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1 Adenosine monophosphate-activated kinase (AMPKa.1/2)
2 The serine/threonine kinase LKB1


https://ijdld.tums.ac.ir/article-1-6338-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

(& oyladk) YF 0,90 AF ¥ (5u 9 53T .0 ) acal galio g caslas dlas Yy

MIT s o5 &b

S (Sl MIT Lol oy o5 &by g3, 51 3
o IS 5 kS e Skl oS Gy e e
win S Topim oS 238 plnil ol s 08 055 sla,
skl os S slacs cpl Lss Aol ppes 058 5l sk
o A 5 A0S o0 Ddigd d po s adSS e g e L
b ool o Shulil adds 5 e iy OB Sl S 4l
L e Lo, S Gl by St 4 Lo,
u.(:.w} o b, of s &S LS WE S R Vel
g b S s s e S Ol gy (e o0
L3S ped ade b owis s win N Sdeas MIT oy 8
J;AN~U0:)A>L5:;JMQ4,&JA@J.Z):&J‘JL§LAQ)
i&uﬁﬁbtﬁw.xsﬁpf@;o:;m«{@aﬁ
5w S Ao ;3 VO B 00 Jolas ol U (gladds ¥ dla
£0 5 Y0 Jsbes ki b glaids ¥ Jleb ozl (glae o
bbb ge 5 ande ,a OLL 53 A3 el s o S do s
K3 S 5 al3 0 Dodedy adds e NVt U0 sl e

.wl&dﬁ@m'\ﬁj@):fi‘pobﬁ)\)}w

Sols g 3L Sy,
Cole, b ey cop ol dd 2T 51 e el YE 1 e
0 BYe 5l S5 Blie O GuF Loy (SO dsal
2 eSSk me U a5 oelS Ok D5 p SIS e S ke
C3L O 31 day LS (Eam o o3 O O3 p S kS
03,5 Db p g Snsd o 03 s M i dlae
B oss Ser L2 5 st BL 5 S5 G Sl
Sy s dezme Ol G.LA heslinad b s S el

LS dezee —Ar los b gy gla i

LSy p Ol Jownw 5 2luld
a5 Sl e S0 ey AT g 3l eslina L
S e 3L slagss  pl sl gl A 6 ,S eIl
(A gl PH) G5 3L ¥se Je 0/00 g5 RIPA 3L
doss S EGTA dops /0) caudes LIS Ve Lo V00
35 5T doss /) WLl 4 (SDS) Sl g fmnz 53 e
p S Vo S Sl S el (sigma) LS S

b Jsb s S sl Slwsen 5 6550 ol L 6l
laaal 3 olate 2555 OLLeS S o Sabes S
Goledld e Ol lee 4 Ll e culs oy pe
A el Spke JS e spe sl AMPK
gl ulple [Vo] S s mals b ke ol
Slas Shos Cupd 5 S ,ed b K5 e sh0s slac b
Olew 6l site ABT 2 b Sl SISl Sl
MIT U sl aadlas 51 Guas 5cnl 5111 5L bs
O st sba S cl by ol b e

A oo dl 55 0S5 e ge DS L slae 0

XD

B NIRRT

e VY 0T 53 S el (g3l o o gt sl Rk
YAVEYs 055 oS0l b JslsST ol 515 5l asle 55 5o
—SSb B b el 2 Sl e e, il oS 5 S
Lol S ol dmos YYRY (glea glos 5 VYVY Ly,
bl osasis oKilell 3 doys 00—fr o,
S s ol q,.l: B s Dbl glde Las (g1
L, Slastl 5 syllkal 5 byl o mar g2 s 00

el 3

ol Ll 2y,
NSTZ) o353 55 el dsloms (G g alis bl 615
oo (PH =870 L Y50 /) Sl zew 3L 55 sl )
Al e S N0 55 bas e S b 5 Jlis |
il S Olebl Cgr S G O O35 Sl eSS
3 sl VY Lol 0 a8 ol o gla hge O
A3 o Kas b g W ige o S aliw 055 51 STZ 5oy 5
f_ r;g;?‘ Yl WL O a8 s (Sl O
o AE B8 B 04 Al (el Olpea e
B3 et e S 53 4 polal s L ol S

DVI 802 o G 2) o2 U755 (o 20)

1 Streptozotocin


https://ijdld.tums.ac.ir/article-1-6338-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

¥y 51530 3 (MIIT) danss s Conadi s (o395 (33 pa3 5818 1 500 g (o sy 00l

b S )5 eslizad 3 g0 S0 0l 528 ol 5y Skl oS 2

Syl Jdos 54 525

o S5l bl O3l ol 3l aesls 035 Jla
S ol Gaied e pate laesls O3 b j a4 ar i LS
ot A o s o it (ol slaosesT G b
Pl Vo S ey IS Il 5 5l eslinad L dsesls
s 8 a5 s PS 000 Sl agh Soblas e 25 S
L

Laasl

oy Ol et bl Ggeil eloly bsedls )
wia \ JLse AMPKA1/2 055 5 6 J sk 0303 (sl
dae 5 IS 058 @ Cond ) ol pme ks MINT
55 01550V IS2) (P= /A7) sl ol s 1SSl
AMPKa1/2 55, alojind Jolo 0555 (glgims lis
055 4 Cams |y (Golsome LRl MINT win 1 Jlosw
JS8) (P= v/ern)) sls ol s Sl s s S
fF e o 0503 Slae Gmes (Tl sa)()
MIIT win 1 Jlisas AMPKa1/2 (55, ol a4 4k i
SISl llas 55 IS 0s 5 4 Cand 1) Sobme S

(X515 50V JK2) (P= /e Y) sl ol e

Control

S by 5 ST sl L s S 0rr s il
s bogles s el o 5 S Ohgen s HL5ses
adlsy S5k gl 5o e 5 A3 ailS oS sl
538 Sl gamys & 5 \Yee s s (bo, swildrfroil)
o Soslperr s mlo (e S S5 Sl i35 V0 e
(Bio-Rad) 55, s S s oS L O 5, chle
3 (A S o3ll 2 5L 090 e b 53) s S (5 xS o510
o3ty O3 30t s A3 (13888 o a3 Yo 3 Sl
LS s 5 MMB0) 3l Kung) Bsad L)) Sl 4y okl
Aoy Ve oW fews o S S AN TP
Jydgen doys /000 5 Jeblls by doys 0 (gl
ol g 4B 0 odows W gas caalsl 45 s S bglses (]
Sl sl L iy s o505 SelS Lacytis  plad b a5
S5 glie a4 5 el i SDS-Polyacrylamide J3 565 I
3 BSA Lo 0 s cell ) Sy (28 LUS e )
59us (Tween 20 TBST) o5 +/\ 5 Tris-Buffered Saline
0> Ol SOl A SO (00 00)) sl sl BT 55 5 Al
£ 55 Sl sles L3 ele V Sdets Any 555 sl o3l s
wlherd Sl SOL sy, A rbﬁ;l TBST .o
Sl s L densitometry oo g4 25 L 5 (ECL) ilucs )
sl ol sl s (g Sesll (VANNY iss) Image J
M-gGK « 5t slassl o1 s AMPKal/2 (D-6): sc-74461
3l anti-rabbit 19G-HRP: sc-2357 , BP-HRP: sc-516102

Exercise

Total-AMPK | s S S 63 kDa

Pospho-AMPK = S 8 S e 63 kDa

B-AcCtin’ sssss s s s 42 kDa

QeSST\l_:L_'oUAAAMPKal/Z SJ:aJéuaé3elﬁ@hbbﬂfﬁj#&lﬁlglﬁ&)@d\,&a‘gxﬁgw—\ Jsd


https://ijdld.tums.ac.ir/article-1-6338-en.html

[ Downloaded from ijdld.tums.ac.ir on 2026-03-20 ]

(0 o Lack) Y¥ 5,90 NP+ Y (5 g H3T .0l arust galis g Cusbus dlas

1.0
] I
0.0-
T

T
Control Exercise

Total AMPKa1/2

AMPKa1/2 (235 9 3 ali a 8 (o gdes (950 (51 e uylailivu) Gl jal) g (aSilae -V Hlagad

1.5+

1.0
] I
0.0-

T T
Control Exercise

Pospho AMPKa1/2

AMPKa1/2 (5333 g 53 &by j3eud o 8 (A glew (950 (51 giae 9 ,luilicul S ol g aSilae —Y Hla gad
('/"'\ Ch.w)b JJ.’.'.S«L:WU.:JA; o}‘)fj‘s‘fl&d Q}w S %K"*--:K')

1.5
*k

P I e
=
2
o 1.0
=
<
s
E
2 0.5
£ 0.
a
o
o

0.0-

T T
Control Exercise

AMPKO1/2 (335 § 53 2l ds dls jeud o )8 Coneas (S gleu (5 9,59 51530 o jladlicul S jadl g (pSilae —Y Hla gad
('/"\ CE.A)JJJZSA{Wwﬁa}ﬁ)‘wa}waﬁjﬁéék)

A


https://ijdld.tums.ac.ir/article-1-6338-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

Y10 st 33mn s (MIIT) dac 330 ot s 913 (30 pa3 300 350500 9 il s o ale

SaS 05 S IS 5 Gl 4 Sl s 4 2
2 ekl Gl F el b alie ol G sl gy0nl 5l
Gl b Sl G ol 45 S 015 e ol s el VU
s s MIT was e OLES 5 Xl Sl W Slas
S Gl Wil o Slpn 23 ezl
ibs e Gl i ISl Alae s |, AMPKal/2
IS 5 S K8 gl Sk cundy 35 0 5 S Jlad
A Do gl ol yon 0l G gl o8 S Ol e
(s Oloy Code 0 s o jeS g5 Sl s b

el by on o3 Jolse 5 ubs g o Hde kg g
& AMP Jlasl a0 JLias o Joho 0555 slaslSsle L
JS5l aw bwg AMPK ol il el AMPK
b (1 Sl e il O 53
e T s WY ekiledl Ol sied
AMPK s b 51 [YO] WY= 055 Osmadl s shds
ssbea GOAS e CotS J S LS gl 1 Je 655
5 essgn) 3 IV A8 e 4 b S350 Sl sen Lo
s s GG gl (s gladld 4 sl
oS Sl a5l 8 S e My (658 et 1 S
55 ioed Pae SLALE s AMPK G b 51 5
(S8 AT ST ol 4 e 5555 sl
el &L Ol sieas AMPIADP 5 050ST Jle (slaes S
WIS Gla e 5 LaSLS S5l (ol 395 455 4 oS 35 0
(INK p38 ERK) 05 500 b sddlad slasls s Ao
ol @iledles [YV] &S s Jls |, AMPK 5 CaMKKs
Gladed 5 S48 Sl 215 4 s & SIS (la e
i gl o e Usee OpllSl 5 oo
S ik gladnl b asl S o S8 55 slac e
2 has Spbe 5 olEl glas S I3 6l
AMPK sy o iy S o oS Conl Sl e V5
04 Jbd | el s adid sladsT 3 opl 53 ol w
5o o> Wimgsss Oamdsied GuIE L AMPK
Oeamed [VA] s o 55 3555 glaclad 5l ey alslidl,
S AMPK (iladls 8 doas e olis baasl sl
5 S Sl Rl Gl il Sae B35 slacdles
IYA] 355 ASel S 53 O palinS] 5 o (slodnd

Sow

Sl 090 lyme 53 |y b e o Sl Guies S
Uze 53 MIT wis 51 g AMPKGL2 555 o0 o 3
e sk 0303 Slsme Jlie 53 sl 0L e S
ot AMPKOL/2 55 o5 4 aly i o3 o 5 ol s
S ISl Al s 1 gols e Ll MINT i 1)
ol a5l 35050 Tl 5l b 53 AMPK sl 0L
o 0l &S J s s e lgs Ol e 5 (6 il
b Coslis b bigke 5l lew 53 AMPK 0~
VAT 5505 zie Sl ol 3T 5 Ol o ¢ 3l «ols oy gl
65 o o el ol oS a5 S AMPK iz
Sladesl 5 SIS leslinal ol 1) e slie 5 S o
5 Jhe GBSl Lde il 5 AS s CosE oz
S 53 V] el Sl glapliil 5 el Sl (ke
Glgme a5 A eals Olid (YoV) Os 5 Chen Lo g
iyl wia £l e AMPKA2 5 AMPKal (sla s,
Pl gl slaise ASl e s glle s
Sladlas 8 L3S Ol Oliime mls cul elol il o0
S s sl Y e i I3 & e AMPKaL2
5358 s slahse Sl dlae s SISV i
oizen [Y 0] 20l Cobs Al SIS e e S
53 AMPKO12 (155 lyoms 65 Sl ol osls OLES
e Sl e 52 5 S g ok 4 s ol Gl s
Woods b s 5 bl abex 51 63lsn slagy as
S Sl 0l 0315 0L (ol esdhe [YN-YFT Wl o il
5 JS Glsme (MICT) bawgie Sld b sl o el
e Gl i KUl dae s |, AMPKal/2 4L i
2> Ams e IS S 0 U RS es S b anlie 53 sl
Sl s 5 MIT 8 tis o 0L Vb il ¢ pams
Sheger 5 gl @ Sl Sl (Ses (g3ler 2305
S s 03 SJ8 L 2l pl e Gl ise 02 L S58
SOl G el [TE] disy s AMPKa2 SIS
o jhd p b Cad  aljand (gl yime LS MINT 8 sls LS
Sl e AS il s L AMPKaL2 555, o «
s §yemn 53 35 01 IS Gl 5 5,50 Wl das s

1 moderate-intensity continuous training (MICT)


https://ijdld.tums.ac.ir/article-1-6338-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

(& oyladk) YF 0,90 AF ¥ (5u 9 53T .0 ) acal galio g caslas dlas Y\#

BB s Slal gl 26 S I8 Ll S al s Kos
ol o5 i Slalllas syl 51 [¥0] 555 e e AMPKa2

B E ST S
Slymme MIT oS 5l 0L ol Gidow mls (b= ool b
Sl i o Sas cBlb s 1) AMPKal2 55,
5 MF GRIP 4 e Hlg e opl 5 AR SR 2L
b sl 5o SIS pan s 5 $5H e
OSs g ol gl Slas @ ax s Loy opl Lol
Glaslle 4 e Llg e O d= 5l i 5l AMPK
o Caslis il b gl Loole SRl s sk
S el s by slad ke 5 Shas 3 I 5 1y
SSen s Sl g AMPK SIS
3l Olys 5 6Kty Sl oS laal 3 paly S
S Slidss (J= ol bl of S ple 15 glassly
G5 Do (Dl Lile L5555 Cled Lol gsleang ¢l

C,M‘)Lﬁ.nJ))ﬁﬂﬁjd)}&)db)&.hcu)‘ﬁJU:.:

P

Sl Al
LS el G Qi\ Qlf.l.\.w.ly u&:‘)\i J«ab— R85 w‘
JA| u.;‘ BEl "y LS"\JB‘ &L@J )( el 0 r\z-.n‘ Ji.'."\gi LS)&""!

.5)*2&»;@‘.)&;;6)[1\)&(,@

Bl o)l
S il alas &Ko anlllas oy

1. Williams JE, et al. Exercise considerations for type 1
and type 2 diabetes. ACSM's Health & Fitness
Journal. 2018; 22(1):10-16.

2. Mirzaei S, et al. The Effect of Endurance Training
On the Amount of Proteins Involved In the
Regulation of Adipose Tissue Metabolism in Type 2
Diabetic Rats. Iranian Journal of Diabetes and
Metabolism. 2022; 22(5):321-330.

3. Herzig S, and Shaw RJ. AMPK: guardian of
metabolism and mitochondrial homeostasis. Nature
reviews Molecular cell biology. 2018; 19(2):121-
135.

4. Afinanisa Q, Cho MK, and Seong HA. AMPK
localization: a key to differential energy regulation.

S Sl g IR (s el Jb s L
Li> ¢l e Olpea Mlae glade by
JUsl o s SLSLEl 58 e plal 3555 el
Tl 02D sad 055 5l (GLUT4)£@JJ~5}1§ Jst
Ol oS S o S dhae gl slie LS L
Jls o Of ol clle e o 1y S8 LT L
Sl AMPK (550l 500 JS5) aas e dhiae slad sk
S ol s 0 Gl LS K Olgsa SVsb o
il o S s s sleedle 5
AMPK ss5ls iladled 2 son lalpd b ¢ 5550
JUsl sl gl AMPK das o LS &S cend o als
Sl SRl e e s ol B8 ISl 4 GLUTA
5 (g el e ol b YA sk SIS
Sl Sl 36 S8 Ol s AMPK (sledls
O > BN 4 e g Sl GABLe (9350 U S5
b o3 SIS cde B sl AMPK sldles
SlsS adsl ddllae S IFV] Gl 0 3555 slacles
2 S St AMPK 6L dae Lo gle bse 3 28
das o QLG pl s b e a8 L5 el Jb
Lae bug S,8 Ol il ¢l AMPK g5l
oy OLE St lalllas ¢ i o [FY] ol e US|
Glis > ahae AMPKal?2 olawtl olSt oS
3B aose s ol Sl U SIS e el ol e
Sl Olide 31 S pemes [T YE] s
g5l > GALEL S 56 S8 Sl 5 AMPKE (Ll

o W IT0] e 5L 3550 AMPK 05 _2alS sladute

AEA

International Journal of Molecular Sciences. 2021;
22(20):10921.

5. Xu X, et al. Regulation of AMPK activation by
extracellular matrix stiffness in pancreatic cancer.
Genes & Diseases. 2024; 11(3):101035.

6. Joseph BK, et al. Inhibition of AMP kinase by the
protein phosphatase 2A heterotrimer, PP2APpp2r2d.
Journal  of  Biological  Chemistry.  2015;
290(17):10588-10598.

7. Lin SC, and Hardie DG. AMPK: sensing glucose as
well as cellular energy status. Cell metabolism.
2018; 27(2):299-313.


https://ijdld.tums.ac.ir/article-1-6338-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

¥\ w1930 53 (MIT) dass g coaed s (o3 915 (13 yad a5 25/ 500 9 (gl 00 de

8. Shaw RJ. AMPK: guardian of metabolism and
mitochondrial homeostasis. The FASEB Journal.
2018; 32:379.3-379.3.

9. Song F, et al. Acacetin attenuates diabetes-induced
cardiomyopathy by inhibiting oxidative stress and
energy metabolism via PPAR-a/AMPK pathway.
European Journal of Pharmacology. 2022;
922:174916.

10.Jung SR, et al. Lithium and exercise ameliorate
insulin-deficient hyperglycemia by independently
attenuating pancreatic a-cell mass and hepatic
gluconeogenesis. Korean J Physiol Pharmacol.
2024; 28(1):31-38.

11. Marcinko K, and Steinberg GR. The role of AMPK
in controlling metabolism and mitochondrial
biogenesis during exercise. Experimental
physiology. 2014; 99(12):1581-1585.

12.Salt IP, and Palmer TM. Exploiting the anti-
inflammatory effects of AMP-activated protein
kinase activation. Expert opinion on investigational
drugs. 2012; 21(8):1155-1167.

13.Greene NP, et al. Regulators of blood lipids and
lipoproteins? PPARS and AMPK, induced by
exercise, are correlated with lipids and lipoproteins
in overweight/obese men and women. American
Journal  of  Physiology-Endocrinology  and
Metabolism. 2012; 303(10):E1212-E1221.

14.Janzen NR, Whitfield J, and Hoffman NJ.
Interactive roles for AMPK and glycogen from
cellular energy sensing to exercise metabolism.
International journal of molecular sciences. 2018;
19(11):3344.

15. Seaborne RA, and Sharples AP. The interplay
between exercise metabolism, epigenetics, and
skeletal muscle remodeling. Exercise and sport
sciences reviews. 2020; 48(4):188-200.

16.Wu L, et al. GLP-1 regulates exercise endurance and
skeletal muscle remodeling via GLP-1R/AMPK
pathway. Biochimica et Biophysica Acta (BBA)-
Molecular Cell Research. 2022; 1869(9):119300.

17. Sherafati-Moghadam M, et al. The effect of high-
intensity interval training (HIIT) on protein
expression in Flexor Hallucis Longus (FHL) and
soleus (SOL) in rats with type 2 diabetes. Journal of
Diabetes & Metabolic Disorders. 2022; 21(2):1499-
1508.

18. Canbolat E, and Cakiroglu FP. The importance of
AMPK in obesity and chronic diseases and the
relationship of AMPK with nutrition: a literature
review. Critical Reviews in Food Science and
Nutrition. 2023; 63(4):449-456.

19.Spaulding HR, and Yan Z. AMPK and the
adaptation to exercise. Annual Review of Physiology.
2022; 84:209-227.

20.Chen CC, et al. Relationship between AMPK and
Monocarboxylated Transporter in Skeletal Muscle of
Diabetic Rats during Aerobic Exercise. Adaptive
Medicine. 2020; 12(3):78-84,

21. Aghaei Bahmanbeglou N, Sherafati Moghadam M,
and Amirahmadi M. The Effect of Ampk and P53

Proteins On Tor Pathway Following Endurance
Training In The Left Ventricle Of The Heart Of
Diabetic Rats By Streptozotocin And Nicotinamide.
Iranian Journal of Diabetes and Metabolism. 2021;
21(1):13-23.

22.Jokar M, Sherafati Moghadam M, and Salesi M. The
effect of endurance exercise on the content of ampk
and pgc-la proteins in the left ventricular heart
tissue of rats with type 2 diabetes. Iranian Journal of
Diabetes and Metabolism. 2020; 19(5):252-260.

23.Jokar M, Sherafati Moghadam M, and Daryanoosh
F. The effect of a period of high-intensity interval
training on the content of AMPK and PGC-la
proteins in the heart muscle tissue of rats with type 2
diabetes. Daneshvar Medicine. 2021; 29(1):23-34.

24.Yu P, et al. Effects of high-intensity interval
training, moderate-intensity continuous training, and
guideline-based physical activity on cardiovascular
metabolic markers, cognitive and motor function in
elderly sedentary patients with type 2 diabetes
(HIIT-DM): a protocol for a randomized controlled
trial. Frontiers in Aging Neuroscience. 2023; 15.

25. Morales-Alamo D, and Calbet JA. AMPK signaling
in skeletal muscle during exercise: Role of reactive
oxygen and nitrogen species. Free Radical Biology
and Medicine. 2016; 98:68-77.

26.Drake JC, et al. Mitochondria-localized AMPK
responds to local energetics and contributes to
exercise and energetic stress-induced mitophagy.
Proceedings of the National Academy of Sciences.
2021; 118(37):€2025932118.

27.Richter EA, and Hargreaves M. Exercise, GLUT4,
and skeletal muscle glucose uptake. Physiological
reviews. 2013.

28.Hoffman NJ, et al. Global phosphoproteomic
analysis of human skeletal muscle reveals a network
of exercise-regulated kinases and AMPK substrates.
Cell metabolism. 2015; 22(5): 922-935.

29.Myers RW, et al. Systemic pan-AMPK activator
MK-8722 improves glucose homeostasis but induces
cardiac hypertrophy. Science. 2017; 357(6350):507-
511.

30. Cokorinos EC, et al. Activation of skeletal muscle
AMPK promotes glucose disposal and glucose
lowering in non-human primates and mice. Cell
metabolism. 2017; 25(5): 1147-1159.

31. McConell GK. It's well and truly time to stop stating
that AMPK regulates glucose uptake and fat
oxidation during exercise. American Journal of
Physiology-Endocrinology and Metabolism. 2020;
318(4):E564-E567.

32.O'Neill HM, et al. AMP-activated protein kinase
(AMPK) B1B2 muscle null mice reveal an essential
role for AMPK in maintaining mitochondrial content
and glucose uptake during exercise. Proceedings of
the National Academy of Sciences. 2011,
108(38):16092-16097.


https://ijdld.tums.ac.ir/article-1-6338-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-20 ]

Iranian Journal of Diabetes and Metabolism; Vol. 24, No 5, 2025 318

The Effect of Moderate Intensity Interval Training (MIIT) on the Total and Phosphorylated
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ABSTRACT

Background: Adenosine monophosphate-activated kinase (AMPK) is a key regulator of cellular
metabolism, and its dysregulation is associated with metabolic diseases such as obesity, inflammation,
diabetes, and cancer. Therefore, the purpose of this research is the effect of moderate intensity interval
training (MIIT) on the total and phosphorylated content of AMPKal/2 protein in the skeletal muscle of
diabetic rats.

Methods: In this experimental study, 12 two-month-old male Sprague Dawley rats with an average weight
of 280+30 grams were selected. Diabetes was induced to rats through intraperitoneal injection of
streptozotocin solution (with a dose of 65 mg per kg of body weight). These rats were randomly divided into
two groups, diabetic training and diabetic control; The training group performed MIIT for 6 weeks at an
intensity equal to 55-75% of maximum speed. Data analysis was done through independent t-test in
GraphPad Prism version 10 software. The significance level of the current research is P< 0.05.

Results: Total intracellular content of AMPKa1/2 protein did not show significant changes in the training
group compared to the control group in the soleus skeletal muscle (P= 0.96). In contrast, the phosphorylated
intracellular content (P= 0.0001) and the ratio of phosphorylated to total form (P= 0.002) of AMPKal1/2
protein showed a significant increase.

Conclusion: MIIT increased the protein content of AMPKa1/2 in soleus muscle tissue of diabetic rats, and
this could lead to increased energy production and consumption and improved glucose levels in diabetic
subjects.

Keywords: Adenosine Monophosphate-activated Kinase (AMPKal/2), Moderate Intensity Interval
Training, Soleus Muscle, Diabetes
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