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(Torfs & Brackman, 2021) 4 jull Lgia s (il ye) Calisa
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.(Martins et al., 2019)
o Jsanll il e Gilay) o) aY esalll 3,8V 9 38 clalall A8
4 o) lalizaall o jiall alasiu¥) e dadlill Uaa¥) il o delial) 4y 581 dpepla cladle
osdall 8 aalgm ) 2 g Al il gl aiad e sl Ll ddall bl o) «
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(Komiljonova, 2024) < s Sudl 5 il a1 (e 33l dallaa o La ) sl
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. (& Balasundaram, 2020
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HARI, 2020; J. Paul et al., ) Indian ginseng il cluiall LayiW.sominfera
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el am Lo aa ) 4 8 Adled Withaferin A Juedll (S pall jelal S35 (et al., 2022
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saliae dpals vie) 58V clid I sasll Galiiwall () LS ¢ 4y i) bl gall (8 aal)
Ll e Jany Som QLY Aa 0 e Jullil) s 4lat ¥ de 5 jelal 3 cillgil™
S 5 Lipoxygenase (5-LOX)<Cyclooxygenases-1 (COX-1) <lay 1Y)
Saleem ) Al U sk 3 jlis Al LAY aim daine o) 50 Al (158 O

(etal., 2020

celoanll aall LOA axe (e ) Jaie ) o B Gl ) gda (aldl e gl o) s g SIS
lail) CAS 320 GauaBi W, Somnifera — (eobiall Janill 4401 0 celly ) dazay
{(H. Liu et al., 2021) alisall dae Liall ol jlasall (ya ppaall palais wodai a5 Lin s) 5
Ca ) DU 5alias Allad 44008 elliay W, Somnifera <l of Al il jall 8 el
B al sV @l e e el Ty G35 6 Ledae JDIA e CALa3Y) Badeie Jae 48y ylaal ()
a1 lal 5ol amy ST a8 (a5l (2 e il je ) Jal 8 acl i g LS caal g
s Al Ll sel ol ) seda (5 Lgladi 4D g laie ) 539 ol Aabiaal) 4kl
oAl s Withanolides s Withaferin-A Jie colall 13 Alasll <l jall a g il
o Gl T 5 1) 9o Lad I 5 U sl Balcaal) Alladl) LS el ST ge sy
(Evans et al., 2021) 4xta_yud) LAY e yaall & gall

o Sall (m el ) 8 g el 5K 5 5 oS SIS il gne alidl )50 4l o LS
doadall () e S Q) 8 53a caleai ) (Bonilha et al., 2021) 4l ¢ sl
Lol ¢ ClaaSl Caid s aadl (ol Jie dadall ¥ lasi ) (am Led s e azda cil3 48l 5l
83 )l 5 3alias BalS ) oAl aladinl e Dliad Jsull 3 )30 93 jedaa 8alaS Lellantinl 38 ) 5o 3l
ol ) s g a8 g aladl el 55 Jalaad) 2Dl Ll Ll Jlariad 3 cdglahall olagall
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83508 ) sma 8 i) 5 3V J 5l (Say (Sukumar, 2021) slea¥) 5 el 3 5 (e
D5t AR en e DA (e diale 2a g o vl ma e8I sl ) Gl
JSi e Bl claall i pay (gaigd) calall 850 (gLl S ) ol g e ) o 5
ranll Jleal) Ll e daa e ) 5331 J 4l o) (Garcia, 2020) de il 4 il <Y g
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(Nunez, 2024) salea¥) I Jaall s 5 A il

200 0 ASH b o ) sin o255 AL sl il il (grigh ol Aol s pladiud o
HARI, ) Indian ginseng wsxiedl elwiall Ll W, Somnifera Ji e 4uS i
aeluy 43 gl 5 @i e aadion 1Lzl iKY ¢ i) 58 (2020; J. Paul et al., 2021
¢allanl) Al a5 dgalall 8y Qs e Jany 3) ¢ Aaliaal) (il ) e el z30e
I AL Sl 5 Y 3o s sl 5 A3 0 5 saill (la yas 8 Al yaal) LAY Jays
e g¥) 5 Rl ial el 5 4850l o33l ) gl 0o B padiiun Ll 5 43 53080 aliaall o805
Gl e (alids) g0 4l o LS (Atluri & Thakur, 2022) s S—adl 5 45 sl
(Che, T., et.al. 2021 ) Sl & il (e Sl uia el aall (8 J 5 yiund S11 5 5SS

Use of plant as antioxidant —32xs3 slaas i) cilaladini 3.2.2

Reactive OXygen sz awall glis alai 8 g 1750 canli 530SV ilalizas
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(Ezez et al., 2023) axul 53
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e 32SY) Glalias Jeat 4000800 Leiad (laad ) (507 Lae 49 saa g€l Gl s3] 5  SAliasSl)
.(Liu & Mabury, 2020) 45132l salall jee dla) dase 2uSlll da o Jol5
Endogenous Antioxidants dray T o / AdA)A) oSy Cilaliaa 2
oe il LA (i e dlaal) e sacl el g Laall Ll (e uaall o) elliag
;L] e s all ) 53all
Uric Acid sl aala -
Bilirubin ¢mssdsd) -«
Albumin gpesad¥) -&
Ao V) e SV Cilalias aal (e 8 5 () 58I 32y 5 «Glutathione ¢l slsll &
3 all gl s e Jony g (sl dga¥) oo gl jual) Julis 8 Lega Slale 2ay
O s esansSl angd) (e Aai¥) 5 eliac Y15 LAY e dlailadl) b laga 150 a4l 3
Ol o€y pn ) as Al A ) el gall (e ey (058 SISH (6 5 e (alil)
.(Pisoschi et al., 2021)
& Aisel (alaal 45305 Ll )l (e Calge il SO 1S ye e 3 e O 523l K
Gama WlS 3 al e (5 iy g ¢Sl glutamate <usli KU 5 cysteine i)
il il 330 Adal gy Jlall o gldy ged GlIAY 5L 5 V) Guina¥) a sl all g
Atiatall (o oS GISI S )3 883 g gall gy Sl de gana 223 AR JANs Peptidase
lxd Ao sene atl A 510 Y 3 Slle Giiaad) i) Gadall (SH) U5l e sena
O 3ma¥) Candal Al 53 jall ) gdadl ) Cm s el 33 a5 e Lt paal (580 518 8
Alany o g8 (g8 I3 jall Hsall 8 C-H (n3—a¥1 5585 S-H a5 onell s <o Sl
&80 SIS0 45 5K J i) e sana 2wl (a6 all [ sdall ) pm e Ay slall 4 S Y)
2 (Sarikaya & Dogan, 2020) (GSSG) Glutathione disulfide <u <!
Old iy e S 1 u€g y 80 I o 55 Lgle sy 31 Gl 3all ) 545 1)
¢ (Glutathione — S — transferase (GST) s AT a3 Gl sala 22y () 52805 SIS
108 150 3 (5350 3 ¢ 58S o0 5 ¢ el 518 g 5l Jee i) gl gl () 5 510 amy
G sl ALY 8IS Jladl) e JS il 58 K G sl e Lalaall 8
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Nicotinamide adenine dinucleotide phosphate e slie¥! & 5 o= (GSSG
.(Lee & Jose, 2021) (NADPH

Nanotechnology = sl duss 3.2
Al 58l 5 AlaanS Ll s Al 505 4 3L ) gl Cram 555 Al 2 3L A g
(e 48 de (Nano) " 5" 4l leana jpa e 423Ul al ghall 4l ) ae 4800l
o 5as s Nanometer Liale 5 —all (&l o 258 iy Laa Dwarf 4l sl a1
b e all il e laal g Jiay 43l (ol anadl 8 il (e 107 Sl (g 2a 5 g g
(Ochigbo, S. S., & Sadiku, R. E. (2024).) ¢esi¥) (e 52al 55 2

e 100 (I 1 (e & sie i alaaly 3 e yacans Nanotechnology sl 4 ¢peuss
Leilnlad vy alle alaialy dans a5 alnd) o lall Tina Ylaa gl 45 < yelal 31
o2a OS] Adlide 4 58 5 Al (33l sk Jleaiuly 4 53l Cilap ) a3 da il )
Gk alaal (I o fald) L ellile el Aaals a5 Al el e aats L Ll 33 kal)
3 (Dikshit et al., 2021) <) Juexiouly 4 i) Clapwsall (g gl 333l Jio il
o Bl g LY il o) g il dda ) 0 Al lar il (5 oal) Gl ey
AN ) il sae e g Adlitne 0S5 4300 58 [ailiad ae Al dBnia 5 dadas ) Al
Al 5 Sl 5 LSSl Lpaibiadl T 5lai T 50 Tiny laial i) 465 Culas dyalall

(Khan et al., 2022) 5 jaiall 4 yaill

4 sl il s iSOV 5 A il o) sall Je iy il al AN daatie Ylaw oLl A0 aas
(8 e 38 el 5 3l e Alahria CiWlae 4500 W el 4 53l 4 gaall L o il
a2l o Lgidlad ¢ 4 oS adal) 3oLl e ddadladl) 4 60D A call Al oA oy i
o—izall 30l ) A (e el oo (8 LaprW alaia W) (e S 4 3l eyl Graas
A 50 cile ) yial laay elalall Lale aaiey il sae ) gl i) aal (e & 5 4 5200 Dkl
alaia¥l ol asl ¢ (Ananda et al., 2022) sl ya¥) (e dpaall = Sall 5 alall 4 ggia yud
aa Gaaiail Ay Sl eyl (e de 5 wadll 3aaal) 3 sl o) sall Jlaiuly Wlla allall
Gilarwall ¢ 2a 56 Ay 520 Do sliall L SH e A aial) gy = 3al JalS J 5 Jaall

.(Lietal., 2023) 4 sl labiaall COLSLS 5l Allad il a0dius 28 4, 5Ll
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Characteristics of nanomaterials 453 A gal) ailad 1.3.2
C Y U ) gall (atlad aa) N agiud 3 Gdialll e aaall 5 L)
(Baig et al., 2021) High surface area 3_+S daalau daliw SOl -1
(Mabrouk et al., 2021) Highly active or effective 4dle 4llad 5 Llis <y -2
(Chadha et al., 2022) Catalytic surface Jelall jéaa plan clliai -3
(Singh et al., 2021) prone to adsorption (=baicl i o -4
(Saleh, 2020) Prone to agglomeration Jiillda e -5
(Barhoum et al., 2022) Be natural or synthetic duclilaal o dmnb o <5 -6
Related wide range of applications <laukaill (e a0l g (530 13 -7
(Sajid & Plotka-Wasylka, 2020)

Green Nano Technology ! s&aidl il 485 2.3.2

LS oy e ) sl Al Gadall 8 A 0lesSl) o) gall Jajiall Jlesiw¥) ()
Sl s Saall g i el 335k e 453l o) sall aial ) i ¢ jladll 4l
3 gall aladinl e ol Cullul) oda ol s Ll dipaia oo Al daa o) gl (3 kall il
AalSy i Al depdal) o)) gally 4ie dapal) 0 Sle JB A8 llging 5 (i) Adaaly 4L Sl
A all AV & pall 5kl A5 jlie A58y 485 dglee g0 ISHT Al LA g0 4 adiia
Alaasll o) sall Jlarial (o (S3Y1 aad) ae (5 AT A (3 5k LSl ) elly ool | dapl
(Ying et al., 2022)
lad ¢ CoDMSiall sha il g ¢ 45 sie e g Akl e Al Jrag dalid) o) gl alasin)
Sl 5 ad¥) saliill Alee el ¢ A i) Cilarall 3l Galaal ) o siall)
Oesl (Ll ey phadll ¢ jileall) dabiaall d88al Apal) LKl aladiuly (leall (5 saal
LSl 588 ¢ phall e Hshl e Bl ¢ 31,53 ¢ a3 ¢ AgSlall ) dglall As V) YA
eI ) gall (e JBY) e sas g 5ale o (g sing <l HLial Laily Jady e (&) L
i g nll g Y sudlle Flavonoids <l 834l 3 Polyphenol s sl Joais Al
ape BL& Ayl Gl wall IS 305 cpalaall #OLY (g sanll J) AV (5aaal Jal a8
<lideadl 228 (Roy et al., 2019; Salayova et al., 2021) Al sull Leils <l
Al Jie 4y 5l 5 Alaa Sl (9 pdally 45 )l 3 408 Ada gale ) 58 Lol dalaisal) joladll
8 g ¢ slall Jaai ae gD 5 ¢ Agllad) Aglladll 5 ¢ Apeull (il g ¢ Acaddiall
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&8 bl e (Irshad et al., 2021) A8Uall (e (Saa 538 Jal LeSOlgtinl 5 ¢ el i
(Dikshitetal., 2021)  arwail rinlll agall J¥1 JLall Jiay pad¥) il U 3
Cilaraall 30231 28800 Ll CSISH (o S0 a3 sy Agadal) A glil) lalit il aiams
ool A4Sl ALE 5 ) DU dnse e 5 3aa) 53 shad (e dolac LY ¢ juadldl 4, gLl
calin) 4 gl Clapuad) aas Jagia 8 Ll ae b o3 phall 4 gl ciladiiall (e Gl
asdtl) saigl) calall (e 130y ¢ allad) el anen 8 el Bls 8 Gald 17 50 Al sl
lapual iVl (5 goall il 8 Apdall LN (e danll aladiad o5 a8 ¢ gaall Calall
Juai 3 « Metha piperita Sl ¢ Usill « Thymus vulgaris ie 31 Jie 4 530l dadl)
sk Aald e lule) ¢ 39 5 sisy  (Abdellatif et al., 2022) Zingber officinale
Gl kil sbas, (Gu et al., 2021) LSl lalicae @lld 8 Loy Al Gilaladt ¥ (g
Gl gy Sbas  (Kandeel et al., 2022) <L sleas, (Chhikara et al., 2021)

.(Gurunathan et al., 2020)
Preservatives material 4B8all sgall 4.2

da S 20laa) o) gall Ao Jalaall Jaat 08 330asS 3 ga (e 3 e A ddadlal) ol gall
ol aail) a5 3auSY) Calalicaa s iy s ySeal) Clabicas o s siad s (J skl 5 53
(s Akl e an LaS o) i W) aie 0180 g e Laila s 1y il g cly Hhadll (e i)
Sl s Jall o sasl (alallS dpmpdall Aailall o) gall 3 ga 5 0 ae N e 133l 2 gl
Ll s e pe ) e A3l el all 8 3ol Adailal) of gall aladt ) Jas 14
.(Elbadawy et al., 2020) i~all e 4nlull
Types of Preservatives material alsdlal) 3 gall £1 930 ,1.4.2

shaal) dagds dd38ls N ga
:\,33\.0 ).\S\J".u Cld\j )S-MJ\ dl.ml_u.n" M ceDUA canbialiall celall cJELaA:J\ “"_11:\.1)4]\
ol sl delia 8 Ldlaniul Lyl 5 03300 el 8 g 5Saal) Tl ) Caliyl e ac Ly
(Amiri et al., 2021)<b 5 ySeall Jalis aidi s 4y jlae 3 jlla g ) e Ld siaY
sbaal) Aolia Aldla M ga -
(his alill aiai g Jshl 5l 40030 o sall Jadad axacing il AplasSl) o) gall Jads
Jeaini Chemical preservatives 4ibueSl ddadlall af gally ond dpapball 7 saill dlac

Biological and e Gonlls ekl sl aiad ALl ddadlal) o) sl
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Ol oSl Al Sldll Jeds 3, (Prakash, 2020) Chemical deterioration
il LS ¢ i jenall sla¥) Jady 4361 Jlad Jadid g guadl 2l L) ¢ all ¢l 3]
o o)l o) iy Lo Lgiad 48laa 5 4aS yig o jedan (a0l sall (e KU ¢ la2D) )

Flavors <leSilh and elaall dme 4S5 cldacy Ciliay L Lgies colors <l slall
.(Kumari et al., 2019)

( EFSA) European Food Safety 4w)s¥) 43y 4ol 4 & joal M8
psall IR A01al) ililiaall (e WA # sanall 2 gaall a8 Aald &l )35 Authority
Gliladl aen anill el o Caiags < Acceptable Daily Intake (ADI) sl sl
.(Carocho et al., 2019) 4:1asl)

daall e Al Ll il il all (e sl @ jedal dlaadl cliliaall g gif b Jl
Center 3aaiall ¥ gl 8 () e S je i1 2001 ale 88 ¢ Lellaninl jhlia g dalall
A e 76 Js> o) for Disease Control And Prevention Of United states
a5 ole A ads 5000 e ) 5ol Laa 2laal) cililiaal) L A iiall () ¥
=3 food and drug administration (FDA) 48 jae¥) el sall g o 13al) 24 Jas Lo 24
Abbas & Al-) dxiasll il cliladl 5 Sl e 480 sall da b b
.(Hamadawi, 2022

Propyl4-hydroxybenzoate ¢l 2.4.2.

Ol A AL Ll g 30 ale da) ) ol anda Ld Gl Aadlall o) gall ) il aal g8 il S

Leala¥) Blgind 3ok e Dl bl wdll 335k e dall Ll G ety celally g3l B

Katavic et al.,) el s dulaall 4S) sall 5 ddaall danda¥) 5 il el 5 a3l Jio dnlladll
(2023

Algiunall o) gall Calisiay nd ga o) At e g IS a3 5L LS e clliag

LsS g saniall LY Gl 8 Al o s g 388 (Brauner et al., 2022) 4l <l il
oo bl Gars sl e sl 883 salall L i sl e JS 8353 50 Gl W 0
¥ gecs siall Jiludldasiiadleanll Jeas ca¥) cula 8 Gl L) GLS 3o Gaag, (5 el
Oy s Jaaadll Colaiia s 4y 90 ) o)) (e oy s 08 Adlide jolian (e 4l (o el Canecdia all
agac Apalal) dpubualls Lla¥) 8o Aal) Je il al of LS Ll 43 e i)
0 (o 7o) i Ay Apuiad) juia e ddaidia 5 a8 A Gl Jlll () il ) (any Conia
sl e Jis Propyld-hydroxybenzoate o agis) o gilis Casuza sl Cus %4.2-
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Al o Loadly 4l aaal) e s al (a jail) Chaal Cua 20l anall IS claall
. (Mogus et al., 2021; Sarink et al., 2021) 2SI zws LasaY 5 aneal)

Jia (o pually el Cagan 8 i) Jll )0 ) clal el (e aaall @i LS
e .(Wei etal., 2021) aladl sy ) e JS50 153 50 g a1 Uy g (o230 Uy
Jagiag @l L)) ALYl ddladl 5 ) all cila o Lelaad calind Ll dLasll (ailiadl)
Jan Cua il 5 Saall Balima il b il JUll 5e pH- (e Al ) Gania Lpnailiady
el el yils Ll (Katavic et al., 2023) <l yhill 5 L il sdliae Jol 528
Crns U 13l 5 G yinsd UalLtis cpal Ll ISy el G (555591 5 (g, (5 ISAl)
Wei ) gl daua e sha asl e ol Ll s iy il s ) oS3 die alal) Gl
hypothalamic-) Adulill sazl) e ol Jldl Jalas A 5 5m &l A ) (et al., 2021
&30 3 sl aiay Lae Ay W) il g el 4liie (S o a5 (pituitary-gonadal axis
Mitra et al.,) osSA dnlaay) ddda o)) e Gla S laa ¢ amdall (e el Jaad) ) jainl
il 5 dlalall Clige el dae ae slasall aaadl Gl lacal Jalaii o oSy (2021
S Fall gmanll Sleall papdall 1o 8 Wyl LS yall oda i ol Sy (Jal 5 ¢ 1)
QS e S5 A8 jall 3aall ddyda g5 5 5S slall Gl e 5 g gl () 55 (e liall Sleadl
.(Alkafajy & Abdul-Jabbar, 2020) Jua¥ e b 53l seing o) (Says cal

Jsall (o Ok iises ol )b Sl s ol Dl Jiise 5815 O (s A Al o il LS
waen) Al 5 puel) Gl JLll Slliie Wl i ja Al 4 giall i) gual) ae A Loy
il g ) oY) e 8 dadl yo CuilS 88 (el 5SS 5 50 I s 5 ol o838 5 5 Jie
i el il Ul Gl aa g a3 (Smarr et al., 2018) ¢ p=lasYl (e S 2aal 5 5l
Jilly AS ally aall Jie dggiadl @il gall daglndl palliadll e S JS
.(Minguez-Alarcon et al., 2018) sl jlasi¥) zilad o elld 5 el 38 5l

Liver 48!t 5.2

Jin) Ghadl Cay g e e (g skl ¢ Sl 8 ady sl 8 dagall elzac V) (e 52

o 28 (g ging (a puadll HST Ga¥) Gadll 3ny (g dag )l ) sy s Salall Gilaal
IS (5 S el ) ol J o a8 S LA (e 45 58 Jlall o3 il Jaha dlaie 408 Jls
sl Juall fm 288 Al sl Glilpall e gm0 SIS (Yao et al., 2019) (ol
Jala, (Kupffer cell) 2l duelaall LA 5 S0l bl 5 4a3Uall LG Jadall (e 4idase
g Ay xS Gl e g 8 Slavaidll sda Jaby aa) s Lobules Slavad 2 ¢ (2l JS

15



Literature review gl all pal et
DAL asanall A5 A Gt ) 1550 anlys o) tiall B8 (1 juvaa g J85 (sl 5l (4
S5 age s 2SI aaly (Siwicki et al., 2021) s Al 5 i)l Gl ) (e sl
Sy ity Gl ool Aelia caall & Sl o355 e dualudll cileall
(Eftekhari et al., 2020) 7Y 5 Ga sSUSI 0 535 linaliadl) 9 4y ) jdiall (aleaY]

Kidney 4l 6.2
25 Ll gacaldl) A 4 (S1s aa) (5l ald J glaita JSAN (5 guan S S5 0 B ke (A

553 Ul 5 g 3 gl aila e anall Cigal) A dgilaid) dgall &2l sl e
255 el Agall AL iver 28U e 58V e all g 5 sy aal) (e el (g ) 4K
g Extracellul fluid s sla z s Bl ana 5 Gl Ka aalais 8 aga 15 93 K1)
50 ey Jsall (A 2 gall mms 7 pda YA e el AN A3l () 8 e Jadlas
Waste <Obadll &3l 68 Ao pais ¥ ol gall oda 5 (Hall et al., 2020) awall s
JS aa) siall anall 08 al) ) sall (e daall Jeadis L] 5 Ay jall LS 5l 5 products
O 2=l I 3ai% 5 (Liu & Mabury, 2020) o) s il g JSY1 dags ¢ L i

leaal (e puall 4y g all Cailda gl

ade aiSl A dpaaldl Bl sull Osmotic pressure sy bl adais 1
bl Gib oo haall alati 21 Osmotic receptors 4:se) e ddaul s
s sinall 2 ) 330 e ddadlaall J ol 58 55 5f Osmotic subtraction ¢sJse)sY!
. (Madhavan Unny et al., 2023) a1 o<l Skl

" eMg*? «Ca*? (K (Na* e pall Lo 33l (3 i V) (e e 3850 aplais 2
Lasie H 8 ODA ee 2520l poaa sl ) ()51 531 8 il 1550 (5255 S ¢HC O3~ «Cl
& 3k a6 Lavie HCO3 pabalivl sale) ) dagaal) & sl s o S
. (Ritchison, 2023)4cal)

a il Zli) s Nat ¢ ob adais ddabu o il 8l (g geall Jasal) ailais e aelus 3
(Ertuglu et al., 2021) sl o (5 sty oSay (531 Renin ol

Oans il e (g ad Al Urea sl leiaas o) clatin = jhay U o580 4
Gl Gl Sl wil) Uric acid <o sl paala s el sl (il e gl
((Abbiss et al., 2019) Dbzl (2 el w3l ity K
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Ovaries o) 7.2
DU Exocrine o D1 8YL a6 i oS da g3 je 302 4d) e (anall Coliay
S et 5 (5 5V SN 8 yiage (piada g 4l () (o) o) s 2s e Endocrine
sl (EgQs uassll sl Oocytes duanll LA Female Gametes 4 55Y1 LY
S e s s ol diey . (Jeong et al., 2020) s sl il ey sell 510
Lo 05y, aaoll s g al) plaad Aalall Aall Jilie ia gall Ciysatll e a8
-5 e bl Ganall Jgba = ) 5 5 o5l 3 8ae ) slian (Jia0 et al., 2021) Jsal
AoE 83 Gm sl b Aty Ll aw 0.7 -1.5 4aie s, aw 1.5-3 (e 4Sans | an2 5
Pelvic Wall u=sl Jlas sUterus s~ lb sl Juati | (Ojasalu et al., 2023)
S Ol )L B3l e il 30k 5 1N 4 )l 322l 5 Supportive sl dday )Y ddau o
Candl & il jall (@il S Al s sell # 8y Lpl il saal) g e
AL (el 458y (Jiao et al., 2021) Gl e Jeall ¢ gas da ji (aliss) Uil
> st ) Progesteron os_sivs s ol s EStrogen o s s 4y i) dpiall <l sa sl
40l dpiall Cldiall ) seda o 4 58V Aluliil) cliac V) sai e A gl 85 ¢ (2014,
Cea sy | (Brijesh,2013)  duiaall daV) 33l 55 sl Ailay clans 5 4pilll aasll gai
¢ A g il QLS jall Ao gane (o dmy 5 ¢ Ay V) dpuiall Gl se el (1 Estrogen (E)
Granulosa cells sl LIAL J3A (e 5 508 Gl ajbiall Al e SUYI 8 5 4
« Corpus luteum _aa¥) awall (e X 5 &by all Theca interna 30 2l 4
vie Wl ¢ dalall ye AW Al 4 Adrenal cortex 4 Sl 6 58 (e dliin Gl
Norman &) o s i) (sen (e dlils CilaeS ), Placenta dasialld Jaall J soas
sl Adipose tissue ) il e Gas g iV G 5e 8 54 Ll (Henry, 2014
.(Gardner & Shoback, 2018) Liver sl Skin
OS5 A 5 403 5 551 U ga sel) (e O 5 pieen s all 5 Cpm s ) (B Cag e 58 LS

DY) Aaleny (g g 5l) eLaal) g 20l o 33 e L3Rl yie J 53l Ll prans Lae ¢ ) s all daaa
Qe dpapad 5 dae Ll Al DOwally o jat S 5 50 Dl ga el 028 JilES 31 8l1 A
Lo 5 a1l a5 i) Jiiine) COlinall (e (e st (g V) (0 ga ) dad ¢ L8 Jals )3

(Perkins, M. S., et.al,2017)
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) slae | ang Ao Cl ) Baka 80 1.7.2
Chietal.,) abull S yall Slba¥) Jgaill 5 130 Jiail) b Laga 1550 2] Canly
il Liaa G 5 38 panii e iy adilla 5 8 Cana ol Aa¥) e g 58 (6 (4 X (2019
& Jexing (52 i) ) Lgiana (e s adailall ol sall Jlexiad caind lale cany 1A Gy
ey Al ¢ 2 4 o) il 31 8 DI o o) Al b all & jedal Can 450 ) Jaia
Abu-El-Zahab et al., ) 28l caliy Jlay Al JS&y lasi ) « ALP 5 ALT 5 AST «
Jeaall & (ALT 5 AST) dail saly ) s 4idala 5 5 2 Cali &l 50 aad of S5, (2019
e sl S il Ainal) palea) (i s A aga 150 (5255 by Y1 o3 Ada g ()Y
830 b O (Sey M ¢ ol jiuall B jaus ¢ alaall e 2Sl) ) sty JSE3 ALP dasy
Loerracher & ) ¢l jiall 2SI (ia pan Abal) ) Jiaall 8 a0 33Y) 138 ¢85 ) A
.(Braunbeck, 2021

Mea ¥ o (S 5ol sdall a6 G bl el jall (& Gfislll (amy - )
Aaall s s sel) S 5y ol ) dagii celiae V) Cali ) sas lae S A ol
Aga¥l 30l ) Gy sl y il Ul 335k e 3 sl aS 8 (Lipid Hydroperoxide)
Sgal) (e JIB 38 @l 5 SV Gaala aladiinl o Al Al a8y Al gansll)
Al Ao 43 el 3all ) sdall Ao QIS5 5yl e ) 3ale (e aalill sausll)
(Guo et al., 2020) ikilall zalal) o3

A1) Cilatiall e o)l b i ey 438 Y) Jlae 8 Adalall Al sall ol ()
ClE Y aadid ()l Jreadl) Cilaina s ¥ aall claiiall e selgansa e & Y Sl 5
33l Jlme Bac <y b A A3gY) b S)ARAA IS i Aaii Ldli 9 (e Ay sha
A lgle Jpandl A s s Lo jla) (ad )5 Lgaladiinad 3 538 Gl Jll) Lgiaia (s LS )
paaaida b ) gagi (a3 jall 683 Al s o i Ll Al il 0 (8 aa
G sasgd) lad el il (g ola LT 5 o Bl sl ady LeuSiiy 2SIl LA
paliail ) dadlall salall sa 5 Ll s (Carocho et al., 2015) Ui sS LA gt 1 ji g
AaDls 28 A LAY 3 Cas LAY AaSlal dpulad Aadle a2y 3N ATP S i
ATPases 4wl s o 33k sl (& ey Ladldiin) ohyg ATP aaieal A JAdi g oLl
(Riss et al., 2016)
L o Jamy 35 58V Aulidll Sleadl e S Gal W ol Gl jall iy LS
a3 O S el Gaglae (8 4pinislll s dpadl LAY (8 3o sall 3l s )Y 33
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dary (L5 Gan 5 V) () G 5 03 Jasad DA e Sl 5 i) GalaS (e Jgame
Glalcas (alddl) dai 4 g pial) Gl ga jeldl (alias) aa g LS Gy g i) Qs e
8 il all s s LS (Allkafajy & Abdul-Jabbar, 2020)<la s siuY) sausY)
Gl e (8 L) s K 6 ida ol S Sis G Sl Slead) e i 30l
Lol (505 138 5 jill g & Gabiaiall sale ] (o JlB 5 aall & oy S11 5 L) sl
Ol L) 3aley 5 sSA oy i o aa g (5T Al 0 3 (Helal et al., 2000) 4wl dp3sl)
O3l oSy 0 oaall a5 p Bl e SN L sl) (s siue B pliisl ) sl

.(El-Nabarawy et al., 2020) SI) <l 8 Ly anall Al 3 ali ) (52) Laa 3l

Immune protein  4sUal gyl 8.2
o 3alzmall ol ol e liall (al g slall aily Liagl 48 5 el 5 cipeLiall i gl

LIAN e e lial Sleadl A daiadie LA Leaind Al by jall (e de gite de gana
Ao Liall dlat WU A ulul Gl S b i g sl oda ¢(Alll LAl 40l 4 slaall

(@l ) Ayl saasd) ) e Cliise 2 daaaall auall g s 2001 4 5 dail)
Aaniall LAY 5 (Al LAY 2l 4 slaalll LA Jie 5 A dpe Lidl LA aal s
o Ao liall i g ) ¢ 53l e g e lial) i g ) aulati g ) 3 (APCS) 2l wall
Mukherjee et ) daus¥! 0 s s adll & 3alacaal) slual) (1385 JiSYI & 5l s 1gG

(al., 2023

LSl Jie (al e il e e il A (g 20yl Adysh delic jig sed
(s AV Ao liall Cllaiuy) Jages Wayl 1gG 3alcaall slua DU oSy Wapas s il g il
A5V e Ll et V) oL aals) ah ol s o e U5l 2 IgM ) Leledanlll i
Cilasase A1) m Laa ¢ laaill allaill Jay i 5 (yal ) ilisase 2pn3 8 Jlad 58 5,5 5021l
Jie Adalaall el 1Y) 3 el L as g IgA el ddoelidl LOAY 3da 5 (al 5aY)
S ol e Sl wae Jsaa g dalii ) a8 Lega 1550 oy 3 (gl il g g ganll 5 ilall
el i lala 1) 5 IgE qraly LaS ecllgilV (e dlaad) UL 5 cdlalad) mda )
AL WA el e an gy s gD Lol cialilall ULV 2 ca g laall g4yl wal
(Ahmad et al., 2022) yxiwall Je o il JaituaS Jary Cua danalill
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Cytokines «lsgitadl 92

s (Al AAS ) el kines s 4dall =3 cyto) Cytokines <l sivl)
Al 5 4 Hladll e liall Aaiu¥) (e DS aplaii o Jead oolidl Sleadl (8 dage Ll
il s (Growth) seill abaiig Japiis Je Jaad Al Cytokines 4eliall LAY 5 8
Ala 2 g Ladde Jha Cia ailiad Gl suall ¢ & of (Kass (Differentiation)
Al 5 438 ia ol LeSe 4l LA 5 dtdad) LA Jie «Cytokines s LAY e gl sl
e doke A5, (C.Liuetal., 2021) sl sLS 20-5 e Lo 85 ypiall clisi oyl (e
Gaali ¢ el sl dumddie (L ATALE ¢ o liall Sleadl WA (e 85 dpaplati cilini g
(Leppkes & Neurath, dueliall LAY Jaskis 53 lall deliall ¢ ) 58 Jaaas (A Ll 1 52
2020)

B-  Adlll 4ladll LA Jie deliadl LIAD ddaul o cliS sl #18) o4
¢ bl LAY 5 « T-Lymphocyte adadiall 430l 4 lalll WSAY 5 « Lymphocyte
ol e ja Gud S i) ¢ AiUanll WA 5 ¢ duadll LA Gl ¢ ¢ duaplall Ab6) 204
e A shaiall il ga el (g siad a0 il g jelly 4 lae alite JSy Jandi L) ¢ i Jale
Hanna & Frangogiannis, ) 4 WA Leaioai L sale Ll LS ¢ 5l 48 <) 580 5
(2020

¢ Interferons Csu25Y)s ¢ Chemokines LS el Gl gand) Jods
sl ATl Jale s ¢ Lymphokines < siadlly ¢ Interleukins <l ol 5y
eSS sl Jaad | (Hanna & Frangogiannis, 2020) Tumor necrosis factor
LA e cdliiuall sded il ddagiuall WIAN e dima ¢ ey bl Y JA
i dsn ol il 5 (C. Liuetal., 2021) 4eie (00 g 515 lain) Hlaie dasy Cargl)
Ll 8 jae LS g ) andiii s calaladV) saaeie s dalall e 820 3 <l jlaw s 4y ) 30
IL-175 IL-18 ,TNF-al, FN-y, IL-1, IL-2, IL-6, IL-8 Inflammatory cytokines
, TGF-BsIL-4, IL-10 Anti-inflammatory cytokines <Llgi™ salias S gin g
LS sl Saalipall 3153l o) Al deliall (ial el 8 Caail) 8 Gl 1550 Ll
Al LAl Clagind axsy (o il deliall Jlea 8 LU saliaall 5 culilgalDl 4g0 54l
DLl g ey o aabud il dadiall LS il Gl ¢ el pa g ¢ dpeliall Alaiul) oL
e sl s L) Qi e S sabimall S sl Jaad s ¢ Al delal
8l 5 «T- shelper] T-helper2 delii YA (e duaiiy (s yall (e salall dls yall
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(Mahlangu et al., 4513 deliall & CUS gl )50 Jsa bl jall alaae e 508
.2020)
(IL-10 ) 10 (S8R 1.9.2

il A i TL-10 Ol s Apasal) J5) sl & L o2 W8 (i 0 g8 S sl Y
elgil Ao Jand 5 TL-24¢IL-22¢ IL-20 IL-19 mayf Jeiii ) i gy )
LD 3 il ) sl e 4 g el A laall LAY Jae Lanis e 4uleilV) calyalal)
g )Saall) Apam el il asall dda sl Aue Uil Aatl) wie  ulasl 5 aga 33 canly 3
T b gl ¢ ol QUi wy) st e Lalial) 5 28130 de il Gial el 5 (R s yall 5
LY LAY dda) g aalisl o5 4500 LAY iy o8 8 53 Wl helper10 (Th10)
Ouyang & ) 4l S LAl Jie WA (e 5540 )5l ) A a4l 4008l
Acliall i o Jaxtid dpia jall SV 821035 JL-10 ) 2a5 385 (O’ Garra, 2019
TL-10RJ! (e ¥ auntll I3 LIAN a5 dslall 5 4la¥) LA (40 JS Jae Jaufii Cua
TL- JL-11a) <y Jd ey bl sy pall il st ll 25 e Al 5 508 ladiy sa
CLXL105 CCL55 CCL125 CCL2) dilaansll culins ganfll g (TL-12¢1506
. (Luo et al., 2021) (Austialll sliac¥) I L3 yan 5 Leauiai s s jula gias sCXCL2 s
eV A liall et W) Galay) ) TL-10 Jana 3 o) 12 038 IR (e I
Gk oo ple e IS5 5l 35Sl Araalill LA L aad (3l e _pdlie (S50 ¢
Lt ) LBfL-10 2 LS g 518l gl JI 5 Lela 5 Lo il g 4l LAY day s

Cun ¢ 5 AY) (ol pYI Sl e g @il ladll o U Sl g el el AL aY) el de il
2l Gy Le Bale 5, Caamal) len g adlest o el e aad) 8 Ll 1) 50 canly
) LD syl L i) il Bl Al 5 8 e Liall LAY U8 (I L-10
Bsn b pai ) TL-10 318 any s AnleilV) dlaall (o 5 Saall A all i La ) a0 S5
ol Y Gl e Jladll il g masall ¢ 3153l e Lliall e Y g5me gl
. (Luporini ef al., 2021 yieLial da) 5 (5 5415 ya 5 jliall dae liall Llainl) aiag
Interleukin- 17(IL-17) S$lAN1 2.9.2

A1) deLaall )yl (A @t Uy S s 0 3ok 8 TL-17A
Al LA ¢ daaldl Al g2 Uil 5 ¢ Th17 W& s JS et 15 ¢ il
(Ahn et al., 2017; %2 ledall LAY ¢ delasll LAY ¢ Al LA ¢ 2l L)
al) 8 (Tregs) dxadaull 45l LAY s Th17 WA ¢ ple JS8  Mill  ef al., 2016)
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Alia ¢ syl Lo ¢ adde Laliall s Jaall ) paiwl s digan A ulnl j50ld 5 anll
B TL-17A Oe A jall il sial) o ALYl JIa @llia S UL 5 ¢ Legin Aaliie 48Me
waall & jela (Najafi & Mirshafiey, 2019) (ul i) Q8 5 Jas & gan pany Ciladi )|
DSl ) Sl alga ) (e iy (Sl e lill (A TL-17 a8 55 G4 3aly ) bl Jall (e
el e (TH17) 17 sae lusall 4500 UDIAY apaas 235 | oagadal) Jaadl €l 53 ¢ Liailly 45 i
ol a5 1Al Ao Liall lal pal o dages Lgsl i a8 5 Bac Lusall 2300 LAY (pa a0 A1DL
¢ zalill Jaall 3L THT7 WA of Wiyl e o3 5140 030 8 A gl Al
Josll pasiss (RSA) DSial JBHI GaleaY) Jie ¢ Jaall Gl jol (3 il 8 GllS
Ly sall€ dlall bl gl o) A8l Sl 0 b s s WS, (Sugaya, 2020)(PE)

.(Cerboni et al., 2021) LS siwall (30 daell st A e deliad) (g0 32
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Materials and Methods

Jandl 5l b g 3 gall

Materials and Methods Jasd) (3 kg 3 gall 1.3

Alazieal) 5 3¢aY .1.1.3

Origin Laial CompanyAs &) Devices 3 ¢a¥ | <
Korea Samsung Refrigerator 4a36| 1
Netherlands thermo scientific Axia chemi sem Dl | 2
US.A BioTek ELISA 153 Jlea | 3
Germany Heraeus Christ Centrifuge s S,all 2,k jlea | 4
Italy Histo-Line II\_Aasé ';/ISOOdO' Rotor Microtome L)l 71 il Slea | 5
Sweden Swelab Alfa (Swelab Alfa) CBC all 3 50 (ad jlea | 6
U.S.A Perkin Elmer AFM workshop 403 s 8l jeae Jlea | 7
Korea L abtech | Magnetic Stirrer EEENWW [ w\:\“ﬁ] Chg:pjlsg 8
USA Chicago E:Jergtﬁzgla:g Water Bath Sealea | 9
India Lassco Hot Plate Adlsdadia | 10
Korea Daihan-lab. Tech Oven o 11
Japan Canon Digita Camera dad | yulS | 12
Germany Hermile blender cbie 3 dala 48l | 13
USA perkin Elmer Fourier Transform Infrared 4_ U?;;?E; 14
Japan MEWJI Compound Microscope xS 53 g | 15
Germany Human scope | Light Compound Microscope s s <S o x>e | 16
Japan National Magnetic stirrer  whliza & jaa | 17
India Himedia Burner J=~is | 18
China SGS Balance Ol | 19
Germany Sartorius Electric Balance s Ol e | 20
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Jandl 5l b g 3 gall
laaioad) g 2.1.3

. W\}M|Kﬂ\jW\ Q\}J‘Y\ T2 (2 -3) fds dsss

Lol

Origin CompanyAs &l Materials dgall | &
USA Oxford Ingestion device aaislal| 1
_ alaal) dabisg €00 ¢l sl
Jordan AFCO — Dispo : 2
Plastic tools
China Acon Laboraties.Inc Eppendrof tubes —a sl canlil
Jordan Gold star EDTAO= 4la 48030 il
ke e gla e daala )yl
Jordan AFCO - Dispo e éel tJ:l‘l;e }:ﬂ i 5
Jordan Gold star EDTA tubes _iaill daile canil | 6
Pakistan S.I.E. dala) sl Sl | 7
England Volac adise chalaj | 8
England Volac Pyrex dadide clalay | 9
aill ) Al
Germany Harshman Baske?;;?n;ig} Gar 10
Pakistan S.I.LE. Zo Cons | 11
S.AR Medical ject b gili| 12
China China MHECO ke | ganla ) 2l )i | 13
Germany Sigma- Aldrich O e bl 14
Turkey | Kardelen Hidrophile Pamuk Medical cotton e+ 03 15
Canada Bio Basic Micropipette 438 4ale | 16
U.A.E Medeco Inject 33 (flaa | 17
England Volac Ceramic mortar &% ol | 18
China Sail Brand Filter paper =<5 35| 19
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Jaad) (3 jha g 3 gall
dlaniial) duiliass!) 31 gal) 3.1.3

Laiall g dniiaall 48 58 5 Alanivuall 4Lasll salall a5 (3 -3) a8 J s

Origin Laial Company4s &) Materials gl | <
Spain Scharlau Ethanol % 96 Jsl | 2
India Himedia Lab. Put. Ltd | o 3 oo il o YU Jigy ALE | ]

Dibutyl phthalate DPX

Polystyrene Xylene DPX
Spain Scharlau Xylene sl 3
Italy Histo-Line Paraffin Wax ool gedi| 4

Lab,OWax
Europe S.A. BIOSORURCE IL-10 S5 pasisae | 5
Europe S.A. BIOSORURCE IL-17 OS5 iisae | 6
England BDH Formalin Clles8 | 7
Spain Scharlau Blae bl JaS | 8
Spain Scharlau Chloroform postsosS |9
Distilled Water ki k| 10
England BDH Ol s Oab—uS gillan Sliske | 1]
Hemotoxyline and Eosin

Germany Sigma- Aldrich Silver nitrate  AgNo034adll &l yi | 12

Methods Jead) (3 bk 2.3

IS ) i) il jgda yuaai 123

Ghlie 10 (2023) Jsb el & Withania sominifera el sa¥) cils aes o

dpna pail) o pla pdaal Jla 3,0 O (g lil) (aanditi o g Auasall 30 S Aadlas (e didlida

OF a3 shall Calestind Sy | o3 S Aaala/ 4 puall o glall 4y i) S/ 3Ll o le ol 3
pel 3smma o Jpasll 400 5eS Aindany ginda 5 30m 5 ) oy Lgdulati o

IS | g il ) gdad (ALl Galdiall 223
e 1000 go 0 a5 45 sadaall g Adinall laie ) g 2V Gl 50 (e a8 100 O

Jlanialy J slaall = ) Waans ©a 50 3 s A 0 die e ba 33l it g yhatall clall (10
e Gmia g @l 2y Whatman no.1 gl il 31 o) Ao ge Waaay (LGN (e adad
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Materials and Methods Jaad) (&) yha g 3l gal)
il e 3o dglaall ) S g Allani) (uad Jada g daine 5 (3lad) AaSae 4 5l 8 (3 saudll
. (Karmila et al., 2020) <l palitudll (e 488 S e J gaall
i) gyl ) gda paliiue Jlaxiualy 4 gLl dudall) lapen (321453.2.3
Synthesis of Silver Nanoparticles using Withania sominifera
Aa o il &l i e s Y se el 3L (Nah et al., 2020) 48 ke sl
el Chiadl bl paldtie (e al je das Sl paldiudl juladl 23506 80 30 )
Azadl) by J slae) Aoty g Aol saal 548 68 (V) e laiall elall (0 00100 ) S
pDUall (8 i (55l il oy Aaadle o ¢ (PH=T7)5 (V/V 20 s paliioss: 80
sl ) &3 ) )l dsed Bl

Propyl 4-hydroxybenzoate ( ol lll) Aadlall 3alal) 4.2.3

Paraben ¢l aulidd s 24l Propyl 4-hydroxybenzoate sl Jlaziul o
&5 adadlal) solall e g 10 o ssini s sl (aul Leil acli aale 53 05S3
3 Cavage @il sl dda il gy g paill o5 ¢ Aoy (4 alal) Sl (e Lae) )
(Beriry et al., 2022) 4.6mg/kg S b de s Ll Al jall el ol

Characterization of L 4Gl 4350 A2l clawwa gaddd 523

Biosynthesized silver Nanoparticles
Fourier-transform infrared (FTIR) $1paal) il dady) dibhaa )
a8 a3 ¢ 1:100 Ay s KB pse—sli sall a5 50 a0 7 305 (558Ul Jslaall s
s (o—a (SPECTRUM TWO N, PerkinElmer's, USA) ke e gl

Beigel et al., ) L o) il 5 o lall 31 55 & panidll 134 &5 e 4000 1 500
(2020

Atomic Force Microscopy 4l 858l jgas Jlaaiuly padddl) -
(AFM)

Ao Laghaad oz b all 4 gl LS pall (and 84 001 5 8l e Juani il

A gabaill J—u )l a3 3 A il Ly sadl g 2 saa s Ul (bl ol g 4y lall LS )

Pakdel et al., ) —asd ya aldliy & Anw Al Raazi Lab )LV D) sl s
.(2021
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Animals of the experiment < lalll @l g 6.2.3

Gl e el pa a3 Al elanl) I3 jall &G e 3 e (30) Al all sda A addil
Ll sls ¢ aabd (10-8) (Alsn W slai cuilS 5 ¢ 48 KU1 daalan/ a slall 4081 i) ) gual
Aalall g ulall 3 jLisy dd 5 e aldll & Gl gall Cumaa g B | 22(265-250) onle
435Sl Cpal sall Adde o Lgidad 5 ¢ ald 4 it g plal il g ¢ 1 all i
30 U n%35 s daiall (13ada0435 5 Liseall J8 (i )29%205 & s %10) (e
S i ad libitum 3 5 s slall 5 (a2 LS/ jilla] (alaa s linalid ) ddlal
e sl 3ol 2B ) gl
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Materials and Methods

425 azanal

¢ HU @S pall il g

o) 3 all Gl e (30) i) padlas

QU\J:\AJ} &l

Jandl 5l b g 3 gall

A

v

v

v

v

AS gaaall ic ganall de ganall ie gasal) %M‘ ds garall
Ll el clad day) ) 2303 Al Y
. &li ¢ (5) . - Cudae
0 (5) e 04 (5) e e o3l 04 (5) e 0 (8) Slas
P i o ) L e O ot b Ol & Jslaa
Gl & SNl &l al Ol el >
5 e s ¢ H S oal Sl e cube | zlal)
S jall s ) s Y dalal) cudac . .
s 5 ) g S Ol Adsdlay Jsia paliia ealaadl)
Mg/K150 38 s MQ/K500 38 s 150mg/ ':f S5 ( ) ) el 30 524l
‘:;e-'mu ) Oty g dﬁJh. o= B > 4.6mg/kg SR culia a6
salally g 2 Balally £ 523 $.9adll & 2Tl Giob (5 bag 500mg/kg i gara
sy adsdlal) o5 30 3 g sadl gl Gk (8 s 5 oo
mg/k4.6 58 A Mo/kd4.6 .58 5 p52 30 Baal sadl) a2l T
" )h e Lia R ¢ &
sadl) o il F - p?
¢ &A s 5adl) &g )
.25 30 bl 25 30 Bl
e.ﬂ\ clie & dgaadl) A all
Laludll juladl el uladl
SOD .GSH .MDA WBC , RBC,Hb S0 g Al o g
GRA ,LYM

Lo liall Hulaall Guld
IL-10 5 IL-17

!

i gepgdl 38 55 Ll
Progesterone s Estrogen
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Materials and Methods Jaad) (&) yha g 3l gal)

Collection of Blood Samples ) <lis 2aa 8.2.3

B3 (e 052 30 2 dlldy QI Jlgha Gl ) aead a2y aall Gline ans

3_nilw Heart puncture ldll diala 48y jlay lall (e pall (e Ja 5 anos o s ¢ 4y il

dals il (8 @IS aay aall e Je s ¢ Jo 5 dirs Aaltae dpuda (il Crandiinl S 5 ¢

) aall (e 03 i s LaS vl placall il 3 il il 33l e Bl e

dc s centerfuge g Soall )kl e ddanl s pdll Jae Jiad o3 laaay g Ja

a2 4 Refrigerator 4a3 8 Juas) Jais o5 38 5 ¢ 488y 15 s2al 4383 /353 3000
D AUl el (amy Gl Gl g bl alad] cpal ©320- 3,0

« Red Blood cell(RBC)«< Hemoglobin(Hb)) i il ulasll (any 385 -
sGranulocyte (GRA) , Lymphocytes(LY M)« White Blood cell(WBC)
x5 Malondialdehyde (MDA) lealblaisllall 58 5 Zaaladl el
Super Jsissaws 28l pew 1S5 Reduced Glutathion (GSH) s 5Kl
oxide dismutaise(SOD)
S 5 Estrogen  cpss iu¥) gsen S5 Gled Ally Qlisesel) (lans 38 5o
. Progesterone ¢ s_sisa g nll () 508
(IL-17) 5 (IL-10) Leliadl juladll (any 38 5 -
Estimation of Estrogen hormone &g Ogaa S 5 uld -
Concentration
ol Bac ae 438 yall ol haall ¢ Liby @lld 13 ) a3 daan (A (50 ped) 38 55 Gl
il
Jlaninds jala dda 80 o8 50 Estradiol ¢sesedaldll Strips (STR) 4bal .1
L i g ) Estradiol e dalze s 488 ) dxiiay slaza Wells s 10 o
(Tip) Lla 4u8 Jleaindl 3als a5 (SPRS) Solid phase receptacles: .2
waal Estradiol el Ay sl Lgiled 8 dadas Ll Y1 Addal) Aalad) 8 Jeatundll
Ll b
(R1) dilutant ,(S1) calibrator Estradiol ,control Estradiol (Cl) .3
21353 Sala ol gall 028 5 Estradiol
3 _plaall bl A 511 5 ja0al) Dlasleall o (g 533 ol Ay 45 Mle 48y 4
O s Y] () sapedl S iy palad) LAY ) 68 8 Alasiiall
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Materials and Methods Jaad) (&) yha g 3l gal)
3k e (s ) (sl 5 55 (ol lase s
Enzyme immunoassay sandwich method with a final fluorescent detection

dale 3l Lba sy Lebee e Sbmi Cliall skl Jae (SPRs)  abeall ) ghall cilalua Jan
e 3 pana s s ala Jillae g8 3 el 8 daddiid) Jallaall Wl 5 pleddl JaY awds gl b
osll) 5f B el il shad @ el | s munge 8 Wlie Sealed reagents Strips dalee il
s o 50 IS Jeliill a5 @l aty Cus Minividas Slea Gk oo Sole s (S0 Luaes
anti —Estradiol e 45l 3 aall by ) dual) Jai &3 | 3ae &) ja 83 g2 gall Jilladll s SPRs
JG (L)1) / Al ) il & a5 Jal I Alkaline phosphates 4l — antibodies
Iy ey U S Loy Iy S5 APR 33bcaall alual aciivadl) Jasi 31 1335 SPRS (s 0 552
4-Methly- oad) saldl & i 5 plaadl (e Al @ighaall JM& Sandwich & il
salall Jlaty @lld amy o031 aghy . SPRs (s (e 52 S5 umbililiferyl phosphate
Jsh e 48 g ledY) 43S Gl ol 3 methyl umbelliferone-4 s s aiall zill ) GaluY)
s LAl e sall il ol 58 ) e pledY) a8 adinds | (i iU 450) (o2 50
& O ol Gaid) e Talaie ) Sleal) Gask e LSile il Aaill Cun 5 laall Al
sl Jleal) Basb e Al delila o ey s Sleall 3 S0

Procedure Jaadl 43y )k
s AUl &) phadl) Jand) A8y o paniats

s il Minividas O B2 W peadall SN & Gasdll samy AalAll M [ @ 48Uay Gy - ]
giclbs a3 ey daill ledal (e Sleadl Sy Y L g0 3) Sl g5 U8 LAY e Ll jha e

Standard & Control 3 ksl 5 bl sall Jas (30 IS 2a) s SPR & STR oy i Jleatianl 532 2
el Gl paaddl Gl i

(STR) dasill e Ly Aalall (1) 5_jiall & Cnns 5 aall Jomne e (30 100 il i o3 - 3
.okl g bl aall Jiaad Elld 234 Strip

sl Jleall o il Slealls palall MANUAL I 335 sall 5 Sleall dalal) <l shadll gLl a5 - 4
L4383 45 33 Gaid Al LSiila i o) 5 laall sy

Lald dygla (A Cmings Jleall (0 SPROSSTR s jaial milil) delida 5 5 plaall <o () ey -5
sl 3as) 93 pal Jantud dda p3Y) oda () Cus
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Materials and Methods Jaad) (&) yha g 3l gal)

Estimation of progesterone hormone g sul Ggan S A (uld

Concentration
Aaldll (asdll sae aa 488 jall il gladl) g Laly Gl g 13 all a3 Jaaa (A G 5aed) 508 55 (bl o3
5310 e Juanind s jala dda 11 4 5 :progesterone ¢ s« salall (STR) Strips 4l 1
Loal W juai (a jalprogesterone e dales 5 44d ) dasion; sazawells
dald) & Jexinad)(Tip) Llat 4sis Jlesiuadll 3 als 045 (SPRS) Solid phase receptacles:-2
Liayl L jaai ajal progesterone el duay sl Lgides 8 dalea L3l ) da80)
(R1) dilutant ,(S1) calibrator progesterone ,(C1) control progesterone — 3
ARt jals 3 gall 038 gprogesterone
2 arisall 3 jalaall Gl At ) 5 j0kall Glaslaall o (g 63a3 5 Jala ddlay a5 Mle 48y - 4
O gl (5 se el S b pal Al LEAY) oy 68
Procedure Jeal) 43, 4k
A <l slaal) Jaall 38 )k penial
Minividas Jka & W paadall Gl 8 (asdl) 3aey AalAlIM [ @ A8lay Ciaay -]
Gas Aaill Jledal (e Slead) S Y L sn 3 Saila s sl JS8 i) e Ll sk e el
Ciebb 4
Standard & 3 bl 5 bl pall Jias (0 JS aal g SPR & STR o pd Jlaatiad &5 -2
el Bl pasaddl G & G g5 Control
(STR) Ll Lo Ly daldll (1) 3 eall 8 Cua s pall Joaedie (30 100 pl s ai- 3
Bkl g ol aall Juadd lld 5 5 Strip
Jleadl o sl Sleally palall MANUAL ) (335 sall 5 Sleally Aalill cl shaall g Ll &5 - 4
L4383 45 30 (3 aiud 5 Lila 551 3 plaall daleny sl
Lga Admingy Jeall e SPR 5 STR il miliill deliha 95 plaall o o) 2y - §
. Jadd 3aa) 93 pal Jazting dda 3V a2 () dua Aala
L-10 5 1L-17 oS o) Jas 48k -
oY) Slead) Jaal) Tane
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Materials and Methods Jaad) (&) yha g 3l gal)
. se 0S4 e Plate dAsball ciad | 2
O—aall (5513 (e Micropipette 4asall dalall Jlasiuly il s )Sile 100 “iraal | 3
. Wells 3_is JS J Incubation buffer
Control 3_hwdl Jslas ¢ Calibrators bl Jslaall (e 5id 5 Sile 100 <l | 4
. Wells &=l IS ) Sample <l
. Wells 3_és JS ) conjugate o) 58Y) Jslae (s il 5 5Sike 50 Canal | 5
dacliall 3LhY) 3o Ao Jganadd all sl ada pniaidel u) sad i ian | 6
. rpm700 = 100 rpm 2= Shaker
s JS (e U QL A3 a5 7
C ODA Gl ye A5 daiuall il | 8
Bois JS ) Jusd) Jlae (50 Je 0.4 il o
iall e ciliSall JS A ) e
48851 5 2l 3 e JS ) Bas juasdll substrate o) y8Y) Jslas (e il s Sl 200 <anal L 9
Al Jus ¢ sl
GLBY) D o Jsene 8 a0 50 A iad 4Gy 30 24l dngieall Cias | 10
. &1L rppm700 +100 rpm <ie Shaker .Aue il
s JS ) ((Stop solution ) Sy Jstae (e iy Sile 50 sl 11
NM 450 (o2 50 Jsh die dpabaiall caal J5 12

Histological preprations 4wl &l juaail) 923

O sl e Lelatiwl aeg dglad) el g JSH 5 0D e 4 gladl Gl Jads
ax g (Aadis sle Je 900 & =100 %38 Calley s8) %10 1S s cplla ) 8l Jglaa A
A4y, e Talddie) slall &l jasae el we g lla il (e caajat Gl del 48
.(Suvarna et al., 2023)
Dehydration and Clearing s, J<¥) 1.9.2.3

JsaSll (e dpacliai 3 5 Alli (A& Cliad) el cllh 5 ail) (e elall a3

Laaxy 3 55 IS A oiicl w50l 5 (%100 %100 %90 %80 «%70) V!
LGB el Baal bl B Lgraia 53 alaill
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Materials and Methods Jaad) (&) yha g 3l gal)

Infiltration glWaa,¥) 2.9.2.3
el e ald e dygla Al Al il il g 9 5l dlee (e ol 2ay
Ay byl SN g i pall § yeaaiall 2 60-57 Jleeail A j2 63 Paraffin wax ¢él )
Olaszal s T jguaie padl) iy @l 2 60 43 Axjd b eS8 Jah delusad 111
Sle Lgla 5 A) dala )y U8 I ey i gl 3l JalSH 5l dlee ol
e Aasla s AN S8 (5 A5 e s o e b el Ll ¢ ) Jals (il aas

L) el e (il ) aads
Embedding skl 3.9.2.3
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Statistical guantities

Average value: 10.0291 nm
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Median: 9.9764 nm

Maximum peak height (Sp): 11.5792 nm
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Maximum height (Sz): 21.6083 nm
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Abstract
Abstract

The present study aimed to evaluate the efficacy of aqueous extract
and green nanocomposite of Ashwagandha root (Withania somnifera)
against paraben-induced histopathological and histopathological changes
of liver, kidney and ovarian tissues in female albino rats induced by 4-
proplyhydroxybenzoate. The present study was conducted in the animal
house of Faculty of Pharmacy / Karbala University from November 2023
to February 2024, 30 female albino rats were used and randomly divided
into six groups with five animals per group, the first group (G1) was dosed
with 1 ml/kg physiological solution and considered as control group, while
the second group (G2) was dosed with 500 mg/kg bw aqueous extract of
Ashwagandha root at a dose of 500 mg/kg bw. The third group (G3) was
given the paraben 4-proplyhydroxybenzoate at 4.6 mg/kg. The fourth
group was treated with a green nanocomposite of ashwagandha root at a
dose of 150 mg/kg bw, the fifth group was treated with an agueous extract
of ashwagandha root and parabens at a dose of 500-4.6 mg/kg bw, and the
sixth group was treated with a green nanocomposite of ashwagandha root
and parabens at a dose of 150-4.6 mg/kg.

After 30 days, the experiment was terminated and 5 ml of blood was
collected to measure the following parameters Hemoglobin (Hb), red blood
cells (RBC), white blood cells (WBC), lymphocytes (LYM), white blood
cells (GRA), oxidative stress index (MDA) malondialdehyde and some
antioxidants such as glutathione (GSH) and superoxide dismutase (SOD)
and levels of some female hormones E2 (estrogen) and progesterone
(progesterone) and some immunological interleukins (IL-10 and IL-17).

The results of the present study showed that daily oral administration
of parabens to female rats at a dose of 4.6 mg/kg resulted in a significant
increase (P<0.05) in the levels of GRA, RBC, LYM, MDA, IL-10 and IL-
17, and a significant decrease (P<0.05) in the levels of E2, estrogen and
IL-17 compared to the control group.

The group that received the green nanocomposite at a dose of 150
mg/kg showed a significant increase (P<0.05) in the levels of GRA, RBC,
WBC, LYM, SOD, and Progesterone compared to the control group. There
was a significant decrease (P<0.05) in the level of 1L-10 compared to the
control group. There were no significant differences (P>0.05) in the levels
of Hb MDA, GSH, E2, and IL-17 compared to the control group. The group
dosed with aqueous extract of Ashwagandha root and parabens 4.6-500
mg/kg body weight showed a significant increase (P<0.05) in the levels of
GRA, RBC, Hb, Progesterone, E2, IL-10 and IL-17 compared to the
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control group. There was a significant decrease (P<0.05) in the level of
LYM compared to the control group. There were no significant differences
(P>0.05) in the levels of MDA, GSH, E2, IL-17, WBC and SOD compared
to the control group. The group that was dosed with green nanocomposite
and parabens 4.6-150 mg/kg body weight showed a significant increase
(P<0.05) in the levels of GRA, RBC, SOD, and Progesterone compared to
the control group. There was a significant decrease (P<0.05) in the levels
of MDA, GSH, and E2 compared to the control group. There were no
significant differences (P<0.05) in the levels of Hb LYM, IL-10, IL-17,
and WBC compared to the control group.

Histological examination of the kidney in the preservative-treated
group at 4.6 mg/kg showed severe glomerul atrophy with damage to the
walls of the urinary tubules compared with the control group. 6 mg/kg
showed severe glomerul atrophy with damage to the walls of the urinary
tubules compared with the control group, there was enlargement of
Bowman's space with severe vascul congestion, while the group treated
with aqueous extract of ashwagandha root at 500 mg/kg and the group
treated with nanocomposite at 150 mg/kg showed slight reduction in
glomerul size, increase in Bowman's space, normal Bowman's capsule
structure and regularity of proximal and distal convoluted tubules with no
histopathological changes. The group treated with the extract and two
hours later with the preservative showed a slight effect on the structure of
the glomerulus and Bowman's capsule, irregularity of the proximal
convoluted tubule and distal convoluted tubule and an increase in
Bowman's space with severe congestion in the tubule area compared to the
control group, while the group treated with the nanocomposite 150 mg/kg
and two hours later with the preservative 4. 6 mg/kg, we observe normal
shape of glomerulus G size, Bowman's space, normal structure of
Bowman's capsule and regularity of proximal convoluted tubule and distal
convoluted tubule compared to the control group and the group treated with
aqueous extract of Ashwagandha root at a concentration of 500 mg/kg two
hours later.

The preservative group and the group treated with the nanocomposite
at a concentration of 150 mg/kg and two hours later also showed the normal
shape of both proximal and distal urinary tubules and the normal shape of
Bowman's capsule, Bowman's space and glomerulus compared to the
preservative group. Histological changes in the liver tissue of rats at 4.6
mg/kg preservative showed congestion of the central vein, nucleoli,
sinusoidal dilatation, presence of chronic inflammatory cells around the
vein, presence of nucleoli and irregularity of hepatic cords compared with
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the control group. As for the group treated with aqueous extract of
Ashwagandha root at a concentration of 500 mg/kg and the group treated
with nanocomposite at a concentration of 150 mg/kg, the histological
structure of the liver appeared close to normal tissues, consisting of the
central vein and the regularity of hepatic cords consisting of ribbed
hepatocytes and spherical nuclei with the presence of hepatic sinusoids as
compared to the control group. The results of liver histology of rats treated
with Ashwagandha extract 500 mg/kg and two hours later administered
with preservative 4. The histological structure of the liver appeared close
to normal tissues as it consists of the central vein with the presence of
hepatic sinusoids and the hepatic cords represented by hepatocytes are
polygonal and the nuclei are spherical We note the presence of slight
congestion in the cells when compared to the control group. The
histological results of the liver of the group of rats treated with the
nanocomposite at 150 mg/kg and two hours later with a preservative at 4.6
mg/kg showed the presence of chronic inflammatory cells around the vein,
showing the normal shape of liver cells with their regul hexagonal shape
and regularity in the sinusoids. These changes, which were almost normal
in the liver tissue in both groups and compared with the control group,
while the group dosed with ashwagandha root extract 500 mg/kg and two
hours later preservative 4.6 mg/kg and the group dosed with
nanocomposite 150 mg/kg and two hours later preservative 4.6, we
observed the normal shape of liver cells with regul hexagonal shape and
regularity in the sinusoids compared with the preservative group. As for
the changes in the ovarian tissue of rats treated with preservative 4.6
mg/kg, we observed that the ovarian tissue was affected by the appearance
of areas of inflammation in addition to the appearance of ovarian follicles
at different stages, but fewer in number and less cystic compared to the
control, while the group treated with aqueous extract of Ashwagandha root
500 mg/kg and two hours later preservative 4.6 mg/kg and the
nanocomposite group were affected by the appearance of areas of
inflammation. 6 mg/kg and the nanocomposite group 150 mg/kg and two
hours later preservative 4.6 mg/kg, we observed the appearance of ovarian
tissue appearing normal and the appearance of ovarian follicles well, as
well as in large number and in their various forms as well as the appearance
of corpus luteum compared to the control group.
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