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Abstract

Aim: Kidney damages aglobal healthchallengetoday.The overall objective is to compare
the effect of a period of aerobicexerciseand supplementationwith hydroalcoholic extract of

datepalmpollen ontheexpressiorof miR-141, miR-143,andmiR-223in kidney tissueinduced
by cadmiumchloridein malerats Method: In this experimentalstudy,48 healthyadult mak
Wistar ratswith aweight rangeof 250+30gramsandageof 12 weekswereexamined.Theféts
wererandomlydivided into 6 groups:(Healthy) group, Control, Cadmium Chloride, Exeftise,
Palm Pollen 200, and Palm Pollen 400. To induce kidney damage,cadmium chlorideWias
administereddaily at a doseof 3 mg/kg bodyweight of the rat (diluted with distilledmwater) By
gavage Aerobicexerciseconsistecf runningon atreadmill ata speedf 27 meférsperminute,
5 daysaweek,with oneminute addedto the exerciseeachday. The ratsweredfesthetizedvith
diethyl ether,and kidney tissuewasremovedby making an incision in the abdemif@lareaanc
transfered to the laboratoryfor variablemeasurement..Results: n theKidhey fi§8ue therewas
asignificantdifferencein thegeneexpressiotevels of miR-141 (P=@001) miR-128(R=0.048
and miR-223 (P=0.001)betweenthe researchgroups.Also, the fE8ililts of the poStHoCHEs
showedthat exerciseled to a significant increasein the expressiorof@iiR;141 and miR-223
genesand a significant decreasén miR-143 in the kidneyitiSsue. Conellision: Cadmium
reducesthe expressiorof miR-143 and increasesmiR-2287andmiRed4 1 gShesiasthe kidney
tissueof rats, but aerobicexerciseand consumptiondhiydroalcon8li@extractléf palm pollen
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Changes in the expression of miRt1, miR-143, miR-223é *2

Extended abstract
Background

The kidneys play a crucial role in maintaining homeostasis, regulating body fluids, and eliminating metabolic waste
products. Chronic Kidney Disease (CKD) is strongly associated with lifestyle factors, physicalactivity levels, and dietary
patterns. Addibnally, exposure to harmful environmental eleménssich as cadmium, which enters the body through
industrial pollution and tobacco consumptiian significantly impair renal functio®ne of the early diagnostic
approachesin CKD pathology involves the néshort, norcoding RNAs known as microRNAs, which regulate post
transcriptionalgene expression. Changes in the expression of kidla¢gd microRNAs such as miRi1, miR143, and

miR-223 have shown positive responses to regular physical activityreencbinhsumption of hydroalcoholic date paim

pollen extract, suggesting the need for further investigation of these@mamacological strategies in patients.The
beneficial effects of exercise training on kidney function have been demonstrated thgouglyhemicédaptations. In

one study, Aliakbari et al. reported that aerobic exercise combined with hydro ic date palm pollen extract can
influence miR223 expression, indicating that these rmbrng interventions may helpffreduce metabolic risk factads an

organ dysfunction. Yu et al. (2013) highlighted the regulatory role of-iniR 1 untranslatec
CDC25B during nephrogenesis in renal cells. Moreover, in 2021, Sargazi d an association between
miR-143 and CKD in lan, noting that this microRNA can alter the meta al cells.

Materials and Methods
The present study was an experimental and fundamental investigadi in accordance with international
guidelines. All ethical principles were approved by the E m University under the code
IR.QOM.REC.1401006. A totalof 48 hedlhty adult male Wistar 5 a body weight range of 250 +

30 g were examined. The rats were randomly assignedgi . Intact (healthy), control, cadmium chloride,

administered daily via gavage at a dose of 3 mg/kg i stiled water). The aerobic training protocol
consisted of treadmill running at a speed of 27 m/ i added to tirggrdoration each day. At the
end of the protocol, the animals were anesthetize i thyl ether, and kidney tissues were extracted through an

Training Protocol:
The rats underwent five weeks of aerobijé ession included awpaath® m/min, followed by the main
training bout, and ended with a fiminute coofe . ining was performed five sessions per week, beginning with

minutesat a constant spee
Findings:

In kidney
significant diff
in a significantm
was observed in th

ntalgroups.-Rostanalysis further indicated that aerobic exercise resulted
of miR1 and miR223, while a significant decrease in mIR3 expression

Results

Statistical analysis showediSignificant differencesin the expression levels df4difP= 0.001, F=1.78), miR43 (P=
0.013,F=3.06), and miR23 (P=0.001, F=1.67) amongthe experimental groups:HasBonferronitests indicated that
miR-141 expressiomiffered significantly between the cadmium group and the control (P=0.001), exercise.(R¥,
cadmium + exercise (P= 0.001), date palm pollen 200 mg/kg (P= 0.001), and date palm pollen 400 m@K¥P®B=
groups. A significant difference was also olyser between the control and exercise groups (P= 0.04) forl#iR
expression.

For miR-143, significant differences were found between the cadmium group and the control (P = 0.01), exercise (P =
0.01), date palm pollen 200 mg/kg (P8.017), and date palm pollen 400 mg/kg (P= 0.014) groups, as well asbetween
the control and exercise groups (P= 0.04).

Regarding miR223, Bonferroniposhoc tests showed significant differences between the cadmium group and the control
(P= 0.001), exercise (P=0.001), date palm pollen 200 mg/kg (P= 0.001), and date palm pollen 400 mg/kg (P = 0.001)
groups, and a difference was also observed between the controland exercise groups (P= 0.045). No significant differences
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were observed between the date palm pollen 200 mg/kg and 400 mg/kg groups-fotIn(iR= 0.87), miRL43 (P= 1),
and miR223 (P=0.99).

Conclusion

The present study indicates that the presence of heavy metals, such as cadmium, in the human life cycle may increase the
risk of acute kidney injury. Supplementation with date palm pollen combined with exercise leads to an increase in the
expression of césin mMiRNAs. Although cadmium administration reduced the expression ofl#IR miR143, and

miR-223 in rat kidney tissue, aerobic exercise prevented this decline and even enhanced gene expression in the measured
variables compared to the other experimégtaups. Furthermore, supplementation with date palm pollen at a dose of

400 mg/kg mitigated cadmiufinduced reductions, helped maintain a balance relative to the controlgroup, and promoted
homeostasis in the body.

Article message

ulate kidney related microRNAs,
ogical strategy to preserve renal

Aerobic exercise combined with date palm pollen supplementation can effectively m
mitigating cadmium induced renal damage, and represents a promising non ph
function and cellular honestasis.

Ethical considerations:

the Ethics Committee of
owed the Helsinki 1984

All procedures were conducted in accordance with research ethics pri
Qom University (IR.QOM.REC.1399.023). Animal care and experim
guidelines for the care and use abbratory animals.

iples and ap

Copyright ©The authors Publisher: Azarbaijan Shahid Miz@asityJn



https://dx.doi.org/10.22049/jahssp.2023.28273.1543

JA H S S P http://jahssp.azaruniv.ac.ir/

http://dx.doi.orgl0.22049/JAHSSP.2023.28273.1543

Ce%ny EAABAEACA %t CoAWwO pEg ¢ %z Y%wi | w
K a Yw v
KK | w’ KKK KJ

>
l
b4
(@2
=
D
[t

&) Open Access CEay

607 U0 &a%ACad%ev: B\@RA-P23ymiR -143 miR-141 G wCz v ¥
Yowa EE Y | % ¢O/vBEE YUAEL W O |

T WES ! 6 yadaByA I ACBEESES WEGHE ¢
.| #/8 3 5 C%E Ya~ Y C/%WB 05

at wh A Ao § i Aveypraré &
i j alyi 1 Co¥y | 1A
%z +%i Co6Cu Af

¢cewhA 1t vEAQR/ENAN
) © Cwiv jghBpzauwde i

UwE ¢ Av A& %ee.héen )
a VB Y) | 06 IGyaSEY AW 0-EA) au £ ﬁ‘c’f@e@éé%éejlzgwl%'&%w
seoAum GV ovw- | Cutl E AC3 wy ChU
mailto:ah_delshad@yahoo.com (1410 A FAOC26 | (R AAfREE O6écpu awoeE
a°c IGEy ey @A °CR v gk i A A I - e ) .
% | 56 O S 3 i & &1 :#aéﬁs%m(\zzsu‘?:_:ﬂ#,‘ﬁinﬂ(ms_l P#+ ?nr
' CppbPu ECVAav Az #Hf

a ‘mR(143%4M € 6 ICp il whil Fosu i1y G
iR-141 $hiRi 223 E EmRALBBVA OwCz BXVWAEGR
i vugv C¢AEYyVAE o6,y at i CAQI A
1. wA gavwd ACOi ¢ta&wz % v%
)

ACoOi hird223miR A48 BIRi141] | ¢ ¢ v B & ° @&\

V@l v IGPJeEPIEBAvw o Av

(AtAoaeyd | miR-223 MR-143nmiR-141 0@y GZEl * wES® Cywuo A v BdlAvk ¥vé 3ally yA
YoMyo Awia  CAVIAGEO £ayt 6virE Wi U

Gw-8wz¥%»j53Ewyw P CAKC @mo

-120€2 CyyHoidv Ew-

o0 A @ ARy V. | o é 101 w Y & -dv/k S ‘SpEAEEwWW(a A v
QW% gé IO wAEY @VI-ivA B SPEBBVATIEWDIE Yow i
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2023.28273.1543

1 vGAweBAt UAy
DOI: 10.22049/JAHSSP.2023.28273.1543

DOR: 20.1001.
CéewAwp E irnAll 4)DaEAVOE &80 ACO i Yt
Be#Av a°E
¥ ¥i0 woi widazA wiA(200A & & v A4l z Auc°eéu

HiR200 @t AGER TP WS O ARV IA Ky A 1 Avy i Cu jvwuCCates Az ¢
y cwa ‘WLGAJLEW%"WRMV‘V%“V&]AUWJQCU I i whEwl %WHEAE w&C é&u
+ VO ymRNA %V O QBT %\wl/éu%ﬁaAow@ovpyY KY v otve tvAu Ua:?
¢tawz Az cwﬂwwomwaﬂploq@aw@@Cu Cpuev w@a ACA
(Cu @CWhE-v jwpexnuug y AE¢ ﬂicﬁtew%yh#” 'AUC0||v @%a.ﬁycp'gwu‘
omRNASC - ¥z Az ¢ { Ay v e uc%uuqucu/zwcn% ﬂAayy_,plyC§\ﬁ,qu
-#+$ By v W T B B )1EUC S A0 A ﬂﬁ'&(lv% 3Y86as B0 20 ACEARY Cy WA «
6Eo - v Az #RpLUD Oz AESCEAVEA Jhyd ~9/.98 PARIIED UArA{Yw Gl o
¢CUEA %t Cepl %UCEWE ¢Av| 4 1A 2R G @E@@A@zﬁz@@c&@b\ggy
¢ - wpCH Aiiv A%bpYi § ° Ewz Aok aw?é@ﬂ/@f‘“@@loiuaﬁkﬁ’
A « ABiR-2604miB-181W & Y ¥afi zﬁECoAz a @ENVCFE o Ew A
¢wiuCz OGwu¥l § @3B gb O aAvu e aliEA rm i T @ dbk
)$¢°|osz NEY oo VEALz « BED U wy | v %8\
uCoy@uchEleNyswgz\E L v%8v Az %-pu 0°z Wl +ACU
X Y ¢ AUY YakPCRB. v BIT CEBY ECR wh 6BBAVITWSEW ¥ wa
- 8- 0 VAN ROvEL &% 2QIC) WHAGH B yCAj y ACEv QA M wewEkdo A
cwWEBDp l'AJAAX(')' A wil mireC30 : -yA_'\p’DDX(EW{b(DURNAO ic, Y GnlNAS BT
6" u Cpuev 6ABA aAC Vi~ f Wi o0 Wi ¢ G Ay, AR AZy
@@MICWPXZEI C' ¥ ARG £Ay\N|ZUCQIbU° Ut y °y%vBAERYC B
Cz % 49 TUPES 247 R p 1 ER © e EROE DiE A A Fh C
CY BRIdwA Co uexka i wdEVAC mgzivA 1A, 3 E
BEOALYHYWO CWE Er y CAwpE yCAj ¢ wa
TVnl Yt iy CltmnSs OV AMP Biog v EA - 4
wi o jwbewu 6AH K Ma il ik AW U L v
aw Ey W BB 2 EE Y ppi £y al Aw COEMGED BdAw é
%Y CUEA § ¢ Az wﬂyg@mm,z &A% & P& Akl R
Goz Cwa ABOARY ;G0 Wik 2 ae BET" Z6 (WPl iiEy, ¥
¢cCdwhPa §y ¢¢vAa | wphbE¥uE V\;l:zAvo Apodg¥ali, \Vov \fub CREEY * Bl
2O0A 'y wa ACoi % 1CuwbggAgdey v %\ggg\fvod YzwtszGIUb(y%C
wa ACOoi éAApCAz 1%'OUY(AK|)t¥A®%%1MﬁquﬁmH]%NZWZ y a
cwa ouiu C- %z%e B (CYORAN VDL Uty AoV 10 vub i MG & WEzw
11 Cewvew Ajv orhwigh i @ACALADEhicy wpCa BAoAy RET Av AdY

1 microvascular
2 cadmium

3 Fariyike

4 Barbagallo

Copyright ©The authors Publisher: Azarbaijan Shahid MaeasityJn



https://dx.doi.org/10.22049/jahssp.2023.28273.1543
https://dorl.net/dor/20.1001.1.26766507.1400.8.1.1.5

JA H S S P http://jahssp.azaruniv.ac.ir/

http://dx.doi.orgl0.22049/JAHSSP.2023.28273.1543

1* K(KIEKSK K KO, 29 ¢ AAB Ae ACIan wawiCe R vy p

Vo oxj AwY HRGHENEWE®@S ~ AAY « Giwh avH)iceyA vii Clp QylABUD i [0V ¢ BtvA Q@ N

ay°oz y tvej i @AL AAC ¢ ABWHAEAGCTAU élVvIAAE GMBILARLEISO A | ¢y
T ¢ ¢V% Y1 %a°ep€EEV° QA %oAIGERD €HYEANENERE dhed PPONDVUA al CAIU
+ WAE Qv e Y RA A ¢ A/HoDER PrESLW 4 #8 Ewz %§AU

i Wy vAC3 ¢ %VCPAAID Yy WIAIRHWG M APAC/ERROWOAIVA (¢ OB EAA @ d thwd Wa U
»t Aveaed yr OC  uCawed Bneaw U ACEEBVERE, vVCA WiAw By P UE AYwHy
o Ol VBA YR GETIA~ § 2y ©° E ¢ Yy oCHOAYS Aa WOWEACHGERRNAZAQYWME £ (st A G33 &
Coy atr 3wy ¢i UE CEEIA CGoRpBHLWA U @ ¥av 4 A V.08 wadh 3 visll ¥
¢ vawi ¢ whBwH W30z Aké @évi/ET & Ewiwiv @& W 3 AR
%86 + RQ AR € E G BWEHHE waC O
U6 v IRCABYLAHP Bt Y0 & GEBAWE %Y wieli &4/ uuer ot Pa
BR + AQUAYWBYWAHE ) wAEY BRE LES v f GICRY 'imﬁge\@ﬁ'/CEpéé
UC3%iuE § I°y13/4|aytﬁ4wc%€vA@)9Aw ' i
°© ¢ %% +GHEKAVZ GUYy - aLFihi @
wz 0,y a?! v vy ke ¢ 3:A4aA4
wz O,y a!¥%h ay %ui- #¢§ Y
e & BAZE | #8N ZBE AC BY wit VB AV 1 vezRNO{DAVERY 3Gam A 6 ¢
y Y cché+tt,(y%uﬁ7wMJ%6£"” NV wCa Cywi i centaé%swel a
Ao 2a 0%a 0Ap A AX « Wit AGHLERRAG WBBLEWIF Ewz 00
)6 ACGN WA W v w A Ao C i) AAE 06 A1 1AAA pETAVE B C £o¢ABH R0 R T ¢
%a évev Az € 3%60AR WA RApic W, WAEWAD @A p € |
i WAl Az v¥% #ubeéu ad oym e oWy %OAAN Loviil °6EUAONI
6A0 %ucla#&%ac’yal%m.w Imknpy WIWCz Yz Y%Aoi wad yr Gev
C/o€uy1+éwa¢y1 y Gtep a ¢ BEB WiE LAV ARZD  Ryyw ARE Oy
WEA bt AL YEZYV Ay AéveYwAyv

+ %00 COoAT A

1% 6UY @
; : %C §nBRNAY £ Vv Y2 |
/ BRA0 GAG & VB 3 AYPUICELY Y216 WO

Uew av%nAGCDDV CRwWzCal &Lal Wi § wk
o4 VVE  6aA 6v Wié 84k e ndRiAB niipddw 20 wielz . yO vEAC U 3

°puo &G P@YE NN Rl IcEO { € ¢v) CAv a°E Awn.v! ¥~ %y Cév¥
¢ bv CTAY ¥ 5 g wWwAve « OGwileg WE
) °Yy°E EayA~ CVy %

CY %A wz$ O B B EFOMULWEMRSC A (edtiv U C 26 YEvBpTk4 B 6 U AA o AV
i WES« TveDbEf )o(y WA ACwz ¢€E& wPWO Byvo!l wET WAAAEQE?
i 2ps E wz Qv?® % %vAy ¢ VW) aHRRDy Y Reo IREQTERCAADIBOS/MEdAwW (VE
WE UC%OE Az ,Aa@ay | & uc sp@sBly A C @bl valye OBe! vienBal AEGCYA Ut
¥ # +AA Ao #a cEwCW-~ any ANAGyAR VARD afialCA Alnlalidh B E A
UEHOUE @-3 § %BWEA AGGR™ £UywWIB a3 i CRPEwC o~ ° GO 8e k!
+woyv- Bz wBeé CE¥RABISWzHA GICERG ZwRWE POV Y81z A OBy Wk 1- A ¥Bk?
#%°E CEwWOEECWAL U vpi Adetee &z C¢

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2023.28273.1543

JA H S S P http://jahssp.azaruniv.ac.ir/

http://dx.doi.orgl0.22049/JAHSSP.2023.28273.1543
2% YAO@P ¢ 1¢ ByRZAIYMIR-143 mhiR-141 awCz | v %C

+ %y OAAE %0 Alanca~¢ ¥363A CA UAvi vy LY Ba Ao - wA
Bév %t )°E AomrBASTRANRCA ¢i %Ee QRN AEE AwaAzaveiv #~wa %CCa
Yo et atwas AW Qo- eCeéommopi 0wl pIE ©Ov ¥, oAy
Yy ¢Av acuj o6CT sef Mzy °0«y ©AC Bht¢ Vva e~ OF v  30yewEa~¢ ve ARC
Table 1: The list of designed primers is detailed inthe table ) © fpw % @ADIC " Aé Cévia L W ~0 L PBai AT £V

Genes Primer sequence 1 A B 6jCREBC Ry Fol @ 6 950 G-Py Bz C %8
Mir -141 N_N}\GTCCATC'I‘I’CCAGTGCAGT-BNI;;:5 Whcé wial wz & V% %z AecCé
CGAGGAAGAAGACGGAAGAAT -3Rpv: & < < R R o RO R R0 4 X 5 o
vir143  NEGCTCCGTGTATTTGACAAG-3Npr: 5 Az wa Ay AUy, Ojahw AA‘ZS’\ podEf
NEGAGGAAGAAGACGGAAGAAT -3Rv: & CHND OV %) o Aowg-ak: BAwia . et AeCé

Mir-223  NETCCGTGTATTTGACAAGC-3Npr: 5 EAG:- VY dhzal™Rpaderd 80QI bj oW AAA 0 AL
NCGAGGAAGAAGACGGAAGAAT -3Rpv: & Cy% )°E R | v %1 Ay wy ¥no

For: 5 CTTCCGAGTCAGAGGTTTC-3 < A x e am A Ay oA

u6 YBONA VA aCOy % Cu 1 C

N|GTATGTAGATGTGGGTGGC-3NjRev C 7
Gwau%y voomzv )O°E atwenAve éA/%’v ARAARTIO G A*Vy%/“_‘_"’%?’,éu_sw‘ v\
atweaAv wz yCEHE Az Wé\y ) \ ylftw?/gﬁj
Cwij 0AU¢j]  gviC)~wEV € 7 %37t BEY]
CaAL LA | v %HGAAVB) AT wdy we ¥¥s j mJé%AAaw%d/z &az 10 |
CoBappcyvers waeb @Ay Q1PN @iihesi® O, ¢ Y é‘lwaeﬂl\v w:
¢ WACA %Yz pAGHEHB@EER win Y 4 Y A yw?\A/;ma ¥ oy AR Ay((;v\[/:
2 37 A s A 2 .
) ¢ & ¥2hi ASREYY Wev AA v a]’%aw@ké@m%

w
>
S
E
5‘

pE++ $miR141 0 A OGwCz
p=++ $miR (223 =+ [p=++ ,$miR-143

N 4 L )
AwAv %z 1yl 1A gs iVL /gvuag@@&@am ~ ngjaq:f‘%;
: %?ZC%D% -, %pgj&% ¢ why
| p#+ 6 w v Eawl ‘wc ECv
(CDDU Y1 iWYE@V Cév?® ¥~ )0"1
PO 1 oWz MGz W RCRY Yt Y

Libey; e‘\;;e W%{WZIEEW(JJVE v

Ao : C ~Realftime PCRO G OB A& ¢ v
* AAguAwW eaéwgch ée %g €& %1 GCbhby it VAR wz
oS 26+ ¥ NGt oMo pi o we .t wrvas
- ~ fa 1 vlﬂ(‘C.BsGm{/E&cvg ;&M/OlPCﬁZ/z £
iCz jywet G+ H/ED +tay ¢a %&/z,v L u - a/ %
. , ) %Ay;AoBW £V GAWE tbw *Aky 24
¢ Ev!mRiAB «yA plw®z @} Y%y wz 0.3 Y X/i E Al/A
ay %n uCz °© a1l m|F€2I333/4CI]O/\B.Eﬁyu Ei /Faey fz A qete\?t o 1% szo i:ch
B4y paM BA Clg#ss, | @%mp i wiRLAd 1"°DN ! Zo“"m” CE/EA
A o L ¢ JAMPE A W, B XwesE § wABAT © GAY% G weé w
acv E ap-&14,0%W! pa@&Befia yi ipbﬂae m\# 1/2\/A%Cﬁ€éf B
Y8 GHE v MpAREAKDY @ @Y% wz 0 %ED | é\n‘“\“b“% %ﬁﬂﬁ"y 2
miR -223) p=,$#iR -143 p=+3HRmiR-141%C C & & U AzC & Yaly © o |3
| Wee | e v- a0y AdIbEMIAS Wy 3/)‘“1 ¢wa  InkNARZC OO MY © oz v |3

Y1 A{ Y %QlycgéAE NBAY 3BAE mMANImE: 183 a1 waen A

Copyright ©The authors Publisher: Azarbaijan Shahid MaeasityJn



https://dx.doi.org/10.22049/jahssp.2023.28273.1543

ChangeFold

JA H S S P http://jahssp.azaruniv.ac.ir/

http://dx.doi.orgl0.22049/JAHSSP.2023.28273.1543

3*

0/00070
0/00060
0/00050
0/00040

0/00030
0/00020
0/00010
0/00000

0/00040
0/00035
0/00030

0/00025
0/00020
0/00015
0/00010
0/00005
0/00000

&

Cee

Figure 3: Comp

¢t wet ¢

¢« | EVEDYD

K(KKEKK KKK, %2y ¢ AAG Ac ACIA0 wabwiCh A %) p!

. mr-0 A GwCz Eawi ! Ywz +AC0!w
[ 14 M Al %y Cevy hirogwaudd ACH
CevABICHE LY p Ewz Al 8bud %¥%y %é
T %0y 1 %AU CBo 8w ERBE G Adrw |
(ay %i Az ¢{ Aywnt ACEv Wil wawi
6.y atui C{Ci%f aywi y a:?
GUAVE a°¢ét Cygtd
m Cece A EEw@2%aAI08 wC U
,9 & o /? % Figure 1: Comparisfon f avera ression of mir 141
3 p’? J Y>> y>> geilns S
R 0/00160 _
0/00140 Mir -143
0/00120
Mir -223 0/00100
0/00080
I = 0/00060
& 0/00040
S 0/00020 ’_1_‘
O 0/00000
T I R
5 .jf 7 :3{}; A
5)‘9 o«

Figure 2: Comparison of average hi¢3 gene expression
in six research groups

Bz 00108 wCu AEEwéu 5

ene expression

%€ Ai wa Ayw- %wi Uéwpi ¢v CEwy COC’ u
29 PppeEPC{ O %t v% +ACurwi 6" u CuA jvAs4
Lug By viewl 04 §y wWEA-E %A | CaTAOY Va%%yGa 16y -&WIE za %0 E

'Y wz
Cyat v z
Aédwy

CeCe £ mafa¥aiA EEwWE2%AAH we i

(

A

o yigt A ceCAE SBIPAGI S Y4fi v A A @ Rig2230RA4y MR141 | v CCAE Az ¢ {

BA U BEBREVHAEWS vy CALH pYA Cuw evdivC AWk CEEW 2V U ¢, |
i wed 006/ Aewsm® BAACE Vil w AR BIRNASC A W ZCHLRE (IChEAC POk y

)

vwo CwACH ( ®Ewae ECR §RCEP WEAWEAEE Y  Fy cwa Y% %t +ACU
y at % CyAnvitr %w t vv% Cpaév ¢éwa O6A6A)EAE Lay

* . Kumari

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2023.28273.1543

JA H S S P http://jahssp.azaruniv.ac.ir/

http://dx.doi.orgl0.22049/JAHSSP.2023.28273.1543
4% YAO@P ¢ 1¢ ByRZAIYMIR-143 mhiR-141 awCz | v %C

1 AE Cu Co0AGA ¢uevi~ yCAjcé LENZASDGAE U ¢ VAL 6V ¥ ¢ WA w AHAG
v CAzmwrRED WoniddiziwElE v U Cp °uidd)a v wE zvEAR2 yE6 {8 8 A Gvibw i C x
i#€ UAY 0¢ ¢ pTORGED A WE WeaddPpai  aCy»eaDGURp By Hvapva ) CEWVBA C & iIC 6 w
EEvAAv Az %HRp ColChezadmiC za ok wil ¢ Az whey AcEveoy 1 A. A
cowiz A £ O RABBcaly-wi Eawio §y BOAE&RvLwiauCz )°opuo Fa § %z y W
miR-141 PTPRG %C /U Cl@iec BEV[EZA R)y 1 YhEA b | LWESE | % Az xVA- ©°yv
L BALD Yy WA CYAICH BAVGIEIRR YivEA £l 4T 6 0Y §y E%wuCz Owo ¥t 63
U v AMRNAA 76 YAS{VAEY%G 8§ WE %E Wo A% &obly @K £ BE %O E UEVv %zwpz ©y
0 v vvanohs CyEe Ay § 1o Yt °puéﬂél/£méNMCE’\fcu%§laA®ug(E@@@Aw
¢wac°peév i %E%WA@@ATAE)@@OU@Q&/E@&i% Eahédwz ym$e{ " ¥,
Céy Y oo /EChkCAWEAF 1° EC2:%H (oSC RS i | owésely Adv v %wa Cz
lw-Eév %! wa O0AT 6AU UEv °Hw /A . Xz ¢ W@p T UEE A G 4
¢hwiuCz %t CE¢ %y ¢Cowba aAQABpi ASCAORG ACARIERED BV e, ‘W

amwAEv y wa O0AGA awCu COGALBY Ay Wm@awAmm@
AiRNAs  °y 2 B$ ARVAWWHWIBP & * {Bui : Ao A1 i AAC 6 WAL A 2
¢ waCz C- %z Bt CAWR | ivet G oeyAGA BOAOG 1440

IWEAepWA Y] CépyEaE  C (Wil
o 66 AACA{CAVEMIY WOV A
d %cC 1yl Aw/AwRuwE®P z¢ °Yta Ex Abiv?
b ¢4 YAz YOAz %wu ¢¢vAa ¢cwa ué
Wy WP v Eéy & A v &Aoo & Y% YoM WCAE £ JA7 v Qi addiic
¢ wa OomRoide Ansit - / AEWEYy v 0°z %t ¢Cwpeé %uE
CD31hiEMCNhICD30 W C & AvYA D VAW g & AL A € B EcAA ulgARCBIAECCARICal 6 " Iu C

OwCmrR-mC G iviwz v %AO A
CWABAUAE Eawi €0 ¢y
AEAUévVY %! ©°Ewz %§A
Cey%cYAG:AoéchNmA'

A= ACHEESEFE 6 A © I&:«{)V\#ﬁﬁu < | y 60éA - kg UNLAY v OGwCz GCp °
i dwl £VvE m ' gy -OIWAE )@ty CEWE woGECAT Av
WAY j 3 WC B PypA/EME uvwoIA ivilBae @ IPpleHd 0B y A § %
(o : A § i Cy AACARGAE v %BEICEC e K&y haxhAdu, &CH
oz At vowCzCaaweEy wwelp Eawi
°©éwa i y s i coma AR R4 ERwe v AECY A&V
°phbo&dwe? i UGRfa ) °c@%p CinviAEys & v c&EW O ETWES
°pudwA WiR-14¥81 ¢ (WAl OGV\AQ&#@OQH OGO VA yv cYyweap 6 L ° &

Co~ -1+$ h & W@ A6H BAH PICPREI LU E (v °paE¢%v CEWYEOV 0]
¢ Yaw i Cz mrA@14sE 17 v ¢ uOAEWz )EMR A B AR ve C3 v« v 0
GwEy Ow{ £%v Uév )°po&Ei ¥O{ §%WCLAHE A FDRWHWT Y8 wWa Ad
i wi | E0 nigNAs % G/C &afy i wiyewA EvE ¢ AY Al ¢a cafishisi wEh&LaEv EC
cawz %! ACy WAV %C 1 £ GvWGCA~-GLERPRNYC W Ay Auy

)-8 Yy o Cu  MCBIWE omRied ww C- 9k AwWCEof u?

* . Zhang T Clyne
5. . Wang 2 Correa
5 Sargazi ® Li

Copyright ©The authors Publisher: Azarbaijan Shahid MaeasityJn



https://dx.doi.org/10.22049/jahssp.2023.28273.1543

JA H S S P http://jahssp.azaruniv.ac.ir/

http://dx.doi.orgl0.22049/JAHSSP.2023.28273.1543

, K(KIEKSK K KO, 29 ¢ AAB Ae ACIan wawiCe R vy p

ekp Ov¥%wiaCz ¥R -228 COAWAOZA £anCG-8 PECGVERE vw 20 wiNwsd C JEY & W ¢ 5 v
y i Cuil EFév ¢wa Amni A | C é&gprezyrhe potbn@ AfWIRNGsdeChgRss¢ssment@nd y 3. C

GEv O1v! 1%yv%é A°AE U6 “e?)me”‘%”e”a'da?°?§ers AV%Ga CY%wondls |
1 C, Ef Ac‘:b‘:jz:v %0 VowERIAE 51 ( '3 |

A¥%o Av oy vBTEwz okt YRBW I 2 > }

Auawy %z § @CUDE Az § & = b e 10 yCAj
%RNA | wd UCUEY %~ 67 U m owesk 1) 10 4
S 00 vBWIWAECE v niRNAB E Y. A0 ’ !

CAmiR28* O wCz %z %§AU %A e N i °pmawe
Ao Evvii %CSWE ©°pod%i % v ¢ £ A

WAY | %' UCB6AAYyv Az ¢C
# $1CAE

i Wz wAr dv AlE ¥ G twihimape o %

CoY E®y A~ E&fvandgep A &€z + 954

UE%WUE y CoOT &%y o9 Em%{taﬁ/z\w

¢ WA ©° {Ciid-223 OGwCz & AU

Gid - vou UEvjc¢c9ECACY

LG WEH Wz Bavac vz Ch
|Rr\PA41']y'n\ﬁET§£ °@l}ael]u@ti 7 ¥

§ Yy 1 %Ca 0’3/4Cﬁ ov ¥

O wu %2! SaGi\C! 2. iz P4é’Y aaﬁ W & Ena el 15V E 3 o
OAM /2 Tk n © YA a0 E ¢ Uas e ME
A W\EyC%GEA@«E@IV%‘ZNaW%%A 6_
A~ | %Al Az wu ¥%- gjo%m E A
Al Prijure l@ée@:enc‘é :Zlignmén!' of rﬁat&&nﬁl\ms, MRA AT U
Y143 and PiRl4Z,Wsho@iny  thes \highle codservgd sen A v

eq rLces of both mRNAg across spgcies fro mouset N .
il/e éyq %andY)ther é(ntlfle Hecied EU V)

|'|'|)\ c

~ AR Sl T Cuoi A

S ESAR Iy & O ¢ Mowse  S-UGAGAUGAAGCACUGUAGCUCS'  5-GUCCAGUUUUCCCAGGAAUCCCU-3
@ED_CA P o 6_: ‘ SUGAGAUGAGCACUGUAGCUC3'  5-GUCCAGUUUUCCCAGGAAUCCCU-3
Z 3aC CAR A6 WA QHuman  5-UGAGAUGMGCACUGUAGCUCS §'-GUCCAGUUUUCCCAGGAAUCCCU-3'
N : Rhesus  S-UGAGAUGAAGCACUGUAGCUC3'  5™-GUCCAGUUUUCCCAGGAAUCCCUS3. A
1 151
_ U /ZW_ C 'CFZ A Cornpuan  5-UGHGAUGMECACUGUAGAUCY  5-GUCCABUUUCCCAGGAAUCCC3* 2 72 £
¢oCt y %o APYPWEV Awa Y iORBYp &Sy 0k 5'-UGAGAUGAAGCACUGUAGCUC3'  5GUCCAGUUUUCCCAGGAAUCCCU-3
A M s A s AL R Horse  S-UGAGAUGMGCACUGUAGCUGS  5GUCCAGUUUUCCCAGGAAUCCCU-3
3, 3/ 1 1 3,
%z v Yzw CYa T WAYY] COAOA € Whyy cupououccammcuy sy -V %8 AV
OwAEy v aé pilwwieh TABAECEAN (1 @ P inchiden  SUGAGAUGMGIACUGUAGIUCY  5-GUCCAGUUUUCCCAGGAAUCCCU
< 0, 1
6ui a0 uév Ai #BaEH O(uA/EWJEyQ@QSﬁ'A D Cz 5 LA E AABABWMERT & w-

¥ 8 B U %C 0 EC-A ARG yewiap iRy Sulgeerl aoo, o CACAY Y %
LS 4uv%ov@ EAG W BAwAL CAEEAY VY

+oy °y 1l %I wiwdzt vw M| £°%wa -

3. Aliakbari 1 Metzinger
2 Zhang

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2023.28273.1543

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.orgl0.22049/JAHSSP.2023.28273.1543

E & w LA @eBEir-143mir-141 CVanAEIZi WAaY2

v C{Awpu ¢¢swmAAGA
)y oy ACuU
Cyviwneeg §
Uev ¢Ev¥«vy ¥ C¥B AMa¢ Al
yBe¥hvt v Cyvi khoé

Ao GG RAGDRYERY AE 6 A fay %C ~
0 z WEIRSIOE REC.1399.023 LW @ W W Ey w?
ye { & i b Gner2 0 dde) wy VAL »
° ECP4&T p Camo & EveywdaA] 3
Y acelewd UYRE Y AADEE AU E D wi
)y ¢Av
L b wih il BiBEedw AL A ZBREFW . W P £

early diabetic kidney disease. Front Endocrinol
(Lausanne). 2025 Apr 22;16:1432652. d
10.3389/fendo.2025. 1432652 . PMID:
40331139; PMCID: PMC1262537

6.Li, S., Hu, W., Qian, Letal.Insightsd
coding RNAS: biogenesis, functig
potential regulatory roles in acute Kidne

and chronic kidney diseaddol
Biochem48Q 1287 1304 (2025
https://doi.org/10.1007

7

of Molecular
Scienceg4, 14: 11861.

https://doi.org/10.339 s24141186

8. Fariyike B, Singleton Q, Hunter M, Hill WD,
Isales CM, Hamrick MW, Fulzele S. Role of
MicroRNA-141 in the Aging Musculoskeletal
System: A Current Overview. Mech Ageing Dev.
2019 Mar178:9-15. doi: 10.1016/j.mac018.
12.001. Epub 2018 Dec 7. PMID: 30528652;
PMCID: PMC6998035

9. Barbagallo, Davide, Donatella Ponti, Barbara
Bassani, Antonino Bruno, LauraPulze, Shreya A.

Copyright ©The authors

3 YAOQ@P ¢ ¢ SyREZRIYMIR -143 miR- 141

Ao Eveoy

Vi told

dwcCz

¢ %CR-Cuoy

OCv ¥E RAT c REBEWAY AcAwwz ABUWR I
geY, AEHVALAWE Evfiz yCAj

W /EEYy whi LAy LAGC A

4%l u
cv C-

aPAaAweEleE wEb &y 0° 2
%z OwWCzE EES AAWNY & wa
) 16 eRRRAS & v
wCz Eawi | Ywz
BniR-p2ey WISC\p ¥ A1%BE

et vAav Az %-p
ay E Av-B{EGEY &€
~ACW t wd § vwaOa

Chatzikyrkou C. Association of
tabolic syndrome and chronic kidney disease.
2024 Jan25(1):e13649. doi
1/0br.13649. Epub 2023 Oct 2. PMID:

2. Vivante A. Genetics of Chronic Kidney
Disease. NEnglJMed. 2024 Aug 15;391(7):627
639. doi: 10.1056/NEJMra2308577. PMID:

30141855. _ )
Jel eni ewi ¢z, and

3. Ayhan H, Adiguzel C, Bayram KK, Akin AT,
Apaydin FG, Kalender Y. Effect of propolis
supplementation on cadmium toxicity associated
with renal and hepatic dysfunction in rats. J Trace
Elem Med Biol. 2025 Feb;87:127587. doi:
10.1016/).jtemb.2024127587. Epub 2024 Dec
29. PMID: 39764897

4.Yang, Y.; Hassan, M.F.; Ali, W.; Zou, H.; Liu,
Z.; Ma, Y. Effects of Cadmium Pollution on

Human Health: A Narrative Review
. Atmospher@025 16, 225.https://doi.org/ 10.
3390/atmo0s16020225

5. Jiang L, Li L, Zzhang K, Zheng L, Zhang X,
Hou Y, Cao M, WangY. A systematicreviewand
metaanalysis of microRNAs in the diagnosis of

Publisher: Azarbaijan Shahid MaeasityJn

i v %C

| ¢ ACO
0ARME) CAEV D
C Qv WEHE (A C Ri%PhE w2t | KZzE °CWEE vy
Yy ¢ HBWE A ¢ &8 B 5 AnRE FRG WBhARL AvtiZYLw


https://dx.doi.org/10.22049/jahssp.2023.28273.1543
https://doi.org/10.1007/s11010-024-05083-0
https://doi.org/10.3390/ijms24141186




