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3l iga e (Ejaz et al., 2022) dcl 30 s clall 3 Leie 5ol cilay 391
Glutathione pyro sl sy & o6 KU Jia &GS o (e el e a6l (g ging
A0 S5 G gl el Ay S gl 5 2 Sl aa ate (8L SIS sulfide
S8 amy 3 3 0 Jaie AL ) J gt 330301 ey 4dals ) (S H2S Gas 5 el
(Abiko et al., 2021). 530 otal (e Faan
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1w sl alaa
5] LR b oy sl dilad) jobas

Cllead) ¢ 2585l 61 yia) ezl SO, Cu Sl 2l A g Gad )l
Slleall ¢ Jadill 5y S5 ¢ andll ¢ 2580 Gy e ol Sy s siaY) 2585 ¢ Ao liall
2ol a8l (3 it Larie 5 ¢ Ghaall ) o (e Eragiall Lall g cpaadl) ¢ A shasS 5 )
A Cray 21y Sl 3 S S ) A aae S5 A saanll LS pall 8y )
(Lovblad et al., 2004) s s>l <adal)

s oalsll delia Jsia cy HSll jalias ey (Likus-Cieslik et al., 2015)¢ sl
i S ke llal Jaand o 5l (e Adle s o (g sing pand) 51 Gl Zll
dolia 8 dpulul salaS S a5y WS (Saksrithai and King, 2018)cs 5 el
Salaall Ly ae Ui je aa 55 «(Extoxnet, 1996 )¢ bl s3le J<i &y phadll cilasaal)
Baall ay y€) g SIS (waad) iy 1) Marcasite <uwid jall g Pyrite <u sl Jia
2 S il 5 (aloa N 2y 5S) Lilladl s (3200 2y 5S) a5 (osladll
ol 5ST 8 ALal coy < yuaie aes o1y | (Bhadiyatar et al., 2022)le e 5 (<L)
Lae ol SV 028 Jlad) oy b aay g Lgie <l Jall 7 5 3 aly 5 A sae Cilatd o (g 53
o g 2y sy Sy Sl A S o S 0 5Sh a8 ey o Sl S (any s ) g0
o2 Lgaliad il 30l g Aaiadie (all 8 8 dsen o1y a3 V1 e 4w ) o
2 3 pall S Sl ady Lad Lal ol SV AR 5 aas s e ) el (e Aaleal)
.(Agrafiotis et al., 2022) o yma aid (2,3 hl,

oo A sgil) Bans (Bhalia 8 4k AT maaly Gyl e Jgeanl) (e g3V 2ay
53 ae O A 5l JE S 3 G s el 2 S G55 G 3 5 Adanal) 34
O Jiand) Al Jaall (LT e T Lgha gad 5 oy oSl 30l Gadil Cisang ) ol
Aag s Bale 43 D ¢ oy Sl 8 gl o 5al Led Qi ) ghaliall 8 oaill ey sl
(Talukdar et al., 2022) Juaiiy)
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(Yunming, 1986): dsecsd) da 3 Ao Talais) cuy sl il
Acute toxic Effect :aladl el il -9

5 Ol daia o 1S Tk IS8 Y5 Aaend) (misia cy pSll G Cag paall (50
QA1 A8 s Al Alen 3NS5 U8 (o Apandl gl 261 3 a5 gy ¢ gl
A 252 O OSaal e 8 ey oy = SLET a3 Jla by ¢l il o3gd dpen
CAbladl e V) B (AT s e
Chronic toxic Effect :¢pmjall and) il — ¥

O Aol sl b all it g al Acaiiie laaSys iy Sl (e el i il
O Ostas Le Ll Al gha saal s g S s gl LD | i s 3] a5 aalie Jlas
A sl i) b gl g i) L el ) )yl
.(Madigan and Martino, 2006)

Ay A cy sl il

il a8y () saall s GlaiV1) adl AU A el elac 1 e T 1 ey SO o
glas B paridan o1 gloally 2l Lapws W5 elime Y1 (8 iy S ad) 5391 4 0
L5 S Ll Al il 1Yl e 8 il Liay) calas o1 SIS 513 5l
(SV etal., 2022). 28V i COS xSl

Gammon et al., ) §leadl 5538 31 535 Caay Coy S o jaall Jslall o Jas )
Az aiall ) gl (amy (andy (5 50l il (e adad Gand 22y Laa 1S (2010
gl G 538 o Jeny 3 il Adapsal) B3l gl 85 mnadll A1) (8 00 g 5 <y 5SH)
.(Milovanovic et al., 2019) s 5 !

Jaig ol st 3,80 e(Glucose d) 2 -sS5 8y Sl yidas Jaas
[PHOEN: PN [ S| YA R IR0 i S WP AU g PL AV PR PSPPI
Alal) Aall 8 a6V Ay o oy Sl Jlasiad gl 3 pall S dbadll 5L jeaa
5ol iais ) g2y a3 (se 5 (Thio-glucose-0) 35S IS o - sils o laydis ) 3 - 35S 5]
st aly 2 - 58 i Lale ¢ gl i) 3108 Y Jaiall Jalall i oS3 0 gui¥) ) A1 e
Hellman et al., ) ol sas¥) 3180 3 acloy Slele aaia s Sl e Co el b Loga
(1973
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=(7)
Claa il (e ol jal axy @lld g aSl) & oy €l aic 5l g AT Ay ]

Ol ¢ S gl (5 e (ald Jie 4y paa LiaiS Glia g ) jal 4y piiaall <l pal) e

S A A Tas ol e ) (e Baa g e e Apulual) Bl Ole iy ana 2T dga g

.(Roy Choudhury et al., 2015)c) sl

p ol sl (e dae Byl il

S Aanall 5 281 Gial yal 5 (5 Sl 218 (gl 5o mmy (B sl LS Ha i
Cytochrome (Sp450-2E1 ) s S silull ddalu g0 3alall dpanall Juli e
LA 3 0 ad Cpnsouedl 2t € S e of a5 385 «(Gopinathan et al., 2022)
oa s Alzheimer (Lada 1) Al Jhe dpa jall GOSN paay 2 3al Ay iaall
(Yu et al., 2020) <Huntingtones) _xsieliia =y« Parkinsones Jile
(Mohammed and Mansour, 2021)

A0 ol g Sl iyl 2y 3yl (8 s A il sl of L) Jas )
Gl il Sleall 3 il oy Sl 5 ¢ (Zheng et al., 2021) 55uS B s sy ol
o Jaat 38 3080 YA a5 BLEAY) L) (533 3) ABLaT die gl g o o o guall g
Ol g (Ao demy O sl Abiadle e g GLIEAY) 023 (e Asthma sl 4xil alls
Jaxg L) Jeny s <(Soni et al., 2020) Glall Gliia) GllaS g o ganll Aa) 5 Lol jeal s
Y e b daiiall il )l 3is o gl die sl cVare sl e
.(Zheng et al., 2021) s

A shaasSll g pall el A ey U Ja jaS 8 phaal) o) gall Gl el s Glad¥) i e
Meng ) eeall Al 8 oalady iyl ilia sad aay Y1 Ll it Conmy (5301
Lia o3 3) o gaadl s Gl alad 4iiadle ic e b o 3l cy 5l Jajalds (et al., 2019
Aall s ils ) Sizd ¢ (Kulkarni et al., 2006) glasYls ) soall ala 8 5 asm g
oAl a s cuidl s ¢ (Soni et al., 2020) Leisdis 51 eliia) o Jany 3) 230 e
C gan s 3 ol Al e ol Vel aaae g e cu Sl Joja il ol pall 8
Lefnaa 5 4l gl Clauall 8 405 5all i) saadl 1581 (8 30b ) ae Ay 53 ) Aiall & el
F sl jaie aw Sl Sis < (Dahal et al., 2020)cs 52 A gl Gl A5 &5 (e
bl ol & s ad Chgas A o cutdl 3 el () 8 6 g leadl b
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= (V) -
L& (Wang et al., 2018) (L) Ledde yeda 3) dpuaall LIAD & jiad Gl o) yall
A slaalll LAY (e Iy 3) 4 slialll A1 g plaall plas 1l cy S0 Jaal o aa g
) Cu Sl S e i 535 ¢ (Beske et al., 2022) deliall (mis e Jory o3 (a
A AlfartaksingaSs )l sa 5 L )ad oS ghlall 8 Bl awall (8 age iy 0 (A pald
Friedriches ataxia cias @i i G eS Gl ¥ G Elaa) e dary o) 5
.(Huichalaf et al., 2022 )
el 30 A cu sl il

5 CU elaill 5S iy Sl (g S b pualic B (oaal )Y et Of Al o iy
a5 e JEY) uaiall (LS g Sl G e lall A i J i (35 MO psiiand sall
=l DY) e A pai Aul o Cy ) A4l B a4l (Kong et al., 2021) e
zlal 8 e lai ) Jan o3 088 oy €l juaiey Lasend ad il 5 ilagud) Jall de) ) 3 sandll
. (Jadhav et al., 2022) 7V + dwwiy (51 gual) J 6dll

gl Ay sl il

G g oS5 3 ccpaatll illee (B LYY (e Ay 8l shaliall (8 cy Sl oy
Cu Sl paie 3y . (Likus-Cieslik et al., 2015) dall sl Je T a5l T ks
<l all Ll ¢ (Zeng et al., 2020) 4l s slall 5 o) 5gllS gl & slall (alaall 2l
AL sk et Aie ) 30l g aaliall Ay 8y 50 aS) 58 Y Tale Yo ) Crial dpia ) sad]
isle Ay i Lglen s Ly 5SI) i o) 55 (o s A Sl aand o piall ) 55 2my 5 Ly 585
45 glal) sl Ll Dl die ol saall s Ll 8 aall Vs el 13d ey <1
. (Sotek-Podwika et al., 2016) 4 e sl sala dpandl ciladlall () o5 38 5 <y S

Szl Gandelia b Sl el L0l s a6 AT Al o @yl
Jsdan die 5l gl ol gl 8 Cuy €l ol e Cunnii ) al sall Ll A1) 3lalial)
gt Juany 5 bl & ol A Al 8 s T daes ) pda JS0 Sl 5 ladll
Gyl dlia ¢ (Saksrithai and King, 2018) 45 slall cilie ) el J 4l aie ) sal)
obie) (e 3y CilaeSy g S LY Aaaill el plaill JSES (8 Cuogud daga
) o Y allaxinal & Lol Y1 5 ) shad sanae il il 38 5 dpans 41 Gl g Lial T juaic
. (Toohey and Cooper, 2014) ale J<& daall Gl 4
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= (A) -
Sl Ailasl g Al 3 (ool g1
Adly 580 (al s

253y paic say Ol jial S jedigr OsSsAadly Vs anda 4l ud cyy sl
delill e LU0 Al L3 ¥ 1 puaie aayy slal) (& Glstll QB 5 5 il 56S)) Joaa 5
Sl jeaiy ¢« (Toohey and Cooper, 2014) 48U 5 4l jaliall (1 1 aa
8ol riaay 5u&Y) Jal s e iy S Jelé die 5 dygiada )3 10 YY) 5 ) a da y0
5 sl 5l il 5l ) SISl Syl 5 iS5l 5 @l ) IS Jall) Jie 3 jadia
(Ausma et al., 2021)(cz s 5 (a5 2

(Lide., 2005) cu sl asl S 8 priaga (1)JSl

Aa 0 o aaing JICEYI o3 G Jsaill g Aaglall 8 JISET samy iy Sl 0 g

5 Al Cag Al & ey Sl Ll sl JSE g ) Y1 JSEN ol 55,0 al)
vie Loal (aluiyg cdngiada 0 858 T dnpu o il Jew Jial 05113 (5
il (5113 A 5300 L8 Sl ) 55 A e A3 1) 4 B0 a da () ) pas
vie yeal adsl miay s ALl AL gla ol s ol el gall i 8 ) all A 2 ad ) die

(Earnshaw and Greenwood, 1997) 4 st aa y Yo v 3)) )a da
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Al el oA

A0 3315 4 3l Asdall o880 g gall jualiall (e HIS pe Sy Sl juaie Jeldy,
((HgS) G0l iy S 5S04 jall 3 )l ya da oy Gyl ae 3030 Jelds el Jia
G5 e Bl e s dapa Yoo e s a da o) sell (B sl 5 sing
S e gl ey Sl S Aagall s ABIAN A5l (63 Sl Sl S e
anll Al ais dadl ) 4 O sdll anae JidSU QU8 Gle g8 5 H2S Geasoued) i 5S
Wiberg et ). <y Sl 2 ol AU Jie 2lS) <y, « (Ubuka et al., 2001 )2l
S2CI2 g Sl LSS 0y ) 0lS Alsiy SCL2cm Sl ay ) 4lS Alsi aayg (al., 2001
SOCI2 Jaisll 2y 55K ae Jiall GllaS 5 4 5Ll ol jisall (8 dage 4y gudae o) S
. (Vestreng et al., 2007) 4 saxll Sleluall 3 dlaxiunallPOCI3 &l studll 3y ) 1S
S aluaial

Sulfur <ol Jaja ol sapse jibias <S35 alall Gash (e Sl Gaia
D58 Al b asl il pelat 3) Aydga s Aag s 5y gea Aall 55k e paley mustard
as 5l o (Kulkarni et al., 2006) Gautam nodules <age sf s yaa
Ohaiay s OSlgian O ) 5 G sl (laiaal) Gliadall Laa aeal) 8 oy 5S))
Methyl Uil dsisilas e oS se 8155 285 elaa) 3ok e ALS 12 5 ) e
el asb oo ST IS avaliai (58 o Alae JeSaS sulfonyl methane
0555 o all A 3l Lgitae | aie 5 jliaall Ao 8 oy S @l 3 &S0 55 Al
Sulfur <, Jaya 5 <o ySil aias (Chilcott et al., 2001).5 el ol il
Culia 3L ad g (el Sleall g alall 5 o sall 3oy e S JSE& mustard
. (Goswami et al., 2018) ddall & sall b Ll oy <o

@A) il sl el g eaie ) plald) SO2 <y S 2S5l S Jsay

e ellyy La it del y 3l b 1Sl e lioal 8 ate iy ) su) L 7k
Jax S (Ngetal., 2022) & € ) abisady <y &l a6 Al J) sl 35k
Al pall A8l gyl gl 38Ul DL ey H2S04 el Sl aala deliva & oy 5
D o3 Bk ey Sl aliatal Juasy LS «(Garcia-Labiano et al., 2016)
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- () '
b e Sl paliaial bae o Al ja @ jedal 3 GlasY alad Lol Tad sail ey A
.(Corvino et al., 2021) (delu¥/ 5,8 1TV oV) sl culiad sl o3

dislial) g dusdal) iy <l eV Lartiad

bl Jlae (8 Lo 5 dplall Vsl G aaall (8 Gyl jiaie Janioy
Dsahall 8 el e s plauall o Uil 13 8 A pal) VLA e S 20l g danll
OS5 Ol sl Adse 0 95 ) dalall clbiabal) o) 530 aad 2ay 3 Mites in birds
sladll il plall ala e s g 3) 83 cy Sl kg 23kl
delia 4 &y sl JAy ¢ (Zhang et al., 2004;Mullens and Murillo, 2017)
ddia gy Sl geaie Jastiog SIS ) gall 5 Gl & Alexiusall 4 521 &1 5 e i<
Mohamed and El-Gamal, Yaize! )3l draladl) o saii ol claldhall i Tana
(2010

Ol aa 55 ¢ Qraladdl 8 <l 580 Jsdall 8 4 pdal) cilanall G cilul ol el
Al s Lley e (g piag adlin i o LaS 3l e W1 aal) 8 Ylad 1,80 ey 5l
a0 Al cadass 5l o(Seralini et al., 2021) dise L e SV 730 Loyl Jaxias
I AV i 5 sl ALYy s ) a 3390 ey (m jeill e dall
Sl s 5 i g b (s 5 ol w33V i sl a8 3) qaaill a0 8 Lgts 0 caaly
oandds 8 a3 (e Trulaks osSY 55 30uSY) cilabaas 3 Aprotinin, llomastal
Gy Sl LA A el (13 all (e e geme <HAA) D) iy S L ) A5 AL
OSY 5l Balay Cilase o3 (e g cpaS/prle €€ Ao yan gl B it Y saley Cilase
o A8 Jas o1 3) Al sl iyl Al (3 ) ey g A5 1) Cailda g A8y g
il 3) el Cige ane A Cas <l LAY 5 AnlealV) LOAN (e Al Jaly il il
o sl A (alinil g (5 50 )/ ramnl) aaniill YL 3e & Jeld) b 50 dallaal
(Anderson et al., 2009). Tas dlle <l gially (3 sail) ¥ S Laaey (il gal

-Sulfunel Josdl ) Jfaa U Sagcn Sl jond il iy
Anti-Microbial <l s Sudl) clalbadS 4 50Y) delia & Sulfonamideybe sl s
Glalias s Anti - leishmania ledalll Glalcas s Anti-cancer gUa -l Gilabcas
A zlaall F8 Caend 8w Sl Ss(Anti convolsant (Zhao et al., 2019 gl
500 (Ao Jand 3] gaill aa Lelelii g 430 guiall 3 yidl) g A0S0 Ay Sl (aleaY) dpenl iy
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O s nel) 2 € Jaay (Abou-Kassem et al., 2022) asalll zlaa ()5 (8 4 sina
e ailie IS4G Jery s 3auSOU Taliae 1,805 elliay 45 K14 a1 5 laall dclia 8 H,S
Gl 45 «(Scammahorn et al., 2021) 5all [ saall 431 5Y 4 el dge Y5 K
Sad) s gl 8 el 4y o) gl & gle 4 € SO2 Cu €l a6l S e oyl o
Ll anass 8 @l Ly Sl 2ol AU (13 ol Hladl s 8L aiay LN 8 ) b
oSaill e AL aly paanlly cangll Sleall 50 5 QB 5 4y el Ao oY) dida g
Huang et ) sl b aplati g addy o ol lldy g 4 geall A oW1 gagig pall i 3
5503 3o 3ad o8 30 4d SO2 Sl auS f S e ol Al o cuidl o(al., 2022
Li ) 58131 a5 o8 ey cpmanl) GSIAD 5o 3a3 3 50 4l OIS 3) Tansa dasn all )il
iy 385 SO2 oyl a5l AU Jlarindy ol 58l A 4l o il (et al., 2022
e 3ok Glee 5 O ) e olad G ) pall lakida (anddl Lee H2S Gon 50
5okandl) ¢ jedal 3 Laa (p peaind) Jlexind (e 4e b 2y i) gal) Cuand s Sldl (i

(Sun et al., 2022) a2l Laxa Jare A Lalidsl 4, seall dae V) o135 )|

O paiar 3 lall asa 1 aie 4058 3aeY) delina (& cy Sl jeaie Jans
Jie el Adal el Kl b ol daia culitdia ) LSl ddal gr J gy 5 il
s (A oy Sl Aaal A )y iy (Blake-Kalff et al., 2000) Gus s il 5 ) siudl
Cla a5 ) saill Laga T paie aay g a5 JSG Anslall b a5 3) o) gaadl 5 Y]
DUV el jsall (o ey Apliasl) cilaidall 5 Jualiall z3le A S g0 aly Laay) BV
Ll 8 awal) COianl 38U 805 8 il o) 9 (e Sl (g Sl glay alil) Jid
25 S jeaie dan il 3y 5l Jasioy o(Parcell et al., 2002) daal )l oy el
.(Holland and Avery, 2011) ¢8558l Jie 30uSY1 Glalias e 43 5aY Cr

A IS s ¥ AL ) W Y g ol ) 8 o) 8 Gl Giany Of A s i
raladl 2ay ) (i il pa o Jlay a3 G 5 Sl Galiaial )l aaiall ey (53
paall ey pall i Als (Se e Jany lany g GaanS Y 2 LY i)
<u S (Hale et al., 2020) 2 L& ) g2 &3 o= <(Iron deficiency anemia)
DNA 5553 Gaaladly ddag jall cilisis ull (AN LA JAls apaall 45 50 d85 3 )90
oty s ad agaall o S o dulall Cs il 5 «(Gupta and outten, 2020)
8abad (al yal Culaa) (A sa50 4aali Gl s A1 Jiadll 8 Mie 505 DNA delia
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= (V) -
5 oYl sl ATl 555 3l (Cluster biogenesis) 4 siiall 4y sall (il yaY) Jie
.(Hale et al., 2020) o) sl

133 25 3 il yiaall agle ) alialy age (a2 JalaS Cy ySll juaie Jasiny
G ylaall GBS (8 A8l Ly LSl acluy (0 Ethanol J sy S e ) A1 S
O anll 8 Jexing Lol 1 paie ¢y 50 yaic 2ey ((Morine et al., 2014)
O8I A Al Al G Al 380 i Ll (55 08 4S5 4 gl Ly al)
e A shiiall oy S QST s Ble ) ye Lgd oy aaill A je ST (585 il G yinall
cind g ala ) daay 3 el SLall il iy (fdle clibaal 5 ile 5 ela) o) sual) J8
.(Hall, 2018) x5 sl

2S5l A5 H2S sl 2t i€ Je A i g Lol il g ) el
vam zile dalid @l jlue Ld I CS, gselsll o )€ Sl 5 SO, <yl
Yu and wang, ) L _né 5 A8l Q) 5 el 5 4 sedl) dae 5¥) a5 ial jaY)
Ol s s sl A 5 )0 ellia 3 sulfane plaludl co Sl JISET (1, (2020
o mand ey HpS Ganososed) i Sl Gl Balall aay 5 4 ol 5 doaludll cilleal)
Iciek et al., ) dualudll Caills ol 8 dagall <l padl sl jiiaat 8 4 saliiud 4334
(2019

O 3 yaadll 8 i) o) 531 (anad IR DY) 8y Sl paie Jasiay
aie Jexiuy LaS ¢(Schizosaccharomyces) (Shimasaki et al., 2020) 4lle
41300 3 gl e ALY 50uSS Talime Jary 3 (Clabaall) 403300 3 gall 4lialy <y 51
O] 5 0 glall pina¥) Gaaalal) Bacbisay 3 pall ) odadl Joliiy =S (o Jasy
s all pabiaial) ddee (8 Jaxiun WS ¢ (Kim et al., 2020; Shen et al., 2018)
(Zhao et al., 2019) ¢l S sl ciliy jall Jall (abiaial) e 446 ey 5 GY

5ol ) Al g Jramy 3 ) 30 s A€ JuliE (A oy U il ) o i
«(Kong et al., 2021) 4imass (o o8l 2 ) 50 Janils (e Ay gaa (Yor-V E0) dAn
Al g SISy g (dl SIL 4 dals aie JL Sl Jra il (e a6 ¢y Sl
Gy Sl Jlaaiads alaia ¥l g s «(Wang et al., 2011)esilll 4 jUay a3l Janticn
Gmint Jooutl Aallall (3 gu¥) 8 Bauaa i¥lae (& al) Jutal) 8 aaliial iSun (53
3l jiall A8l cilaldal) dulil ) shaill ) dalad) e @l g allall 5 (2 jell G 031 53

s 3aansY) Z Ul 8 Lega T uaic 435S (e Dl ¢ dalaind AS) il ) g lail da i<
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— ( VY ) -
i Jsan ol s W sai s alladl GG Aplaadl clalaey) (8 il 58l aga g
5 basadiall ALl Jlae 8 el saill A clld g (Y70 ) A 2ey Lo Jfiaall 3 <y S
L) Slele din gy 4cie BaEY1 5 g €l ol yial o 3 5l Cangy A (65 a1 3R
.(Wagenfeld et al., 2019) <La&ill (e naal) 8

deliall cy sl JI8&) (g
@35 Lae il 0 A e JSAI 13 (s sing s jial L gl Sl 4 5l sale 1 el JS0 -
Cherdthong et al., ) plSs) 5483 lgcany aa oy S Sl a Sl 5 (aldad )
(2018
¢ LladllS saaill e 5l aly aly 35 acl JS3 1 skl e o Saudll) JKa)) Y
.(Cherdthong et al., 2018) 4&_all 3y~ 4 j0 & Sueall JSEI ) JSEN 138 Jsaty

ty S Jas A

Pean ) < Sl el Jaiaall Haliall il e e ledll (631 G )5S 8
landl i ) oty Sl e (g5 AU ARl V) ) o o V) aal 5 (et al., 1995
PEM (Polio-encephalomalacia in ruminants) < yissll 3
el ull Agliia 38y ylay (g Mal) il asty HSU) aias (Pra$nikar and Likozar, 2022)
Ju Aluls 8 (cytochrome-coxidose) paws sl (o a5 S sl Lalis aia 3 sl o0
CEL aay ) (S pall B ataall (i SI 8 el ahy Sl O @ i) (pa g (5 SIY)
e A8 A sasm ol il JC Lcae T35 iy La 138 5 danaall LAY b 48
Ly AV Jlda¥) dschemia s s3as (i Blay eleall aall saxi 8 Jasill 3y )l
Ucinall Gz yeall JEY) (e s e laall e V) il Cam s A 2l saY) Jaailly 3 il
LieV) e 2 Sl Galiaial 448 G Y Y G oall el Al s o KU 5 AY)
Lldad) 505k e (alaia¥l s Gastrointestinal mMucosa el Sleall iidasdll
H,S s somed) 2 € jle Blasin) a pulmonary mucosa (<4ill jleadl Zalalall
.(Gauci etal., 2004)
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iy Sl erd) aadl) A0

= (SO e 5 0S80e) ALl 5S) 531 P12 5 dasd) -V-Lal LA (e yad oy
GRIAl) (iaddiy 3y ATP Balas 8 (aliaily Jelil) GuauS Y juaie 334 ) )
il Sl Al 53 Glutamet el siSU 0T (e ol 5l ¢ Laal L i oS gl & (g gl
OSTy Lo S silall elde dga (pe el pSH iamall JALN i 3045 e cilee LS
520 Janii o 5SuCCinate) ) o Sise aly CuinSull Malate)) <ullall 5208 (g gl
() loadl Al Cdi Ky LAl (NADP) g NADPH)) zlail daes
b g oy €I Aal g ol 5l g 1, sl g ey Ly 5 gl il aliig
el IS T 25 g NAD bl Jasa Jali 8 <y €0 e Banse 45 giaall Ly )i € il
¢ lad L S gilal) Galiiue e glutamate dehydrogen GDH (s s el
.(Zhang et al., 2004) oJ_4ll

tCy Il aandl) cladle

« DiarrheadeY! <Ataxia g Jdedi Gladle ) seda oy pSIL anniil) Cany
Y Ay el eyl 84l ¢ rritationzse « Headachg e 5 J e 5 dsac Sladle
<o Sl A o) «(Death  (Beke and Hironaka, 1991 sall () (5250 salal)
4 (asall (V) aall G s ddladl salall lan) (e 70 V0 o Aalall 8 Lgy aca sl
B e O (s i die § plad (< A plall (8 3 ga gall y I DS Gl L e E s
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Abstract

The aim of the current study is to know the potential toxicity of sulfur in
mice by studying the neurobehavioral toxicity as well as the biochemical
effects induced by sulfur.

The median lethal dose (LDsp) of sulfur was determined in mice
based on the up and down method. The LDs, of sulfur was 33.22 g/kg of
body weight orally, while the approximate LDs, of sulfur was 36 g/kg of
body weight orally which led to the death of mice during 24 h. Sulfur at 4
and 8 g/kg in mice after 4 and 24h significantly decreased the number of
squares cut by mice with both doses respectively compared to the control
group. After 4 and 24 h, sulfur at 8 g/kg caused a significant increase in
the number of times raring. Negative geotaxis test showed that
administration of sulfur at 4 and 8 g/kg caused a decrease in the time
required to finish the test after 4 h in compared to the control group,
while there was a significant increase in the time to finish the test by mice
treated with sulfur at 8 g / kg after 24 h compared to the control group, as
for the test of the number of head pocking in the holes, the mice treated
with sulfur at 8 g/kg showed a significant decrease of head pocking after
24 h compared to the control group. Sulfur at 4 g/kg after 4 h of treatment
caused a significant decrease in the level of glucose in the blood
compared to the control group, while the two doses of 4 and 8 g/kg
caused a significant increase in the level of blood glucose, respectively,
compared to the control group after 24 hours of treatment. Sulfur at the
two doses 4 and 8 g/kg caused a significant decrease in the activity of
ALT after 4 hours in compared to the control group. On the other hand,
administration of sulfur at 4 and 8 g/kg led to a decrease in the activity of
AST compared to the control group after 4 hours of treatment, and a dose
of 8 g/kg caused a significant decrease in enzyme activity compared to
the control group and when comparing the effect of sulfur on the activity
of AST between the two times. 4 and 24 hours of treatment of mice, a
significant increase in enzyme activity was observed at 8 g/kg compared
to the enzyme activity after 24 hours of treatment.

After 7 days of mice administration, sulfur at 1 g/kg caused a decrease
in the number of squares cut in comparison to the control group, and after
14 days of treating mice, sulfur at 1 and 2 g/kg caused a significant
decrease in the number of squares cut by mice, respectively, compared to
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the control group, and when comparing the results of this motor activity
between day 7 and day 14 of the treatment caused doses of 1, 2, and 4
g/kg a significant decrease in the number of squares cut consecutively
after 7 days compared to the number of squares cut after 14 days of
treatment. On days of treatment, sulfur significantly decreased compared
to the control group. When the negative geotaxis test was performed,
administration of sulfur at 1 and 2 g/kg led to an increase in the time
needed to finish the test compared to the control group after 7 days of
treatment. When testing the number of head pocking , sulfur at 1, 2, 4
g/kg, caused a significant decrease in the number of times, respectively,
compared to the control group after 7 and 14 days of treating mice with
sulfur, in addition to a significant decrease in the number of times when
comparing the results between the times 7 and 14 days. from the
treatment.

When studying the swimming challenge test in mice treated with sulfur at
1 and 4 g/kg after 7 days , the mice showed a significant decrease in the
time of the swimming challenge test successively compared to the control
group. The treatment was successively compared to the control group.
The administration of sulfur at 2 g / kg on day 14 of the treatment led to a
significant decrease in the concentration of glutathione compared to the
control group. On the other hand, the administration of sulfur at 1, 2 and
4 g/ kg led to a significant increase in the concentration of glutathione in
the brain. After 14 days of treatment successively compared to the control
group, sulfur at 1, 2, and 4 g/kg induced a significant decrease, in the
concentration of liver glutathione compared to the control group. The
administration of sulfur at 1, 2 and 4 g/kg caused a significant increase in
the conc. of malondialdehyde in the blood plasma of mice, respectively,
compared to the control group. Sulfur (1 and 4 g/kg) caused a significant
increase in the conc. of malondialdehyde in the liver, respectively,
compared to the control group. Sulfur at 4 and 8 g/kg led to a significant
increase in the time of sleep onset and a significant decrease in the period
of sleep compared to the control group. When tracking the
neurobehavioral and biochemical effects of sulfur during the 14 days
after treatment, the mice were given sulfur at a dose of 16 g/kg reduced
Significant in the number of squares cut in the open field after 24 h of
treatment compared to the control group, sulfur also caused a significant
decrease after 14 days of treatment compared to the control group, on the
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other hand, sulfur at 16 g/kg caused a significant decrease in the number
of rearing after 24 h of treatment compared to the control group, as well
as a significant reduction in the number of rearing after 14 days of
treatment compared to the control group. Sulfur at the same doses caused
a significant increase in the conc. of glutathione after 14 days of
treatment compared to the control group and when measuring the activity
of ALT in the blood plasma of mice. Sulfur at 16 g/kg caused a
significant increase in enzyme activity after 14 days of treatment
compared to the control group. respectively compared to the control
group. We conclude from our study the possibility of sulfur causes
neurotoxicity at many levels such as neurological behavior and at the
level of pharmacological challenges, as well as its effect on some
enzymatic measurements in blood plasma and the level of glutathione and
malondialdehyde in the liver and brain.
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