[ Downloaded from feyz.kaums.ac.ir on 2025-08-31 ]

Original Article

Analysis of rs7526084 polymorphism in 3’ downstream of the sestrin 2
gene as an informative marker for molecular diagnosis of kidney stone
disease
Parvasi E', Nasiri M"", Irani D’

1- Department of Biology, Arsanjan Branch, Islamic Azad University, Arsanjan, 1. R. Iran.
2- Department of Surgery, Shaheed Faghihi Hospital, Shiraz University of Medical Sciences, Shiraz, I. R. Iran.

Received March 15, 2017; Accepted July 4, 2017

Abstract:

Background: Kidney stone disease is one of the most common disorders of urinary tract,
manifesting with high clinical and genetic heterogeneity in population. Sestrin 2 is involved
in many essential processes, especially oxidative and genotoxic stress. Regarding the
importance of oxidative stress pathway deregulation in systemic diseases such as kidney
disorders, this study was conducted to investigate the association between rs7526084 3’
downstream polymorphism of the sestrin 2 gene and risk of kidney stone in south Iranian
patients.

Materials and Methods: In this case-control study, 150 patients with kidney stone disease
and 180 age- and gender-matched healthy individuals were participated from March to
December 2015. Genotyping of the rs7526084 polymorphism was performed using the T-
ARMS PCR method.

Results: Frequency of the G allele was higher in controls than in cases, and a reduced risk of
the disease was shown in the presence of this allele (OR: 0.66, 95%CI: 0.48-0.91, P=0.01).
Also, the risk of the disease was reduced in the presence of heterozygote CG (OR: 0.49,
95%CI: 0.30-0.80, P=0.004) and homozygote GG (OR: 0.47, 95%CI: 0.23-0.96, P=0.04)
genotypes. Under the dominant genetic model for the G allele (GG+GC vs. CC), this allele
significantly reduced the risk of the disease (OR: 0.49, 95%CI: 0.31- 0.78, P=0.002).
Conclusion: Reduced risk of kidney stone in the presence of the G allele of the sestrin 2
gene polymorphism might provide the evidence in favor of the involvement of the oxidative
stress pathway in the pathogenesis of kidney stone disease.

Keywords: Kidney stone disease, Oxidative stress, Sestrin 2, Polymorphism

* Corresponding Author.
Email: nasiri@iaua.ac.ir
Tel: 0098 917 301 0601

Fax: 0098 71 435 22483 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, October, 2017; Vol. 21, No 4, Pages 376-382

Please cite this article as: Parvasi E, Nasiri M, Irani D. Analysis of rs7526084 polymorphism in 3’ downstream of the sestrin 2 gene as an
informative marker for molecular diagnosis of kidney stone disease. Feyz 2017; 21(4): 376-82.

\n%4



http://feyz.kaums.ac.ir/article-1-3304-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-31 ]

S Shan (5 slass (A5 9o aalllas LS

Y *) \
Slal ol o Gad g o s el

W)t

Comaz 53 Y (S5 5 b A5 b 48 il (sols) (5ilme SN G Smld 1 S S K (golen 180 9 Al
Cnal 4 4 gl Bl 0 S5 (SS S5 5 eS| ol 0 gaSy (Ses S Sl o e 53 Y (o e 552
T PUL e G bl (g adS slaslral Al Sat Glagolen 53 s1hnST o ful s nlial ol
A el Ol g Olle 3 S Ko 50 Sy 5 ¥ (s 05 Szl Vb 55 187526084 s 50

s (S lOlad iz 5 e 55145 (e s 5 VA 5 S Ko g Me 33 100 (gutalims g anlllae ol 5o ild b9 § Sgo
T- iy 5 eslinal b 187526084 ood g0 s

E

GBS e kS 03l S5 VYAY aless U opassp Gley Aol s (s

25 5 &, e ARMS PCR
sy 0L 2alS (6ol o Sy BTl a5 5 58 slew 05,5 131 51 YL IS 65 8 513 55 G W Gl it
90 CLo/¥r—2/Ar P=21/4+%) CG & K55 50 glaos 55 5= 55 uoman (OR: /8% (a5 40 CLiv/fA-+/8) P=+/4Y)
Cod oAb odys adS Kew Sy ks 2alS (OR:/FY (a3 40 CLi/¥Y=1 /48 P=1/1%) GG &%) 500 5 (OR:/F4 (o ys
P=2/00Y) sls 288 g5 b6 Hsba |y solew 592 5 T ol (CC Jlas ;s GGHGO) G P gl p b K3 Jote
(OR:* /¥4 (xp 5 20 Clie/¥V=2/VA

o ol et IG5y I (S 5o YWt ¥ i s 03 by g 31 G T s 3 S K 550 Jlas 1alS 16 S dom

Sk S 1 gedn Y pieses (0F Canals ¥daals ;a187526084 Al 9o oLy ooy

Al S Kaw 555G 53 sl

i 538 b ¥ (g2 s ¢ 331 ol S Ko (55 1SS O3

YVFYAY Slis AYAF OLT 5 40 F o,led @R 5 S 0593 (R AR~ ele wliels 5

ool ¢ Sy ol (gl gl dayl b (bl i
Solomt 332 03 ke Jolss cp Feee 5 2108 ) 5 5K
S R DI e pgems @ [0] Wlodd ald 4dS K
WS ST Saie Jolge 5 bardl (o 5 op abex
Sl 4 e Sl et DS 5 g S 2 35z DS S
el 4 1y il pl 5 Kpde LS 53 AT
St ol s [VE] AS (0 ol Sl 55AS]
SR KU { | PRI WK SRR I SRS 03,550 Jool>
I RO PN I[N A P P FY RV PPt ST IN
A d ey Sl 4 RNA 5 DNA 0 8 aSt G b 5
ol o [A] Bl el 5 ded s S L
S 5 b g b s 4 e J s S gl
a8 Sl lagolen 5 [3] (mas Jdoo b s J b
Ko [Vr]osd o Mien e b B e glagsslen dle
A Pl by il sl CilSI ST
el S el e 1) Sl dad
&3 ol S e ] bl chilue gl

I L PP S| POVR RS B P EXCR JV- 5 o

D] 2sd o Camme 54050 oKaws @Li‘» Solom pogw 4dS
(R % e;J}Tﬁ dp 33 O/ 3 9d> C}|ﬁ|):4.:15~_<;.et_,:$ ,k...v_,:.n
Alsda jjﬁ QU} “ C,...ma' ﬁ‘ﬁ ¥ Lé"‘fé L» b‘b,a BL S ol
Oyl OIL gLty g5 a5 ol 03l OLES Sl gl Slallas [Y]
SR KV PV CIPOUIN [ IPINCINE PN C S COMPTRL YE %
sl ;;n,su@qa;f} ¥ 8l ads Ko 550 sl 5
08 sdae Jasee 5 (S35 Jolge s 51 wlSal (g b !

[f] b o sobem S92

Oloriun ) ogalbaat 31T 88815 lomian 1 313 ¢ guolicCams j 09,5
T g 5y pole oL ¢ sl 3gd Obias logs 57152 i

oins oxiunggl ¢33 *

295 «olomiun )l 351 golkuol 31T 218215 olEzils sl cOlominm sl oo )6 Olisel
VEVE1OF/1 51 1ty 3S o guolisdiCnn

<Y1 FFOFPEAF :nigins CRIV ) epe ) 10hlS
nasiri@iaua.ac.ir :5yig)y3Sl Cuny

AF/E/N Y 10300 Jdydy AnG 90/17/r0 :adlyys ayG

v


http://feyz.kaums.ac.ir/article-1-3304-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-31 ]

Sow 1A e Kl DB I asp s Mg
S o o ile 5 Jlo YFode o auls U JL F8/0ENY/A
ol s Jlo YA i auls b L FVYEVEPY L
o 3 Had e Al Olejlen (2l S 5 Ol
PS5 A pES s S b Ol cou &Sl
3l 8 B8 L N Sl iy 455,15 (PCNL)
o8ty e5T 4 oS anljo 3131 51 AL 5 (535 bl S
SASE58 5 el UFS 05 8 (308 Comaz 11 5 Dl lacy
Gle BB S8 0pf gy ekt QLRS! S el Aad
5381 MBI L gy S Ko o 515 Sl slagslen
oo slp S able sz o () S
S Gogam alas o DL Jlamiul 5 4l K
OleMbl g A oo p RAgh s eSS S Sl S
et ok pop b 3 e okins SIS 4 b
ss ek £ a8 ooyl wliiu gy 53 5 ds Sl sl
Geios 53 ST oS 8 wbcals; o oSS 51 s o
o O Glpd (Sin e oKl OGNS weS 5
ST SR PRCE R SR
gars G EDTA slsilas sl o= sbadgd o 0 sla

TRV NPRI VLIPS R A I f\g.i.ll.aﬂ U8 U=l

G555 e s DNA £l ganl Sy,
gl Aol oS 5l ezl b 055 DNA aalllas ol s
o 3 Sl Faal (010 o3l sy YTO040) DNA
53 187526084 d ) g0 s S )ke Kol gl baigad i 85
Tetra-primer amp-) T-ARMS PCR 55, b Y ¢ e O3
AL el (lification refractory mutation system PCR
GEES e e @Sy el Ay S
slmly J5 PA] Bls Al S S slapdssn b
22 el ol G T 5 815 ) el Il 5 b e
T-ARMS il ST sl ol 0k 03,51 Vol J gk
DNA s SV Jold dy S VY0 olg o2 53 PCR
S 5 s S VO Jr el e O 2y S\ 085
Sl i 3l g S )V (FO, RO) )15 sla el
o3 jugaiiG) Master mix 2y S #/Y0 5 (FL RI) Jsls
(Applied  JSKluge s oaws glos Ll i ad ag (O,
0 b o adgl gilwed iy Juls Biosystem, USA)
23 Golwid uly) 4 YO adds ¥ e o S Sle 4 s

sl 5 ﬁlﬁ Jlasl (il fO ey ;ljfgu'l..u 530 gles

YVA

Q‘)&wﬁ}wbﬁ:

IS e slapsssas S 590 Cale LS baw s oS AL
ol 4 Ely 53 (A g el gl (pl gae dw p il e
35S ol Cod gk sl sl g ekd W pSlaS)
sheS) OS5 Olgea bagn e VY] Mien e 5l
9 ohd S 93 S O b @y s 5 03 S Jes LS 50,
ool 2 s 058t Sl3T adISsl, b mas b Ylazsd
Jis lacld lls bagn o VY] bz ;555 slaS]
e b Bl Wl Jold oS L e 55 oS 53,5 ST
.ol (Target of rapamycin complex 1) TORCI
S5 Gdesl, ads Myl Sl 4 e 53651 Sl
ot Gadshe 3 ks ol S NS S by O3S
AMP-activated pro-) AMPK g;ludled 55s 0 o ol
28 2l L TORCI jle 5 (g o kw g (tein kinase
DR 1y 05T 35T GG, A5 (b, dS e i
P oluly B s S S lain e gl AR o0
Ve Y] K st ol db s S5k sen
o gl o 01 Ol &5 G5 Ol gee HIOS oyl ¢G L (Sesn2)
bS5 535k 590 b sl lp 008 o cW S g Tyl pE
oS V0] As ()ls paidi 1353 Camise 3\ psises S
3T sy Lol pslie Mg By s Yl ¥ o en
kS fam s b O L B 8y (salS O3]
Jool 17526084 @iy Jy [17] 515 285 D2 ol
FT 515 L ©) s 4 G) il S a5 AS 5 tils
RUS I SRR SERRCII SUNTERN T JPISS STV o JEPO
5 losdll G5 05 Cawsimly Y el s gl Wt g0
5 Bl Sl eelasl 5 (Sl olasl 05 Ol WS
@l 5 s, okl us AL, 05 Ol ol i Yl
S e f S 4y 4z g b V] S (0 5 S il a3
B B S R N O S T
3 el s balS josata Oh glaplll el
Tk om BLLI L ol sl adlae cnl s caslaeST e
WS Ko (ol 53 b Y e 053 187526084 0 50

Sl 4335l F gy 2 2590 5355 g 4l O ke

b 9y 9 3g0
w\hﬂ)éewdﬂé|j|@ﬂbw

by dolb 5 &S ol gaali-s)5 adlee
}qs&@m,uf\ona;fw WAF oo b ooy

o il ez g (F0) w5 51 &S V.\L.e 35 VA

Fosled [TV oy0n [VFAP|OLT 5 ge | s asbola o


http://feyz.kaums.ac.ir/article-1-3304-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-31 ]

oS Ko 5 SeSN2 0 oy 35 b

A3 3 e s 3 slew Sl el sdd esysl
ATV @ VY05 4 s cod) 3 065 53 olew SlolA
AY/0) SVET S Ollen 81 53 K Jol S 5
(433 1 4/1) K3l el 5 SYIF oS bglons b 5 (45
4 ol aps Ol B s WS Kiw Solgls bl sy
Wl S K gl g8 LB Sy, Ol
502 b olsgne Bl K O s &S Jls s (P<e/en)
mh Ny s sglsl g (P=8) sk Ol g ke
IS 05 524 by ¥ e 05157520084 o 50
SLosss Sl el 0dd 63,8l ¥ oojlad dgdr 55 les
VO 5 OMY PV s ja IS sl 4 GG 3 CG (CC
sty oy VWK 5 F5 YV o3 jas sle 3130 55 5 As
Comerr oS 3ls DL (o555 @35 emin 3 Sl s
Jols 2 157526084 ogn S B3 @is lp sle
ssbolea O/ V8 AEEV P> /00) 5,05 15 & s gl
CG w&saim ois) whnspe O o5 35 sbalslp &S
3555 3 (OR:2/¥8 ()5 40 CLiv/¥e—s/Ar P=1/00¥)
ey 40 CLyv—e/47 P=0%) GG o &K
33 i ol e 48 K 4 Wl ks als L (OR:v/fY
Jlis 53 GGHCG a5 8 o5 8 i 5o b gokey 30T
wSolem San Sty 535 G YT &5 4 JB &yl CC
S Al 5 b s5 ol om gl BB ls e bLS
CL /M= VA P=2/0v¥) sal sy adS Ko (g5kew S50
Corar 55 G Sy b PT Il (OR: /A (a5 90
R3S 555l doss FY RS Camex 3 5 deoys Tl

P=2/00) 59 ol jon (55lem 55 St Sl b JT cpl ) >

am o VY gl ja 35 5 46 FO e 31 8 Sle a5 OF
5 ol A S oS sy (30 Y0 Sey 51 Sl
Sl s B eSS aids V ey o 5 Sl s VY gl
YT 5 Gy ek 2SS kil sk elelp o)
DNA safe stain cpesl K, b 550015 51 osliznl b 5 Ao s
ol o) 4l 2SS 38 plnl (Oln) (bl e es)
wkd (b b el o g 187526084 d ) g s oK
S g e ped b VYT Job 4 J5s J 28 same W5
G T s os g plod s i g 3 i e
J5 a5 15 3k S OFr aakad C P15 (3L dr YYO ankad
3k i OF+ 5 YYO Y pams Dljen g sls o DL

) ejlad i) A3l CG 055 70 G5 sias0LA

@bl Jdos 5 w25 S,
odalive i 55 polhs amslis gl S Hsdome O ge5l
ssien o 5 sle 098 0 5o HUSH 5,5 olie b e
e 55 05051 313 8 tlons Syl (535l sl o
0 Olgabl 4l 5 (OR) Luild o domslons b Ko )
Sk oKl o ezl B s 2 g (95%C) e
03 ok esliil S K Sy Samy g ok OB e 50
5k A F s a5 Ol g CC o g5 andllas ol
9 ke Sl s 53 ol Sap Sy b eSSBS bl
b bl Gl 8 15 sp 2550 G T ol B
P islie .38 plowl 13 il 5 SPSS sl 51 sslisul

ks 4 Sk s ls me g bl 5 31 0/00 5 zeS

(OR:+ /% caus s 80CT:+/FA—+ /41 aly
Y UL«J‘» JJ.\?): an)lao 3) 95 Coredr 5 gos Slasiae
T-ARMS PCR 25, ;3 157526084 poni o Ly (55l b 255 (515 458, 50 slapmsl =) o)l Jsir
,ql,uu \“/u.()/,uﬂl):‘;\lj oY guae Jsb
FO (Forward Outer) TCCATCCCACAGATAAGG
FI (Forward Inner) GGTTGTTGCGAAGAATGC FO-RO: 724bp
FI-RO: 540bp (C allele)
RI (Reverse Inner) CAAATGTTTTCAAATGTAATCTCC FO-RI: 225bp (G allele)
RO (Reverse Outer) CAGGCTACAGAAGTCTAAAATAG
Fosled [TV 0y05 [VFAP|OLT 5 4o | b asbiola o V4


http://feyz.kaums.ac.ir/article-1-3304-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-31 ]

ok o DL (s e b ol el

2 4l Ko (olo 50 R LY G s 03 55187526084
Ol bl LT s .8 8 el O1pl g 4l Oyl
BBl P ol ol slacwi sy 5 G W1l 55 oS ol
s dnlp 53 g ks olew Sup S 53 xS
Sadsh 53 VBN @dS S 5 gy S Koo S5
55 alg 53 5 Ol Sap (Jobe ol 4 e S Vg5
R R P N T P S SO PP I S PPN
¥ ot YA L)l ek s 0l 2t 53 ote S
S ol (s ST AT Sl 03l ) (s s
08 Ot ajls oiais Jshw 5 (K5 dn b slos Shos
el B 4 e JSI RNA 55, b Y 0 e 05
il A 4 e O Ol G i 5o 5 slaS)
Oy ghaw s 5 S5l Sleis [NVAY] 5080 silens]
B SYMEL 1555 kem 3 o e ilenS | ST 030 5l O
- S 535SV [YNYY] din mls Dlae e Lo
St goas # b il eS| T ‘sur.l}ﬂ Sy elsls e
2 sk olgls opl 51 (PRXIID) ¥ S g3, ST, oS
055 ol [YF] spde 3L S Nag sladghe 8 s
5IAST OUS 5 b 3,55 5 3k bl O 1 A8
PCI2 slad g PRXII [Y0] &,ls W s o ¢l o
oo Blie 55 1) 5he (5,25 SOy, 5 5 Ssuml Blée 55 1)
lS p sl 5,5 51 PRXIIT [YV.Y5] S o cliblone AB
Sl &S 55 sba YA] &S o cBlis Jghe G blis s
Sl gl 53 L0, S 505 Bl 5 PRXIT 0L
534S Wleals Bl 55 01,0 3 We [Y4] w0 chablone
bl b 5 Wb o il PRXIT Ol (658 sl (slacam]
S 5,55 30k 53 sl hmST Sl ply > W sk
WolS mibe G ¥ o [P0] S e Wl 28 Yy
LS 4 A3 gn La S 535 Sy oSS s 53 0k LS
I3ty gl Rl amiye 5 OAS Wb b 4 e OF 0Ly
05 [M] 22850 (B 5 Pl sl 5 0581 5151 sla
Ll b o 0T Oly 5 ol QW Sdday ¥ o
[FFXY] 5,8 o 53 Khg) Ol is 5 I Sl ks (3 haza
RS el 4 55,0 Jleio| WS Ko (ol Ll )3
Sig) S 95 05 Cesoml Yoamb s oS L
Bl el 3,108 o 1 O gen O smadltl Lo ¥ S

“9p 4l )3 Ot O gl O Kar 5 SOTiAN0 asdihes

=

c}‘)&w}wb};

andllas 550 Comerr NS Do peast =Y ojled s

P et Y oo g
100 A Slaas
VAT ¥£,0£1¥40 FV/OY EVEPY (SD L) s o Kile
Yr-4. Yi-A$ (Jl) s aals
A% YO/VEEY/AF YS/AVEY/AP (kg/m?) Gu es g Lasls
N S
V() 50 (¥9) .
L3
Vv (£9) 0 (5F)
12
ASVARAI Sl il
VeV (VA ¥4 (YV/0) £l
¥ (YA/V) Y4 (VY/0) EPIEY
aY4 S G e
FA (*Y) 0 (Y0)
e
VoY (PA) YO (VO) .
b
Kow oS 5
40 (AY/0) - (CaOx) VI8! S
AN G0 - (CaP) wliwd s
\A (0/%) - (UA) sl !
Y (+/%) - (&) R
Yf(Y) - CaOx, UA b gz

ol a:;ﬂ;ﬂd 53 Lo 53 0w S5 5dme byji* E‘}Ezﬂntby)'iT

Shas Sl il SD sl

157526084 S b 555 5 T Slsls =% ojled Jsir

. "k
pP* 95%CI OR k= Jgs ]

(X e

_ reference \ $¥ A cC

V2T SR T/ /¥4 #4 ) CG

¥ XY A /Y v 1% GG
VY C¥A=2 VA /¥4 A% VY GG+CG
_ reference \ \qy Yoy C in

/0 YA 7SRV IRV Z N T AR YO} G W

P slis 6Kt 8 0 g £ 5 050517 t0kwabl alaols CT ¢ uild o :OR

ABL e lsan 2100 51 a8

oo, L1s7526084 o b i 55 e =) eled g
S Vor ol SHle ol 5 4 o e 31 T-ARMS PCR

iz YYO 5 0% VY slaiil) CG & Kss o585 sl

555 5 6L S VYY 5 YY0 ¥ s UGG 55 (5L

s edalio (g3l i VY 5 0Fr Y pmma o311 L CC

Fosled [TV oy0n [VFAP|OLT 5 ge | s asbola o


http://feyz.kaums.ac.ir/article-1-3304-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-31 ]

o S Ko 5 SESN2 05 d g0 b

23 f pal S Koo o155k et

S 5 4o
" om ol Bl S0l ol adlas mls
WS Ko 55p S 5 Y e 05 187526084 i 5o
G5 YUzl ¥ i 05 5 i das o 0L &S o
S ile gl | sl b Jas o (sl golem 3 (Sles il s

AL S

SN0y g i
L)l i )lS wbOLL 1w Sy tagh ol s
Slpmsiosn b SB LU Vg b mlsn pldl Gl
sbwl 43 Sesn3 o5 151458451 4 Sesn2 o3 157526084
e S d g b o TS Ko lew 4 Wl sl
B K35 oBabsl pld, 8 4 cond 1y 355 1,48

.J.;)‘édﬁ)'|ﬁ| 6,&»4—.:-.-3(.3\5-)\an

References:

[1] Khan AS, Rai ME, Gandapur PA, Shah AH,
Hussain AA, Siddig M. Epidemiological risk
factors and composition of urinary stones in Riyadh
Saudi Arabia. J Ayub Med Coll Abbottabad 2004;
16(3): 56-8.

[2] Pourmand Gh, Pourmand B. Epidemiology of
stone disease in Iran. Urolithiasis 2012; 85-7.

[3] Romero V, Akpinar H, Assimos DG. Kidney
stones: a global picture of prevalence, incidence,
and associated risk factors. Rev Urol 2010; 12(2-3):
e86.

[4] Stechman MJ, Loh NY, Thakker RV. Genetic
causes of hypercalciuric nephrolithiasis. Pediatr
Nephrol 2009; 24(12): 2321-32.

[5] Safarinejad MR. Adult urolithiasis in a
population-based study in Iran: prevalence,
incidence, and associated risk factors. Urol Res
2007; 35(2): 73-82.

[6] Ozbek E. Induction of oxidative stress in
kidney. Int J nephrol 2012; 2012: 465897.

[7] Tamadon MR, Nassaji M, Ghorbani R. Cigarette
Smoking and Nephrolitiasis in Adult Individuals.
Nephrourol Mon 2013; 5(1): 702-5.

[8] Finkel T, Holbrook NJ. Oxidants, oxidative
stress and the biology of ageing. Nature 2000;
408(6809): 239-47.

[9 Emerit J, Edeas M, Bricaire F.
Neurodegenerative diseases and oxidative stress.
Biomed Pharmacother 2004; 58(1): 39-4612.

[10] Roberts CK, Sindhu KK. Oxidative stress and
metabolic syndrome. Life Sci 2009; 84(21-22):
705-12.

Fosled [TV 0y05 [VFAP|OLT 5 4o | b asbiola o

Joo w aly Wl 5o e B Y e U5 S
bl [T¥] 5,05 05 cn!f (activity-dependent induction)
O G P s> 53 555 Ul ol adlas mls
bog a8l Ll 05 Comsoml 4l 55 st O gDt
i 53 5855 L) SSU g s (opiley S 5Ll A 15
Jud @ e 3 gmaga Al ol [FF] ke Al 05 Ol
3510enS | il 53 adS 3L 51 cdablee o PRXIIT 0
~a ol adllas 4;;;‘ .3 g p QY‘}Q r:wif bug sdi Wl
0 ooy S w5 Dkl s sl Olge
Wald slwl W) 3 e pd S K 5 LY o e
Ko 5554 03 35I| ol s LA fon ) oS50
aalan Cﬁ-‘ @L’.’J .:.:J.f@ "LG"“‘:':?, Ll ;.:.:Jf‘!o O g als
05 0k 55 ST Sldlas s 5 ekd aul s Sl baw g
pisgoh ol il S 55 el 5 Y o e
IR ol o oml Saa sd s ple g rs7526084

Y e 35 s 34 r..:al.ioc:,,pj: Ol b 55 S

[11] Birben E, Sahiner UM, Sackesen C, Erzurum
S, Kalayci O. Oxidative Stress and Antioxidant
Defense. World Allergy Organ J 2012; 5(1): 9-19.
[12] Budanov AV, Shoshani T, Faerman A, Zelin E,
Kamer I, Kalinski H, et al. Identification of a novel
stress- responsive gene Hi95 involved in regulation
of cell viability. Oncogene 2002; 21(39): 6017-
6031.

[13] Budanov AV, Sablina AA, Feinstein E, Koonin
EV, Chumakov ~ PM. Regeneration  of
peroxiredoxins by p53-regulated sestrins, homologs
of bacterial AhpD. Science 2004; 304 (5670): 596-
600.

[14] Maiuri MC, Malik SA, Morselli E, Kepp O,
Criollo A, Mouchel PL, et al. Stimulation of
autophagy by the p53 target gene Sestrin2. Cell
Cycle 2009; 8(10): 1571-6.

[15] Peeters H, Debeer P, Bairoch A, Wilquet V,
Huysmans C, Parthoens E, et al. PA26 is a
candidate gene for heterotaxia in humans:
Identification of a novel PA26-related gene family
in human and mouse. Hum Genet 2003; 112(5-6):
573-80.

[16] Yang Y, Cuevas S, Yang S, Villar VA, Escano
C, Asico L, et al. Sestrin2 Decreases Renal
Oxidative Stress, Lowers Blood Pressure, and
Mediates Dopamine D2  Receptor-Induced
Inhibition of Reactive Oxygen Species Production.
Hypertension 2014; 64(4): 825-32.

[17] Kuersten S, Goodwin EB. The power of the
3'UTR: translational control and development.
Nature 2003; 4(8): 626-37.

A


http://feyz.kaums.ac.ir/article-1-3304-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-08-31 ]

[18] Jahangirizade K, Nasiri M, Asmarian NS.
Association of rs1042658 Polymorphism of the
CSF3 Gene with the Susceptibility of Recurrent
Pregnancy Loss in Women of Fars Province. Arak
Med Uni J 2016; 19(106): 23-31.

[19] Li CY, Deng YL, Sun BH. Taurine protected
kidney = from  oxidative injury  through
mitochondrial-linked pathway in a rat model of
nephrolithiasis. Urol Res 2009; 37(4): 211-20.

[20] Khan SR. Crystal-induced inflammation of the
kidneys: results from human studies, animal
models, and tissue-culture studies. Clin Exp
Nephrol 2004; 8(2): 75-88.

[21] Essler S, Dehne N, Briine B. Role of sestrin2 in
peroxide signaling in macrophages. FEBS Lett
2009; 583(21): 3531-5.

[22] Rule AD, Bergstralh EJ, Melton LJ 3rd, Li X,
Weaver AL, Lieske JC. Kidney stones and the risk
for chronic kidney disease. Clin J Am Soc Nephrol
2009; 4(4): 804-11.

[23] Zhou D, Zhan C, Zhong Q, Li S. Upregulation
of sestrin-2 expression via P53 protects against 1-
methyl-4-phenylpyridinium (MPP+) neurotoxicity.
J Mol Neurosci 2013; 51(3): 967-75.

[24] Oberley TD, Verwiebe E, Zhong W, Kang SW,
Rhee SG. Localization of the thioredoxin system in
normal rat kidney. Free Radic Biol Med 2001;
30(4): 412-24.

[25] Simzar S, Ellyin R, Shau H, Sarafian TA.
Contrasting antioxidant and cytotoxic effects of
peroxiredoxin I and II in PC12 and NIH3T3 cells.
Neurochem Res 2000; 25(12): 1613-21.

[26] Ichimiya S, Davis JG, O'Rourke DM,
Katsumata M, Greene MI. Urine thioredoxin
peroxidase delays neuronal apoptosis and is
expressed in areas of the brain most susceptible to
hypoxic and ischemic injury. DNA Cell Biol 1997,

YAY

O‘JMJJ‘U]@

16(3): 311-21.

[27] Yao J, Taylor M, Davey F, Ren Y, Aiton J,
Coote P, et al. Interaction of amyloid binding
alcohol  dehydrogenase/Abeta  mediates  up-
regulation of peroxiredoxin II in the brains of
Alzheimer's disease patients and a transgenic
Alzheimer's disease mouse model. Mol Cell
Neurosci 2007; 35(2): 377-82.

[27] Hattori F, Murayama N, Noshita T, Oikawa S.
Mitochondrial peroxiredoxin-3 protects
hippocampal neurons from excitotoxic injury in
vivo. J Neurochem 2003; 86(4): 860-8.

[29] Boulos S, Meloni BP, Arthur PG, Bojarski C,
Knuckey NW. Peroxiredoxin 2 overexpression
protects cortical neuronal cultures from ischemic
and oxidative injury but not glutamate
excitotoxicity, whereas Cu/Zn superoxide dismutase
1 overexpression protects only against oxidative
injury. J Neurosci Res 2007; 85(14): 3089-97.

[30] Wu CL, Su TC, Chang CC, Kor CT, Chang
CH, Yang TH, et al. Tubular Peroxiredoxin 3 as a
Predictor of Renal Recovery from Acute Tubular
Necrosis in Patients with Chronic Kidney Disease.
Sci Rep 2017; 7: 43589.

[31] Rhee SG, Kang SW, Chang TS, Jeong W, Kim
K. Peroxiredoxin, a novel family of peroxidases.
IUBMB Life 2001; 52(1-2): 35-41.

[32] Papadia S, Soriano FX, Leveille F, Martel MA,
Dakin KA, Hansen HH, et al. Synaptic NMDA
receptor activity boosts intrinsic antioxidant
defenses. Nat Neurosci 2008; 11(4): 476-87.

[33] Soriano FX, Papadia S, Bell KF, Hardingham
GE. Role of histone acetylation in the activity-
dependent regulation of sulfiredoxin and sestrin 2.
Epigenetics 2009; 4(3): 152-8.

[34] Kouzarides T. Chromatin modifications and
their function. Cell 2007; 128(4): 693-705.

Fosled [TV oy0n [VFAP|OLT 5 ge | s asbola o


http://feyz.kaums.ac.ir/article-1-3304-en.html
http://www.tcpdf.org

