, 3(2), 108-123

Version, D. (2020). Food code 2020. March.

Walczak-Nowicka, L. J., & Herbet, M. (2022). Sodium
Benzoate—Harmfulness and Potential Use in Therapies for
Disorders Related to the Nervous System: A Review.
Nutrients, 14(7).

WHO. (2000). World health Organization. Concise International
Chemical Assesment document . Benzoic acid and sodium

benzoate

Widhalm, J. R., & Dudareva, N. (2015). A familiar ring to it
Biosynthesis of plant benzoic acids. Molecular Plant, 8(1),
83-97.

World, T. (2012). Anatomy of Iranian species. 1(2), 48-52.

Wu, A.H., 2006. Tietz clinical guide to laboratory tests-E-book.

Elsevier Health Sciences.

Xue, L., Chen, L., Dong, J., Cai, L., Wang, Y., & Chen, X. (2020).
Dispersive liquid-liquid microextraction coupled with surface
enhanced Raman scattering for the rapid detection of
sodium benzoate. Talanta, 208(June 2019), 120360.

109



RETEIENCES ., ladll

Yadav, M., Lomash, A., Kapoor, S., Pandey, R., & Chauhan, N.
S. (2021). Mapping of the benzoate metabolism by human
gut microbiome indicates food-derived metagenome

evolution. Scientific Reports, 11(1), 1-11.

Yazdanparast, R. (2013). SUPPRESSIVE EFFECT OF
TEUCRIUM POLIUM ON OXIDATIVE DAMAGES AMONG
EXPERIMENTAL STEATOHEPATITIS Safiyeh Aghazadeh
and Razieh Yazdanparast* Institute of Biochemistry and
Biophysics, University of Tehran, P. O. Box 13145 — 1384,
Tehran, Iran. 4(5), 1747-1756.

Yetuk, G. ; Pandir, D. and Bas, H.(2014). Protective role of
catechin and quercetin in sodium benzoate-induced lipid
peroxidation and the antioxidant system in human
erythrocytes in vitro.The Scientific World Journal , 2014: 1-
6.

Zamani Mazdeh, F., Sasanfar, S., Chalipour, A., Pirhadi, E.,
Yahyapour, G., Mohammadi, A., Rostami, A., Amini, M.,
& Hajimahmoodi, M. (2017). Simultaneous determination
of preservatives in dairy products by HPLC and
chemometric analysis. International Journal of Analytical
Chemistry, 2017.

Zeghib, K., & Boutlelis, D. A. (2021). Food Additive (Sodium
benzoate)-induced Damage on Renal Function and
Glomerular Cells in Rats; Modulating Effect of Aqueous
Extract of Atriplex halimus L. Iranian Journal of
Pharmaceutical Research, 20(1), 296-306.

110



References

Zhang, R., Shen, J., Xie, H.-B., Chen, J., & Elm, J. (2021). The

Role of Organic Acids in New Particle Formation from

Methanesulfonic Acid and Methylamine. Atmospheric

Chemistry and Physics Discussions, October, 1-18.

Zhang, W. H. ; Jiang, Y. ; Zhu, Q. F. ; Gao, F. ; Dai; S. F. ;

Chen, J. and Zhou, G. H.( 2011). Sodium butyrate

maintains growth performance through regulating immune
response in broiler chickens. Br. Poult. Sci. 52(3): 292-301.

111



Abstract
Abstract

The current study aimed to find out the protective effect of the
agueous extract of Teucruim Polium plant to reduce the effect of liver
damage caused by the preservative sodium benzoate C6H500Na in
male rabbits Oryctolagus cuniculus by studying some biochemical
parameters and some physiological changes The study was
conducted in the animal house of the College of Pharmacy / University
of Karbala for the period from the first of October 2021 until the first of
December 2021, 40 male rabbits were used, whose weights ranged
from (1000-1500) grams and their ages ranged between (5-11)
Approximately a month ago, it was divided into eight groups
comprising (5 animals for each group), the first group G1 was
considered as a negative control group without treatment and the
second group G2 was orally dosed with sodium benzoate at a
concentration of 250 (mg/kg) of body weight for 30 days The third
groups G3, the fourth G5 and the fifth G6 were dosed orally with
aqueous extract of Teucruim Polium at a concentration (mg/kg) 150,
200 and 250 respectively daily for 30 days, while the sixth groups G6,
seventh G7 and eighth G8 were orally dosed with aqueous extract of
Teucruim Polium at a concentration of (mg/kg). 150, 200, and 250
respectively, then she was dosed with sodium benzoate at a

concentration of 250 (mg/kg) during the same day

Blood samples were collected in the eight groups one month after
dosing to measure the following parameters: levels of liver enzymes
aspartate transaminase (AST), alanine transaminase (ALT),
alkalinephosphatase (ALP), urea (urea), creatinine and blood

electrolytes that contained the sodium ion ( Na), Calisum ion (Ca), K)



Abstract

Potassium ion, Catalase enzyme (CAT) antioxidants and GSH
glutathione. The parameters of total cholestrol (TC), total triglyceride
(TG), high-density lipoprotein (HDL), low-density lipoprotein (LDL) and
weight changes were measured, as well as liver tissue sections were
taken for the purpose of studying histological changes, and we

obtained the following results:

Oral administration to experimental animals with sodium benzoate

daily for 30 days, both functionally and histologically, resulted in:

There was a significant increase at the probability (P<0.05) in ALP,
AST, ALT, urea, creatinine, cholesterol, TG and HDL, and a significant
decrease at the probability level (P<0.05) in each of GSH, CAT, sodium,

potassium, calcium and HDL when compared with the negative control

group.

Histological changes in the liver tissue were represented by the
occurrence of degeneration and necrosis of hepatocytes, severe
expansion of the sinusoids, congestion and expansion of the central
vein and irregularity of the hepatic cords, infiltration of some

hepatocytes compared with the negative control group.

As for the oral administration of experimental animals with aqueous
extract of Teucruim Polium for 30 days in the extract groups, it showed
that there was a significant increase at the probability level (P<0.05) in
the level of each of GSH, CAT, calcium, LDL and HDL, and no
significant difference in the concentration of liver enzymes ALT, AST,
urea and creatinine And there was a significant decrease at the
probability level (P<0.05) in the concentration of TG, Cholestrol and
ALP when compared with the negative control group.
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Treatment with agueous extract of Teucruim Polium plant at a
concentration of (200,150) mg/kg of body weight for 30 days caused a
slight expansion of the central vein, while hepatocytes appeared
normally free of any damage, while some liver cords appeared
regularly, and the sinusoids appeared normally, while Concentration
(250) mg / kg of body weight showed liver tissue closer to its normal
shape, the central vein and hepatocytes appeared closer to normal,

and some liver cords were regular And sinusoids naturally

The results of the functional criteria of the protective groups
showed a significant increase (P<0.05) in the concentration of GSH,
CAT, sodium, potassium, calcium and HDL, and a significant
decrease at the probability level (P<0.05) in the concentration of liver
enzymes (ALP, AST, ALT), urea, creatine, TG, Cholestrol and LDL.

When compared with the positive control group.

The results of the histological examination of the liver tissue in the
protective groups treated with aqueous extract of Teucruim Polium
plant showed that the liver tissue in the protective group with a
concentration of (150) mg / kg of body weight showed a slightly
enlarged central vein in addition to the irregularity of some liver cords
and a slight expansion in the sinusoids. While hepatocytes and their
nuclei appeared normally When the liver tissue, upon microscopic
examination, showed the protective aggregates with a concentration
of (250,200) mg / kg body weight, the central vein was normal and the
hepatic cords were regular, in addition to the appearance of
hepatocytes, nuclei and sinusoids closer to normal, which made the
tissue under study as close as possible to the normal state except It
did not prevent the occurrence of some toxic effects of sodium

benzoate in the body
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The results on weights also showed a decrease in the body
weights of animals in the group dosed with sodium benzoate, while
the results showed a slight increase in the weights of the extract
groups that were dosed with aqueous extract of Teucruim Polium in
addition to the protective groups that were dosed with aqueous extract

of Teucruim Polium in addition to sodium benzoate

We conclude from the current study the extent of the effectiveness
of the aqueous extract of Teucruim Polium plant in curbing the activity
of free radicals and neutralizing the oxidative stress induced by the
preservative sodium benzoate in liver tissue and some functional

parameters in male rabbits.
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