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ABSTRACT

El8 eIt (el o) e -5 Diabetes is one of the most common chronic diseases in the world, and its
increasing growth has led to numerous health and socioeconomic problems in the community.

Received: 28 Feb 2021 S ubjects and Methods IRD quasi-experimental study, 40 men with type 2 diabetes were selected from
Accepted: 22 Jun 2021 ¢ the volunteers based on a nutritional questionnaire, exercise abilities, body mass index, and physical
Available Online: 01 Aug 2021 health. They were randomly divided into four groups: exercise, nettle, exercise plus nettle, and control.

The resistance training program was performed for 8 weeks, 3 sessions per week with an intensity of
60% to 70% of a maximum repetition, and aerobic exercise with an intensity of 60% to 80% of maximum
heart rate. The dose of nettle was 100 mg per day. Blood sampling was performed before fasting and

Keywords: 48 hours after the last training session. Data were analyzed using paired t test and analysis of variance.
Type 2 diabetes, [{EEVTE After eight weeks of intervention, there was a significant difference in fasting insulin and glucose
Exercise levels between the groups (P= 0.001 and P= 0.001, respectively). There was no significant difference in
combination, Nettle, :  the retinol levels bound to protein 4 between all groups (P=0.096).

Retinol binded to [CHTIIETYE The results showed that both exercise and nettle interventions reduce fasting insulin and glucose
protein 4 © levels, but reducing retinol levels bound to protein 4, exercise and nettle interventions are needed.
T P PP P P P PP PPy -
* Corresponding Author:

Aziz Zinivand Lorestani

Address: Department of Sports Physiology, Faculty of Literature and Humanities, Khorramabad, Iran.
Tel: +98 (918) 9527671

E-Mail: aziz.zinvand@yahoo.com



mailto:aziz.zinvand@yahoo.com
https://orcid.org/0000-0001-8129-5610
https://orcid.org/0000-0003-3038-2313
https://doi.org/10.32598/JSMJ.20.3.2416
https://crossmark.crossref.org/dialog/?doi=10.32598/JSMJ.20.3.2416
http://jsmj.ajums.ac.ir/?lang=en
http://jsmj.ajums.ac.ir/?lang=en

l ..6’ ..

Y ooglods . Yo 090 . VF e 591 5o 9 010 o

)%

S b 551> oyl 35915 F (555 4 bt Iy 5 s
¥ 895 Calid 4 Mo (1592831 (5,13 (413 50 5> (o5 55 iUy yod g 4355

Tislon dudye P03l (agn ol ' 3B el T (5B gilige ¢ b)) Ly s et ¢ Nauli e

ol ol o gl ple g Slosol oSty o559 (535051528 09,5 )

U‘)ﬁ‘ u.\.‘\j‘.@i 5433[@3 ails ‘ts"'b CSayd PRUERE ‘(5‘:'5)5 633.‘5{%3 05; Y
Oyl @Dl (S 5 pale olSitils ¢ ST 3 0080akS ( by soumdign 09,5 Y

Y § A4 il 1+ 2l o s 5

o oee \F")!?;""):')!‘&é)b

(e i G 3.0 Sl (555 i b sl 3.5 Al el s e
Sl F (e s bl Jsied 5 (o) (e iSigeedl ecrated Jali 1o (S 2slrgesolly Cpmsgranl ly Sl 32ts sloiga g o
39:d g0 GLUTA JUisl 53 P 5 (alguud] 4 Cunglio ¢ (195 S oS 18 (4295 B i &y 2w o5 39800

0395 (a3 359 SACAbiB o S35 Al sty bl 2 ¥ 63 ol 4 Mie 810 iz (1254005 g (il L IEITIIETY,
D (S JS g 335 o3 335032 70 095 o 4 B0l O j0 s 9 S lalbogls oy ) Sy Sudlas 9 S Sy
Sl b (53l9 3y g ey ST S o0 Ve B Pe ol b g aan 10 dunds dus cdin St oo g Saglie iy yod daliyy
o) o el PA g L8 5,5 055 09259, 19 .5 koo V 2+ 4555 e 35085 plodl B o2 251 oo A= B 7
b plodl iyl Judows 9 (293 (5 cyaes! 3l eoliiul b Waosls oo g 4y jou ol plonil Uil & yg0 4y o043 pod dul>

4 Jate Joiud) golans y3 (Pvfe e Vg Poefe o Vil 5 ) Sl Jlosine Cuglis g5 (yr L3l 35515 gl glas
(P=+1+99) b s52rg (6 J5 sixo Coslis LagS 5 pliSad crnt F cyainyg

Joasy o (25" sl Lol e go (28T, L3l 5S01S" 5 (pudguadl gebans 4535° 5 (3 o3 alte 90 o0 ol oLt ol IEEEDRE

:lbbj‘,..\as

OreS ¥ ggi culis

oy S e oS 5

sl 4355 9 3 )9 DB a4y 5L F (u5g 0 ) e ¥ ontian 4 Jate
Lol sl Sy codlad Jolds  Sai; 0guis o alsloe (glogeli doddo

She ohless 0p3 038 S5 5 (loys 0 aleiie (S clled ) ) ] .
wlig, colled & sl bag)s 5 e pf) plol aSly wins e 45 S (Splio (silons (gl il

ks 2 ess 55, lalllas [¥] 5 00938l zlis o3l oS L9 el s Congli (gl 5 Lkl 5 520

Sleoaly 5yl 0 00linl 8 )50 JoSo (sledla 3 45 waoe
o S (glog s 3 aolitusl (S5 S i 5 ol
OLLS 4l » ploys el (23559 Sl 13 5 Cubdas Julge
slagls aly » lops b awslie ;5 Joono jobo 4 ()l
3)lge (5B y2 30 9 Condl ys s 50 g sl il f ¢ loond
oaxie Olalllas L¥] 51 ol yon a3 1y (5205 il (5 )loe
£55 Cald 4 Moo filors 10 (59 Sligpei 8 oy

Sledghs Gedgusl s pliie S 81 50 Sgdue (atuiie 3590 95 2
Wlgiaes 395" 9 03l Faly ralguadd 4y (rlo ©j90 41
7 Moy 5 iy Rl e Ll (s Sk oy (silulee
Dl oy g anBls (195 559lS Sl b piitne alail, oy
a4z b ol [0 YT amase (205311, ¥ g5 cls &
a gbows cubs )l Ll eloan! goladl glavsly
Ol sy o0 5185 41 (5,900 Jd)lenS 9 530 slagley
Sl Sgdue dnogi Jol L 9,49, olie 4y (S5 S

1 s Oukians g3

S S 5

5529 59192523 09,5 gl pole g Slapol uStils olife5- 1 LIS
A (1A) AOYYFYY bl

aziz.zinvand@yahoo.com :aolb,



http://jsmj.ajums.ac.ir/
https://orcid.org/0000-0003-3038-2313
https://orcid.org/0000-0001-8129-5610
mailto:aziz.zinvand@yahoo.com

slacodled open 4y LS Glagyls 5l soliiud o cpl o
&yt sl olS §f ool .09 adly 50 wlyzy Yazol iy
@) b laasio azg lips il daglon oloyd 9 650y
OBl 4y (1953059, 3l 42 dzgi b el 00,5 Bglans 295
29 9 e gloacs oyl calis ¢ aLS slaos,gl,d g 4
Sl (LS glag)le cnl ) (Ko 455 0pdion el oy
urtica dio- sole pb L &35 50 05 o st b 0 a5
5 a5 cuwl Urticaceae o, 3 dlluwasz 4 ale al5 dca
.M‘od&ﬁ&&abﬂo}qé‘fbhﬁss’uﬂ&&gbgw
IV N ] il ol Jlots g Loaol iy 3T dig ) g0 oLS 0]
2 5% g9l olS G lyie 4]y 455 cale sla b
IVAY] Wlos,S 5o s o 3l Lo (50 yleyo
s 4 Do 80 olmiy (59 2 45 (o 0 e g iy )b
oo lade ailyg, a5 gol,3l 40 W55 ,S camliie <8 )T plowl Y g4
(S o 3 B0 SS5IS ke oo,y 58 5 e
Sy95 aalllas Lol [VY- V0] el asily talS (g Joline g 4,
L a5 oo Sl )8 plondl g (59, 2 45" 5o
5 oy soeallas 590 50 5ol lidss [VF] ols olas
(25 5 Sl o3 dine) 33 (Jg el a3 5 plondl 2910 lalS
&3k dllhas ¥ ggi (s llew jo 455 JoSe Spas
OB 9y &S SKen g S Griod 10 el 00l ploxil
4 59y 0 455 o)las puaw £ dpas wd bl wialls
& Cunglin sloasld y (s foline 3l (s3lsm iz o ol yen
Slidios jo Jg Y] ats snalive Ll 95 a3 5 oyl gund]
Wl ag cuto 95 0B J5S p 4655 JoSa Byan 31 5500
500 gy aBlite 5 Ogazme (slaaidl, 4l 4; g5 L [V
oS B pae g (oS 5 Sy pa3 oot yudls e 0 S
2 B 0l )5 9529 ¥ 95 e iy M o 50 50 4555
4 (stoglho 5 (515) (o125 55 (o5 4l S 8o b
S0 39 el 3 55518 RBPA (fss0 2 4555 B mn ol o
QS o ) ¥ g9 e 4y M

i 0'35)

YO 5l s plonil g1yt Csj90 41 45 gl ol po

O Gl jlom il (s Sl & (axzlye 51 4S (558
Cabo 4 s 0y0 o ciiild oaigy 9 Wog lied L
el 09)5 Jlozr s (Holial O jg0 4 g WD IV g5
29,5 Y .ols plowil oS 5 g1 ped Jadd aST 29,5 ) saiad
255 (eS8 45 (g5 ¥ 0 S Ll 0 &35S add oS
50 Glalae gon a5 208 09,5 . F 0,5 Cdl 0 455 o0 g
Aalo oo o dsdllag ol 15,050,505 Cdl; )0 atdn ctn Jobo
Sl Buon 4 9959 bgyd (il 9 Jlw £oL FO (o
Sl j2rds (6 lon (Rl 3l Wiogy Ol (3aions bg b aia
S 05 ekS VO 5l 5V Sy o395 (el (s oF o

Yool . Yo 090 . VFee o1 1o 9 010 o

ol 6l ol S92 1, N collad 13 g wlazsls s ¥
aslllas sl byl (ol 59 b (2 el S el
45" ol (1Lt 9 50l 4y b sutialonl clalllae (slegil 5 culis
ol b LF] 0l 5550 (alastge (teglio 5 (s3lsm iy 5
I als S Jaoro jsb 4y lasdljgiuws ol 251>
S Jito ol 4 lansS olgiy |y ayad Sk ly 5 s
38 Sy 8l 63l (20 45 Wi it 13359 b (el
B o batin 1o 5,z b duw J8las auly colys 45 M
39 plonil 8 pae (yjanS] ST w0 p3 P v Sl iy > 970
Jawgie ol b axan 0 4880 1O+ Wb gilsa ol ,ai b
collad 0] 5,5 all azin jo ol cad b aids £+ b
Foe g5 i GhalS  wlgts (53lgn iy a3 alez 5l o559
wad Bl oo Yo 5l (o a5 bl 51 g L7 VT waly
4 sl Sl 052 e 3l 5 0039 GRS (sl I gl 4
Se ot (Slslie mulais 5 odle (o7 S8l (atuie 5k
Sleypls slasSse 5ok Lo a5 Cosl Jlab 52,009)0 g0
Slal S 00 i Egiie (Suiglom o Shos b Jlab gy
OeS9y 4 Jeate Jiud ) 9 (i) s0niSSgmsl eoid Jals
'(RBPA) ¥ (yuig 4 oo Joius, [#] ailoants lulis
505 S5 oo ySge cains sl 5 el seed 552
IN el 59 oz 8 (A adling) Jois,

ol 052 <8l ol (g ol 0l (Lol oSl w5
@7 S8 Sl e cnl el G g S cnl elgS e
iy Jasl pudas oy 5o silises (glas Slas b g odliped 3
shasze 095 o b g Conl olyo 59508 9 Gulgul 4y Ceaglie
otal331 1 dgul &y Caaglie Y(GLUTA) 557615 glaoams Jlis!
GLUTA (59 Ltal3dl el o359 coallad alowi [4] wms oo
Caleyd 9 Bl (95 1S9l als Sl azeatiyo oS 95 o0
3 aloljl el 4y 3598 L] 09 so gl 4 Cunglie alS
$dre oole ol (ol cdlyyo g WS pod i Loy slié
3 GLUTA oolgils .05 oo alowl Lo oaxms JUssl cputigp b
CrFete 3l S GLUTA oS oal JS25 5518 J3 gude o3 )lo>
2l sl o 5 o 35915 IS (908 ey o Ll
o b0gl 2 (Sladnsl b 95 o uge y59a8L5) [V o]
41, GLUTA Jlaul ( Dlae sl ol 10 2a25 b (22 <L
o JU! alydl cums (5 59 9 S’ Jisro ba Jolos () el
Sl (Selglie 5 0gue 9 19> Sl el 50 (2pklae

1. Retinol Binding Protein 4
2. Glucose transporter type 4

¥ &9 Culad 41 Mo (539¢8L5 5115 Iy 53 (S 55 S pe g 4535 JoSo Bpucn by 575 13 gl 9 395 F aig g 1 Justo iy gy Tghins Ollpuedd 15002 9 426 ding

YYA



http://jsmj.ajums.ac.ir/

Y ooglods . Yo 090 . VF e 591 5o 9 010 o

)%l_w SS—>

s SS9 59 (2ped S0 ) Jader

(s Al 3> 3a23) (S31g2 (39 303 (st 1,55) (gioglio oy pod wia
[ A=Y -f
Yerhe Ye=)Y oA
e
39 ) =

4885 Ve 5l s e Jol Al e 43 0 pod Ay p0
B0 Ve Jaldh a5 slioo 9, (203 (Shol SS90 005 05
i g 30 OIS 5o ol s 439 3l oolaind b Soglio 0y yo3
00350 U b S s 40  Snglite iy yo3 1099 SOV g (g ¥5gmn
Sl ol plowsl 4 a3 slacun (g col il asB ¥ L ) SS
O-Y 5l g 099 Jled Col il 4B ¥ Jals 55 S > oy
Cnyed 4k Yoo ol (g3lon oy pod sl ol il adido
FroadliaS o oSl 59 (oS (e90 Sppe s (S3lg0
dslznn (g 0 ploil by 50903 diitins B ) o S 3 A+
S i ool e o SLE Jgo,8 5l cdiuiin <8 by
P liyd 3l ol b ol 5158 59y (g LS (2o
bl adiyy bl 5 e [VA] 0 Jps widlis j9a5” cslos
G 50 Slada plod ol ] (0,57 8 p 48,38 Vo 55 09005
() ojlads Jouz) o 135 5 spbosloas VY-1F Sleles 0 5 0)lsj
(S 5 diges

3 eopslom 9 osesliter Cugi 90 0 9B ST Hged
B 3l o Sl VE BV Y) il &y 45 Lo 55051 oales
293k 59 51 T dl (alyl o o (23S aeg (5
3ui&sao&gb)i)mﬂhgmdl>)o3%
Slasihad osle sl ool gl 13 095 Sdidhen ¥ Olye
42,85 40 490 i ¥ e s b S95 (slodiges .ol 4z , EDTA
(6 25 Aiged 975 (e dy g WA Gndy yiilis 4830 ) ¢ ke o
(PYRUR PRV K CINIOR PN ESNPES B RVITCPI W 7 XN
sl Jlasl ol lojT 4y o asties! ol 12 4o

oo s pad s

S 8 Sl <o g 1Y g, RBPA (o Kaslail 6l
&l 9 V0 pgimg 3l eS Cuwlus L ledT Cusabio
S 3 S ST S5l o1 g b 5SS (5ol
VIA- 0+« pgIME Comuluns by )l sl youS" Cuslaos ¢ yg03] o 5bs
S 5 col oS IV g, & Galgul (605505l 5105
A ool AIY- O+ + pgimg ol L Demeditec

Aol £ g )5 ke Yoo 5 Ll g5 i 150
558 g 3 el 55 pie s P B O i
Jee YEY 5l g low il aylus sidn Cotr Coie 4y JSTg 59
3t b g cutls 4555 4 (sl 09031 45 5590 50
Sl y 5} JB oo ) Badod 5] 0,5 o8 Cunsd Al g
)lS L):’ﬂ) l.) QS“SS 9 ‘SQLH.& Sygo & Lb‘s;é}c)'i GA.AL;G:A.."Lé)
Sy Jaugd g ol ool layl 4y asiculs ) (s o Lis
g 50 9 88,5 )18 diyln 3590 sl gilie 9 008 (aatiie

Al Ol Bz o S pas

S g9 551 gla s L

0395 dglad ¢(yj9 8 ol o3l S siagyg il (slo sl
Ko Jae Jbuzd (59515 b o Soge31 39 sl "BMI) s
S 0095 (ALl b ol p)TkS a1 g Glall Sl
2 PSSz g druloe 05 jedone (g e ]
e s Loy 9 yia gl o 2 08 e (s @ y0 e
A (58 o3ll yie e <o b pletl el

Qi b

Ol e (229,00 HLS (SlolSidg 8 5l i3S slacs y lad
05 By Sl 5l eoliind b e 9 b ()l 5 Glies
gls sl oolawl cpx o Lol Job o ik
039 PSS o il dp S dee Vo e WS bansgi (55925
4 egley w0 Ledg)lo b 4338 (ISlgyuem o)l 5l 095
@M (ol easg o 5l smr Of Gled S 0 Jslore @90
DVAL ass 57 el

o SS9y

Al a3 o o adys a gi3gas] e 9% ey

g iy sl o359 Sl a3 plodl o5 g el L ]

Sy Sl plod 0 w2428 Sl ogej] fdiuniion S5 S ode
S jpda g sy g gl GloSaS gl Lisl 58

@55 Sluped dtie Cute Jold pol> opped SS9y
plodl o > Mgio e duler dus 10 ((53l90 Shagliia) (lajon

3. Body Mass Index

IARI ¥ £95 Subid 42 Mo 3940L31 115 51550 13 (oS 5 105 9 355 JoSa Bpucn b 515w 53 colgual g 395 F (3iig 2 4t nale JoisSy (gm0 T ol 150 9 G g



http://jsmj.ajums.ac.ir/

Yool . Yo 090 . VFee o1 1o 9 010 o

o siogas shnogs lacdls ¥ Jgur

Sl ootk 0 Sike )
- - - - - =
JyS 095 w555 095 @35 09,5 209 95
BV/SAEY/SA FA/FOES/F BF/8-E¥/0 OY/VVEY/+0 () 4 3o
/NS08 Yo /EYEY/50 WY/FVEYIVE VRA/YVEY/PY o sl 3B
YY/V LYY YA/ VEV/TE YYIVSEY/AY Y510.£5/10 (BMI) 5 0395 a5l
BISAEY/\Y SIVSEY/AY FlosLy/oF vifaty/-y o & (Solows 033 Jsbo
. Sy gole o
JYY| Iy N WST
5 . . & é. - oo P -
ORelS (pped 09,5 30 (89,5 19y ST pwyp o Slel g,

(efo0V) Lab 35615 (+/4V0) ydamsl mhaw ;o (5 lobine
Ol ol Lol (cdly jtals” ax 51 RBPA mlaus .o osalice
W35 Bpan ol 4y ped 09,5 10 (+/TAQ) 04 Hlolise
Lib 3868 (/o)) odandl mhaw o (g blne als
tj)mo”f)o.(’/‘\A)d&oMLmRBP45.|4.»5(‘/“\)
Lil 35605 (o/+ 2 V) Cpdandl mhas yo (g loline talS (538
Lg)bhmﬂ.si.’ie”f Q.ﬂ)é RBP45.|4.».J$ sdalico (+/++Y)
Al odslie (6 lobioe il pots ] 555 09,8 j0.(+/VAY) Cliihas

(Y oylods Jgoz)

Slies Opalotey alye 50 ol ot I (el gl
alae § ae Ll il de2g Wog,S o o (5 bl

By 5 50d5S ige3] 3l lmeals &365 (1092 (aeele (gui) 2
dlio Coz (295 & Oseyl 3 Al solitul Cags yaom
dulie (gl 48, oeSy il g Julos (i3l 51 9 (59,5 cy950
el g agjos (P<e/0) ol oolainl 29,5 Oy
b plos Y¥ e SPSS 58l 5 5 oolizes!  oosls

Lazily
039 8 ¢ (S Loz 093 Jobo 4 bogy e Sinogs DL

03,91 ¥ 65Lais Jguz 10 o S59031 (BMI) s 0045 jas-Lis o

LI PRV

29550900 Shyss (w8l (295 & 905l b ¥ Jga

b T e B1y5dl (Slo o8 .
a9l opiloia
e —IfeA $I5EV)) Y s
A —$IA VoYV VA S15£)/\ s
ooy WY VEISEVNE Stk /Ay IS p‘ﬁ/’: ‘g
doy Ny Ve INEVIY- FIVEVY s
of+ey —0/M (R ==VAT I/ 5
/o -5 Y-NAEV RVAR s
deey WA VRAEEVYY Va-fY e
AR N-% YR YINEEYL e p;’/”; .
ofss¥ YIYY D IR==VAg ¥ +O/ALEYY/A &35
do) o ey YoNYEY. Y s
I3 ¥ ¥ItE/ ¥leck+ /¥ s
v WY $IVE /Y FIEE- /D oS
¥ pulom & Juaie Joud

WY ¥/ YIAE- /¥ N e o fq‘g“ )
I3 Vs T ¥tk s

R Yivy ¥vElrs ¥leck+ ¥ &

) AT

Y 95 Culd a3 Mo y3043L31 5115 (550 )3 oS 53 iz po3 9 4355 JoSa B pucro Ly 5,15 50 3 conduanil g 55915 oF (g g 3 Jusiio Joind 5 (g0 pow Zrgbane O yand K02 9 4l g

vt



http://jsmj.ajums.ac.ir/

Y ooglods . Yo 090 . VF e 591 5o 9 010 o

—
Yy

)%l_w SS—>

2955 Ot Sy (o)1 8l il ko gl P Jeur

Sig. F df @ y9dome ggocne >y Aanily yuiia
Y4 «IYos Y Ivop aseilota

) oy
ofesy YNAYY Y Va7 aeilom
<10 \lai ¥ A/ Osofluta

] S8
o+ oY/ + 00 V¥ YFANAD ()9‘)‘0“1
<INMA «Ivyv ¥ 1o o9oilobe

. ¥ ooy 4 Juate J5isd)
Y Y/o+) Y -IVA® il
R

ypld o=

9 Sl 95 (9,5 55 (A (ealisg) Sy (sl JigJo 0329
TOVLDL) 5 Jlones Mz b ety e 6015 i lausiss,
Gorb 3l ISl aliae 4y 5508 JUal LY YT aams s 2al3811,
e T 39S JBU g 09 oo ploxil S5l JAU (slocratsy
kil p3b o ol collad aS ol Sl aliae 10 p 4999 3
35518 (slwoazas Jlanil plorailar gl Cansd gl g aliae
ey His gl il 3o 511, Jpbos s 4 os 51 ¥
0% ST alS Jstens (slapunsiSe J| (53 5 oo Jlab
(Cedgadl 4y Cunglie b ol3l o (2359 Codlad ) g 9 (>
& pedlygions 51 F 5S5IS lmonins Jlis lrader 5 JUi
@l ¥ 55 b lows (Dhie slo ok lié alaws
S oeBan il Jled Gosb 5| (Dlae 2LEl &5 6k
F 556l laoasms Jiml loal> cel AMP L oady s
Ve (b o3 5 Leges 3gdi oo Jobo o 4y Goe |l
o Joho el a3 Bos JI ¥ 56l5° sloosins Jlansl plorad
Oy s 99, Sl oad Jides o oo S ,25 (yad gunsl gl
P 9 ¥ 5Sls lacaums Jlind Jlgl8 ( eglie 9 s3len
LVeve] aims o G2l331 Y 65 bo ol lows yo i, 35765

Sl 520 o (Falil (2 yo3 o (B2 sl

055 98 il slaSvgesl 5 o s o3 40 (rdgud 4
9 0N 7wy (halS Jlejes 4 oday pl &S 99 e
0dd 00ld Cud 356l5 Basmo JlES! il udas yuioren
S 5 gl o o JLds 4 9 0900 (Dlas ooy
Ien g s hale JST0V YY-YO] witsey o 3900 1, 0395
ialS el wlgs so (53lgp (g i 45T wizdly o (glaadllas jo
S aSlS (B 1 g (el Cuoglie 0940 9 (50w RBPA
Yol g 0ad (Sdalin pyois b 05 jo gl Jlas
RBP4 &l i il oo il oo idguad] Canglin as L
19 Cryed 09,8 18 RBP4 asmuis o ails Judo [¥8] 5 .5 13
Sglis s 4 Yool o) San g oy Lis aslllas by il anlllas

4. Very low density lipoprotein

Lg)LbLz.u C;jLEaS Lmo”f O ‘).:Js-u.\.“ C5"°"" 59 6‘43.5&&.&»
oy oy S cyur Bl LS gulis (P=efe o V) cudls da29
3929 (5 lolize iglis JyUS 09,5 by 43S 09,5 9 43S 5 (2 ped
PPN RUTRNTUPSI YIRS DRITRL DRYIRE JURRPHRY N
ol o &y (32 03 9 4335 (ot 9 4535 B e ol o Ay (33 503 g (1 o5
(P=r[+ oY P= o) o 5 49) S olins Coglis 4535 5 e

(P=+1AF 395 JJoline Ciglas i35 g oy yo3 09,5y Lal

gl Unog,5 s 8 35315 ko 5 20 o o
o ealiie ool Jas 4y (6lo pusy 0 (P=+1 + V) 39 Jlolins
O2reS 9 A5 G 9 435 B olpad 4y (2 503 5 (oS (2
Oyt Ll dP=2/+Y) 09y Jloline ©glas 4535 B paae ol jors 4y
(P=+1DAY) Cblas 3g2rg foline o5l 4535 g 1 y05 (slog,S
og,S 5 plaS” ey RBP4 mohaus po aan cutin jl amy

(F o)l Jgaz) (P=+/+ %) cudlas 0929 (5 lobiae cglas

(W)
4

Q& Jaie Joid, cdile gialidl ans) o (godaie daleds

s los 42 e 5 3l ojgadll lars o8l 1o ¥ 25y
g a8l 039 el )0 3925 ¥ 53 s alox 5l (Sdlie
Ot oot LU WIg5 oo B (2289 4 e Joia3) (salonsdly
SIS (oandsin VNS g gl s Canslin 5 17 035
09,5 ;0 ol (ylts anlllas oyl ol LY o ] asS" olowl o cubs 4o
SIS 5 folinn sobo 4y 36 35S 5 gl s et y05
SalS ol Wl il talS 4> 51 RBP4 mhaw Ll wly oo
iU 35605 9y gl by 53 4335 B e 09,5 10095 Jlobins
&loline oiT RBP4 pebaus el eczily talS (g folins yobo 4,
9 Cyedgandl 1 09dle 4335 (8 o ol podd 4y 0y yod 05,5 o .Cliilas
@iy a3 il 2lS g folins ol 4y 55 RBPA Ll 55718
3 oeBen obe 9 GLUTA MRNA alidl el o555
et 9 GLUTA ¢y Gtalidl [NV ] 05 oo oty slshs
OeS9 L5 RBPA ol s opdle .39 195 ,50,5° ,3 RBP4

¥ £ Culad 41 Mo (539e8L5 5115 Iy 53 (S o5 S pe g 4535 JoSe o by 575l 13 gl g 5915 F (g g 1 uto gy gy Tghins Ollyuedd o 15002 9 426 iy



http://jsmj.ajums.ac.ir/

WL
iy 5 ko B o100 yolor ko slaacily JS 55
S edguil mhans p 4355 2LS JoSo Bpas 5 (o35
Olse 3ehoS @l 4 a2l b (pizran ol RBPA 4 LS
435 JoSo g plaie 359 Al g 90 3 colisul a5 caf

ool g J51S g b (o25u gl cge o LS 0
iy a3 45 S (g om ot iy D9 cn RBP4 5 LL3L 3515
Gl 5| Wl e 4335 hgies Bpan LS ) (Shaglie 5 (53lga
2 (sotee G RBPA (a5 0 9 LLAL 35'6lS crdgund] als

M SlhaNe
SARg3 BB Sl 31 9m

8 3 sl 0 Caley Alin ol o Lolas BMS] Jgeo!
T Gipehs 5l wivgs bilo oS leg yo aucidls o5l TS

ORegR gy iy o GEALS S D des (uizen Wigd
A 4Ll 455 aile yoe o ) ledbl aiogy

b o>
g S e

alails o8 i pol> umghy

&lo o5l

)5 @dlie ()15 allie (il B tmgs el b

Yool . Yo 090 . VFee o1 1o 9 010 o

By ol pods Ay 3 103 09,5 30 Ll ey oy po3 oo g ol 4o
(S5 sim sl 1, RBPA s kG35 5105 5l e 55
58 w2 o Sialidl fludl jo |y RBPA mdaus Bl ols jalS’
S oo RBPA oo il 20lS" Eesly 5 StalS a8 >
sy ysb 4 RBPA o yus cliale a5 sl ool ylid ulalllas
IYY] o jks L3 WHR g s (o0 Sy bl ol Jawors
Cpyed oS wiols lis glaadllas 4o oy Ko g gilogs ol
CVD jlas Jalge 5 5" Caadgizms (ygs (53559 (slRao0s lgo
oIy 5o 1, RBPA (3 (80,8 clile 5w oo 9 |,
ohals b j5s,5 ,o RBP4 clale [YA] ams oo Ltals Gl
sz s Jske 10 (GLUTA) ¥ 35415 sacms Jlisl yo ool
ohals o 4558 @l 51 ozl 1530 4 LYY] sl oo taldl
g aznle gl Jolw p 4538 S (A il ouls oyl (95 Wi
3ol catls pr 2al38l camge &S 3y ddlie JS25 (381
Cale 50 o3 48 0518, Yl RS 4y Eules g o odas
3 gedmadl 3Ll Sy o5 2 4535 Sl (o aslonil oo € 93
2 Lales o5 olamdl 25 SRl 9 ISk sl sla ol
S salmloe ¥ ggi cabis 1o (95 a8 (28, YU talS
T collad g Sljonpn,S 5y ien loosisS jles 43S
£ a3 (93 B 38, YU (talS 4, Bl 45T el L
9 ol iy yb ¢ pol> anlllan b bl oo [¥] aslonil o F
2455 Mg yaum o )las 3B (g b Glaalllas o Ko
Culsd e (Lo 53 Gl gl 43 Cungliln g (195 W5 (2L
RS s 4355 (Sl om0 L 45 035 )57 (5155 €Y g3
e 4G (g 395 g0 Al 59SCIS (rnplS g0 9 LLEL 195 i
oo L 5 B30 o Al o (g o sine e
sy Saidly b ol tags szl [YA] g cylgud
wd s =92 @lee Jae S9y 5 lKes 5 (el
ojlac ;3b oaums L wadioly guw) p slrasil cuslil pon
o o sloibyn 8 el 85 Gl 5 455
S35 055 g 0 oiSKen 5 (Sed [¥eT 0g (bo
u-:-'r““ )bi.o AS” Wiy A, o.;J 4y ‘53’|).>uo slesbge
9 Sl fals 45 oaillga oaiS el s 09,5 1 jli 99
235,5 ofsi6 el 4y Ceoglin 2l 1y o Jlato IS5k
oad )15 IYV] codliiljpn pol> iagh (slaazily b as
2 Oddgml 4y ol R L (03559 Sliyyed 45
095 359I il Sl crge (Sdgal 4 el glacdly
Mo ghlegs yo LA (9 SIS oline (alS sy 4
S Siis oaamalis a5 [YF ¥ ] 0 oo ¥ g4 culid &
Ploe (el s g 93 Wi JpS (o9 Sl seS

Dgdoa ¥ ggs i 5 (AU

Y 95 Culd a3 Mo y3043L31 5115 (550 )3 oS 53 iz po3 9 4355 JoSa B pucro Ly 5,15 50 3 conduanil g 55915 oF (g g 3 Jusiio Joind 5 (g0 pow Zrgbane O yand K02 9 4l g

Y¥Y



http://jsmj.ajums.ac.ir/

Aug, Sep 2021. Volume 20. Number 3

References

[1] Tahan P, Ghalavand A, Heydarzadi S, Maleki E, Delaramnasab M.
[Effects of aerobic interval training on iron stores and glycemic
control in men with type 2 diabetes (Persian)]. Razi J Me Sci.
2020; 27(8):105-14. http://rjms.iums.ac.ir/article-1-6235-en.
html

[2] Ghalavand A, Motamedi P, Delaramnasab M, Khodadoust M,
Mahmoodkhani Koosskaki R. [Cardiometabolic effects of ur-
tica dioica in type ii diabetes (Persian)]. J Diabetes Nurs. 2017;
5(1):59-69. http://jdn.zbmu.ac.ir/article-1-156-en.html

[3] American Diabetes Association. Standards of medical care in dia-
betes--2012. Diabetes care. 2012; 35 Suppl 1(Suppl 1):511-63.
[DOI:10.2337/dc12-s011] [PMID] [PMCID]

[4] Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG, Blissmer B,
Rubin RR, et al. Exercise and type 2 diabetes: The American Col-
lege of Sports Medicine and the American Diabetes Association:
Joint position statement. Diabetes Care. 2010; 33(12):e147-67.
[DOI:10.2337/dc10-9990] [PMID] [PMCID]

[5] Hordern MD, Dunstan DW, Prins JB, Baker MK, Singh MA,
Coombes JS. Exercise prescription for patients with type 2 dia-
betes and pre-diabetes: A position statement from Exercise and
Sport Science Australia. J Sci Med Sport. 2012; 15(1):25-31.
[DOI:10.1016/j.jsams.2011.04.005] [PMID]

[6] Soria ML, Sy RG, Vega BS, Ty-Willing T, Abenir-Gallardo A, Ve-
landria F, et al. The incidence of type 2 diabetes mellitus in the
Philippines: A 9-year cohort study. Diabetes Res Clin Pract. 2009;
86(2):130-3. [DOI:10.1016/j.diabres.2009.07.014] [PMID]

[7] Ghalavand A, Motamedi P, Delaramnasab M, Khodadoust M.
The effect of interval training and nettle supplement on glycemic
control and blood pressure in men with type 2 diabetes. Int J
Basic Sci Med. 2017; 2(1):33-40. [DOI:10.15171/ijbsm.2017.08]

[8] Goodman E, Graham TE, Dolan LM, Daniels SR, Goodman ER,
Kahn BB. The relationship of retinol binding protein 4 to changes
in insulin resistance and cardiometabolic risk in overweight black
adolescents. J Pediatr. 2009; 154(1):67-73.e1. [DOI:10.1016/].
jpeds.2008.07.018] [PMID] [PMCID]

[9] Kodama S, Tanaka S, Saito K, Shu M, Sone Y, Onitake F, et al. Ef-
fect of aerobic exercise training on serum levels of high-density
lipoprotein cholesterol: A meta-analysis. Arch Intern Med. 2007;
167(10):999-1008. [DOI:10.1001/archinte.167.10.999] [PMID]

[10] Augustin R. The protein family of glucose transport facilitators:
It’s not only about glucose after all. IUBMB Life. 2010; 62(5):315-
33.[D0I:10.1002/iub.315] [PMID]

[11] Kharaee F, Dalili S, Medghalchi A, Koohmanaee S, Bayat R, Za-
manfar D, et al. A review of the effects of urtica dioica in con-
trol of diabetes: Hopes and challenges. J Diabetes Nurs. 2020;
8(2):1119-27. http://jdn.zbmu.ac.ir/article-1-398-en.html

[12] Dadvar N, Ghalavand A, Zakerkish M, Hojat S, Alijani E,
Mahmoodkani-kooshkaki R. [The effect of aerobic training and
urtica dioica on lipid profile and fasting blood glucose in middle
age female with type Il diabetes (Persian)]. Jundishapur Sci Med
1.2017; 15(6):507-16. https://www.sid.ir/en/Journal/ViewPaper.
aspx?ID=533592

[13] Liu Y, Liu SX, Cai Y, Xie KL, Zhang WL, Zheng F. Effects of
combined aerobic and resistance training on the glycolipid
metabolism and inflammation levels in type 2 diabetes mel-
litus. J Phys Ther Sci. 2015; 27(7):2365-71. [DOI:10.1589/
jpts.27.2365] [PMID] [PMCID]

[14] Zarei M, Hamedinia M, Haghighi A, Noorafshar R, Amini S.
[Effect of three combined aerobic-resistance exercise train-
ing protocols with different intensities on metabolic control
and visfatin levels in men with type 2 diabetes (Persian)]. Iran
J Diabetes Metab. 2017; 16(1):63-76. http://ijdld.tums.ac.ir/
article-1-5492-en.html

[15] Tarighat Esfanjani A, Namazi N, Bahrami A. [Effect of Hydro-
alcoholic Nettle Extract on Lipid Profiles and Blood Pres-
sure in Type 2 Diabetes Patients (Persian)]. Iran J Endocrinol
Metab. 2012; 13(5):449-58. http://80.191.203.9/xmlui/
bitstream/handle/123456789/53705/IJEM-v13n5p449-en.
pdf?sequence=1&isAllowed=y

[16] Gohari A, Noorafshan A, Akmali M, Zamani-Garmsiri F,
Seghatoleslam A. Urtica dioica distillate regenerates pancre-
atic beta cells in streptozotocin-induced diabetic rats. Iran J
Med Sci. 2018; 43(2):174-83. [PMID]

[17] Hassani A, Ebrahimi M, Ramezanpoor MR. [Survey on the
effect of eight weeks of regular aerobic eexercise with con-
sumption of nettle extract on blood glucose and insulin
resistance index among women with type ii diabetes (Per-
sian)]. J Knowl Health. 2015; 10(4):57-64. [DOI:10.3923/
pjbs.2012.98.102]

[18] Namazi N, Tarighat A, Bahrami A. The effect of hydro al-
coholic nettle (Urtica dioica) extract on oxidative stress in
patients with type 2 diabetes: A randomized double-blind
clinical trial. Pak J Biol Sci. 2012; 15(2):98-102. [DOI:10.3923/
pjbs.2012.98.102] [PMID]

[19] Yousefipoor P, Tadibi V, Behpoor N, Parnow A, Delbari E,
Rashidi S. [The effect of 8-week aerobic and concurrent (aero-
bic- resistance) exercise training on serum il-6 levels and in-
sulin resistance in type 2 diabetic patients (Persian)]. J Shahid
Sadoughi Univ Med Sci. 2013; 21(5):619-31. http://jssu.ssu.
ac.ir/article-1-2304-en.html

[20] Gonzélez-Lopez MA, Ocejo-Vifials JG, Mata C, Vilanova |,
Guiral S, Portilla V, et al. Association of retinol binding pro-
teind (RBP4) and ghrelin plasma levels with insulin resist-
ance and disease severity in non-diabetic patients with hi-
dradenitis suppurativa. Exp Dermatol. 2020; 29(9):828-32.
[DOI:10.1111/exd.14132] [PMID]

[21] Gray SR, Baker G, Wright A, Fitzsimons CF, Mutrie N, Nimmo
MA, et al. The effect of a 12 week walking intervention on
markers of insulin resistance and systemic inflammation. Prev
Med. 2009; 48(1):39-44. [DOI:10.1016/j.ypmed.2008.10.013]
[PMID]

[22] Yang Q, Graham TE, Mody N, Preitner F, Peroni OD, Zab-
olotny JM, et al. Serum retinol binding protein 4 contributes
to insulin resistance in obesity and type 2 diabetes. Nature.
2005; 436(7049):356-62. [DOI:10.1038/nature03711] [PMID]

[23] Flores-Opazo M, McGee SL, Hargreaves M. Exercise and
GLUTA4. Exerc Sport Sci Rev. 2020; 48(3):110-8. [DOI:10.1249/
JES.0000000000000224] [PMID]

Tayid V, et al. Serum Levels of Retinol Binding Protein 4, Glucose and Insulin in Adaptation to Nettle Supplementation and Combination Training. JSMJ. 2021; 20(3):236-245.



http://rjms.iums.ac.ir/article-1-6235-en.html
http://rjms.iums.ac.ir/article-1-6235-en.html
http://jdn.zbmu.ac.ir/article-1-156-en.html
https://doi.org/10.2337/dc12-s011
https://www.ncbi.nlm.nih.gov/pubmed/22187469
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3632172
https://doi.org/10.2337/dc10-9990
https://www.ncbi.nlm.nih.gov/pubmed/21115758
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2992225
https://doi.org/10.1016/j.jsams.2011.04.005
https://www.ncbi.nlm.nih.gov/pubmed/21621458
https://doi.org/10.1016/j.diabres.2009.07.014
https://www.ncbi.nlm.nih.gov/pubmed/19766344
https://doi.org/10.15171/ijbsm.2017.08
https://doi.org/10.1016/j.jpeds.2008.07.018
https://doi.org/10.1016/j.jpeds.2008.07.018
https://www.ncbi.nlm.nih.gov/pubmed/18783798
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2770185
https://doi.org/10.1001/archinte.167.10.999
https://www.ncbi.nlm.nih.gov/pubmed/17533202
https://doi.org/10.1002/iub.315
https://www.ncbi.nlm.nih.gov/pubmed/20209635
https://jsmj.ajums.ac.ir/article_45368.html
https://jsmj.ajums.ac.ir/article_45368.html
https://doi.org/10.1589/jpts.27.2365
https://doi.org/10.1589/jpts.27.2365
https://www.ncbi.nlm.nih.gov/pubmed/26311110
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4540883
http://ijdld.tums.ac.ir/article-1-5492-en.html
http://ijdld.tums.ac.ir/article-1-5492-en.html
http://80.191.203.9/xmlui/bitstream/handle/123456789/53705/IJEM-v13n5p449-en.pdf?sequence=1&isAllowed=y
http://80.191.203.9/xmlui/bitstream/handle/123456789/53705/IJEM-v13n5p449-en.pdf?sequence=1&isAllowed=y
http://80.191.203.9/xmlui/bitstream/handle/123456789/53705/IJEM-v13n5p449-en.pdf?sequence=1&isAllowed=y
https://pubmed.ncbi.nlm.nih.gov/29749986/
http://dx.doi.org/10.22100/jkh.v10i4.886
http://dx.doi.org/10.22100/jkh.v10i4.886
https://doi.org/10.3923/pjbs.2012.98.102
https://doi.org/10.3923/pjbs.2012.98.102
https://www.ncbi.nlm.nih.gov/pubmed/22545363
http://jssu.ssu.ac.ir/article-1-2304-en.html
http://jssu.ssu.ac.ir/article-1-2304-en.html
https://doi.org/10.1111/exd.14132
https://www.ncbi.nlm.nih.gov/pubmed/32564394
https://doi.org/10.1016/j.ypmed.2008.10.013
https://www.ncbi.nlm.nih.gov/pubmed/19010347
https://doi.org/10.1038/nature03711
https://www.ncbi.nlm.nih.gov/pubmed/16034410
https://doi.org/10.1249/JES.0000000000000224
https://doi.org/10.1249/JES.0000000000000224
https://www.ncbi.nlm.nih.gov/pubmed/32568924

Jundishapur

Scientific Medical Journal

[24] Ghalavand A, Shakerian S, Zakerkish M, Shahbazian H, Mon-
azam Nejad A. [The effect of resistance training on anthro-
pometric characteristics and lipid profile in men with type 2
diabetes referred to Golestan hospital (Persian)]. Jundishapur
sci Med J. 2017; 13(6):709-20. https://jsmj.ajums.ac.ir/arti-
cle_52171.html?lang=en

[25] Horii N, Hasegawa N, Fujie S, Uchida M, lemitsu M. Resist-
ance exercise-induced increase in muscle 5a-dihydrotestos-
terone contributes to the activation of muscle Akt/mTOR/
p70S6K-and Akt/AS160/GLUT4-signaling pathways in type 2
diabetic rats. FASEB J. 2020; 34(8):11047-57. [DOI:10.1096/
f1.201903223RR] [PMID]

[26] Azali Alamdari K, khalafi M, Ghorbanian B. [Effect of aero-
bic training on serum adiponectin and ctrp-3 in males with
metabolic syndrome (Persian). Iran J Endocrinol Metab. 2017;
18(5):368-77. http://ijem.sbmu.ac.ir/article-1-2126-en.html

[27] Shahraki MR, Mirshekari H, Shahraki AR, Shahraki E, Di-
vband KH. [Effect of urtica dioica boiling on serum glucose,
insulin and lipids in fructose-fed male rats (Persian)]. Ofogh-
E-Danesh. 2008; 14(3):10-5. https://www.sid.ir/fa/journal/
ViewPaper.aspx?ID=86562

[28] Numao S, Sasai H, Nomata Y, Matsuo T, Eto M, Tsujimoto T,
et al. Effects of exercise training on circulating retinol-binding
protein 4 and cardiovascular disease risk factors in obese men.
Obes Facts. 2012; 5(6):845-55. [DOI:10.1159/000346205]
[PMID]

[29] Tarighat Esfanjani A, Namazi N, Bahrami A, Ehteshami
M. [Effect of hydroalcoholic extract of nettle (urtica di-
oica) on glycemic index and insulin resistance index in type
2 diabetic patients (Persian)]. Iran J Endocrinol Metab.
2012; 13(6):561-8.  http://dspace.tbzmed.ac.ir/xmlui/bit-
stream/handle/123456789/53704/IJEM-v13n6p561-en.
pdf?sequence=1&isAllowed=y

[30] Farzami B, Ahmadvand D, Vardasbi S, Majin FJ, Khaghani
S. Induction of insulin secretion by a component of Urtica
dioica leave extract in perifused Islets of Langerhans and its
in vivo effects in normal and streptozotocin diabetic rats. J
Ethnopharmacol. 2003; 89(1):47-53. [DOI:10.1016/S0378-
8741(03)00220-4]

[31] Jiang Y, Tan S, Wang Z, Guo Z, Li Q, Wang J. Aerobic exercise
training at maximal fat oxidation intensity improves body
composition, glycemic control, and physical capacity in older
people with type 2 diabetes. J Exerc Sci Fit. 2020; 18(1):7-13.
[DOI:10.1016/j.jesf.2019.08.003] [PMID] [PMCID]

Tayid V, et al. Serum Levels of Retinol Binding Protein 4, Glucose and Insulin in Adaptation to Nettle Supplementation and Combination Training. JSMJ. 2021; 20(3):236-245.



https://jsmj.ajums.ac.ir/article_52171.html?lang=en
https://jsmj.ajums.ac.ir/article_52171.html?lang=en
https://doi.org/10.1096/fj.201903223RR
https://doi.org/10.1096/fj.201903223RR
https://www.ncbi.nlm.nih.gov/pubmed/32627878
http://ijem.sbmu.ac.ir/article-1-2126-en.html
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=86562
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=86562
https://doi.org/10.1159/000346205
https://www.ncbi.nlm.nih.gov/pubmed/23258073
http://dspace.tbzmed.ac.ir/xmlui/bitstream/handle/123456789/53704/IJEM-v13n6p561-en.pdf?sequence=1&isAllowed=y
http://dspace.tbzmed.ac.ir/xmlui/bitstream/handle/123456789/53704/IJEM-v13n6p561-en.pdf?sequence=1&isAllowed=y
http://dspace.tbzmed.ac.ir/xmlui/bitstream/handle/123456789/53704/IJEM-v13n6p561-en.pdf?sequence=1&isAllowed=y
https://doi.org/10.1016/S0378-8741(03)00220-4
https://doi.org/10.1016/S0378-8741(03)00220-4
https://doi.org/10.1016/j.jesf.2019.08.003
https://www.ncbi.nlm.nih.gov/pubmed/31641362
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6796612

This Page Intentionally Left Blank



