[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

e=d9 R dlo
Olawd ) (S pole ol AS1S alxo
MO-AYA AYaY C,lgT AV 6,90

e S 3 533 Lo 9 9Ty sl (S A Ld ¢ T yudl gty I sl T
&2 Al &5 1o S 5 b Cungoue JWO 4 (2 o B g0 cwl g 53

fbv\ﬁ.?‘ub Wlws> ‘1‘&) dilow ‘YQ}.«&L’B Sdgw “&JAC,J'M Cyaelosxo

YV - e b gy AYIVIF toims 99 31 dShol Cdlsd  AY/FIF (Mol Cagr otimg g5 4 o Jluyl VYV dllis 2l 5o
e B
LRV

590 9 eoligmd bl el 550 s 4 Cwl (i gilS ol (Trimethylting TMT) 5 e g5 1 Bud g ddu)
cealis 1, (Gallic Acid; GA) SJE spul il pols andllae 05,5 oo sz 5 lasl 1o (S pmdl cloailis
JWs 4 e glagise celismn )0 kil Glaglgule collid g sslanaST (uytal slaadls (53,8l
S oo o2 TMT L Congone

(JrSS ol 09,5 0y (Bolal g0 4y sl 315 5 ple Shge s O (055 aslllae (nl )0 ey g Olge
TIMT L Congonms §l o el FA 0285 |38 TMT+GAY:+ s TMT+GA)Y - - TMT+GAS- TMT+Saline
Ol Jloy TMTHSEINE 05,5 5 (s 039 p59kS 32 p S koo Vor g )0 i (slajed GA ouS 8L )3 slwog S
SYBE (SOD) bgonas wnSlpgm (ool gd ol (( 55l 0o (g0 5l o 53,5 8L 59, VY S 40 )
V oSl g (TNF-0) W (69005 0ains39,S5 65 (MDA) ssallsoyglle (GPX) lawSTyy oyusligls (CAT)
s 0ga3l b adbSy iy 5IUT 51 Loy ,S o BB gy Sz 0 i Y g 4 (IL-1P) Ly
A% oolazwl Tukey

Sosme als g S 05,8 4 S TMTHSAINE 05,5 10 o5, o oloy Do ialj8l saims lis ol :dasdly
Sl Gl o S a0 Y) 05 YU slajes 50 S apul sanST Ly slaog S s pley
TMT+Sdine 5,5 4 cows IL-1B g TNF-0 MDA 50 2ol 9 (GPX g CAT SOD)  slawST 5T slags 3
P+ 0) s 8

Sl (59 el @M S5 a9l il (20155 el (5l S Jroiad b S el 52555 16 S Ao
20,8 TMT Lawsgs o

Ol 3l e ordhal 303 o&tils 1 a1 (ose aaSt3ls ¢ s S5 03,8 el b Slatel (Upin oy ) -\
amin.edal atmanesh@gmail.com : Sy =Sl oy < VA-YEF1 2108 K55 @ VAFEFY£Y 5ol

Ol S Ml SI5T ol (51 a1 (58 2y (it Sy 038 ol 3l 53 camtils Y
Ol et (0 oty ST Ml oy i (53508 855052509 055 (sBins medd e 5 sorism 555> (s tils Y

Ol 3t e Sl olT ol Gl oy psle 088315 ¢ ulid Cny 05,8 ¢ 555 — oo (i g5 a2l i )8 -


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

o 9 35S o el oo ¢ (B3 ud) plaw y SIE sl SIANVE

bslls’ clld 5 C g Sy silodlil & 2
A5 5 S (gl T b S ol 5
xS (eodhgul &S0l 5 (S gie) ek (390
Caoganms JLis 41 45 Casl D (el g 0ylS” el
e [A] was oo &) e sodshe o TMT L
2 TMT L Cosgonne JLis @ 1) (pras Sl S5
39555 595516 [A] ool ol i IS5 Soo csla Jsbo
(Tumor Necrosis Factor; TNF-0) W1 (5,409 oaiad
My Wlgiee oS Cl Sl oasS o lal (n Sso3
S0P S Ear0 Joee &5 1) 6500 oS eule
shol 555 lgie ar Jale cnl Vo] wiles Sl iz
JLis 4 Glalss g ps 4l Jokw S e oaiss Ll
SNN L Ylazsl a5 [VN] cewl oo axsless TMT 5650
hilse & ISy Ko cdled [V] conl Lagye 5
2% sbgabsnle oy INFa oLy il
Ol el o 5 1y Ly WY Sl
o 0 Bepaule o5 Jas o xdly ;o [VV] w20 0
csmas OS] 4 M llen o oae cldlid
aS wilosls las Sldlas [YY] o)l 0529 bl Sl
Esb e 50 PS5 (Fo il 4 e Sl
P L G slepnbsnls 5l glacdl, sl
Y] w)ls 95 o
Sgre =Sk 65 0 5 ¥ V) SIE
5 ollS o Jeddy bS5 (n e 51 S (ol
S5 S 5 ol IVF] abloign Lol ol yam Jpane
5 ewany 22 9 2oz 9 ol ws (ks wo

ol 51 g [VO] was e lis 1y Gl 5T 5 5e5 0]

Ao o

Sl s glS 1 (Trimethylting TMT) 5 Jows
5 (Poly Vinyl Chloride; PVC) &) )S° Ly L 0 a8
Wbl By b aile Geilew  Vgame
<8l Gl laascél 5 olad olge slasanaie,
(Jile (S9tld] O s 55 S5 0l D] 95500
SV cel oo oo 35 ol 5 ol slalase
Sz lr ooyl d S plyie @ eole nl o (]
30 o) ol Caagona L.JLc Wl 5 )15 Sdly cais
O &l a5l A emlio b S Clrals S
I¥] ol o0 omlie il Seasdly

,ld, YN ol s TMT by Coogas
[¥] ogioo 2Eiolesl Sllg o olusl o o5l
sbwl el Gl ) oS5 onl SeS959,95 (2)lse
wabadl> P L oS 005 oo doeire Saed 00
ool oo (Sl 5 s> (ot (B30l5 0 oS
» Sle W o TMT (Bais> 0 [Q]
e olpre 4 [F] 035 oo Semedd i 5 calSgn
womas Sl s (JsSge slap il (Sl Joe
OIS ondS” Jobo G958 Gl (028 Sao
b Comgome JLds 4 guilapeST oyl 5 (ol ,0iS g
ol e (y3eml 530 4 e e (o S TMT
saiss odg LosslaST eysl [V] wo 8
i gl g 9 (2215 (35955 5 OS]
e Yoo | ol yaSsie ol a5 Jb> 0 09,5

aS el (SNN) pslis] gy UL TMT S o2

VFAY Jlo 4 oless (\Y 0,98

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

MY

O Ken 9 i CIle pesl daes

L sl Jpa> jsbaie .28 518 Glils> Lzl jo
am gy Ve JBlas 888 1 ey lotolej] e
L @lle latolojl plos ) plol 4 Syl izl
slass J8las 5l eslicil Jols) (6,leS5 Malliper cyaslsd
Oyl by Sl 5l cadle 5 (el aised
05 Ly e amly ool o1 olSiils BN axeS
Al plosl AD-YIYE-FONY DI

Jold 09,5 52 05,50 y5 (Bolai &0 4 Slilge>
09,5 (rl Dllga> )3 15U 09,5 1o s (oo ) *
2o b gy pshiie 4 g 0als 55 sloole g55 e
09,5 28,8 1,3 oolatul 5,50 adllan 0,50 (slaog,S
2 S ke A 590 09,8 pl Cllg> :TMT+Saline
4 |, (TMT; Sigma, Germany) .5 e 55 p,5skS
P G 5 [V0] wioges clyyo (Slao (45,0 & )50
@ 59 WP ose ]y plle Jloy (s S sl
TMTHGAD - glaog,§ .ais,S il STiss & )50
05,5 dus ()l Sy TMTHGAY -+ s TMT+GA) - -
59 VO o e 5 2o ) G 2l YA
PRAS mp S Vor gV e lajgs i @
Syee 1, (Sigma, Germany) S aawl as 59
Wdges b o 518

Okl 3l om (Sl i )18, slapyges]
a0 plml SUE sl b 5 ol Jloyi b Jlass 090
@ slaeks soel cans a glaosly 5l liebl jglaie
b i 32 4 (6,500 astd biwgi sdel Cewd
S o oS LT g e ooy e SliglesT ads aias

oimlesl sa ol alml sl gYL olo slaige

[NF] aS o cxfed> als 9 oS 4 sls)
oad Al Spe ply o 1) (oras sladshe (mizen
WS cbliz AB) B sudshel oy by
3% TMT a5 Wl ool olis lalllas wiz o [\V]
33,5 oo S9,5 Dluls syl caws e a4 ]
Gkl sl 4 ailg o S sl Jl cpl L VA
>l 0 1y SFass O Nes 5 S jae Sihe (G S
DAL wi2 o500 500 Sl

5 Lol 00 @iy 4 4y b onlnle
S S ol B s ol b cessenns (IS
5 smas oS Cliblre Cgogas b gl sl
Sl S bl 4 pil gl (BB euiST o
slenST oyl slaasls (o pudl whaw » SIS
@lee bige culisme )3 bl slagSyuls 4
23105 o0 TMT L Corogoms Jlis @
09, 9 dlge

N3 5 lzee Ghgo yo B0 5l 028 Gdow cal 5o
obo 93 (sn & Gy g 28 TV -EV e 059 b (Jglo STy
2 Uinleyl Gae Job yo alio slabge i sslil
5 pldg, cel)Y gas > Loojlaibinl Ll
g o5 il az 0 YFEY Gl (SO0 cell)Y
Sliiss olfislej] &l lgu 10 duoy0 B+ b
Bl (6l i oMl Sl5T oKisls (5,55l pole
OB b g pgate sl I egn (nl o
(0,8 yeeb g plo laé gudy o5 ,0) o luilel

sgazal &yg0 a4 Sowels] Ol ol yed 4 g ol ooliiul

Y Jlo 8 o)l AV 0,93

Oy S5 f}ua&uu‘u,,u


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

o 3 35S el o a3 (85 udl o SIE el FIAVA

a3 O oyl ol o ailxe 9550 loj o il o
Oloe> S 28 pae ploy S (Gl o3l (nl 5o adlise
a5 S S a3l alwss 4y

L og,S o Sllge> w5568, slagygesl el 5l g
L Olge> po oDl g (ot pyg895l5 oasaS 599
@ e 35l Buexr egate g olliws
& S9) R S 4 g W g)ls deex ) B ek
255 283 b o Glabse calSsen 28,5 )5
o sbiwnd a5l (Olympus, Japan) ¢ sSuwgs yiwl
Al oo 4 el Jolxe b giinds 5l Gy ol o
oBiws b adds & wuwe 4 (Sigma, Germany) . 5
aads o 90 O+ L (KA, Germany) ,ulj5sen
Soeia il vy oad ojiigen Jole b ojjgen
Jslxe 5l 5 5ea il (Hermle, Germany) ls sy
SIgMa)  aulylb deigils Jeto ot Yga et /0
jlg, oS ke (lsieas  (Aldrich, Germany
Ao SeoS 4y ol 9, Gomdy Yol 5l ey D ool
ooyl slaygS (S8L Gl e g D il
A G 950 bl GlageSsle 5 gl
[¥Y] cé,5

s ol 5,5 clbeaS § ELISA g, s
Superoxide ) jbgemss dunST pgw slap 5l b
» eSS UYVH< cowles> L (Dismutase; SOD
ke oS VOIFY e eogame 5 i s
VAIVOS  cowlu> L (Catalase; CAT) VGLS
YAY-Y v ongamme g s oo o odl s o>l Lo
ST GselS e Jedl G w2y (s

aelo YF Sl Jolgd jo )b aw oo 2 ol J8los
RO R
Sl e S5 esims S5 syl (50,8 Ll 5031
ol ol o adlige (Fopdl )5, b
9 sosSlo P gl 4y slalgial o ol slaige
ol bwg ol 5l e asle Yo a5 e sle VA lab
S8 el sas o5 ile ax 0 YY sloo b Sogalis]
39y 00 Led (laddo VO 4,50 5l o Sllgas . a5au 0ols
I3 Giolesl 0,90 4iBs O Goe 4 aw cele Y
Obey Do (> (2) S 25 pae Slojojgs s S
3o 18 Ol s 50 alme (ge a5 (o e i
o)lgeo 5l 558y Vb Bro &5 Gloy e g (005 42 )
G e 9 Sd Al e (ye0 Lagd WS e
S e ol Do S pae Ll (g uSojlal 4l
Ll a5 15, 5 amws o s b ast ¥ Jslas ol
8,5 S0 5 s s plml Ol YL s 65l e
g ool ol Jaw jlael cwyp jekaie 4 [VV]
o33l 3l Blise glaog S pe (ol Gl omis
S b 5l g o o ooliiwl e 5l 50,8 sl
3 o 5o YO Jobo &y oSN b b o aliins
S 55y Olg Cawsd 90 45 (555b 4 058 0 sl po
oz Ll SaS 4 leas po [VV] o)ls 13 alasss
Ol e S e 50 Sewys a5 (DB 4 e (SNl
€ a2 U 09d oo (oxm 09d o0 wiay 31 1,5 alaios
oS slojlgs 9583 0ly Gl ay pxdy nl o (]
cud obml plaie 4 ojls JIE S bl g9, 4 g,

VFAY Jlo 4 oless (\Y 0,98

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1]

A4

O Ken 9 i CIle pesl daes

NS sl s (S ol S Sk o
D e oonsS Cdls laog,S o (P e[
del (YYVISEYL[0) Voo 5 (gl YEY/YEYFA)
S dgme DS 8 JpS g L SIS

P<-/+eY)

il

Czt TN T iRehwe THTIGAZR TWT 03A LG THT (G420

Gl oo e o

wilaic 2 e gty T

o o (46, G 313 SI6T) peSibo dulin — 1 S
dwrlio P <efee) 3 I oMb bhto Cund b S
dwlio *P<+/++) TMT+Saline o9,” b Ciliko (sldog s

TMT+Saline o4 7 b <7 duw! 0liss” oSl 40 (sldog 5~

05,5 Ollgu a5 wisls lis mls opl » ogdle

by dle Jlg g o e oS TMT+Saline
QO Cod L loy D 50 (gl sime BB (losges
Sde w5 () Jeux) weseed plis S 098
095 @ Comd Zend loog)S 0 9,8 L ol
ol pl e ol b sl aidly, 20158l TMT+Sdine
ot o gine aslllas 3550 sloog S 5l So s )9
Oley Do oz s S sk 4 TMT L jles (p>+/+0)
4 Cowd TMTHSEAINE 05,5 Slls> 0 1, &5, o
bl e byl 5l (P<ele o)) ols ialil S 09,8

YAIVOS cels L (Glutathione Peroxidase; GPX)
o5 TIYDY -+ osguma 5 dlen 2 o555
Malondealdehyde; ) ssallss Golle 5 ol dwo 5
s dle 5 aSsl FFAAS coles L (MDA
ol gt 3 ) Lo g1 pS sl VIAVYZO+ + osgasms
L TNFO elSsrn mhv mized 5 i
o3game 5 sl Loy p S5 FEAVOS ol
B Sl 5 s 2 )5S YANYO-D -+
£S5 VAIVOS el L (Interleukin-1B; IL-1B)
2 RS TIVOYeer osgaome 5 il e
5 425 VY] 285 13 Gramiw 9)90 55 e
I3 05 31 ooliial L ki slaos S oo 5 e] oo
S o g b el YY O iul4SPSS
S stdy slaggesl jo S 0,90 sloog S G o ine
TuKey ooiini 9051 5 a8,y uily)ly 5JUT (503
g P<e/o0 polis ool Sl 5l 3 solaxul
RICPEER St
B 25y by ST I ol s
S ey S o (522 Oloy Dde p0 5)lo e
e Qyo)'i ol e ()Y Ks) sl las TMT+Sdline
e & TMTHSEINE 05,5 )3 Olge> (5,22 Ol
15 4l YOV/FEYVV) wilso JyS 09,8 5l yiies
Ot S iz (P<eo o) gl VOYARVY/E i
098 «SJE al eans il glaeg S

S esine B TMT+Saline 5,5 L TMT+GAY - +

Y Jlo 8 o)l AV 0,93

Oy S5 r,xsaxi,m;w


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

e 9 35S o el oo ¢ (85 ud) oy SIE sl FIAY -

00,85 TMTHSEINE 05,5 4 o dlgiwl o,lgs
00 az s oy D asls o (P<-/o ) N Jgux)
O TMT+SAINe 09,5 5 J,S 09,5 oo ol o
055 ;3 Olpe ol &8ly 0wl e gyl s
055 4 Zuwd |, 42y BB iels TMT+Sdine
Gleog, S o (PN N Jgaz) ol olas Jeas
Jogire B3 55 J5S 035 5 SIE sl L Jlas
L TMTH+SEine o5,5 (o Ll (P</4)) o oaud
Sld g AL SIB awl saiaS cdly 0 (sloeg )5

TMTHGAL: <oy 0 Sy by
05,5 & Cews TMTHGAY-- s TMT4GA)- -
O oz (P<¢/e0)) w5 TMT+Saline
UyiS 05,5 L TMT+GAY -+ s TMT+GAB- slaos 5
YU pley Sae (P</20) 3,5 3925 Lo gime IS
Glogine shals )bl slid (a3l 5o o)ls 5l (28,
sy Hlas xS 09,5 Cus TMTHSEINE 04,5 o |,
oaS o slrog S pn 40 mizar (P<e[++))
UyS 05,5 b TMTHGAD: 05,5 Lo SIE ol

Al b Ly (P<e/e0 V) oy lis lo pre OS]

oVl ey Caw po gyl cre a8l s (SIS

MN=1+) 09,7 <O @ (Soberl 93,5 Ui 9051 10 4l o> 31 0L Ockimivw (SIS yiol sl sloro Syl 9 pSileo | f9u>

O%) 42 gloj Wae oylgs il YL oy e (S gl wme 0,5 L (yloj W Folyly fog )5
f/f. £ 55 YEN - SNV FY/YS + 5ITE YYVV) £\ V/FY J s
AV N 3\ LAY  Y/F4 BAQ/YD + ABY Y. AY £ YOINF TMT+Saline

3y/04 + - YF abyyin. + V5 abnyjas ¢ ¥ YAOIVO % FEV) TMT+GAS0
VYY)V abCyq ey + a/AY abaL AN £ AIYY YAY/-A £ YYIYS TMT+GA100
ay8) & Y0 bedyyiAs + £/F0 DEAIYS + 010 YYE/XY £ YNY TMT+GA200

SRRV e J[e5F &1 Sxo g

p<+/-8 € TMT+Saline 69,5 b dulio s0P<+/*d D (55" 09,5 b durlio 10 P<+/-d A TUKEY uwdni 13057 § 4,G _yuils I 3JUT
TMT+GAL00 6957 b duglio 5o p<+/-8 d s TMT+GAS0 69 5 b dug lio s

cil il oyl ime sbay IL-1B 5 TNF-a
el TMT+SAine 65,8 L awglie o (P<+/+0)
ol 58 GPX 5 CAT SOD loeST 5T (slop 51
S el Bl lajes boad Lo glreg S 5o

9 olBl Gl gme jsbar (B, 590 (e 4 atly

axdllas ol gools Jdow 5l Jol> auls (opupe

;5 GPX 5 CAT .SOD (slaps 51 collss a5 sls oyl

b aglie ;5 wisges <l s alle Jbojs ks a8 TMT

MDA lie 5 18 s)logme sobas J5uS o055

VFAY Jlo 4 oless (\Y 0,98

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

AYY d\)&wgumu\-\.@w\w
P<140 ¥ Jgaz) il oelS (g,lo e ysbas IL-1B 5 TNF-a MDA 50
N=12) 03,5 KK & caolipuend (] 5loTyis L s MDA i o b ] (s loyon 3T Cellad aSilio = F g
IL-1P TNF-a MDA GPX CAT SOD
2eSew) 2eSS) 2rS¥) 2pS9w) 2 Jell o amly (L) 2pS9Sw) ol [0g,5
(e shwo (e shwo (o (o (ko (e o
FAU¥ & /7 AB/FY  A/FY YY/EF £ 0P A-/¥Y & VIEY VVEYY £ 1YY §eI¥A £\ V/FO J s
AVYVAEALA BVAANY E£10/F) 39\ £ q/FY AYA- A £ FIAF 3FQ/PY £ A/VA vy £ V10 TMT+Saline
R IINERTN \OVEY ENVE APeyAr £ v/ BEYIVY £V /AY ADAY/NY V- v0 abesn Va8 TMT+GA50
+ ).
ADCY\ A+ AN - \W‘:b‘c Yl abpqyy £ AvY  @bepqe. + vy abe v /vy  VIAF abgajyy £ ¥isy TMT+GA100
ACdeyfy £ ary  POV.gAR£NELY  POdvevy kpvs ADCeyry £ gy bedqy)rs £ \Y/ov ABEAYNY £ AAY  TMT+GA200
Aoy ooy s Ay et A Gl o g

p<+/-8 € TMT+Saline 69,5 b dulio s0P<+/*d D (55" 09,5 b durlio 50 P<+/-d B TUKEY udni 13057 § 48,G _yuils 9 3JUT

TMT+GAL00 69,56 duslio 13 P<-/-d d g TMT+GABO 09,7 b duylio 3

@ sty JB olhsly (Fopdlas Sl culsnn
2 aS obsl Gl ams e olis Vb slajee o ehg
bl 4 TMT  eae Coow Sl Sldlas 31 (6 ke
ol 4 ousie Sldlls o [Y-F]  cadl ouew,
oo €5 (nl b e 6518, 9 (SSLL slad Shee
G280 ppilSe e (> ol b [A] Wil aisls, ac
ST L Al slaales 5 WS oyl il
Ll oaud sl
JLis 4 aS wlesls plas alisle;l lalas
53 osys @Bl Spe Jodo 4 9 TMT L Congonns
g Al plali (culsnd oy 4 g Seed e
S Dbl aSa) pd e [3] amoie &5 snT0k
352y (SOl Al slaylid) e TMT 51 o)l
Jl ,o Edalatmanesh 5 Moghadas aslae o)l
o o ige j0 oole (pl ez aS ols lis Y10

S OV L oolen (S0 pmdl oo 9w

» >
.

5 Ot S e Fl oy 4 gl Cnl b

ol e 0 SIE ol SloeST T 31 e s
Syge Camgonme b 1 (B0 (Sl 35t 9 Si0e
aS ol plas ol asllas mls 85 I3 ow)p
b ol Glplanle maw ( Sodl 5 ool
2y BB el pfile (Grizpe b oo (I3 Dol
(GPX 4 CAT SOD) sl 51 slaps 5l colles
Ll a5 cwl Jb jo pl oS oo o gyl s
oo 09ill ST T S lgie a4 sl SUE
Oty 9 2l slonlsnle waw ials

<l Gl S slop 3T codled 238 L g (o]

Y Jlo 8 o)l AV 0,93

Oy S5 f}ua&uu‘u,,u


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

v 9 35S o el oo ¢ (£ d) oy SIE el SIAYY

Jole o gleass fass 28 sSle cnl [V4]
IV8] @, TMT alawly b (coas oo ()]

5 SOl e Ll slalgule zolaw (138
Sopdl ad glagyls Bras Jlis 4 byl gl hals
e (Foymdl gl 55,5 S5 b V4] o)l o525
Sz Jliml 5 wboo Rl Ghle o > TNF-
S8, 9 2l i slagpanle o it ¢ alal,
ST ol 0929 00 ,udl lles e jo S 3e>
raw il b TMT Congons Ylois! aslllae ()l
23S0 (Sopdl Gop e 2l b snle
sladl ol zshe o) Kes 3 Himmerich
& e sloise ;o 1LY+ o IL-F JL-F .TNF-a
wsged oaliv )bl GLi b (25, (o (ol Jlis
[¥v]

ouds e slapp 4 ol Clitie § S ol
3ol 5o (L3l slap 8 b (el S5 e wiile)
2o Sl asle (So3eleSle )b 5 (Suielse oo ,S o
Sl IYYT Wl A gy, cbla> g ol
ol SlaeSlas Jewily 5l 256 Yl s Slee
ol 5l 6555l o o ol colld @ oS conl LS 5
Mg 5l sxSelr s ol Gladel, 5l sl
ol 0B S sl [YF] 0,18 o Ll of5T sla JISG0l,
gheal Lo gmsy 51 (8l S e 5l oae (sla gl
Sl et 655 byl (po3e sugas [YO] wled Lade
b Gege eyl 1 SBL k8, oW S
ool g Lol GgigesSy slacdld o Pl

(O R S oo S9uge ) G0l g aadls oo b

SV om Sike sl IVY] ssSe
Om Bly 50 9 998 0 5513509)58 5 Suislsile
P S0P S b el g (Sopdl il SV
ol VY] 0o 052s conkins ablal; culSse
sbnlgule gaw (al53l ol en 4 culSsms Jobo
x5 wwolSaman 5o IL-1B 5 TNF-a xle gl
Sl b Sopdl i (So,udl 4k sla ks,
A oy dalllas ol (o a5 Conl CulS g
2 SIE sl @l ( Saiss” Joass Sl gnl »opdle
TMT 5 b Sopudl acd ok, cud Lials
Ll Gl oWl jo 15,8 (pras Sldll 4028
slenlsnls olo whw » SYE sl SIS w0
bosles oo I3 gy 9590 polo aslllas yo el
s TNF-0 asile Ll glo ol sl o SIS ol
e s cwligun slaaiges ,o 1, IL-1B
Sl alS gyl cxe jeb 4 TMT L ool pgoms
collad b TMT oo 45" il 0l Lt b Slalllas
Sl Ko modled 5 [YO-TY] o] aly laldSy oo
IV] s el sloobsnle sy oo
Ju TMT L Cosgons 59, G 50 laldS S
Lis pliclles (Vsb B Sloj o3l S5 0 5 00
sladsle colad (e gunlyd [VA] 2980
o sl Gl las 5 LIS S
5 ewlSgma o IL-F o IL-1a TINF-a ,.la oLl

oo sladobe 0 omizee [N] )l 52y

TNF- Lo 6l ailas g ¢ a5l oads ools s

Consl 28l ial33 TMT jga> 10 TNFRL (goui e 5

VFAY Jlo 4 oless (\Y 0,98

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

AYY

O Ken 9 i CIle pesl daes

Slaghge jo (Sopmdl 4l slo)lid; 590 o TMT
Oley o 4 L & la)lsy cpl g 005 e (o
Sy rin jsb 4 g ol S aSh il oo a8
A =as Ol yie Jaw dd) oS Al oy aolsl
adlas jo Jluly Jow S lsie 45 wilgs 0 TMT L oo
Grime Jdo g 35 18 gy Sjse (ol LS,
alllas (Guizpe Bk (Sopdl Sld o) n sl
2oy el o (SIS Gl gy b ol
CoblB oS5l as ol las SOIE all (Sl
So olpe 4 Wl e g o)l ol Jae yo ) B> Jas
arg g0y 8 5 Sl Bran 3)50 sl S g9l
She 9 S5e $9)ls Wi oS o (oilx SIS cnl @
Loy Sodl g ool gla,ls) Lass o
S0y g Sl

ol31 olKisls imghs pyizme Cupde g Ciglae Slesj
Son onl Szl Sue )Y Oges sllael o 5t O
ot ool Jlo glie 5l (25w 25d o0 G108 dllere

s 00 ‘J,uol; JM‘ oMy \Yar JL.: 4.:[1&5); J.?LA

G2 5 55Ul e (il o oS5 Gl e
[YF] oo cuyd ghw 5 22 OglSly
SIE ol Yo | a5 wsls lis oS 3 Mansouri
4 g BHT-IA bgigrm oninS » b @b
Ghbol wo Sl Gl ibosi beeiyS
il oybys ies adlllae @ 5l wiz o [YV] sllie
5 Can wsbe oles] SUE sl So,udl as
5 P oS s b 4 ) Ses
0 Ll SIE sl (S0 pmdl 0o IS e jo Su5 058
ghw ol péyde ol adlae o [YA] wiS e
> TMT+Sdine o5 ,» GPX s CAT .SOD
Slam sl opl maw Gl S sl b Lo slaog S
&Sl 50 o 0dd $1975 530 Ll b guslonns i
colld ialS o glacnST Luyzal Sl L TMT
MDA ol iolpl 5 SlawST sl slags 5l
23 )5 oo

S S Ao

1875 0,5 aseine dsllas (! b aS Ls{l;.J 3

References

[1] Ferraz da Silva |, Freitas-Lima LC, Graceli JB,
Rodrigues LCM. Organotins in Neuronal

Damage, Brain Function, and Behavior: A Short

Review. Front Endocrinol (Lausanne) 2018;8:

366.

[2] Gomez FD, Apodaca P, Holloway LN, Pannell

KH, Whaen MM. Effect of a series of

Y Jlo 8 o)l AV 0,93

Oy S5 f}ua&uu‘u,,u


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

o 3 35S el o a3 (85 udl o SIS el FIAYE

triorganotins on the immune function of human
natural killer cells. Environ Toxicol Pharmacol

2007; 23(1): 18-24.

[3] Shintani N, Ogita K, Hashimoto H, Baba A.
Recent studies on the trimethyltin actions in
central nervous systems. Yakugaku Zasshi 2007;

127(3): 451-61.

[4] Lee S, Yang M, Kim J, Kang S, Kim J, Kim JC,
et a. Trimethyltin-induced hippocampal
neurodegeneration: A mechanism-based review.

Brain Res Bull 2016; 125: 187-99.

[5] Saary MJ, House RA. Preventable exposure to
trimethyltin chloride: a case report. Occup Med

2002; 52(4): 227-30.

[6] Baciak L, Gasparova Z, Lipta) T, Juranek I. In
vivo magnetic resonance approach to
trimethyltin induced neurodegeneration in rats.

Brain Res 2017; 1673: 111-6.

[7] Billingsley ML, Yun J, Reese BE, Davidson
CE, Buck-Koehntop BA, Veglia G. Functional
and structural properties of stannin: roles in
cellular  growth, selective toxicity, and
mitochondrial responses to injury. J Cdll

Biochem 2006; 98(2): 243-50.

[8] Geloso MC, Corvino V, Michetti F.
Trimethyltin-induced hippocampal degeneration
as a tool to investigate neurodegenerative
processes. Neurochemistry Int 2011; 58(7): 729-

38.

[9] Kaur S, Sharma N, Nehru B. Anti-inflammatory
effects of Ginkgo biloba extract against
trimethyltin-induced  hippocampal  neuronal
injury. Inflammopharmacology 2018; 26(1): 87-

104.

[10] Harry GJ, Kraft AD.Microglia in the
developing brain: a potential target with lifetime

effects. Neurotoxicology 2012; 33(2): 191-206.

[11] Harry GJ, Funk JA, Lefebvre d’ Harry GJ,
Funk JA, Lefebvre d’Hellencourt C, McPherson
CA, et a. The type 1 interleukin 1 receptor is
not required for the death of murine
hippocampal dentate granule cells and microglia

activation. Brain Res 2008; 1194: 8-20.

[12] Felger JC, Lotrich FE. Inflammatory cytokines
in depression: neurobiological mechanisms and
therapeutic implications. Neuroscience 2013;

246: 199-229.

[13] Barbosa IG, Bauer ME, Machado-Vieira R,

Teixeira AL. Cytokines in bipolar disorder:

VFAY Jlo 4 oless (\Y 0,98

ow,éxﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

AYD

O Ken 9 i CIle pesl daes

paving the way for neuroprogression. Neural

Plast 2014; 2014: 360481.

[14] Kosuru RY, Roy A, Das SK, Bera S. Galic
Acid and Galates in Human Heath and
Disease: Do Mitochondria Hold the Key to

Success? Mol Nutr Food Res 2018; 62(1).

[15] Choubey S, Goya S, Varughese LR, Kumar
V. Probing Gallic Acid for Its Broad Spectrum
Applications. Mini Rev Med Chem 2018;

18(15): 1283-93.

[16] Reckziegel P, Dias VT, Benvegni DM,
Boufleur N, Barcelos RCS, Segat HJ, et al.
Antioxidant protection of gallic acid against
toxicity induced by Pb in blood, liver and

kidney of rats. Toxicol Rep 2016; 3: 351-36.

[17] Omar SH, Scott CJ, Hamlin AS, Obied HK.
The protective role of plant biophenols in
mechanisms of Alzheimer's disease. J Nutr

Biochem 2017; 47: 1-20.

[18] Little AR, Miller DB, Li S, Kashon ML,

O'Calaghan JP. Trimethyltin-induced
neurotoxicity: gene expression pathway
analysis, -RT-PCR and immunoblotting reveal
early effects associated with hippocampal

damage and gliosis. Neurotoxicol Teratol 2012;

34(1): 72-82.

[19] Farbood Y, Sarkaki A, Hashemi S, Mansouri
MT, Dianat M. The effects of gallic acid on
pain and memory following transient global
ischemialreperfusion in Wistar rats. Avicenna J

Phytomed 2013; 3(4): 329-40.

[20] Rafiei S, Bazyar Y, Edalatmanesh MA. Effect
of Gallic Acid and Endurance Exercise Training
on BDNF in a Model of Hippocampal
Degeneration. Shefaye Khatam 2016; 4(1):1-6.

[Fars]

[21] Moghadas M, Edalatmanesh MA, Hosseini M.
Effect of Lithium Chloride on Serum Levels of
BDNF, TNF-a, and Wet Weight of Brain in an
Anima Model of Depression. Shefaye Khatam

2014; 2(4): 9-19. [Farsi]

[22] Sadoughi SD, Edalatmanesh MA, Rahbarian
R. The Effect of Curcumin on Pituitary-Gonadal
Axis, DNA Oxidative Damage and Antioxidant
Enzymes Activity of Testicular Tissue in Male
Diabetic Rats. J Fasa Univ Med Sci 2018; 7(4):

511-20 [Farsi].

Y Jlo 8 o)l AV 0,93

ow,éxﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

o 9 35S o el oo ¢ (B3 d) oy SIE el SIAYE

[23] Moghadas M, Edalatmanesh, MA. Protective
effect of Lithium  Chloride against
Trimethyltin-induced hippocampal

degeneration and comorbid depression in rats.

Comp Clin Pathol 2015; 24: 1165.

[24] Lee AL, Ogle WO, Sapolsky RM. Stress and
depression: possible links to neuron death in the
hippocampus. Bipolar Disord 2002; 4(2): 117-

28.

[25] Fabrizi C, Pompili E, Somma F, De Vito S,
Ciraci V, Artico M, et a. Lithium limits
trimethyltin-induced cytotoxicity and

proinflammatory response in microglia without

affecting the concurrent autophagy impairment.

J Appl Toxicol 2017; 37(2): 207-13.

[26] Kraft AD, McPherson CA, Harry GJ.
Association Between Microglia, Inflammatory
Factors, and Complement with Loss of
Hippocampal Mossy Fiber Synapses Induced by

Trimethyltin. Neurotox Res 2016; 30(1): 53-66.

[27] Kim J, Yang M, Son Y, Jang H, Kim D, Kim
JC, et a. Glia activation with concurrent up-
regulation of inflammatory mediators in
trimethyltin-induced neurotoxicity in mice. Acta

Histochem 2014; 116(8): 1490-500.

[28] Kim DJ, Kim YS. Trimethyltin-Induced
Microglial Activation via NADPH Oxidase and
MAPKs Pathway in BV-2 Microglial Cells.

Mediators Inflamm 2015; 2015: 729509.

[29] Figid |, Dzwonek K. TNF apha and TNF
receptor 1 expression in the mixed neuronal-
glial cultures of hippocampal dentate gyrus
exposed to glutamate or trimethyltin. Brain Res

2007; 1131: 17-28.

[30] Rushaniya A K, Rodrigo MV, Jing D, Husseini
KM. A potentia role for pro-inflammatory
cytokines in regulating synaptic plasticity in
major depressive disorder. Int J

Neuropsychopharmacol 2009; 12: 561-78.

[31] Serafini G, Pompili M, Innamorati M, Dwivedi
Y, Brahmachari G, Girardi P. Pharmacological
properties of glutamatergic drugs targeting
NMDA receptors and their application in major
depression. Curr Pharm Des 2013; 19(10):

1898-922.

[32] Himmerich H, Fischer J, Bauer K, Kirkby KC,
Sack U, Krigel U. Stress-induced cytokine
changes in rats. Eur Cytokine Netw 2013; 24(2):

97-103.

[33] Choubey S, Varughese LR, Kumar V, Beniwal

V. Medicinal importance of gallic acid and its

VFAY Jlo 4 oless (\Y 0,98

ow,éxﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

AYY

O Ken 9 i CIle pesl daes

ester derivatives. a patent review. Pharm Pat

Anal 2015; 4(4): 305-15.

[34] DagliaM, Di Lorenzo A, Nabavi SF, Talas ZS,
Nabavi SM. Polyphenols: well beyond the
antioxidant capacity: galic acid and related
compounds as neuroprotective agents. you are
what you eat! Curr Pharm Biotechnol 2014;

15(4): 362-72.

[35] Omar SH, Scott CJ, Hamlin AS, Obied HK.
The protective role of plant biophenols in
mechanisms of Alzheimer's disease. J Nutr

Biochem 2017; 47:1-20.

[36] Chhillar R, Dhingra D. Antidepressant-like

activity of gallic acid in mice subjected to
unpredictable chronic mild stress. Fundam Clin

Pharmacol 2013; 27(4): 409-18.

[37] Mansouri MT, Soltani M, Naghizadeh B,
Farbood Y, Mashak A, Sarkaki A. A possible
mechanism for the anxiolytic-like effect of
gdlic acid in the rat elevated plus maze.

Pharmacol Biochem Behav 2014; 117: 40-6.

[38] Can OD, Turan N, Demir Ozkay U, Oztirk Y.
Antidepressant-like effect of gallic acid in mice;
Dua involvement of serotonergic and
catecholaminergic systems. Life Sci 2017; 190:

110-7.

Y Jlo 8 o)l AV 0,93

ow,éxﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.9.6.1
http://journal.rums.ac.ir/article-1-4278-en.html

[ Downloaded from journal.rums.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.17353165.1397.17.9.6.1 ]

3 35S o ) Gla oz ¢ (£ udl a3 SIE l SIAYA

The Effect of Gallic Acid on Depression Symptoms, Oxidative Stress
Markersand Inflammatory Cytokinesin Rats’ Hippocampus After TMT
I ntoxication: An Experimental Study

M. A. Edalatmanesh?, S. Shahsavan?, S. Rafiei®, H. Khodabandeh?
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Background and Objectives: Trimethyltin (TMT) is an organotin which causes selective degeneration in
hippocampus and leads to the appearance of depression in humans and rodents. The present study investigated
the effect of Gallic acid (GA) on depression symptoms, oxidative stress markers and inflammatory cytokines
functionsinrats’ hippocampus after TMT intoxication.

Materials and Methods: In this experimental study, 50 adult Wistar rats were randomly devided into 5 groups:
Control, TMT+Saline, TMT+GA50, TMT+GA100, and TMT+GAZ200. 48 h after TMT intoxication, GA-treated
groups received 50, 100 and 200 mg/kg of GA, and TMT+saline group received saline for 14 days. After
evaluation of depression symptoms, the hippocampal levels of superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPX), malondealdehyde (MDA), Tumor necrosis factor (TNF-a) and interleukin-1p (IL-
1B) were measured by ELISA technique. Differences between the groups were analyzed by ANOVA with
Tukey’s post hoc test.

Results: The results indicated an increase in the immobility time in the TMT+Saline group compared with the
controls and a significant decrease in immobility time in the groups treated with high doses of GA (p<0.001).
GA treatment increased the function of antioxidant enzymes (SOD, CAT and GPX) and decreased MDA, TNF-a
and IL-1f in comparison with the TMT+Saline group (p<0.05).

Conclusion: Administration of GA led to amelioration of depression symptoms caused by TMT intoxication
through adjustment of inflammatory factors and reduction of oxidative stress.

Key words: Trimethyltin, Depression, Gallic acid, Oxidative stress, Inflammatory cytokine, Rat
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