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Abstract

Background and purpose: Venlafaxine is an antidepressant that belongs to the family of
selective serotonin and norepinephrine reuptake inhibitor (SNRIs) drugs. Recent studies have indicated
that prolonged use of antidepressants leads to a state where increased formation of reactive oxygen
species (ROS) overwhelms body antioxidant protection and subsequently induces DNA damage, lipid
peroxidation, protein modification and cytotoxicity. This study attempts to examine the protective effect
of simvastatin against venlafaxine induced cytotoxicity and oxidative stress in human gingival fibroblasts
(HGF) cells.

Materials and methods: In this experimental study, the intracellular ROS generation and ICsg
were measured in cells treated with venlafaxine and simvastatin at different concentrations (50, 100, 150,
and 200 puM) in pre-treatment in vitro condition.

Results: According to findings, HGF cell viability was significantly different in 150, and 200 uM
of simvastatin compared with venlafaxine (P<0.01). Also, simvastatin significantly decreased the effects
of venlafaxine by reducing the level of ROS at 150 and 200 pM (P<0.01).

Conclusion: This study suggests that simvastatin attenuates venlafaxine-induced cytotoxicity in

HGF cells through scavenging excessive ROS.

Keywords: simvastatin, human gingival fibroblasts cell line, venlafaxine, cell toxicity

J Mazandaran Univ Med Sci 2022; 31 (205): 81-88 (Persian).

* Corresponding Author: Shaghayegh Aghajanshakeri- Faculty of Pharmacy, Mazandaran University of Medical Sciences,
Sari, Iran (E-mail: mslamuk @yahoo.com)

81


mailto:mslamuk@yahoo.com\)
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17359260.1400.31.205.7.3 ]

op—Hls (— S B}y ee—Lcoali b a_Las
(81-88) 1400 Jlw ragy 205 sylad @y g cw oy

quilann Sl o il g | Jglw Cunw p (piliwlgou yikslan Ol gl
pruSlellig ;59 la b amalga ja yilwil ail Cuslhg pus gls Jglw

L s Lisus
anj,s..-:. doxo
S oleBT glas
ool S @lid

2 IuS>

558 ol Sl oS ylgs 03l sl 1 (S bl A (55,05 <SG (Venlafaxine) S 6N 5 :dan 9 Al
48T cdlasily 1) S By 31 (B o S O]y (300 (Sl ol Slalllas 3L o (SNRIS) 2 S5 o5 5
O3S Jlab 3 Ol n 2l 31 5 Sk Jor1s 0556 87 O 5om 281 L Oy e T 5T B3 28187 015 0 OT he 5|
o el g (9,505 bl Sl 51 31y b aalllas ol 13 S 0Ll 55T ozl slowl Culg 53 5 (ROS)
ygme at) CowMog b gl 03y 55 S BNy 5l 56 5510nST o 2l 5 Jsbe Cva ol 55 1, (Simvastatin)
INTXRS g oW

(ROS 0150) 5518 ol (IC50) (Jgho o 5 586 ¢ Jsho S8 (0 25 adlllan ol 55 sy 9 5o
52 oS B g o o) CBIE 03557 o 31 oy A (g 2 S 5 g L ke O i 4 ST 51 50
Oy Lais e 3 (uM 2005 150 100 B50) clacbale 55 bl sas abdlows ol 51 quM 400 lale
A gy S B g ol Len 4 pre-treatment

e 05 53 S BN 5 L (g plaline sl JY 50 e 200 5150 5100 slaclale 55 bl gorw Andidly
3353 0581 JLad D)3 el 2887 L 5l g i (P<O/01) 5 (P<O/05) sl 4 By 8 (slad sk
(P<0/01) 515 [2alS (o ls sime ysbas |y SN 5 o 31 ,N 5a5 S0 200 5 150 e

5 35S il 53 4 Sl (s 03 5 il g Sl dalllan 5 4 4 5 L szl
S o Chblous 0dd b gable js lSTEM 5 S0 e e

b o €S BN 5 ) Bl b s ¢ 7y 53415 (5 0l

o

Va5 33555 DY I sl (6 ol gy Sl a5 5515 ¢SS (Venlafaxing) S 63 5
N ;.L;Gj\ﬂ(a)ma_,}\j\g@jwj s | ¢ E5 bl loys 53 48 Al o i3 )3 5 i

E-mail: mslamuk@yahoo.com S3bnaols 0dSCils cpliel jualy A&l oame b7 b oale 17 20 S 165l —0 315 550 Sao 1 Jgdasne ilge

Ol putly O (S5 r,mﬁ:.;u; (§ 351 0S5 ¢ punly Pl s ol (55l g5l (5 sl ]
Ol es sl cLuti3le (S p sle ol 8515 (3 15 a3 ¢ gwlid o (65 955U l6 03 8 okl 2

Olal ey el 55k (S5 5y g she o515 ¢85k 515 0SS0 ¢ kit o 51,5753

Ol el €Ok (S 0 sle o Bkl ¢ S5y 0uSCils sl y Hall s ol (S (6 sl 4
1400/10/28: s s s 56 1400/6/8: &Sl gr gl ot 140074114+ it 55 st

1400 a9y « 205 s)ladds (@53 § W 0)9s ohaijls (Aib)y eole slEhil alas 82


mailto:mslamuk@yahoo.com
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17359260.1400.31.205.7.3 ]

ul]lEnﬂag u;liln.lthll.yu

e e = LOT e 51 Jolls 457 515 01
51 ST AT 5 ) s ool ()
Laps 35y 9 O gl 55 ) (S95 = LaOT Jlaz
ST 5T S 5 oSG bl ganm (13) 355 o
Sy s St (=T Gl 4 il 0 5 8
B s ol 3 SS 92 A4S o Jlas] dlien (sla e
ST (5T a8 G b 51 5 bl g
055 8 515658 n o le b s
Jroe 0555 58 o 153l ams 53 5 5lnST
35U Il oo aalllas ol s (14)aS s
(HGF) & oy s b Jle i (Jsho 035 55 S B2 5
Jleyi i a5 L) s pllil s Joe o5 015 &
S DS 5585 () 2 S 02, (2] 0252
8 53 (S5 Calie Ll 15 5 ) (S TBY
Sle 0l 69y pliml saw Ol STHA L ol 0l
S35 2 oS BN 5l (L3 5318 il 5 Sk

.C,é;)‘ﬁwjﬂéj_}‘d@)k{ﬁﬂjéud}l‘“

L b9 9 lge
Sy b Jobw o3y ol o 2 asdllas s
ol 5 S5 e 3 sk oSL 51 (HGF) o
(aj_w.\_..pjzloosi}_%\\_jDMEM i8S Lase j3 g
- b gy S5 5T Aoy 1 5 (FBS) 658 oo
o 337 (gls 53 5 5L SO 53 s lo g 2l
S 035 Ol 5 LS gl 551, Sl
(0 ol s Olaj (b i 03ls ST UuSTI6
R P S WIS BT (RC VI PR R R P PIoe
0T (ST pe 5 bdshe sty SSa o
O jrem i Lad b Ok 3l g 8 513 s 1 3590
= e 5 o 5 (S s e 5 a1 5 T0
s & 3 EDTA) el Sl 15 T (63
43555 Guea,rpm 1500 545 55 5o i lu o
Lo 2 n 6 o Ik gy NS S5y
0355 055 A3 5 a0 gpiloms g Sl 4 ST

oS lge (sl s 03l 5Lt 3l 15 .(20) 3 55 s
(SNRIS) 1 575 e = 02 5 (21055 dar S (s
3 Bl 5 e ) el s
o 3 (s3dne lae S (3)35 5
Ol 55 oo ahaz OT 5l 48" dil o Josis eSS
SaLS (ROS) G581 Jlad Ol y5 W5 2158 &
5(GSH) 0556 58 v 20l L Gl 5T 0l 5
il 31 b LS e 457 L-buthionine sulfoximine BSO
A AT O Jla i S S5 Ol e
o 1531 «(GST) 5l ,ii 5 S 055U S e
LS s 510 55T Lol 31 5 (NO) L LS &K 2
Olallas = a )l (4-6)5 S o jlsl il
B 051 Jsb 53 5 Sl 5 !
b LSl s S0 5T 2S5 51 50 1) ST BMW
23 Al e S 5 (S s g ST S
) S35 S 5 e (51 e 31 (S o3
S Sosbar S e OT o sl srenys U5 o0
2P T RS e a0 T 1531 mbe (o 5 Aol
L3L . NADPH oxidase 5P-450 (,;,g_.»
ol 53 5COX2 il el NO il 53l puioeas
Conamr 33 J3 505,556 .(8:7)35 5 o NF-KB
Gk ) S ol a8 Al o0 5 T W e STEN
J154Ca2 ST O gy e 21581 ROS 3531
SERKL2 ¢S ) 5T slacpisy  aalS ¢ Jslas
P38 MAPK 5 INK Sty gl 0 (sl opig o ol 53!
YL e 53 0581 Jsb )3 (10.9) Al s
Col o3 8 okl st S ks ad 50505 STl
L it gn oo 00ty 5 55 5 5 Shes lge
) oty 5 g b s (I s A )
S ol sy (1) S o Wl o 25 Ol s
asles 55 45 Cul LS 53, HMG-COA oS g
=B slagslan 5 (ool imdS e g M Olyles
Lol 1(12) 5 -8 o 5 oolinul 3,50 35,0
5 0las Cadlw Calides glaais , ghie O L30G

83 1400 ;1og « 205 s)laids @5y § (W 8)93

ohijls Ay eole oGl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17359260.1400.31.205.7.3 ]

ol Cpaw 1 p3IGwlgaus (Thslas Ol

Ol jr 5 S e 5ol 8 8 5 ) 2550 5
DCFH-DA (s ,xs 3l oslaul b 5 (5 a0y 56 LROS
Ls! 4 505 31 2000 pl  DCFH-DA 20 pl . i ol
s S s 15 Se w51 F Sle 4 y34 s
25 312NM (S o5 e dsb 5o S e
L oleT Slanloes 4087 (17) s (5,56 511420 nM
e Osn S5 hss 4 sPiSM VL3 i 3le 5 3l eslicad
Loosls aylie 5 4si plon] (Nonlinear Regression) _Jas-
Post test 5 (ANOVA) 4 LS, bl 53UT s, L
(Tukey-Krame multiple comprehension test) 4b 5 ,s
S F aal et b bayls s 5085 Oy s

(18) s =

S 9 b sl

b oo odalie Lojlad Jgd 55 &) sbolen
ol g b Slad b iy 2alS ol ST
o s 400 pM ke 53 s )5 T0/78 o3l e 4 42
S B g Cas 53 (g34m2s ‘_;uv_.*g& el
g Rl 4 Olg o dex O 51 &8 il oo fss
DAl L ST ST Ol s 0 5mS | Jles )3
4S” L-buthionine sulfoximine BSO y GSH c]a_.»
AT (63 O Mo ¢ Ji S 5 Ol en PRI 3L o e
el eNO el (51581 GST e 21 531
(6)3 5 o 5lil s 5 STl s g (SlA0 5T

O e & Sl 0dd aseia iliee Slallas s
39 e o (S5 bl S lag s e SV b
allae 53 S5, b 0355 oo sk s DNA & T
55 LA a4 oS 231 e s Brambilla
S s L 5T 5 (L3 bl ds 65,05 104 b s

ijéuj)‘éj‘QJFSYSUUMGw‘Jﬁ

bokoen b (Jsbow O il g 53 352 5o sLad shv
(’wnu:_w\pj_lgog;;\‘_;,\_mg_msgu
e S35 P Sy San L (s 5 o g L gt
adshe (ST oo 51 Oliabl Jpuam 51 oy 38
&l 5390 YL 03 g 03 Ao s b slad s
2 I MTT e 5 (15) e slisd o plol
CiS bose ndy S 90 (sl 96 ol 1 oSl
g b S o3y 5 sk 300 10° (gl S nlin
Celw 24 o538 Gl ua as LS| (el 4
350 bl (b 96 Sl )3 bad ke O 5ol 5SS
Sla b & nSTBN 5 (55015 5 bl g 1 S
A Gy 5 Pre-treatment &y 5o 4 i 4 ilS
g0 4 ROS sMTT s 55 (sl s lagsiiues S
(S BN U Slayseg, S iie J, S 0y, S
1 21Cs0 Cbale 53) SNy Sl slrey, S
clac bLle 55 5kl e ol a4 (400 pM
&= Lad g s 1,5 (200 M 5 150 100 (50)
Syse sy b JLS b Ctn e Sosceludd S
Olej S8 5l dm 3 8 515 55085 s tleT
CJL;J,:LJQU I el 96 ol s 5,5
Jl s e 051 L 0 54550315 sk 53 S
00 SCalr 2 4. (16)msls 53 5 o b 2l Il
B clac ks 505, SLSMTT Jslows 25 Seo
w.ﬁgtwp)ﬂﬁ\,guw e 4 1y gl
u&_at;’-;),);MTTJ,_merﬂau,' ods bl
=3, DMSO Jgdons 235 S50 5 05,5 - b= 1,
S Lama Jgoue 2 ha D 55 S Lame b o
15 50 g 23S e 423315 5035580 Salyr 2 4
Sl 2 53 3 5 5 Jsbo slo A i i
630 5570 & 5+ U512 ,>ELISA Reader o&eus |

4:!;;...))\;3}.:9 LSLAJ}LML;\A oJu_)J;u:.q.f\syb} o‘j“kﬂ\au:;t.w‘w %‘f)}hu}‘})kud\ﬁu\}wik.ﬂlb;l&-ﬁJjw\’

Sim200+Ven Sim150+Ven Sim100+Ven

Sim 50+Ven Ven control -

88/44 7861 74182 7078 100/0 Mean
1/647 1/932 752 1338 0/000 Std. Deviation
0/9509 115 1011 017726 0/000 Std. Error of Mean

1400 (rag) « 205 s)ladds (@53 g W )93

ohijls ¢Aib)y eole oEhS) alas 84


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17359260.1400.31.205.7.3 ]

ul]lEnﬂag u;liln.lthll.yu

5 (P<O/05) ol azisls S BN 5 b (g lkine oslis
3 e O3S b 3 gy 5lae (P<0/01)
oS B g ol yan 4y (bl g Calies o Bl |y 5o
i (68 oIl ST ol Sl edlSe O e
O s 63 55 n 0alin 2 0 5las 15 5ai 53 4575 sb0slen
200 5150 5100550 L ac_Lle L5 ,5ROS
ol L i il e e 0 85 S
ladsw ;3 (P<0/01) 5 (P<0/05) (s ,l5 e
2 o)t Jpir b L JhalST ) s
ol szl o b Sl ST 5 Sl e is
iy aalS o o 543159 Ol e 4 salunST
Lo 5 ot plondl acalllan 53 .ol ot Lo slad gho
33 S BNy 45 s 63l ol 01, LSea 5 Singh
SeaT Ll Eel sl 5 Loy s 7ae slad s
Uil ROS o581 o b 51 31 ) a8 sl okt
A MMP 2al ST ol |15 +Ca2 aozd
Uil SERKL/2 oSy 0T =T glnopis
il oo P38 MAPK 5 INK &Sty 50T 5 gla 55 2
B Gai 53 el Lzt S e S o) S
anllan (bl ;s Lad bl uioman (25) il 034
Oy Comgla ladshe 555 2 0L 5 OL e
Sl 3 (S 5 0T SlilesT s .ol 03
3 5 5 S O gl |, 5 ROS Ol e S
2 555 5525 3 ooy (s GSH (gl s2mn o285 i
Lo tse o oml 03 (D)3 S 605 5V 50 s
Caa ol Eol Calites (glac ble 3 5kl gon
el 0l Dy b (lad ghos Ay 350 5 S BN
33 o33 38155 51 5510 o 2l O see S (65 sbas
el 0y 200 ke 5 10 5530/30 4, 50 cLte
S5 O gal e (glaalllas 2012 JLs 55 231, Sen 5 Zhao
T B T B
6l sS 5l gzl glad s 53 Ho0p 1 36 5510ST)
G b 3 el s 33 3wy 5y 50 1y Sl
v115;",9— SLlS 53 5Luls Giledles (a5 rals”

L K oles 3 S5 slls ol ¢ zala T
(19) Llos 55 I gl
4S As et e i HerviK asdles s e
oo 532 % ke oS BN 5 51 e GV b o3l
@l & 50 Oy Ol o &y (21531 5
a5 L 20)2)0s Glssan polb aalllan L 55 addlas )
Slllln 53 S BN 5 Lo g 0 sl (slaT &
ool ade  bilee gla g5l zul IN Vitro 5 In vivo
sor i a5 ,5 (S 38 A Sils pl 3 5L
Sl Oy o oialS (Glag,ls 3l Tty
3 Sl 055 I julS” 20l 53 0T ol 36 - 5
ws g A 551,05 b 865 6 508 O 4
ol ol Lol w4 b S s 5 2l
HMG-CoA Reductase fu;;T Slee baols oplinsd o o8
3455 4SO LDL U 2ulS” i Ze 288 sy
(2D das o a1, O3 Jg S Ol ol 59
Sl Syl La sl 4SSl osls Olis Solalas
Il (g o sl o Lol 51 5 53 ilablons
N e 3 (A0 ST 5 (55T oo 5
5l soes (22) el 035 2alS ol e (GBS 5053 1
Camolst a8 ol (658 OlnST| =T oS 5 oS
WS o sl il (5l s 511y 355 1Sl 5T
6\,&‘”&;&&}»;\‘;&:@\&“\#%@\5\;%);
,15U}‘_w§\r_a.\_5u£;}p Jls slas’ =T
035U S8 s 55 53 5 ST 05 98
S s agrl o ol aalllan 45 (2423) LS o foe
A Gliwl g Cadizee glacbale b ad g,
old (Jobo Sl Sote J1 el nSTB3 of o
Sl als dals ccble il 1L &S 6 sba (il
b5 e b By Rl s eSO (o
Ol e 45590 Cbale )5 s ;s TH60 1 as, ol e
3 sei 6 5 K s b, 200 Clale s s, 88/44
Glac bl opl s b awlie Bl 3l ojles
ot anm 2 e 0 85 e 200 5 150 5100

85 1400 rag) « 205 s)ladds (@53 g (W 8)9>

ohijls Ay eole oGl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17359260.1400.31.205.7.3 ]

ol Cpaw 1 p3IGwlgaus (Thslas Ol

3 36 (ROS ,556) 31t ol y 2 om0 55 S
& Sy s s sk 035 53 S BN
xrfj&100j50§uw)>6)!>@»:P> 0/05 **
oS B L Glass 0 8 4 i by 2 Lo
r)_f};:AZOOleOL;ug.m;ﬁwu@M:P>0/01**
oS B 5 L Glays 09 8 4 i el g 2 o
i U5 03 8 4 i (5415 gme 1 P> 0/001 ###

Asls 0Lz 2019 Jlw s ol ,LSs Nishiya

Sl NF-kB/p65 ols r.._‘a..; G b o i e
1 i g 0355 o Jlonb 5 487 Sl 5o
Ol a5 5l ol Ao 5 SIS 5T oS 5T 2T
Sl ol adllas I ol s L 4 ol o3l
OLs liwl s ;505 (laalllan 53 (27) ol il
Olge 4 (TRAP) SlLbLG ol s polie SbLid Al
g g als jEals 1y S gl e S Sl
RAW 264.7 Jolow slaos, 5315 Jsko 05,5 ROS
23 8l g (S 5len DI il 1(28)3,57 i
Jlo 63y 55 S BN g o 5 0l slws) ROS J 87
Tl La bl ol als il ghuan Lo anfllas )
Lol i (sl e Sl (351l &S5 Ol s
FEosba S s S e s | ok x5
S s et s (55l s3le L it e
23:(29) 15,05 LLs I (CVD) (55 0= 6 sla s sbewy
=S 7 O il e D1 5 Sl aallae
o G el LA Bl 5 5555 5 e
g b Sk o35 655 S BN I 56

il 03 g1 0l pon (g5l Jme (oM

References
1. D'Aquila PS, Collu M, Gessa GL, Serra G.

The role of dopamine in the mechanism of
action of antidepressant drugs. European Journal
of Pharmacology 2000; 405(1-3): 365-373.

2. Paulzen M, Haen E, Hiemke C, Fay B,
Unholzer S, Griinder G, et al. Antidepressant

el e (26) ol 038" sblone 43148 o 2 )
68 o SIS 5T 5 &S T 5T s 3,0
()l 03 S

150+ HGF

100

cell viability(%)
3
1

2005 150-100-50 bl 55 sliwl some 5111 03keds sfaged
Sladshe Glo 05 SB35 ol sor 4 2 s 0,55 S
Aoy

p_fbﬁ:,,ZOOﬂSO sla Cble js g,y gme i P> 0/05**
oS BN L Gloys 05 8 & Con bl g 2 o
site U8 05 8 4 S (5415 gme 1 P> 0/001 %9

HGF

A
(=]
]

i

*k

=

] w B
(=] (=] (=]
1 1 1

*

Ros( % Fluorimetry)
2

(=]

S g &
< N

2005150-100-50 . bile 5 ol o 5102 0 5l 3ged

polypharmacy and the potential of
pharmacokinetic interactions: doxepin but
not mirtazapine causes clinically relevant
changes in venlafaxine metabolism. Journal
of Affective Disorders 2018; 227: 506-511.

3. Halldorsdottir Ap, Proppé GB, Hauksdottir

1400 (rag) « 205 syladds (@53 § W )98

ohadils 3b) eole a5l dlas 86


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17359260.1400.31.205.7.3 ]

ul]lEnﬂag u;liln.lthll.yu

H. Formulation of extended release tablets,
the generic drug Venlafaxin Hagi 2020.

4. Herbet M, Gawronska-Grzywacz M, Jagielto-
Wojtowicz E. Evaluation of selected
biochemical parameters of oxidative stress in

rats pretreated with rosuvastatin and fluoxetine.

Acta Pol Pharm 2015; 72(2): 261-265.

5. Slamon DN, Ward TH, Butler J, Pentreath
VW. Assessment of DNA damage in C6
glioma cells after antidepressant treatment
using an alkaline comet assay. Arch Toxicol
2001; 75(4): 243-250.

6. Zlatkovi¢ J, Todorovi¢ N, Tomanovi¢ N,
Boskovi¢ M, Djordjevi¢ S, Lazarevi¢-Padti
T, et al. Chronic administration of fluoxetine
or clozapine induces oxidative stress in rat
liver: a histopathological study. European
Journal of Pharmaceutical Sciences 2014; 59:
20-30.

7. Ahmadian E, Babaei H, Nayebi AM, Eftekhari
A, Eghbal MA. Venlafaxine-induced cytotoxicity
towards isolated rat hepatocytes involves
oxidative stress and mitochondrial/lysosomal
dysfunction. Advanced pharmaceutical Bulletin
2016; 6(4): 521-530.

8. Balmus IM, Ciobica A, Antioch I, Dobrin R,
Timofte D. Oxidative stress implications in
the affective disorders: main biomarkers,
animal models relevance, genetic perspectives,
and antioxidant approaches. Oxid Med Cell
Longev 2016; 2016: 3975101.

9. Lee CS, Kim YJ, Jang ER, Kim W, Myung
SC. Fluoxetine Induces Apoptosis in Ovarian
Carcinoma Cell Line OVCAR-3 Through
Reactive Oxygen Species-Dependent Activation
of Nuclear Factor-kB. Basic Clin Pharmacol
& Toxicol 2010; 106(6): 446-453.

10. Silva MCC, de Sousa CNS, Gomes PXL, de
Oliveira GV, Aradjo FYR, Ximenes NC, et

11.

12.

13.

14.

15.

16.

al. Evidence for protective effect of lipoic
acid and desvenlafaxine on oxidative stress
in a model depression in mice. Progress in
Neuro-Psychopharmacology and Biological
Psychiatry 2016; 64: 142-148.

Kwon DH, Cha HJ, Lee H, Hong SH, Park C,

Park SH, et al. Protective effect of glutathione
against oxidative stress-induced cytotoxicity
in RAW 264.7 macrophages through
activating the nuclear factor erythroid 2-
related factor-2/heme oxygenase-1 pathway.
Antioxidants 2019; 8(4): 82.

Mirza ZB, Hu S, Amorosa LF. Bone
scintigraphy of severe hypercalcemia following
simvastatin induced rhabdomyolysis. Clin
Cases Miner Bone Metab 2016; 13(3): 257-
261.

Fawzy M, Alhadainy HA, Salah-Uddin M,
Abdulrab S. Management of cracked tooth
using simvastatin as intracanal medicament.
Clin Case Rep 2020; 8(12): 3049-3052.
Brown BG, Zhao XQ, Chait A, Fisher LD,
Cheung MC, Morse JS, et al. Simvastatin and
niacin, antioxidant vitamins, or the
combination for the prevention of coronary
disease. New England Journal of Medicine
2001; 345(22): 1583-1592.

Ghassemi-Barghi N, Varshosaz J, Etebari M,
Jafarian Dehkordi A. Role of recombinant
human erythropoietin  loading chitosan-
tripolyphosphate nanoparticles in busulfan-
induced genotoxicity: Analysis of DNA
fragmentation via comet assay in cultured
HepG2 cells. Toxicology in Vitro 2016; 36:
46-52.

Karamian A, Shokrzadeh M, Ahmadi A. The
potential chemoprotective effects of melatonin
against genotoxicity induced by diazinon in

human peripheral blood lymphocytes. Toxicol

87 1400 progy « 205 s)laids 035y § (w 0)9s

ohijls Ay eole oGl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17359260.1400.31.205.7.3 ]

ol Cpaw 1 p3IGwlgaus (Thslas Ol

17.

18.

19.

20.

21.

22.

23.

Ind Health 2016; 32(2): 360-366.

Eruslanov E, Kusmartsev S. Identification of
ROS using oxidized DCFDA and flow-
cytometry. Advanced protocols in oxidative
stress I, Berlin: Springer; 2010: 57-72.
Shadboorestan A, Shokrzadeh M, Ahangar
N, Abdollahi M, Omidi M, Payam SSH. The
chemoprotective  effects of L-carnitine
against genotoxicity induced by diazinon in
rat blood lymphocyte. Toxicology and
Industrial Health 2015; 31(12): 1334-1340.
Brambilla G, Mattioli F, Martelli A. Genotoxic
and carcinogenic effects of antipsychotics
and antidepressants. Toxicology 2009; 261(3):
77-88.

Hervik JB, Stub T. Adverse effects of non-
hormonal pharmacological interventions in
breast cancer survivors, suffering from hot
flashes: a systematic review and meta-analysis.
Breast Cancer Res Treat 2016; 160(2): 223-236.
Todd PA, Goa KL. Simvastatin: A review of
its pharmacological properties and therapeutic
potential in hyperlipidaemia. Drugs 1990;
40(4): 583-607.

Scaria A, Kamath JV, Chakraborty M.
Anti  Hyperglycemic, Anti Oxidant, Anti
Hyperlipidemic & Nephroprotective Effect
of Stevioside in Diabetic Rats. International
Journal of Ayurvedic Medicine 2017; 8(4).
Fisar Z, Hroudova J, Singh N, Koprivova A,
Maceckova D. Effect of Simvastatin, Coenzyme
Q" sub 10", Resveratrol, Acetylcysteine and
Acetylcarnitine on Mitochondrial Respiration.
Folia Biologica 2016; 62(2): 53-66.

24.

25.

26.

27.

28.

29.

Reith C, Staplin N, Herrington W, Stevens
W, Emberson J, Haynes R, et al. Effect on
non-vascular outcomes of lowering LDL
cholesterol in patients with chronic kidney
disease: results from the Study of Heart and
Renal Protection. BMC Nephrology 2017;
18(1): 147.

Singh M, Singh K, Shukla S, Dikshit M.
Assessment of in-utero venlafaxine induced,
ROS-mediated, apoptotic neurodegeneration
in fetal neocortex and neurobehavioral
sequelae in rat offspring. Int J Dev Neurosci
2015; 40: 60-69.

Zhao XH, Xu ZR, Zhang Q, Yang YM.
Simvastatin protects human osteosarcoma
cells from oxidative stress-induced apoptosis
through mitochondrial-mediated signaling.
Mol Med Rep 2012; 5(2): 483-488.

Nishiya M, Yasuhira S, Shibazaki M, Oikawa
H, Masuda T, Maesawa C. Fluvastatin exerts
an antitumor effect in vemurafenib-resistant
melanoma cells. Anticancer Drugs 2019;
30(5): 451-457.

Moon HJ, Kim SE, Yun YP, Hwang YS,
Bang JB, Park JH, et al. Simvastatin inhibits
osteoclast differentiation by scavenging
reactive oxygen species. Experimental &
Molecular Medicine 2011; 43(11): 605-612.
Parizadeh SM, Azarpazhooh MR, Moohebati
M, Nematy M, Ghayour-Mobarhan M,
Tavallaie S, et al. Simvastatin therapy reduces
prooxidant-antioxidant balance: results of a
placebo-controlled cross-over trial. Lipids
2011; 46(4): 333-340.

1400 (rag3 « 205 s)ladds (@53 g W 8)9>

ohadjle 3}y eole alEMS) alas 88


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.7.3
https://jmums.mazums.ac.ir/article-1-17085-fa.html
http://www.tcpdf.org

