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The frequency of genes in integron class 1, 2 and 3 in uropathogenic Escherichia coli
strains isolated from diabetic patients in Shahrekord city
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Abstract

The most common uropathogenic strains of Escherichia coli strains are pathogenic in humans. The
most important feature of uropathogenic Escherichia coli strains, the ability of colonization on the surface
of host is the euro epithelium cells.

The present study took place on 300 urine samples of patients with diabetes mellitus type 2 suspected
urinary tract infections, referred to clinical laboratories of Shahrekord city, Iran in 1394. 5 to 10 cc of urine
samples from diabetic patients were collected and by calibrated loop, 0.01 ml of urine cultured in Mac
kanky agar media. After performing PCR test were examined to 16srRNA Escherichia coli gene, all
samples tested for the presence of class 1, 2 and 3 integron genes at the present of specific primers.

Of 300 diabetic patients UTI diagnosed in 100 samples. In 51 patients (51%) E.coli was diagnosed.
Results indicate that class 1 integron was seen in 30 isolations (58.82%), class 2 in 20 (39.2%) and the third
class in 5 ones (9.8%). Most resistance reported to ampicillin (66.66%) and the lowest resistance reported
to Nitrofurantoin (1.96%).

Based on statistical analysis had a significant relationship was observed between resistance to
gentamicin, imipenem and Nitrofurantoin with class 1 integron (p-value< 0/05).

Keywords: Diabetic pateients, Escherichia coli, Integron, Urinary Tract nfection.

'Y


mailto:Nazilaarbab@yahoo.co.uk
mailto:Nazilaarbab@yahoo.co.uk

VET leai Voo )lad Voo 0 (INACMS)  J5sUse 5 Jshos psle 10 cngs slzilea,

w;d)’ (}",ﬁ‘ojj‘,’f&b/

JNACMS
VF- ¥ Gl ¥ oo,less ¥ ooyg0
Journal homepage: https://sanad.iau.ir/journal/nacms

b yasS g s5Bg p (5ilgn by yoi )i

ool lad 150 M oy cuals 15 Y Slul 3T e s 150 el SGl3
U‘)”‘ 3 Q‘)’Q‘ ‘GA)L"J‘ J‘)—‘ olKisls ‘JLQ.AAJ Q‘)’éﬁ J:>‘5 ‘LSM"))B 6)9,'5)).»3 05; -\
Ol e Ol e ool ST ol8ils 35y (a8 92ls ¢ 55555 S3slse5ed 09,5 Y

alio wleMb! ouuS>

i a2 S a5 055s Jsbos gy ool 51 Sy (g5 g2e
VECY YN el Sl S0 Soled 30 9 Jsko o Shos nal g (30 Sas 5o
VEXTAYY b pdy as 09 MT le.:b LS)J*f}‘-‘“" @l&u.)‘ 6)L59;‘ LS)LSB"‘“" .Qo)fso

ot W b sl los Shoe 35t o ol 5L sla (6,08 g0 Bl alawls 4y

L5 s lan ol pa s5Bgine sigidS olals 5| PINKI-Parkin S Jlfw e 00,5 oo (Joko S350

S3bgie ,d NS all so (5850wl (Sl s (2 yiages
9 3099 Selplie slaglan 51 Gl ol s
Sladllas 5l ool Caws 4 apled ail oo garedls 5 oyl

m_azarbayjani@iauctb.ac.ir g |) (2l a8 gie (53l (SIS sl s (5L Jlud

G2alS o s 4 g Jsho mhaw o todls Lad> Cogo g o0l
A a3 Jilse penille wizie 205 (o0 lag)len 592
ol oSt L malS aes oo lid sasie axdllas g Lo Ll
6513 Sl yo3 b ol yad el 5 sl oS ple 3 5 59500
e 0)49 aQ s_i.:)[ﬁﬁ.....a sj....JL.iw dl.hj.w G)L.»de L: w.la...n
55658 slacdl o 1) s5lgie PINKI-Parkin Sl w
Sdglio OS] 5 (S0 o (Sl csnindls Wyll o g
..\JLo_vsA ‘5)5919 dd=io ‘_Q‘Lh‘_g)la.u d.u.uy )‘ 9 o&g.o.; rb-*-'a-'-‘
Ol @bl 0anS aST s3B5e 2 (s3lem Dl ped peplais A

V¥



VEY Gl Yool ¥ 050

4 ol lacewl carge 5 ool Gl Jole mha
o Sl lojlail 4y (6,08 g ool (B)398 o0 Jobo
S ons aslis Glis Sy b,y ciad oSlas
Lol 4 oS cul sl iiog,8 9 Selalie slagslor
2 s e 4y 08l oo LU 10 SG3elsily slocd iy
15 sy dgmgp |y ol ot st o Shoe wilsy a5 sle
g8y Jlexxl g ol Jslo 3 Slos S9ny crgo Codly
ELIE) | ESN VS| S CRR VX W Y L gy S T NP3 PR g bowe:
o 5 00 bas jaiS gie (0 S5 Sgute 9o Wl oo
oy 4 SN slatulld was drwg Jol mhe o)
oad atie ast & (Fadbie sjlse ol
Col Gludl S5 pdl gl s phaie S sloaodled
SN g Sl L gz BB Ol S
L 5 cwdlu o jls lecdl il g alac b ag jo Y
el Las ol SISl alae slas uSgis Slles
ik 31 531 el Jstas o)l S ot sl S0
SISl (Das gladobe )3 glaaST Ggdl j5nd
sl Solasl laie ay LAQT 0l Tl i 3l o aiius
3 S B rigres a0 gie (555l 0aS adg
ALl glp Gl anlB SO ndS lwgen oulas
oo, Sy orl  opdle auS e Lyl o dlac
S atien Jiew odiS ol gudlS glacSell

o WS oadg |, ROS) b oSt sloaisS

Yo

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

doddo
ol job asaS 00 Lgy lews Sl 6 0059
4 wilsds (b ol 55 slals poyln lp
Jobo oy 1) ol ounislsn 51 loms o5 laisS
4 atly Sl sl 5 Shee Caadly o .())aeb o
GS i Cedlas il oo ba s ,0iS g LS 5 Coadlos
ey b o Joke o Sles Gl mpe dlanly S
e g Ol dmng g Lai> 4 a0 g Sl ol
Bkl slp b uSsie leioe SoS s lon dnss
4y Gl b aSsne (55l Glols o Sl
1,35 o Jled 4y el (o a5 it (5 pduBlasil 51 YL
O (V)AS oo yudd (il b dad e S0nie (5l ys
&S ISl alae wle gl 4o ofng 4 Slbnl gl
Glp losy Caeal 5l aiilb o oYU peadslie sl
Ay el golie aiile ok So5e0sm sloanl bl (g5l
bis (Jdo een 4 (Ml lo)55 5 Jobo s5lasl 5
oo Slos (S pulais 4 (Sl 4y (5,088 g0 0 Sos
Fige) WS U5 1) gl Gl a5
Slas )aS gie o5 (3lgtee 4 dtunly aSly (b0 gs
(F)asb oo S oo B> |, (5,900 e b odss ol
9 b G WS e g 4 e S s3lge
S5 el i slp 4l pals cod b b oo
Vb zshe 0 Jg Cage (rizmen 5 00l GATP) wlans

1) alaST Lasd Wlgs so a5 00l aeST g JIS0, 5



VEY Gl Yool ¥ 050

Sy50 3Bgie p S S ol n p g5l Sl e
Lol &85 18 s 2
($353gn iy 55
&3l Olsre a o3lsie Sjle s Slaiakis )
Sl S 05 o iy a5 0sd coam] (Sla s S g Sl
S g3siae ol o (1Y) canlive yases 1o b oyl
Jstms a8 Cosl odoeat o lal> o iz anl
Lasgs 0ol 5l (slos i st 5l 56
Bl eyl plo b (Sitie glaace 5 cul 3651
B s (S3gdeiee (S Sedly yo o)l (Sl
Pl So3lgsl JgSly o JBls 50 S 285
dls 5 sads alol Slalllas (VA)asl oo py)sSlsins
U g5 )18 052 S3lgie £ A w00 LS 12
o] sl JUKws 5 G50 Y g5 (sdie dlge Cudgame
Sz slodsSs b badye ( Sbgts 5,500 ¥ g5 g
A8 o ol el seled (V)6 a8 e 5l B
4 (V)aS o0 $5b ek 03 )0 (sote G285 (55550
pls 5o omlol (Siodom el S3Bge (IS 5k
ok 655 sajls @ zuly 5o 5 e0g Sl L b sk
AlS gras gl il LSl I (B gl oo ke
YL Al il codled s g 8 (Sl alae
Tl (oogesd 5 Jlorb wile oo (S p &S b o anils

=l il

el laJae jo ) (636550 )0 2050 (abeordion

V7

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

aled o ok cdd b 1) AMPK wile (g5,
wiile o> o Shos 5 JLlo ez Gorai L bag )05 50e
S5 s es3Bsie (59,5 Jlad (6 0T ghe g Ca sl
@Vl az s GRS Jb sbeaiss adg JS
A Vs ge Glis 293 5l G ped (b 1) g pdySlas]
ally Jod BB 0,0, plate Soy slacdlad oplpls
5 @lodS e CobeS S8 dee el &5 w5 (e
Gl b Vsano a5 55LsS 5o 0 Shee alS Jlgs
&3lop onyed laiz e (Valeige W) s o &)
S50 sld g (Slalae (o iy obyaSete obs 2
S ams o 5Lt aalyd Lol d(V Y=Y )l 48,5 )15 )
3 bdl ple o objaSsine oS J3S p oS
odd attie 095 A 500 Bkl osd oo cuslin
anwgs alavly 4 1) 993 Bl edle Sl sslse Sl el
ol walel .V F AVl oo Jles! b jasSgiw o Slos
czge o gilgine J S dhuly 4 (gl (el amd e
3 ol LV 0)250 g0 (ol jaiS g oS S Sone
e o &SV gs ks (Bl il eje slags Lo
Silgie P o ads; Boye 8 slosslen (IS
oS obxl 5l Jds a4 0Pl oL ,aS s
arss whled mlat 1) Gilsie Wlgiee silse Dl el
ool b (5385 5 (S5lep (el Akl @ Ol Ky
Lol alaly 5 (ol 50 Glgie Coonl Lo @ ol

Pl g GiBsime S aslllas ol jo (g3ler Dl s



VEY Gl Yool ¥ 050

Ol 5HOTA)0 5 oo (5,038 g0 3551 g 565 5eT g
ool drngs Jl 55 (5B 9550 50 Sliiiod s 4 oo
ol 00 225 (godxie (55510 SILK s slo o g
SIS e (2 ForlatS Ul 5 o 5 bol 9925 (0l b
ood Jled (V)b oo PINK1-Parkin ;s g5l
5 5955 e Gygamil Db g0 PINK1-Parkin o
olis Sllllas cwyp (F0)00,5 o (s5Bge Wl 5le]
Jelge asile Sexttin pliond SLS 5 51 (g5l v 0
ooyl laoasSl Ag oS gne  caSTas aas
#NAD  slojlo s 1ol slacasS Lo cguilogns]
5 P53 leews,ls;lb ¢ deubiquitinating  slags ;!
‘ld.a,..aﬂ.ml sole (_S_-_MJo clice U ‘S)LM olgo ‘yizon
Gloguly bSisn Sl §TA g gl A s 5ilgm,
Sl e s Jbd - alansly 4y 1) (698 o350
ot (3 oLl (V) )aS e W PINK1-Parkin
SedliSw s 2l oS ge $5bge (2o S
SloiSisy €nSS & b a5 el PINKI1-Parkin
S aS e Bd> (P grlininisSun «S3BsS]
Nl 5 mbe 1) oass ol L aal,lSL
RING/HECT o, ;KJ 4 Ser/Thr PINK1
F¥se Slapasille (nl Gl Jolse 50k (Jojgem

S pylie PINKL-Parkin e o IS job 4y .own

! - resveratrol A !
! - urolithin A 2

ARY%

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

For B sllen 5 Olbpe (orae slalen
AVE-YY Dyad )15

ot G S3Bgie oy bawgs (5 uS e Sio
5 Slpltie Jiaml bl atle soaaie slaanlp o
Ol Sajglam waled (Y0)s)ls Jokw suxe 53 a0l
adei obley Lad a5 eays NOVOW P F AP INCL L S8 REX P
Tob &Sk )l 1) (s3tmgn Ygaze plo 3 ATP
S o Sl 551, 5o Jlsh sl 3 653
ko 59 5 95 Sy cign & 155 (55T Jlb slosis?
B3 b (3 (TF)o55 00 spml 4 e il g
g bulyd 5o 1) b ,uiSse el 8L lags ;08 sk
g 5 Bi ol Lagt 6,08 e Ly 3,15 e 45
IS S3lsie bawgi Wlgioe &5 098 o0 Lai> St
(YV)ogd Jidre s

&3 SO prnns

B85 g mdge 4 Bl> W oylil a5 jgbles
Ll p 5o Slpess @ gl 5o Joko iy ln 05 e
loJgbo cinlplo ol (Sl (e g (Fm) 5551 )
5l liabe] 5101 250 Sl 5l oo
Sbnl alizis Slas 2o 4 Gy ;5 (3Bgine 389 5 &y
oy Wk Gl (TooA) oKen g algy les,S
SS9l (59,5 o s alawly 4 (S L) ¥ gisS )L

8- novel mitochondrial uncoupling agents

°- iron chelators
! - spermidine 0



VEY Gl Yool ¥ 050

w3 ge ol daled 09h o (Sl el g Biend e
> 8l sle Jsko o PINK/Parkin e o Jlb
©lyad addss osls (al Bl (3lgtee mhaw oud (895 pale
S ol cage a0 g wase S 1) o
JB sk 4 Wlgs oo $5Bge melai (nl 2 ogdle 03,5
oald ol | 559 S Jloa |y o7 <l jennl g
Ot Sl 5ol Gl | sk (2 S8L (0D Glosed
(F)aws ol as gl
Vey oo
DS Jds a5 a5 el S gibie (6)lon (255 2abs
alae il gy 4 e il 1o gl 5,Slas o
5555 alisde LB lidl crge g o olmyl Sl
OS5 595 555 polae (roye (IRl 00 5 (0 95
o glelail g il o wilg e Sas Vb Sglis
5515 0 YU Lyl 10 () )amled ooyl g0z (bl
OieeST Jlad (lodiss (6 )08 giune (il 022855 50 (55
O)ly Jassiem sLad 4 (5,05 e 5l 5 0ad wlos (6 iy
5 4S50 ghe (ygamlie Db ol sl 5 050 o0
el g S oo les ) S3Bgine 9 (i 0oy Clled
S 2z Bsledshe 5o jsual s slans] cul
(V)08 ooy gl a4y Canglie iul38l 4y yorio aS 04l o0
e G5k 5l 63l sileJled wad oo plis walsd
Sl 1y oledd! slagwls 5 j5me ] wilss o PINK/Parkin

4;:....:94Q)‘..\.»...:).»JL&‘)wbéuo)‘ssmyj)jfjoo;

YA

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

4 (OMM) (5,05 50 (2,15 slad 9, » PINKL
s dig 4 (FF FV)e] a5 ojlo Jlab 5 i JLoo
SRS OammliaitdsSag (il cel Jd 5L
i Grizmed 5 60T e (2B gl slas
5 OPTN (optineurin) ale> ;| 556551 sla,glol
& (sls shS BY glatun abaii 55, NDP52
6595061 Cudlad (YF FB)ogd co odudaum| (5,058 giin
ol S sasms las PINKIL-Parkin jgowe oo ins
ol nlpln ol Jsbo wnld paiz 0 e
on 6 Ses

odud w] sles, S g g5leSL (ol PINK/Parkin

a9 (S g Swluo
) Miro s Mfn2 «adly ,o .ol oo 9,0 Sel,L 4
PINKL Lwg (5,085 50 y5loll 5550 (nSheaS S 5
M2 as Jlad (FA XV 8 00 )8 Ban S0
L @bSene @ilsie W) plwliw PINKL Ly

205 (o0 i

1 g ylows 3 &5 Bgtine i

Eo 5 S b oS Sl Sl (5 )lew o Bl

(Bl 5o d9dee paie 2z sladshe (bt
@A edd b pE 0 S8L S e o Slee
(7 pedglie 0 Pz ag s ples VLS
Wy & g ond e (dsadl 4y Caaglie 5 v Sl i el

Cely (5Bgim arwgy (YA)ogd oo Sl ayais cely 045



VEY Gl Yool ¥ 050

sials el Lalate a8 S o g8 o |, o2uluST jLud g
D9dse B9y 8 Slas Lo 4 D

P 3999 s lew

sy b sl S ras B sl
O o9 )ty bllazdl 1 LAU slacs e 5l slacgere
3O el i LS| gl oS el peae C8L
ool cwws g Gl blasil Loy sl glacelle
3 el phlem el ogl oo aie (63550 slogg)s
HbaS SN 5 aladls pols cwvs e cmlis Jlgy ales
Jelis @ty 551,3509,55 slags lor aiyls allyy, codlad 4
5 Oyt )l ‘ﬁ-.’.‘}ﬂ Slor gl )lom
oAl 4 ygys arblice Sidgyiseel ilr oI5
Sy g 0, Sos g ;LS 50 (5 lmiali g wils 5L o0k
ol Heebe Oladod 0ed gmas bllaxil el wlg
A CRYY LLs) by giw 5lyis yo Pzl as RUXYPN
(FV )0 ,ls 0.51,5509,9 slags Lo b

gall 53 s 3sian G

a8 Sl oz ole wiz (Sojelem anl 8 G (s
a3 a1 8l e | s slacl 5 ok ples L 5
Slwgen ol Caws g 0, Slee o PS4 e g
@lacdl jo Sy ol a5 o)l 2525 (samleds 95
«&Bly ;o (FA)ogs oo atill (ylsbiny (65 Jsb )0 (S
Jote G5enST Jbb ladiss ;5 G @y atly (2l

Pl a5 Jlo o 0 095 oo 48,5 S 18 6ym anl,i

14

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

1y oD gusl 4ty oyl stzrgs BB 55b 40 (53lg0e
ot dgue |y Wl ,SOL P sla sk o ,Slos 5 oS 0 jlae
aileio 5 xSslr O3 (230 (2)lse 5 s angi 5l

N é 0y 0

3 oslaegeme 0 (M e Oy 0SS gl
s 2z Sl galie 0 Slae S 51 AU slags Lo
(58S jeliiul alex 5l S (e ] 4 e oS
ol 5 &S po)lS (S jopw «S0S ype
G3Bsie o IS 58 oz Sl 5l ey (P05 e
S 28l 50 ST b sladisS 5 ool (aboyed (oS
Sirh ez e plie JolsS pac 4y e oS Al 2l
S 605 j9 b g Sl ol el iy g e oS
(55 Bgie Songe a5 Wlos,S ol Sldllas (FF)os S oo
Wi g eols Lmals |, LiylaST Lad g oS ledl!
S se S5l U 2 iz 0 eIl

S955 8 bs)low

Ol caadls sl (ol g (Bgye 8 sl o
32 98 yf Sl 5l (S8 e 9 S e sl g ol
Nlgige (6 05 gie 0, 8es PLST . 05l o0 Gl ol oo
a5 ol (6, MS g owdlS (gloo iy Had las> ceels
S G208 5 ()5S U laaisS ag (il ey o
b eue ! Gl awgog s S ol 4 yois g oo ATP
(FO)S oo a1y o )5 g0 il | 5 9 o0 59,50

el slagealy o5Bsie Lial33l a8 ilosls Las el



VEY Gl Yool ¥ 050

5 AR Gl S ween il Sy

Sl e opl aBboe ilgp Sloyed JSE 00 0
plol a5 slaas Ly (Ysb slagle; 53 Ysess
4 (2b)sS e Silgie p Sl pel 95 cnl Sl digh oo
Gl @88 13 dslllas 5)50 o, Kingh lowe Sledo
Siler Ol e das eilid oad plxl Olalllas (glos g0
S oo melas 55LsS slacdl o ) s3lgte wimgn
O Zx G9y ONgd (mped alde e eal )l58
locs, o8 yo 1, Parkin o,y 40 (s3Bgie e sloatis
Gl S gie dlaws il b ! ol ol il
O b ged (B)3g ol pon (b jaiS e (B3 S5 5 (3
L ol o PINK/Parkin S bl yws (55lo Jled b
Slaghge ;0 (s 035 Sgute 5 Gy 5 S3Ug5] Ay
OIS OIS B Gy oS e 033l 5l ey e
L olo)S e 59y Silen (nped atie i (B)) el 00
zhw Gl PINK/Parkin  ox59, oo Ll
Sgut b Olyens cpl 095 ol o &y Sl alae (55890
Sl g ATP s g Jolo (b0 g 38k
S 8les g (58S gie Slasi g e il g Sl Sl
ORed dad Cuid o slacs, 0 (AY)og o e (g3lan
Sfles 5 2lis Sete wzee OISl s, )l
loazdly (pl o 0,0 2l e (2ol 5 o005 50
el ol 5l phite g3lse Sl pai amo e ol

abauly L )9*’9-’] 9 SpSgie o Sles jo sanells

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

W85 5 )0 (S datin lpie 4 (a9 Sles
= JB ek 4 o5bsiw (s Jsb o (Foed
25U (slags,0iS g gozi a4 ymie g oo halS
gllo 1 (B ok hndS zge 395 o5 35800
S Mg,y lg¥ oo 5Bgie Sralidl Lo (red 40005 o
0,5 e et CutnS 4 g 00ges WS |,
3B 2 5iled Wly poi yil
Sl 51 (SO (s5lgie 0l o)Lil 4T s ylen
o&ygsljlm)tmyojbjdjmsmm.‘apts‘f ‘S.ul...u‘
) 00us ol (glog oS g Bl jsb &y Wlgs oo g
les Ll slas law 51 (6 ks )0 b iES 5 WS Bd>
@ gl ploye g 6ty ol phate Soy cdled
Ailgi o g 05l g0 a8 S Hlai o Sdplie slas,los o32g
Slgil 9 (Sajalpesed sloanlp o gl pulas b
gyl a5 el 5 (0 0)S alslae Sglte clas b
Ji 1y S (5555 sl s iz (sladl
Sglate goy Sy yed 14 8 ls 8929 Jlaim! ol caisS o
Ol Jbs 4 g ob,usSsie ilsie p S Ol
Ol g ollas mls 0szg ol b asdl aslys gwedle
oo o OIS Sy sl dlad a5 w5 ls 38lg5 4SS
Y LQOT G185 51 e Lol i lo (55 pudiss adaisly 4

ML’G&J oslal S

Wiwgw (53lgp WLy pod



VEY Gl Yool ¥ 050

SrSsle (oaalasT jlad Silas 5 Sl slacessn ole
ol sdSul alae o Slos dguge 4 Ol poss (pl 0g0
50 adllas 10 .(BF)ogs ol jer ((Kws 4 ouw, olej
Slagetisn gohw b Sad b (ol (n o5 aha 03jlg0
Sy 9 (TFAM) b jusSgie 5590 &gy j0 15,0
b oolpon 3l (peme oly3l Sl aliae s 1, (Parkin)
) (Hhae o35 J5uS g (Sl dlie (5,055 sn slyione
Sl alac o Slos 05 b Ol s () a5 aidy 990
Gy ge ‘SQ.Ja.u O oso ylid leaisl ol logs ol en
o @Y)asl e SISl alae o Slae Sge o
S350 9 (b )dS e Fiem Slacty p Sl EDleatily
2 (GHhae o ,Slee o9 g (Dae 0395 Sgngp ol yen &,
(VYY) ol,Ken 3 Marcangelilowy a5 5,50 aslas
48,5 15 0l 0,90 aiedls ol 3l Sl aliae o o aloul
Sad b o9l (o3 ole Cutid (6,550 asdllas y3 (DAl
S, jo lawgie Sal b eglad e b anslas o YL
Gooetisy 5 alisde LB 28l corge el oole
9 0990 meai 1) (5,05 ghe (558500 5 Pigm b Laiye
blpd yo Sl alae o055 5 0 Sl 9240 290
OV el

2 Silgp Sluwi (Jedge il
39

SiBgie S5t Sln e JsUse Sl

el o0 QW 6)‘9.& uL.:).oa )‘ o= (5)[.:)&»59_“.‘0

Y

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

Ored (OV)AS oo 6 S5l 8 IMlae o (6,08 5ie
SeoSans] ol a3 Mie slay j0 Glo 5 Jlgs (59, 53192
p> Gl abjaiSeie o Sles Sote crge SiRe
Cewd 5l Gals 28l (55198550 Serte s e siS L
B 6T e (7B slis 63388 e (g8 oI
s e lis A wl obyaSie el 5 jeusl ke
S Lis abhuly 4 Wl e il e
Gl 1) sk SeoSanl 5l (oL ol ol S e
S ROE 1 T I | FLIFUESE VRt ESN () RV
2 Sl alae 3lgie cuiS e slagnsign ole
Lolyon ) g5 Culis ) Sie (glacs, ISl alae il
a3l (pl b ()05 ghe Fiem $3BgTne 5 3BT Sl
el S5 L il slacadled cute T ams o oliile
Sogo a5l LGS 5l e il e g ool 5T cudlad
B0)05,5 svalie L3 L slas 550
9L s5lgp Wl pos
@ o9l Silpe Sloyes leslanal 23 slalo o
o GOl dnngl Sy Dol (9l Ol el ohg
Lol (ryed oad 155 ol a8)S 18 azgi 950
Orped b oz e oo Wl ) (g3lg5e ol Vb Bl
ey lee a4 PGC-la zolaw Vb &us b ol
Slee & PINK/Parkin « oL asSgice 5igm 5 eulass
aas 0 28 JB ok 4 il SloaS e

sty BB sk a4 Glojen g eols il o) Sl



VEY Gl Yool ¥ 050

g el Jobo S pe 55900 JS2I 51 (S5 Seglail s
) Sdgbie las o dnwgs 5 59,2 Sl ce s5uml ke
suals adawly 4 Ll o el oads (5155 PVl 0S8
Ol cge jemgl 5 (LS Lud rals SolS sl
eilSe Pt sl slac, b5 il o jlsie
OS5l o6 s3B5e Sente sl a5 (6,500 ool

el

W)

iy silse

seals sl
A VP Soe a4 sjler o ped 0al 5155 (FO)LL o
odls oSl (o> ,Lady 5l (5L Sl (e JB ok
S8bee 35t 9 S3Bsie Serte b Sl palS (nl &S

(??)w‘ 0992 e‘).o.b @b)mw

S S Ao
a2 o lid ool plxl Ollllas oy y Egozme o
45 039 (6,5 gie (sorlal SlopailSe 5 (SO (5 Bge
0 el 9 AL slag,0S gie Bi> alawly
2 S 05 0 oo GlooSlas d9y ge
ke G39nrdsil hYo 5l ahaSsie s5lsie
gl 5 baglb s i 550998 «SIglie Slags Lo
abauly 4 55len Dlo yed o 4 S slocedld wiliee
Gloolil g adsi 5 semml bl ioluST jLad tals
Glge S wxse (ninl ohy 4 Lpbsk
Sl als s (Jshe o Shes S92l 0S5

29,5 oo s lo 1 5k

e‘n))\)«é 9 ,iw" y

Yy

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

Jlé sleaisS ads )1y a8 col gal 3 oaalusT led
pres e Sedb 5l el So e s
il 5 b Jsho 4 4z ;5 5 95500 S8 GlomusT ]
s ol sialuST Lad aals (F )l oo o]
sbwl (Glast T gls bl abuly 4 i oS
ol az g sl JeVUse Gl JI (S 005 o
Ngy oS b slaaiss Gialidl 1 adlioe 55l9%e
Sluyes Jl e a5 Sl sl anle oo Jle 1) 63Bste
o2 5 S8k gl )0 o8 STl gls cd b gjlee
slr Bl @Uls wbee lE g3 B05 5
JWo 4 g 4l (al3dl (5eaST Jled slagysS (55l
g a8l ial33l PINK/Parkin e slaosgn ol ol
ORIBL 508 ailSen L(F1)20 5 (o0 3lsiun S50t0 g0
&b 5o ool oes 4 Sl alae sleas ST (Lo
GRIB e las daled il ilsr Slu e 4
ol o PINK/Parkin sla putig, olo Giolidl b ;0]
@ Lok 5l 65l )0 $3BgTe Il crge o5 03
AN o0 (o8 ahae g Sl alae glaJsha o
e GBI olren S3lgte S0 p S5l Cn el

o, 15 56 ;5 adlls o PGC1a/FNDCS5/irisin
abanly 4 (55l9 [ o3 aBO o0 LS 45 0ud (3155 aelle
awg |y @byaSsie Gilsie Wy, Lipnle anwg
o dawly 45 (5515 Sl yad 45 (6,500 sl (F)ard o

sl ke abo Silgie arwg 5 elal Cge



VEY Ll ¥ oojles Yooy90 (INACMS) JsSUge 9 Joho pole 10 cngi slesdlon,

Siglpsed 4l )3 50 Alle) sl axd S adlllas ol
ST olails (5555 STalsnid 09,5 4o 45 wSlise 5555
el oy Gupal A 35 Oltd wxly oD
(SN Sy 0aSals gt Sl alds (pl QB wn s
OV KVECOVUR S PRRETPT> e B B LA
atylai e 10y 5,585 liybeaclas

&L olas

oles oo pMel |y il olay pae dllio oyl Bocus g

Yy



VEY Gl Yool ¥ 050

1. Martinez-Reyes 1, Chandel NS. 2020.
Mitochondrial TCA cycle metabolites control
physiology and disease. Nature communications.
11(1):102.

2. Smith RL, Soeters MR, Wist RC,
Houtkooper RH. 2018. Metabolic flexibility as an
adaptation to energy resources and requirements
in health and disease. Endocrine reviews.
39(4):489-517.

3. Doblado L, Lueck C, Rey C, Samhan-
Arias AK, Prieto I, Stacchiotti A, et al. 2021.
Mitophagy in human diseases. International
journal of molecular sciences. 22(8):3903.

4, Kim I, Rodriguez-Enriquez S, Lemasters
JJ. 2007. Selective degradation of mitochondria
by mitophagy. Archives of biochemistry and
biophysics. 462(2):245-53.

5. Bakula D, Scheibye-Knudsen M. 2020.
MitophAging: mitophagy in aging and disease.
Frontiers in cell and developmental biology.
8:239.

6. He W, Wang P, Chen Q, Li C. 2020.
Exercise enhances mitochondrial fission and
mitophagy to improve myopathy following
critical limb ischemia in elderly mice via the
PGC1a/FNDC5/irisin pathway. Skeletal muscle.
10:1-14.

7. Zhang Y, Oliveira AN, Hood DA. 2020.
The intersection of exercise and aging on
mitochondrial protein  quality  control.
Experimental Gerontology. 131:110824.

8. Hood DA, Memme JM, Oliveira AN,
Triolo M. 2019. Maintenance of skeletal muscle
mitochondria in health, exercise, and aging.
Annual Review of Physiology. 81(1):19-41.

9. Wang VY, Li J, Zhang Z, Wang R, Bo H,
Zhang Y. 2023. Exercise improves the
coordination of the mitochondrial unfolded
protein response and mitophagy in aging skeletal
muscle. Life. 13(4):1006.

10. Guan Y, Drake JC, Yan Z. 2019.
Exercise-induced mitophagy in skeletal muscle
and heart. Exercise and sport sciences reviews.
47(3):151-6.

11. Sanchez AM, Candau R, Bernardi H.
2019. Recent data on cellular component
turnover: focus on adaptations to physical
exercise. Cells. 8(6):542.

Y¥

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

&lw

12. Balan E, Schwalm C, Naslain D, Nielens
H, Francaux M, Deldicque L. 2019. Regular
endurance exercise promotes fission, mitophagy,
and oxidative phosphorylation in human skeletal
muscle independently of age. Frontiers in
physiology. 10:1088.

13. Delaney NF, Sharma R, Tadvalkar L,
Clish CB, Haller RG, Mootha VK. 2017.
Metabolic profiles of exercise in patients with
McArdle disease or mitochondrial myopathy.
Proceedings of the National Academy of
Sciences. 114(31):8402-7.

14, Liang J, Wang C, Zhang H, Huang J, Xie
J, Chen N. 2021. Exercise-induced benefits for
Alzheimer’s disease by stimulating mitophagy
and improving mitochondrial function. Frontiers
in Aging Neuroscience. 13:755665.

15. Memme JM, Erlich AT, Phukan G, Hood
DA. 2021. Exercise and mitochondrial health.
The Journal of physiology. 599(3):803-17.

16. Tang S, Geng Y, Lin Q. 2024. The role
of mitophagy in metabolic diseases and its
exercise intervention. Frontiers in Physiology.
15:1339128.

17. Palikaras K, Lionaki E, Tavernarakis N.
2018. Mechanisms of mitophagy in cellular
homeostasis, physiology and pathology. Nature
cell biology. 20(9):1013-22.

18. Zachari M, Ktistakis NT. 2020.
Mammalian mitophagosome formation: a focus
on the early signals and steps. Frontiers in cell
and developmental biology. 8:171.

19. Lemasters JJ. 2014. Variants of
mitochondrial autophagy: Types 1 and 2
mitophagy and micromitophagy (Type 3). Redox
biology. 2:749-54.

20. UmJ-H, KimYY, Finkel T, Yun J. 2018.
Sensitive measurement of mitophagy by flow
cytometry using the pH-dependent fluorescent
reporter mt-Keima. Journal of visualized
experiments: JOVE. (138).

21. Cummins N, Gotz J. 2018. Shedding
light on mitophagy in neurons: what is the
evidence for PINK1/Parkin mitophagy in vivo?
Cellular and Molecular Life Sciences.
75(7):1151-62.

22. Zhang Y, Zhang M, Zhu W, Yu J, Wang
Q, Zhang J, et al. 2020. Succinate accumulation
induces mitochondrial reactive oxygen species



VEY Gl Yool ¥ 050

generation and promotes status epilepticus in the

kainic acid rat model. Redox Biology.
28:101365.

23. Bernardini J, Lazarou M, Dewson G.
Parkin and mitophagy in cancer. 2017.

Oncogene. 36(10):1315-27.

24, Bravo-San Pedro JM, Kroemer G,
Galluzzi L. 2017. Autophagy and mitophagy in
cardiovascular disease. Circulation research.
120(11):1812-24.

25. Gustafsson AB, Dorn GW. 20109.
Evolving and expanding the roles of mitophagy
as a homeostatic and pathogenic process.
Physiological reviews. 99(1):853-92.

26. Cadenas E, Davies KJ. 2009.
Mitochondrial free radical generation, oxidative
stress, and aging. Free radical biology and
medicine. 29(3-4):222-30.

27. Ashrafi G, Schwarz T. 2013. The
pathways of mitophagy for quality control and
clearance of mitochondria. Cell Death &
Differentiation. 20(1):31-42.

28. Narendra D, Tanaka A, Suen D-F, Youle
RJ. 2008. Parkin is recruited selectively to
impaired mitochondria and promotes their
autophagy. The Journal of cell biology.
183(5):795-803.

29. lorio R, Celenza G, Petricca S. 2021.
Mitophagy: molecular  mechanisms, new
concepts on parkin activation and the emerging
role of AMPK/ULK1 axis. Cells. 11(1):30.

30. Georgakopoulos ND, Wells G,
Campanella M. 2017. The pharmacological
regulation of cellular mitophagy. Nature
chemical biology. 13(2):136-46.

31. Killackey SA, Philpott DJ, Girardin SE.
2020. Mitophagy pathways in health and disease.
Journal of Cell Biology. 219(11):6202004029.
32. Youle RJ, Narendra DP. 2011.
Mechanisms of mitophagy. Nature reviews
Molecular cell biology. 12(1):9-14.

33. Matsuda N, Sato S, Shiba K, Okatsu K,
Saisho K, Gautier CA, et al. 2010. PINK1
stabilized by mitochondrial depolarization
recruits Parkin to damaged mitochondria and
activates latent Parkin for mitophagy. Journal of
Cell Biology. 189(2):211-21.

34. Vives-Bauza C, Zhou C, Huang Y, Cui
M, De Vries RL, Kim J, et al. 2010. PINK1-
dependent recruitment of Parkin to mitochondria

Yo

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

in mitophagy. Proceedings of the National
Academy of Sciences. 107(1):378-83.

35. Vargas JNS, Wang C, Bunker E, Hao L,
Maric D, Schiavo G, et al. 2019. Spatiotemporal
control of ULK1 activation by NDP52 and TBK1
during selective autophagy. Molecular cell.
74(2):347-62. €6.

36. Yamano K, Kikuchi R, Kojima W,
Hayashida R, Koyano F, Kawawaki J, et al. 2020.
Critical role of mitochondrial ubiquitination and
the OPTN-ATG9A axis in mitophagy. Journal of
Cell Biology. 219(9).

37. Wang X, Winter D, Ashrafi G, Schlehe J,
Wong YL, Selkoe D, et al. 2011. PINK1 and
Parkin target Miro for phosphorylation and
degradation to arrest mitochondrial motility. Cell.
147(4):893-906.

38. Chen Y, Dorn GW. 2013. PINK1-
phosphorylated mitofusin 2 is a Parkin receptor
for culling damaged mitochondria. Science.
340(6131):471-5.

39. WuH,Wang Y, LiW, ChenH, DuL, Liu
D, et al. 2019. Deficiency of mitophagy receptor
FUNDC1 impairs mitochondrial quality and
aggravates dietary-induced obesity and metabolic
syndrome. Autophagy. 15(11):1882-98.

40. Wang S, ZhaoH, Lin S, Lv Y, LinY, Liu
Y, et al. 2023. New therapeutic directions in type
Il diabetes and its complications: mitochondrial

dynamics.  Frontiers  in  endocrinology.
14:1230168.
41, Wen W, Wei Y, Gao S. 2023. Functional

nucleic acids for the treatment of diabetic
complications. Nanoscale Advances. 5(20):5426-
34.

42. Cater M, Bombek LK. 2022. Protective
role of mitochondrial uncoupling proteins against
age-related oxidative stress in type 2 diabetes
mellitus. Antioxidants. 11(8):1473.

43. Boeckmans J, Rombaut M, Demuyser T,
Declerck B, Piérard D, Rogiers V, et al. 2021.
Infections at the nexus of metabolic-associated
fatty liver disease. Archives of Toxicology.
95:2235-53.

44, Clare K, Dillon JF, Brennan PN. 2022.
Reactive oxygen species and oxidative stress in
the pathogenesis of MAFLD. Journal of Clinical
and Translational Hepatology. 10(5):939.

45, Li A-l, Lian L, Chen X-n, Cai W-h, Fan
X-b, Fan Y-j, et al. 2023. The role of
mitochondria in myocardial damage caused by



VEY Gl Yool ¥ 050

energy metabolism disorders: From mechanisms

to therapeutics. Free Radical Biology and
Medicine.
46, Hwang S, Disatnik MH, Mochly-Rosen

D. 2015. Impaired GAPDH-induced mitophagy
contributes to the pathology of Huntington's
disease. EMBO molecular medicine. 7(10):1307-
26.

47. Palomo G, Granatiero V, Kawamata H.
2018. Parkin is a disease modifier in the mutant
SOD1 mouse model of ALS. EMBO Mol Med 10
(10): e8888.

48. Lombard DB, Chua KF, Mostoslavsky R,
Franco S, Gostissa M, Alt FW. 2005. DNA
repair, genome stability, and aging. Cell.
120(4):497-512.

49, Scialo F, Sriram A, Fernandez-Ayala D,
Gubina N, Lohmus M, Nelson G, et al. 2016.
Mitochondrial ROS produced via reverse
electron transport extend animal lifespan. Cell
metabolism. 23(4):725-34.

50. Nijholt KT, Sanchez-Aguilera PI,
Mahmoud B, Gerding A, Wolters JC, Wolters
AH, et al. 2023. A Kinase Interacting Protein 1
regulates mitochondrial protein levels in energy
metabolism and promotes mitochondrial turnover
after exercise. Scientific Reports. 13(1):18822.
51. Chen YL, Ma YC, Tang J, Zhang D,
Zhao Q, Liu JJ, et al. 2023. Physical exercise
attenuates age-related muscle atrophy and
exhibits anti-ageing effects via the adiponectin
receptor 1 signalling. Journal of cachexia,
sarcopenia and muscle. 14(4):1789-801.

52. Ma C, Zhao Y, Ding X, Gao B. 2022. The
role of Sirt3 in the changes of skeletal muscle
mitophagy induced by hypoxic training. General
Physiology & Biophysics. 41(5).

53. No M-H, Heo J-W, Yoo S-Z, Kim C-J,
Park D-H, Kang J-H, et al. 2020. Effects of aging
and exercise training on mitochondrial function
and apoptosis in the rat heart. Pfligers Archiv-
European Journal of Physiology. 472:179-93.

54, Pan G, Zhang H, Zhu A, Lin Y, Zhang L,
Ye B, et al. 2021. Treadmill exercise attenuates
cerebral ischaemic injury in rats by protecting
mitochondrial function via enhancement of
caveolin-1. Life Sciences. 264:118634.

55. Mikhail Al, Manta A, Ng SY, Osborne
AK, Mattina SR, Mackie MR, et al. 2023. A
single dose of exercise stimulates skeletal muscle

\R4

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

mitochondrial plasticity in myotonic dystrophy
type 1. Acta Physiologica. 237(4):e13943.

56. Yamauchi N, Tamai K, Kimura I, Naito
A, Tokuda N, Ashida Y, et al. 2023. High-
intensity interval training in the form of isometric
contraction improves fatigue resistance in
dystrophin-deficient muscle. The Journal of
Physiology. 601(14):2917-33.

57. Youssef L, Granet J, Marcangeli V,
Dulac M, Hajj-Boutros G, Reynaud O, et al.,
editors. 2022. Clinical and biological adaptations
in obese older adults following 12-weeks of high-
intensity interval training or moderate-intensity
continuous training.

58. Marcangeli V, Youssef L, Dulac M,
Carvalho LP, Hajj-Boutros G, Reynaud O, et al.
2022. Impact of high-intensity interval training
with or without I-citrulline on physical
performance, skeletal muscle, and adipose tissue
in obese older adults. Journal of cachexia,
sarcopenia and muscle. 13(3):1526-40.

59. Han C, Lu P, Yan S-z. 2022. Effects of
high-intensity interval training on mitochondrial
supercomplex assembly and  biogenesis,
mitophagy, and the AMP-activated protein kinase
pathway in the soleus muscle of aged female rats.
Experimental Gerontology. 158:111648.

60. Stavely R, Ott LC, Sahakian L, Rashidi
N, Sakkal S, Nurgali K. 2023. Oxidative stress
and neural dysfunction in gastrointestinal
diseases: can stem cells offer a solution? Stem
Cells Translational Medicine. 12(12):801-10.
61. Zhao D, Sun Y, Tan Y, Zhang Z, Hou Z,
Gao C, et al. 2018. Short-duration swimming
exercise after myocardial infarction attenuates
cardiac dysfunction and regulates mitochondrial
quality control in aged mice. Oxidative medicine
and cellular longevity. (1):4079041.

62. Li H, Qin S, Liang Q, Xi Y, Bo W, Cai
M, et al. 2021. Exercise training enhances
myocardial mitophagy and improves cardiac
function  via Irisin/ENDC5-PINK1/Parkin
pathway in M1 mice. Biomedicines. 9(6):701.
63. Kaur B, Sharma PK, Chatterjee B, Bissa
B, Nattarayan V, Ramasamy S, et al. 2023.
Defective quality control autophagy in
Hyperhomocysteinemia promotes ER stress and
consequent  neuronal  apoptosis  through
proteotoxicity. Cell ~Communication and
Signaling. 21(1):258.



VEY Gl Yool ¥ 050

64. Dun Y, Hu Z, You B, Du Y, Zeng L,
Zhao'Y, et al. 2023. Exercise prevents fatal stress-
induced myocardial injury in obese mice.
Frontiers in Endocrinology. 14:1223423.

65. Ma L, Li K, Wei W, Zhou J, Li Z, Zhang
T, etal. 2023. Exercise protects aged mice against
coronary endothelial senescence via FUNDCL1-

Yv

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

dependent  mitophagy. Redox  Biology.
62:102693.
66. Bal NB, Bostanci A, Sadi G, Dénmez

MO, Uludag MO, Demirel-Yilmaz E. 2022.
Resveratrol and regular exercise may attenuate
hypertension-induced  cardiac  dysfunction
through modulation of cellular stress responses.
Life Sciences. 296:120424.



VT Glas ¥oo,leds Yoo (INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

The effect of aerobic exercise on mitochondrial mitophagy
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Abstract

Mitochondria is one of the dynamic organelles in the cell, the dysfunction of which weakens the
function of the cell and ultimately causes cell death. Mitophagy is the selective autophagy of damaged
mitochondria, which improves cell biological functions by removing dysfunctional mitochondria. The
PINK1-Parkin signaling pathway is one of the most important mitophagy regulation pathways. The
PINK1-Parkin signaling pathway is one of the most important mitophagy regulation pathways. Disruption
of mitophagy is the main cause of many metabolic, neurodegenerative diseases, cancers and aging. The
evidence obtained from human and animal studies shows that aerobic exercise develops mitochondrial
mitophagy by regulating and activating signaling pathways and maintains health at the cell level, thereby
reducing the incidence of diseases. Although the exact molecular mechanism of the effect of aerobic
exercise on the development of mitochondrial mitophagy is not known, the results of several studies show
a reduction in oxidative stress, inflammation, apoptosis, and an increase in anti-inflammatory myokines
along with regular aerobic exercise by activating mitophagic signaling pathways, especially the PINK1
signaling pathway. -Parkin regulates mitophagy in various tissues and in the conditions of old age,
obesity, inactivity and metabolic disorders and prevents the development of many diseases. The
regulatory role of aerobic exercises on mitophagy emphasizes the effectiveness of these exercises on
tissue protection and health development.

Keywords: Mitophagy, aerobic exercise, oxidative stress, inflammation, apoptosis
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Study of Coxiella burnetii serotype in clinical samples of slaughterhouse workers in Isfahan cities

Fahimeh Nourbakhsh*1, Hossein Chahardeh Masoumi2, Mohammadreza Saebi3
1. PhD in Toxicology, Expert in the Deputy of Food and Drug Administration, Isfahan University of
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3. PhD student in Food Hygiene, Islamic Azad University, Shahrekord Branch, Shahrekord-Iran.

Abstract
Q fever is a newly emerging disease in many countries including Iran. Determining the prevalence of
contamination and risk factors makes the importance of infection visible to health officials and the

necessary facilities and equipment for control and prevention, as well as research priorities.

In this study, which was conducted for one year September 1402 to September 1403 in the
slaughterhouses of Isfahan city, 100 serum samples were isolated from the employees of the
slaughterhouses in Isfahan, and their information was prepared and adjusted. The results of this study have

been presented after analysis.

100 samples isolated from the workers of the studied slaughterhouses, 33% of the cases were reported
as positive. In order to finally confirm the presence of bacteria in these 33% positive samples, a molecular
method was used. Among the isolated positive cases, 12 cases were employees of the live livestock
department, 20 cases were employees of the slaughterhouse department and 1 case were employees of the
administrative department. In the molecular method, the genes of the OMP group were isolated. Among

these, the genes of 10 of the analyzed samples had the COM; gene.

Conclusion: The results of the studies show that the one-step polymerase chain reaction method is not
sensitive enough to detect Coxiella burnetii and it is suggested to use the nested polymerase chain reaction

method. This method has high speed, accuracy, specificity and sensitivity compared to classical methods.
Key words: Coxiella burnetii, Q fever, Isfahan slaughterhouses
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