WWW. UmS. ac.ir

Medical Journal of Mashhad

University of Medical Sciences

Vol. 67, No.2, P: 621-629 W
May-Jul2024 T

Wé.:)i_pl;alii;!:é;ﬂa&gbdqu
Folad FV L

PYN=FYQ ain VP10V 5005 >

* 00

ho! 4l

5 9 B bl 99l Dby poF Rl 3 ChomndS” F 50wl Sgug

Y EP RS Sl O S B cuwgila 5o RBP4

VEXIN o/ by gl =16 Y/ ¥IT il 58 g6

o>

aalllae ol 0 Somn ¥ g5 (sla (23 53 el i ln Jalse oy egs Sl LS SIS ols e
T oetrer 6 sl S 5ls s RBPA 05 0Ly it 5 Sl o5 51 s s b s>
235 el ¥ 5 (s e Oy il 5 0 SIS

IS o 0533 Lo 5 (o 5 VYY)l win Vo ks 5 Dy e VF o slate sl 1T (99
Sla Oy Lk o (N=V) 515 5 M=VIJ ST (5l 05 8 4 s ks WY £ 5 s 4 STZ 5 T
o5 S5 295 o O35 LB s 1y (amhn 5o ader O) gl azin ¥ o sls Sl ol sl 65 ol 05 8
05 0L pyed ande g 2T 5l e ol FA SIS EST 8 o e aaliy 53 IS 0 S s gel |
aglin b 03 8 o Jie 5 0505 oy 3 S8 5 0 il s (S sla Ik ;> RBP4
R

@S sl Jslw ;s RBP4 05 0l s (0 =+ /+ Dl S48 s me 2alS 4 osls Sl o5 gl
S (235 Dl a5 4 Gy 3 0 o gl s i A e J 58 03 8 4 e (D= /0FY)
P= /)5 S 1y ol gme I IS 05 5 0

4 0l s 5 (0sl5 Dl pad 0 ey 93 il SIS s s a L ol 4l 8 4R
Sl etge la sl Ca b gy ol b als S (645 s S 5la ;s RBPA 0L 20l

Ll (5 iy Olodllan a5 oS 3 s 5
Y 5ok 05 0l (oS 555555 I (SiarlS o 1S Olols”

il g i LT b aalllan ol 1S o

Doi: 10.22038/MJMS.2023.73120.4335

' Sl 29 SRIR O
3l dallae
de\.w)‘ .)L?Lm

r 63)’1’.‘ (e

Ol oLy o ST o3 ¢ g5 5 f s b 25,5
Dl Ol e sz

oSl ST o5 ¢ 559 (s 18 09,5 bl ¥
Ol O ez O A=l

ol o[y ST ol pale Coln guie "

Email: banaeia2006@yahoo.com


https://doi.org/10.22038/mjms.2023.73120.4335
https://mjms.mums.ac.ir/?_action=article&au=268521&_au=%D8%B2%D8%B1%DB%8C%D9%86++%D9%BE%D8%B1%D9%88%DB%8C%D8%B2%DB%8C+%D8%A8%D8%B1%D8%AC%D9%88%DB%8C%DB%8C+%D8%B1%D8%A7%DA%A9%DB%8C
https://mjms.mums.ac.ir/article_24123.html#aff1
https://mjms.mums.ac.ir/?_action=article&au=268520&_au=%D8%B9%D8%A8%D8%AF%D8%A7%D9%84%D8%B9%D9%84%DB%8C++%D8%A8%D9%86%D8%A7%D8%A6%DB%8C+%D9%81%D8%B1
https://mjms.mums.ac.ir/article_24123.html#aff1
https://mjms.mums.ac.ir/?_action=article&au=219879&_au=%D8%B3%D8%AC%D8%A7%D8%AF++%D8%A7%D8%B1%D8%B4%D8%AF%DB%8C
https://mjms.mums.ac.ir/article_24123.html#aff2
https://mjms.mums.ac.ir/?_action=article&au=172166&_au=%D9%85%D8%AC%D8%AA%D8%A8%DB%8C++%D8%A7%DB%8C%D8%B2%D8%AF%DB%8C
https://mjms.mums.ac.ir/article_24123.html#aff3

Obes 5 ¥ sl lallaue

T eo sl S w) SaS Sl cuwgilid 5 RBPA 1 51 48U b st susls wliyred @y dwly 5> SaopnsdS 200 9400 -TTY

RBP4 31, glie 288 K5 Slllls & s o opl b
2 Nl 03505 218 HIIT 5 g slin o 05 40 gl 5
3 Sk 4 Gl 93 05 S s 55 alS Sl
by Sl a5y Dbl Sl RBP4 &
s Feddllan zaS sz s nl b il esls o ST S8
03505 Jin |y S sls S 5la 1o RBPA 0Ly ;5555
Aloms Sa b ol adlas (usgdone ol w5l
S sl Cowsla 3 RBP4 Oy bkl s Ol e
Y o5 mls sl ) 53 0 S 5 sl ke mas

25 5 el

Sl e-1})
Sl Oy adS 1y 63,58 oo andllas ol (gl ansl
om 4 dms e LS5 Ol ) szl szl S O sl 5
" (.J?W Ve Shs sy gl aia Ve Oy e VP LT
cals] 53 Lds bl adlas 45 CS 5 gy B3l 00t
3 (Ve 28 () gV o5 SY 4 eY g5 ubs W51 my
aMJ}f.@_lﬁjawUmgyde)gf.xdjmﬁ
9$u,)@,~z‘u.<“u¢;u\v,&w,)umw)us
318 (Bl YY) (slos b (o (5ol £33 5 e
B )3 Oy e 31U L (6, gSS B aals 55 b,
YV 3 Y0 sl 45 658 23 b I8 WS i I o la
sl @bl & ws S ¢l 65 & e sl FY s
DUy 05 8) sylulul 5 (Blr gls 03 )z 5 e
Sose 4 b Oy alS cadlles Job js dil adls oz

V) olbsl e ¢ 5l oy IV E95 Cabd s 09—
5T 5586 Gy S Y s b Gl g (sl
b aT 05585 w1l oy 8 oslital s 5755 52
o Spo 4 s 055 p S AS o 20 8 eV 55
AU 53 STZ oo ags 036 J gloes <4235 V0 31 uy ¢S 5oy 5
G P 5oL Slis |3 Oy s 4 5 PH=FO L O o
Al ki S IS 05 8 )b 5y5 p SHS e S

doddo

4 dS 5 DMas (g sl L o sl Jas 5o D
3 gaeb Jolse 5 S80S o e Lol (sla 3L Ol e
S RSN IR DRI PREJE P F - ICHENCNE
Oyl o2l 55 ool e slowst ol g6 31 (G Ol gie 4 6 AS
e AT 5 55 als ) Db wods s ol sl 0l b 2o
B RS N O S T-T I I g U PP
S (St YN 55 a5 S 355555 S
(e O e 2w ST eatas nl 53 03,503 ot 535 Jelse b
Ll ol 50k 6555555 8 (glo 5T Ol b o855 - sl
o Al badse I 0L b S Ol e dlanly Jul po (5
Jelse b Gsnrpn slo ailsn 55 4ty 48T S s,
JUL 55558508 (gl 5T a8 305 55 6 K5 (o s
4 Jate 555, e ol 53 ST e Sle |y guS SIS
Chle 8 il ol S 50T 51 S (RBPA) F Jyis,
ol Pl o I 2 sl oy 00 OT (e
5 I e e s e e 5 (G AST LU 1 G &7 S T
RBP4 (1) oubas A8 5355555 58 5o b 511 eSatnn
SIS o pos 5 o 15 SAS 555555 I8 od e
dalgs 4l (OIS o Cannds |y Sl SDas 53 o sudl
Lo g RBP4 0Ly 2als” & Gl 7 las as 3 opl ) S
S S oy AL gy 2 L gy SN
3 el ol on 2l 313 55 05 5 K as 3 5
Sl i ssg 5o S Sl 5 B55s SAE e )
Sl odd jamein cJlis (gl .l o Ol e )L Cubs s
Sl iy Ol el a 'CWL".J;RBP4 s T "y
ol 55 (o9, aallae )3 OLSGA 5 ks (PIUL
4 RBP4 5 Lesdly = o Y ks b Dby o3 47 il 03 g0
win VY (5 K5 addllas 55 (Vdas o talS VL Ol e
» RBP4 by 7 hav a5 BB 2057 & (55150 o 0
il el 3 Rl s ol LS e als ol

()35 NG 6515 me Ol e 4 e slie



TV Ol Yo ylad ) F oY yioala i

e S asle oL S 5y 0aSila Al STYY

S oSl o b Ol B 1 s 5k 05 505
& gai b oy L5 5L dalsl s s 4§ kal S8 5 o s
BE dgiﬁjj}i;:’ CJM BE W )‘ U 3 ol LS)"’J’.
ST D ngNAlater@uw\;.\/Aduwg,J@
bl (Vw5 5 abse oS gla ibesT plil g
ST S 6557 3 i &Gy 5T g5 40 S 58
oIl Ol g=05a3T ok &S5 S I S Sl eslizal b
S 05T 0sp 5 0905 033 Sk o o 5,8
o & (5,8 o3Il ol 5 ds )3 VN S WVF LS 5w
b Gle 5 1 Gy 4o gl 3 2 (s 2 S
Demeditec Diagnostic ) (s ks oS glas,luslal
s o ki (5,8 03101 0T 428" s L (insulin ELIZA
sV S5 el 09031 Osp 5 OsasT 003 ks

O35 WV (6,8 o5l Sl 5 Lo )5 YA

RNeasy mini kit ¢ s &S 3l oslizwl L RNA i
Lo s RBPAMRNA o5 .25 5 olnil QIAGEN S5
o3lzul L Fr et 05,5555 pRu als » RT-Real time PCR
51 One Step SYBR TAKARA (¢l do 0 ¢S5 S 5l
)L T eslinal &S5 faddl s b pollas 1,56 &S 5
A3 8 eslamal J 28 05 Olge 4 RNA Polymrasell

Ll ol Ol Y e 55 b el S 6,

Gg\f;u@“s._udtﬁ.,m;ag):ﬁpomgo\k_w
S S Sl sl b Giy 5 5l e 4in S ila B0 03
5 s 2 0 o S Ul gy 3 eV b g
0 S B IO Gl O B 5 8 S eSS
(s i § L5 53 Cobs 4 Ml S Olge 4 2 ws

St g ol S 1 ey ol S 19 05 SS9 g
bl ain ¥ ol o et PSS, oS s ol es 8 luls
@I et dd a3 ST, azdn s 59,0 Sl
Jeos 5 555 09> B s (sl aids o LSS Sl ole
Wl (5 43 Y b ol ool L 0B L g o gamies
23 R ey s Ll o e (’Kb‘ 23 Je 5 ot
Gpd A o 53 033 Lo 5 4853 e Ve Jlad Sl
S e Sl FA g (V) il 0dld oD s 5 J g 5o
G e S Sl b ge e 0l el o 5T

A o S5 SL S

RNA z!1 el 3 (b 5 4g0i
(sl Sl VY B V) el aude o 5T 51 ey sl FA
Sle b G5 W\ﬁa}f,ﬁ); adlles 540 cla O,
305 2 e 8 a0t a3l s doys Ve alS b gl
Lb s p S AS e 8 o) 5a3bsdo s Y skl

Tablel- Details of the high-intensity interval-training program used in the study

Week First Second Third Fourth
Speed (m/min) 30 40 55 55
Duration (min) 1 1 1 1

Repeat 10 10 10 10

Rest/min 2 2 2 2
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RBP4 For: GGCTCGTTTCTCTGGGCTCT
Rev: GGACTCGTCCCTTGGCTGTA 159 bp 60 NM_001191052.1
RNA For: ACTTTGATGACGTGGAGGAGGAC 164 bp 60 XM _008759265.1
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Improvement of glycemic profile in response to high intensity interval
training with emphasis on the change of RBP4 gene expression in
hepatocytes of diabetic rats
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Parvizy Barjooei Raki! Abstract

Abdolali Banaeifar '* Introduction: Hepatic glucose release is one of the most important causes of

Sajad Arshadi 2 hyperglycemia in type 2 diabetics. The present study was conducted with the

Mojtaba Eizadi * aim of determining the effect of intense interval training on RBP4 gene
expression of in liver hepatocytes, as well as blood glucose and insulin levels

! Department of Exercise Physiology, in type 2 diabetic (T2D) rats.

South Thran Branch, Islamic Azad Method: For this purpose T2D induced by intraperitoneal nicotinamide and

University, Tehran, Iran TZ in 14 1 . 1 K old. 220 + | h h ..
2 gssistant Professor of Exercise STZ in 14 male Wistar rats (10 week old, 220 + 10 g), then they were divided

Physiology, Islamic Azad University, into control (n=7) apd interva} §n=7) groups. Rats in the 'interval group
Savriih T i Bty S0y, JEviy performed a 4-week interval training program (5 sessions per week)
3 Department of Exercise Physiology, in the form of running on a treadmill. The control group did not participate in
Saveh Branch, Islamic Azad the exercise program. 48 hours after the last training session, RBP4 gene
University, Saveh, Iran. expression in hepatocytes as well as serum insulin and fasting glucose were

compared between groups by independent t-test.

Findings: Interval training led to a significant decrease in fasting glucose (p
=0.001) and RBP4 gene expression in liver cells (p = 0.031) compared to the
control group. Also, serum insulin increased significantly in response to
interval training compared to the control group (p = 0.001).

Conclusion: Based on these findings, the improvement of fasting glucose in
response to interval training may be attributed to the reduction of RBP4 in
liver hepatocytes. However, knowing the mechanisms responsible for the
effect of exercise on glycemic profile requires more studies.

Key words: Glycemic profile, Hepatic Gluconeogenesis, Gene expression,
Type 2 diabetes
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