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Abstract

Many studies have investigated the effect of exercise on diabetes-related factors. The main
purpose of the present study was to compare the effects of continuous and Interval
endurance training on glycemic factors in type 2 diabetic patients in a systematic and meta-
analysis review of Iranian studies. In the present study, databases of Science Direct,

Scopus, science of the Web, SID, Magiran, and Scholar with special keywords from 1380
to 1398 years was searched. After initial screening, the full text of the articles was
evaluated and Inclusion criteria were articles that were analyzed. Two hundred thirty-one
articles were reviewed and 25 articles met the criteria for systematic review and meta-
analysis. Accordingly, 908 diabetic patients were divided into two groups of control and
experimental groups, respectively: 494 and 414, in the experimental group (301 females,
189 males) and the control group (247 females, 136 males). The mean age of the subjects
in the present study was 50 years. The results of the meta-analysis showed that both
interval and continuous exercise improved glucose indexes. (p = 0.001% Cl = -1.24 -0.86,
Z =-10) and insulin (p = 0.001; SE = 0.18, 95% CI = -1.62 -0.917, Z = -7) and insulin
resistance (p = 0.001; SE = 0.05, 95% CI = -0.34 -0.13, Z = -4.52). There was a significant
difference between continuous and interval exercise on glucose and insulin levels (p =
0.002 and p = 0.0001). But there was no difference in insulin resistance (p = 0.42) .

Continues and interval endurance training improves blood glucose, insulin, and insulin
resistance levels. Interval training is more effective in improving glycemic index, although
further studies and higher quality are still needed.
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Extended Abstract

Background and Purpose

Many studies have investigated the effect of exercise on diabetes-related factors.
fasting glucose and insulin and insulin resistance well-known risk factors for type
2 diabetes. Exercise has long been recognized as a cornerstone of diabetic
management and the prevention of incident diabetes. Exercise has long been
recognized as a cornerstone of diabetic management and the prevention of
incident diabetes. For example, the American College of Sports Medicine
currently recommends that individuals with type 2 diabetes expend a minimum
cumulative total of 1,000 kcal per week of energy from physical activities (1). The
main purpose of the present study was to compare the effects of continuous and
Interval endurance training on glycemic factors in type 2 diabetic patients in a

systematic and meta-analysis review of Iranian studies.

Material and Method

In the present study, databases of ScienceDirect, Scopus, science of the Web, SID,
Magiran, and Scholar with special keywords from 1380 to 1398 years was
searched. The outcome, and reported means (or differences between means).
Exclusion criteria were as follows: (1) patients with diabetes type 1; (2) duplicate
publication or subgroup analysis of the included trials; (3) RCTs that did not report
enough data for completing a meta-analysis; and (4) studies with less than 6-
weeks of follow up. Two examiners separately extracted all data. For the variables
of interest, we extracted sample sizes including baseline and post-intervention
standard deviations for the intervention and control groups following the methods
of Cochrane Handbook for Systematic Reviews of Interventions (2). Two authors
separately evaluated the methodological quality of the trials the Down and Blac
of bias tool (3) was used to evaluate the risk of bias of involved trials for the
following study characteristics: random sequence generation (selection bias),
allocation concealment (selection bias), blinding of participants and personnel
(performance bias), blinding of outcome assessment (detection bias), incomplete
outcome data (attrition bias), selective reporting (reporting bias), and other bias.
After initial screening, the full text of the articles was evaluated and Inclusion
criteria were articles that were analyzed. The effect size intervention of each study
was estimated as the difference mean changes in parameters between the training
and control groups during intervention. We completed the analysis using random
effect models [26,28], and the results are shown as the weighted mean difference
(WMD). We statistically evaluated heterogeneity using 12 index [29].
heterogeneity between studies used with meta-regression. The funnel plot used to
assess the publication bias and statistically assessed the bias using the Egger
methods [31,32]. All analyses were conducted using Stata/SE software version
12.0 (Stata; College Station, TX, USA).
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Results

221 articles were selected based on searches in databases, after initial review of
titles and abstracts and removal of irrelevant articles, 120 articles were evaluated.
After reviewing the full text of the remaining articles if the article met the
inclusion criteria, the information was extracted. Thus, a total of 25 articles were
included in the meta-analysis. 19 articles for glucose 19 articles for insulin 10
articles were evaluated for insulin resistance. Accordingly, 908 diabetic patients
were divided into control and experimental groups, respectively, 494 and 414,
respectively. The mean age of the subjects in this study was 50 years. The meta-
analysis of 19 clinical trials conducted on diabetic subjects, including 12
continuous exercise and 7 intermittent exercise studies, showed that continuous
and intermittent endurance training significantly decreased glucose levels (p =
0.001; SE =0.18, 95 % Cl = -1.24 -0.86, Z = -10) in subgroup analysis between
continuous training (p = 0/001; SE = 0.12, 95% CI = -1.43 -0.929, Z =-9.19) and
intermittent training (p = 0/001; SE = 0.12, 95% CI =-1.18 -0.59, Z = -5.93) As
the data in Chart 1 shows, there is a significant relationship between endurance
and periodic exercise and insulin in domestic studies. (P = 0.002).The meta-
analysis of 19 clinical trials of diabetic subjects, including 13 continuous exercise
and 9 periodic exercise studies, showed that exercise training could significantly
improve insulin levels (p = 0.001; SE = 0.18, 95% CI = -1.62 -0.917, Z=-7 ) in
subgroup analysis of endurance training (p = 0/001; SE = 0.2, 95% CI = -1.21 -
0.4, Z = -3.7) and periodic exercise (p = 0.001; SE = 0.2, 95% CI = -3.51 - 2.04,
Z = -7.4) Specified as there is a significant relationship between endurance and
periodic exercise and insulin in studies conducted in the country (p <0.001). =
0.0001).The number of studies that examined the effect of insulin resistance
changes on the present study was 10 studies, 7 studies endurance training and 3
periodic exercise studies showing that overall exercise training can significantly
improve insulin resistance levels (p <0.001 SE = 0.05, 95% CI =-0.34 -0.13, Z =
-4.52) in subgroup analysis of endurance training (p = 0/001; SE = 0.2, 95% CI =
-.29 -0.08, Z = - 3.5) and intermittent exercise (p = 0/001; SE = 0.05, 95% CI = -
1.5-0.6, Z = -4.5) was identified.

Conclusion

present meta-analysis show that both periodic exercise and endurance training
decrease glucose, insulin, and insulin resistance. More partially, regular exercise
reduced blood glucose and insulin levels, and continued endurance training
reduced insulin resistance. Studies have shown that endurance exercise can
decrease fasting blood glucose, insulin and insulin resistance in patients with type
2 diabetes (3-7).. The reasons for the major change in glycemic indexes in diabetic
patients after intermittent exercise include increased protein content of insulin
receptors and increased protein kinase B activity, which plays a key role in
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transmitting insulin signaling, which results in decreased blood glucose in
diabetics (18).). In fact, greater power efficiency in non-interfering peripheral
muscles with increased cardiopulmonary capacity is the main characteristic of
periodic exercises, which is preferred to continuous training. Because in
continuous exercise due to the phosphocreatine fraction and the use of myoglobin-
bound oxygen stores, blood lactate levels increase, while at intervals between
intense exercise intervals during phosphocreatine and myoglobin recovery, lactate
concentrations decrease in blood. It works (47). Intermittent exercises can produce
maximum pressure without using anaerobic metabolism and lactic acid
accumulation (18).

Article Message

Based on the present study, it is recommended that due to the small number of
studies conducted on the effect of interval training on the other hand, the greater
effectiveness of this type of exercise on insulin resistance in type 2 diabetic
patients, in future research, more attention should be paid to these training.

Keywords: Diabetes, Insulin, Glucose, Interval Training, Continuous training

References

1. Chudyk A, Petrella RJ. Effects of exercise on cardiovascular risk factors in type 2
diabetes: A meta-analysis. Diabetes Care. 2011.

2. Cochrane Handbook for Systematic Reviews of Interventions. Cochrane Handbook
for Systematic Reviews of Interventions. 2019.

3. Downs SH, Black N. The feasibility of creating a checklist for the assessment of the

methodological quality both of randomised and non-randomised studies of health care

interventions. J Epidemiol Community Health. 1998;

https://www.sid.ir/en/Journal/ViewPaper.aspx?1D=219294

http://jams.arakmu.ac.ir/browse.php?a_id=3802&sid=1&slc_lang=en

http://jams.arakmu.ac.ir/browse.php?a_id=2814&slc_lang=en&sid=1&printcase=1

&hbnr=1&hmb=1

7. Dabagh S, Nikbakht M. Glycemic Control by Exercise and Urtica Dioica
Supplements in Men With Type 2 Diabetes. 2016;5(1).

ook


https://care.diabetesjournals.org/content/34/5/1228
https://care.diabetesjournals.org/content/34/5/1228
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.ED000142/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.ED000142/full
https://jech.bmj.com/content/52/6/377
https://jech.bmj.com/content/52/6/377
https://jech.bmj.com/content/52/6/377
http://jams.arakmu.ac.ir/browse.php?a_id=3802&sid=1&slc_lang=en
http://jams.arakmu.ac.ir/browse.php?a_id=2814&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
http://jams.arakmu.ac.ir/browse.php?a_id=2814&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://sites.kowsarpub.com/jjcdc/articles/21786.html
https://sites.kowsarpub.com/jjcdc/articles/21786.html

W-FY oo 1P ol O ojlas < VY 0490 39 S b

290 Ao

o slowt Sownds’ S ;551 33 (39l g (09I (ioliin! Ly yoi HUT dwwlio
ol 21 J510 OWlo Jukxif 3 g wiopllis 4950 298 99 Colid 4 Wine

¥ b9 ! <" 53 501 B wood! 5 ek sgo

(Jgiome Bhinnsi) (o239 pole 09,5 0,5 e olKidls (o559 (S5el52 53 JLolinl )
2509 pole 09,5 (pledal oIS (23555 (Sels 3 oLl Y
)9 poe 09,5 )5 el olSiils  (Lh) 59 (590558 HLtilo Y

WAANNE 1y G, WA 8/ bl ys g,

3 ol Bun L ailed S puwypr cobd il b s Jolge 1y (oB3r9 cllad il oL syl
Mo &3l ylos Spoumnnl” (5105535 0 (9L 5 o3l (Soliias! iy poi JUT dumnylio  pilo gy cyiidploxi]
Solly «polo Gibgh 50 09 olnl JoIs Gldlhe Judoxilpd g wiwpllis j950 ©jgods 95 £95 Cubs @
Google Scholar ¢ Magiran .SID Web of Science .Scopus ;PubMed .Science Direct sleMb!
GYle Jol5 o cadgl (6,500 5E 5l v Lol 9o 9w (golS OlodS U ol o AYAA GAYAL b JLs 5
9 Wb adgl (o Alie YY) olaai siuds Judood (asstlld (gl 41 99,9 slaylne a5 (FYUo g 0l (b5,
a5 (b 9,8 A A bl sl ) Jodox1 )8 g o lodwonw 5900 42 3939 Lo sLone allie YO (b o2 5
(920 VAR (35 Y+0) (02555 09,5 53 eionld ooy 585 FIF g FAF Slaad o i J 5505 09,5 9 (25205 09,5 90 &
@ 09 Jlu Byl gy 50 o (L (reSileo 085 5158 (350 1Y () YVA) J 555 09,5 50 9
by poi Nigd oo (soumndS SBASLE Sgiy g0 30 B sogli g (gld iy el 4T 10 (LA HILTLL
(P=0.001; SE=0.18, 95% CI= -) ;55i5 zahaus loline idlS cugo 15l5 @by poi 5 saghad stoliseu!
4 Cengliia 9 (P=0.001; SE= 0.18, 95% Cl= -1.62 - 0.917, Z=-7) sydguil 9 1.24 - 0.86, Z=-10
3 9L 9 soghT (i p0d oyms i (P=0.001; SE= 0.05, 95% CI= -0.34 - 0.13, Z=-4.52) syl gusdl
4 Cooglio 4o BB ! Lol (P=0.0001 P=0.002) wis sualice jloline SMis| ydgmdl 3 5l5 ghaw
Ol (395 3595 T Sgut g0 (29U 5 (o0l (ol DLy pai . (P=0.42) il oudline ¢y g
30 42 51 ks 5o (oomlS Gl aS L 0 )Slos Sgmty 50 (29L5 DLy poit g Wighd o0 (gl 4y Caoglile 9

ol 5L g ST b g ey (Flllae Goloplonil 4 a2

(09I Ly poi (9L iy pod oyl gl 43 Cunglio coyd gl 35515 S 5olS (U 319

1. Email: ghafari.mehdi@gmail.com
2. Email: m.faramarzi@spr.ui.ac.ir
3. Email: bantalibi.e@gmail.com



VFee 30l BY 0)lols Y 0,90 (0359 559092 8 Yy

Aodio

Cobs e o8l slaws Yo Ve Lo U g, oo jlaisl g sl ao )0 #/F 090> e jo cubs g
9 09 s0 085 (o3 & Ggekes VO 51 i Olnl (S0bd Sumex (V) S HE Gaeke TFF 4
i Mo 5618 Joo PLSTL cobs a4 Jlo ¥ 5l ias o 3151 as 0 YY/O BV FID og0>
Sles eanl o oyl 5l s, YO L.i).o.s FolS Joow Pl jlo o8l 5l aies oo lid walsd
s 51y eailase B 5SS Lo P s 55 lagT 5| e 5 ab azals AT b
(V) wile walezs el o S35 39,0 2)l0e

€5 Sl )5 Wigd oo WSl 55 £ Calis o oS n 5 o)z ol s S ] gl
ale gl Gyl addgs (ST bl uSSL by sladshe 5 918 952 Gedgl 4 Cuaglie 9o
o 3 DS 5 oyl s Gl L gzl 5 aizad (1) 05 |y Cagli ol
o 6 ln Jole 31 sl els () 035 o e a5 51 35508 s sl (Sl
995 5 B sla sl 3,Shac 5 DS gl & Caglin posdle U5, 5 il se (2015
ol ey Wlgi oo (SN S s a5 Wlools L Sladlas (F) 09 oo obwl pd gl (oons
(B) S el O 59 Olge 5l doye Yoo s > 9 ol ).,_>L; O Jle WY @ Bl
(F) 9553 )lg cadls pllas @ 1) (oS ogmeziols 9 (ogmne sladi jo Wl oo Sobs (2)lse
Slapasilio G sk 5l 5 ol Cubis )lem 2 SIS Jelse (n St ahon jl plaie (o cdled
Collad polsall (Ve A) 53 ulis ollass 50 pedgalie S Segy g Wl so slicie
S32lS 1 e s ISt e S5 g Sl 6135 5T 52 5] i
AN ) 29800 S)lom (nl dgnr wrge (Sligyg 9,0 bl e (B)lse 5 (Das Slsee
5559 4 35515 oo JE! Ll b5 Colled Alagts o S5uts 13 150 (SlarpmnS
Oyl 4 Sl 5 gl 4 G (gl il Slae by (uljEl ( Mae slo sl
()55 o8l 5o sl 4 s oy 555 Sl 5

Sad by oaghts seliinl Sy e ogaa Jslate s5len slack ye3 (inyed Elgl 5o
Koyl (23558 Sd 0aSails o)l eow 3 wlewsbin 5o g5 (b Ohle Gl lawgie
Cobo @ Mie 0131 a5 Ws S oy YoV - Jlo 4o (American College of Sports Medicine)
V0 Bl wl 0538 J5S 5 (252 Sl Byl s slaasls sse sl 90 &4
Sad b (o055 codlad aS wilosls 5158 L8 Sladlas oo plol aian jo (g5len colad 4 s
o35 (53lsm Dl s b dglin 5o By yem ol s (slaaSly p (st o3l Wl e 0L
— o8 IS 4 Sllews (gl ol S b Sl ped Lol (Ve ) Y) aril atils bawgie o b



Yy vy (2905 9 (ooglad  Soliiwl by pod )U'i Ao lio 1 g ylas

Slo e (Fiba ol i bt 90 8 (b lilem eizen g plarelle wijls (B9 e
) plyssSgte Cudyb 5 aims oo all 1) (g5 wid a5 wilesls plis (gl Doy S
99 % 50 SIglle pyoiw 9 90 £55 Sobd Ghler ;3 (8 Sla )Tl S9pe (1Y) Wi 0 A8
WS oo B9 |y Glhlews gadge (pl (1Y) el ool ools las ogls Dol g DalieS oy el
S oolaiwl S Jols (6 s Sgups aiilg so (550l loy yo aS oelid Ol el aS
o0 o3l 5l 58 g5 ks pliler ) (Bge 0 Shae connlS SIS 2 g5 iy a5 3T
s 5 s ] o ) ool jpbitety 3 Ll dallan 5 Calylis 1)
ol (e il S el o 4131y ol 0 oiplonl lalllas dylie a5 LolS gl 4
59 &5 Subo @ M pllews 50 gl @ Cenglie 5 93 S HIS (gl 2 1) (9l g (seglas

lod ) ()

G933

Yo (592 glemr 509

Ot jekaiedy ulul faed 1 «(V0) Cwl ouls plosl Cochrane Joaljsiws ulul p asdllas oyl
PubMed . Google Scholar JASI SID Magiran  sledbl olSl slalslas Sldlas
e Ol sy eadol OYle 8L gl pole o )le b a5 9 Scopus Science Direct
00l )5S laoll ;3 grginz ln nj brolly coS 5 5l WAl s2gles (2B 5 S
e & 9lS  yed K 55lad e & aldiwl 1y yoi® &YL Dl b Sl yed? alls ool
Cuoglaoy g «LLil (o5 35615 & daunil & qugide Cobod Koo £45 Cobod Kolo» & soglas
Azl VAN L YA L 5l oo picie OV ples iogly cpl 50 & pdguil 4
WYl bl wig

Jeloild cVlie aSl @ 4z g b (e g o] o (285 5 (510 OYlie (S0 ,2S 4 a2 g L
wloolas 1,8 doeil )3 6gy o 1) g )b g (A3l @Yl el Sl cusgame 4 axgi b >,
Slllas -V 5l Wog &l pols dsllas 4 DYlie 0955 slo,loe ials Sb 5,1 JSls oY
oS SYle -V caiogs 90 g5 gubo oly8l Jels g sy i ped AlSlae aan b 5l yio a5
5o oS SYlae -F aing Solas b ol 5 a5 Sldlas Y g Sludl o oyl &ges
o o3 2l (5555 (S 4 (Sllllas —0 1oBls 3575 ()25 09,5 5 SIS 09,5 bag)]
SYle -V 53l o Oile agh 5l SVl zg, slo)las o9 ool plxl g0 g45 Cubis 4
Yo -0 o il jaiS g o ioles OV -F ¢ Slg> Slalllas -V ¢60,90 slo )55 =Y 4555 0



VFoo 5l Y o )l Y 0,90 « i)y9 (55992 ud 184

e oyl oadplonl SYlie 5 1cailas sez by ] 4o (s )kel ko (611 5Lisy5e slaosls a5
A 1205 0,5 (guiypr JoSa Sy olpenas | oy e b oS VLS - 1S g5 Subs @
Vet S Sldllas -8 1ng 00,5 w1y ceglie by pe g ol Sl yad a5 Sllae
S 09,5 A3l lalllas

Ol cuis (905, g LosIS Z1 it

oo e e JLasil Jlo clie Jol iy b 4y b yo el s 35l (ot 5| g
(o339 8ol Dlasiie (g S aged (g) (QEMSTES 14 iz (o iged o> caalllas (sl >
SYlie SohS jaatile jgls 90 aiad gl Sl SVe Gl 59 Sae g by )y9 Db (b)) €9
als g0 Hhai @8ls &yee 0 9 (VF) wis ST oL, Down and Black ca S 5l eslaznl b 1,
s olosle e85, Aslae Sllllae o Sl 4 azgi b oo,S JouS 1) OVle ColsS pgs sl
s w85 L 5o ol cnlay by ye jliel e p ROl GRaghy 3l 5 905 o0 50
(SRBgh bAS Jhgaste Jelge (5,155 be56 4y gy e o)l5e Down and Black ce.J S s
SRANEILL «oy2 g J 7S leg,S po Bl ol 8 il ealids aiile g%y (6 S g
rst 8055 s olSinlesl SIS bl 5 Slallls (slaos,S | lFas oS 55
D9 s

o7 Sl g 4320

w2y by OR) Guild cod jhosliinl b J7S 095 5 (2,25 09,5 oLl (o b jusie down
Gazg bl owyplsquare 1 colaiwl b Oldllas ool il gwypm o )0 0 ol
Slp Comlus LT Las ool olas SISl Jaw 5l eols o lesy 5 Oldlas g4
i 513503 5l ool b cVlie Ula s (6 S e 2y plosl Slidllae 028,515 il
@lel Jelos s plosil 3% (yge3l g oplite GgmmesS ) g3l Abmgay ol (bl 0w,
S s 4185 L 5P >0.05 55 (5, lobis grbaws ol alnil VEY e lewl 53l 5 dlesay
A o Hlis 1) Solatunw j9 0 4 Olallas 09,9 ol S5 5Ll



Yo

o )

vy (2905 9 (ooglad  Soliiwl by pod )Ui A Lo 15yl

Wosls oL ;5 aopis il ol il

(Y7 = alass)

s GladSl o gt ) el b

O = sla)

I

T

&)1555 oV lEe Bl 5l aw oVlE Mo

(V) Vm sliss)

Figure 1 - How to select articles

ol sy s Y Ee

(Y em slisz)

l

siladin Y5,

A = o)

Laolps sl Jlads o8 SVlEs SosT
ol aalllae o

(Y = o)

!

g lze B Lol a8 IR
wad e 3y g

(Te= slusn)

I

il A5 B! 5las SYEs

X3 gy
5

Yl Ll Sigka- ) JSb

(¥ = sloas) Wl Bl a8 V.
(F) 3550 oloals 5,503
@V) Laasls kil
OA) Jlsgat Soypnds Laaals |

(DFY—BF .TA) ;57 <VlEe

9 u,»jL.c Z:J}‘ Sy )‘ S Ao A—JL?L».D‘ Jlis YY) sk_,;il.C)LL" Lgl.%olil: )é P}M u,ul.wl).v

O sy 3l e il Sl Al e ol i VY e e e DY Bl g Y lie 50>
zlypel ol Gledbl ccusls |y asllas 45 95,9 sbo,las allio a5 590 ,0 caile BL oY JolS
Odamal gl Alae 1 55618 (ol allie VA Lsus oot 8 o g allie YO gaemme,o ol ply s
9 75 09,5 93 4 (b 8 VA elulenly tiad b3l Gl gl 4 Saaglie (sl alie Ve g
5 (5,0 YA (5 Y 0) (0,505 09,5 ;0 a5 ol el a5 FAF 4 FAF laws i 0y 258 04,8
Byl gy 55 laisgai] s onSihe 5,5 15 (50 15 105 TYA) J55 05,5 o
(S 6 ks Jgaz) o9 Jlo



VFeo sl BY o losls AV 0599 ()59 39990 b g

5 o055 Sty i VY o oo ol Bl (65, 428 ol il oI5 18 b Ts gl
5JGT ;0 .(P=0.001; SE=0.18, 95% Cl=-1.24 -0.86, Z= -10) <l o0l ;55l5 s lobins
5 (P=0.001; SE= 0.12, 95% Cl= -1.43 -0.929, Z= -9.19) _ogles &l yod cpm Wog)S 15
el 00l oawlie (P=0.001; SE= 0.12, 95% Cl= -1.18 -0.59, Z= -5.93) ol &l a3
O oS J31s 50 el Sldlas jo was oo lis S b led S ledlbl a5 4565 len
5 s09lad Dl o3 andllas VY a5 0l o131 (g, a8 Salnil b olesl, 5 1A 5ILTLG b
Tobiw 50 6 olins Sguge Wlg oo (oB)ys cmyed 45 O lis Wingr (ool Sl yei aslllas &
leog,S 5 5JUT ,o (P=0.001; SE=0.18, 95% Cl= -1.62 -0.917, Z= -7) &S obwl pdgu!
29l (p e 5 (P=0.001; SE=0.2, 95% Cl=-1.21-0.4, Z=-3.7,) cwlitwl _eglss ol yes
Sledbl 45" 4565y led .Cowl s jaseie (P=0.001; SE=0.2, 95% Cl=-3.51 - 2.04, Z=-7.4)
ol g seliul (5359 o )9S Ul o aid Falonl Gladllae jo cams oo lis a b Ll S0
Olez 6,leds o) (P=0.0001) 5,ls 0425 (5, lobize bl gl 4

axdllas 5)ly pdgudl 4y Cuglie Ol s lie oy Slp yolo (o 0 a5 Sldllae sloss
Qa0 oo Hlis aS Hglis Sl yed Axllac aw g celiin] Sl e dalllas Cin gy dxlllas Vo caials
S obml Gelgadl a4 Coglie zolaw )0 (glbliae dgne Wl (SB35 S (S sk
so9ls Bl pe3 Wrog S 5 5JUT jo .((P=0.001; SE=0.05, 95% CI=-0.34 -0.13, Z=-4.52)
P=0.001; ) o5l (s (P=0.001; SE=0.2, 95% CI= -.29 -0.08, Z=-3.5) _cwlat.l
5 leds S ledlbol a5 4565 ylos ol 00l aseine (SE=0.05, 95% Cl=-1.5 - 0.6, Z=-4.5
Oelgeil 5 (29l g (Salial ()59 (925 S 50 a8 S plonil Dlalllas ;0 e o0 liS iy
(s b leds JS5) (P=0.42) 5 )las 5929 (5, lobins LLS )|



Yy vy (2905 9 (ooglad  Soliiwl by pod )U'i Ao lio 1 g ylas

ool 8 g U Lot 59 po 3 003l (Sl O I 3 b S plomsl Wladllae lastins - Jgaz
Table 1-Characteristics of studies performed on diabetic individuals included in the
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Study %
ID ES (95% Cl) Weight

Endurance Training !

Khorshidi et al (1390) —_—— -34.51 (-62.26, -6.76) 0.97
Mogharnesi et al (1391) —0—;— -50.87 (-87.64, -14.10) 0.55
Parsiyan et al (1392) —0—: -38.00 (-76.50, 0.50) 0.51
Mir et al (1392) | —— -2.83(-11.88, 6.22) 9.15
Musaviyan (1392) —— -11.26 (-19.58, -2.94) 10.83
Nezam dust et al (1393) _—— -22.10 (-46.28, 2.08) 1.28
Motahari-Tabari et al (1393) - -25.36 (-31.31,-19.41)  21.19
Azizi et al (1394) _—— -67.25(-117.89, -16.61)  0.29

Afshun pur et al (1394)

Aghamohamadi et al (1394)

Gholaman et al (1395)

Shahrjerdi et al (1397)

Subtotal (I-squared =72.6%, p = 0.000)

-28.44 (-55.38, -1.50) 103
-14.46 (-18.85,-10.07)  38.89
-45.50 (-63.71,-27.29)  2.26
r -21.85 (-47.98, 4.27) 110
-17.41(-20.32,-14.49)  88.07

Interval Training
Sharifabadi et al (1389)
Suri et al (1390)
motalebi et al (1391) —_—— -45.33 (-87.84, -2.82) 0.42

-30.04 (-72.49, 12.41) 0.42
— -17.92 (-56.03, 20.19) 0.52

|4

Ghardashi et all (1393) —0-;— -23.59 (-36.15,-11.03)  4.75
Bazyar et al (1394) —_— 1 -68.13 (-99.63, -36.63)  0.76
Abedi et al (1395) —_— : -68.78 (-100.03, -37.53)  0.77
lIkhani et al (1395) :—0— -2.75 (-15.96, 10.46) 4.30
Subtotal (I-squared = 77.3%, p = 0.000) Q -22.55 (-30.48, -14.62) 11.93
1
Heterogeneity between groups: p = 0.233 :
Overall (I-squared = 73.5%, p = 0.000) o -18.02 (-20.76, -15.28) 100.00
1
1
1

Ll 3565 gtam 32 (29US 9 (ooghs iy o 15T oLl - U
Figure 1- Accumulation of the effect of continuous and Interval exercise on fasting
glucose levels
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Figure 2 - Comparison of the effect of continuous and interval training on blood

glucose
Study %
D ES (95% Cl) Weight
Endurance Training E
Shahrjerdi et al (1387) —_— 3.28(-7.75,1.18)  0.64
Shavandi et al (1389) —_— -2.58 (-5.50,0.34)  1.49
Khorshidi et al (1390) ——t -1.61(-3.84,0.62) 255
Mir et al (1392) — 0.31(-1.29,0.67) 13.17
Parsiyan et al (1392) I=—— -0.02 (-1.07, 1.03) 11.42
musaviyan (1392) —_— 013 (-4.72,446)  0.60
mogharnesi et al (1393) —0:—— -1.69 (-5.64, 2.26) 0.81
Nezam dust et al (1393) —_— -1.80 (-5.84,2.24)  0.78
Motahari-Tabari et al (1393) : -3.11(-10.45,4.23) 0.24
Azizi et al (1394) —— -1.75 (-5.78, 2.28) 0.78
Afshun pur et al (1394) —_— -4.21 (-7.97,-0.45) 0.89
Aghamohamadi et al (1394) —_—— 0.75 (-4.13,2.64)  1.10
Gholaman et al (1395) - -0.91 (-1.46, -0.36) 42.13
Subtotal (I-squared = 0.0%, p = 0.564) |<> -0.81 (-1.22,-0.41)  76.60
|
Interval training :
Suri et al (1390) —_— | 951 (-14.32, -4.70) 0.55
Ghardashi et all (1393) — -1.75 (-3.44,-0.06)  4.43
Bazyar et al (1394) —0—: -2.39 (-3.66, -1.12) 7.83
Abedi et al (1395) —— 2.38(-3.77,0.99) 659
ikhani et al (1395) — 191 (-4.68,0.86)  1.65
Sharifabadi et al (1397) —_— ! 6.20 (-852,-3.88) 2.35
Subtotal (I-squared = 72.7%, p = 0.003) ol 2.78 (-3.52, -2.05)  23.40
'
Heterogeneity between groups: p = 0.000 i
Overall (I-squared = 64.0%, p = 0.000) [0} -1.27 (-1.63,-0.92)  100.00
'
'
T * T
-14.3 0 14.3

095 gl Tobm 2 (29U 9 (ooghs Sl po3 Sl Bl Jloges -1 S
Figure 3 - Accumulation diagram of the effect of continuous and interval training
on blood insulin levels
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Figure 4 - Comparison of the effect of continuous and interval training on insulin

levels
Study %
D ES (95% CI) Weight
i
Endurance Training :
Shavandi et al (1389) %J— -0.36 (-2.02, 1.29) 0.39
Mir et al (1392) - -0.14 (-0.25, -0.03) 91.26
Nezam dust etal (1392) —_— -1.26 (-2.23,-0.29) 112
Aghamohamadi et al (1394) —_————— 3 212 (-3.27,-0.97) 0.80
Aziziet al (1394) —_— -2.23(-3.86,-0.61) 0.41
Afshun pur et al (1394) —_——————— 3 -2.10 (-3.45, -0.74) 0.58
Gholaman et al (1395) T -1.40 (-3.31, 0.51) 0.29
Subtotal (I-squared = 81.0%, p = 0.000) 0 -0.19 (-0.30, -0.09) 94.85
)
i
Interval training :
Ghardashi et all (1393) —_— -1.59 (-2.91,-0.27) 0.61
Bazyar et al (1394) —0—3 -1.00 (-1.69, -0.31) 222
Abedi et al (1395) —_— -1.00 (-1.67,-0.32) 2.32
]
Subtotal (I-squared = 0.0%, p = 0.712) <> ! -1.07 (-1.52, -0.61) 515
‘
Heterogeneity between groups: p = 0.000 '
Overall (I-squared = 80.3%, p = 0.000) 6 -0.24 (-0.34,-0.14) 100.00
i
]
]
T T

-3.86 o 3.86

gl & Canglio 2 2315 3 gogl Wiz yoi T sl ylages -0 JSCi
Figure 5 - Accumulation diagram of the effect of continuous and interval training
on insulin resistance
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Figure 6- Comparison of continuous and interval training on insulin resistance

Funnel Plot of Standard Error by Difference in means
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Figure 7- Bags funnel plot for glucose
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Figure 8- Bags funnel plot for Insulin
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Figure 9- Bags funnel plot for Insulin resistance
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Abstract

Due to the antioxidant effect of exercise and Urtica dioica (UD), the aim of this study was
to evaluate the effects of these interventions on changes in blood glucose and necrotic
cells in the CA3 region of the type 1 diabetic rat hippocampus. In this study, 76 Wistar
rats were divided into healthy (control, exercise, UD, UD-exercise) and diabetes (control,
exercise, UD, UD-exercise) groups. Diabetes was induced by intraperitoneal injection of
streptozotocin (45mg/kg) and 48 hours after injection, blood glucose levels above
300mg/dl were the criteria for confirmation of diabetes. After confirmation of diabetes,
endurance exercise protocol with moderate-intensity (5days/week) and daily gavage of
hydroalcoholic extract of UD was performed at 50 mg/kg for six weeks. 48 hours after the
last session, the rats were sacrificed and the hippocampal tissue was extracted and fixed
in 10% formalin for staining of crystal violet for necrotic cell count. Data were analyzed
using ANOVA and Kruskal-Wallis tests using Bonferroni post hoc test at significance
level 0=0.05. Results showed that six weeks of endurance exercise and consumption of
UD extract significantly reduced blood glucose concentration in the diabetic exercise
(p=0.001), diabetes-UD (p=0.001), and diabetes-UD exercise (p=0.001) groups compared
with the diabetes-control group. In addition, there was a significant difference between
the diabetes-UD and diabetes-UD-exercise (p=0.001), and diabetes-exercise and diabetes-
UD-exercise (p=0.002) groups. The interaction between endurance exercise and
consumption of UD extract significantly decreased the number of necrotic cells in the
diabetes-UD-exercise group compared to the diabetic control group (p=0.029). Finally, 6-
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week endurance exercise and consumption of hydroalcoholic extract of UD can have a
protective effect on preventing necrosis of CA3 cells of diabetic rat hippocampus.

Keywords: Endurance Exercise, Urtica Dioica, Necrotic, Hippocampus, Diabetes

Extended Abstract

Background and Purpose

The hippocampus as one of the most sensitive areas is highly vulnerable to factors
such as ischemia, stress, and especially diabetes, during which it undergoes
structural, neurophysiological, and molecular changes (1). Tissue damage caused
by diabetes can be caused by the interaction of complex pathophysiological
processes such as inflammation and oxidative stress (2). Studies have shown that
increasing the activity of antioxidant enzymes occurring after exercise has
beneficial effects in preventing the neurological complications of diabetes and
tissue damage caused by oxidative stress following the disease (3). On the other
hand, Urtica dioica (UD) is one of the herbal supplements and has antioxidant,
blood sugar, anti-inflammatory and anti-lipid effects (4). Due to the antioxidant
effect of exercise and UD, the aim of this study was to evaluate the effects of these
interventions on changes in blood glucose (BG) and necrotic cells in the CA3
region of the type 1 diabetic rat hippocampus.

Materials and Methods

The experiment was performed on six-week-old male Wistar rats, weighing
232.7+12.42 g. Before starting the experiment, all animals were maintained at the
new environmental condition for a period of one week and familiarized with
treadmill exercise in the second week (10-15 min, 5-10 m/s, five days/week). In
this study, 76 rats were divided into healthy (control, exercise, UD, UD-exercise)
and diabetes (control, exercise, UD, UD-exercise) groups. Diabetes was induced
by intraperitoneal injection of streptozotocin (STZ) (45mg/kg), and 48 hours after
injection, BG levels above 300 mg/dl were the criteria for confirmation of diabetes
(5). Two weeks after the injection of STZ without any intervention, the rats were
kept in the laboratory. Then, endurance exercise protocol with moderate-intensity
(5days/week) was performed for six weeks. The speed and duration of the
treadmill exercise were gradually increased from 10 m/min for 10 minutes in the
first week to 10 m/min for 20 minutes in the second week, 14-15 m/min for 20
minutes in the third week, 14-15 m/min for 30 minutes in the fourth week, and
17-18 m/min for 30 minutes for the fifth and sixth weeks. To achieve adaptation
in training, the intensity (speed and time) of treadmill exercise was kept constant
during the sixth week (5). The UD extract was prepared with 70% ethanol and
30% water. After preparing the extract, the antioxidant activity of the extract was
evaluated using stable DPPH radicals. Daily gavage of hydro-alcoholic extract of
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UD was performed at 50 mg/kg for six weeks (6). 48 hours after the last session,
the rats were sacrificed, and the hippocampal tissue was extracted and fixed in
10% formalin for staining of crystal violet for necrotic cell count of CA3 area.
Data were analyzed using ANOVA and Kruskal-Wallis tests using Bonferroni
post hoc test at significance level a=0.05.

Results

Measurement of antioxidant activity of UD hydroalcoholic extract by DPPH
method: In measuring the antioxidant activity by DPPH method, the 1C50 of UD
extract was 295 pg/ ml and ascorbic acid was 23 pg/ ml.

Endurance training and UD hydro-alcoholic extract reduced BG in diabetic
rats. At the beginning of the research, the mean BG in all groups was 106+2.58
mg/dl (P=0.570). Then, BG increased significantly after 48 hours of STZ
injections in rats of diabetes groups compared to the healthy control group
(P=0.001), and the mean BG in diabetic groups was 498.07+42.06 mg/dI,
demonstrating that diabetes induction was successful. The results of the analysis
of variance with repeated measures showed that endurance training and hydro-
alcoholic extract of UD plant significantly reduced BG of the rats in diabetes-
exercise groups from the fourth week (p=0.03), diabetes-UD from the third week
(p=0.04), and diabetes-UD-exercise from the second week (p=0.02) compared
with after STZ injection. At the end of the sixth week of the study, endurance
exercise and consumption of UD extract significantly reduced BG concentration
in the diabetic exercise (p=0.001), diabetes-UD (p=0.001), and diabetes-UD-
exercise (p=0.001) groups compared with the diabetes-control group. In addition,
there was a significant difference between the diabetes-UD and diabetes-UD-
exercise (p=0.001), and diabetes-exercise and diabetes-UD-exercise (p=0.002)
groups.

Endurance training and UD hydro-alcoholic extract reduced necrosis of CA3
hippocampal neurons in diabetic rats. The results of the Kruskal-Wallis test
showed that there was a significant difference between the groups studied in the
number of necrotic cells in the CA3 area of the hippocampus (p=0.001).
Comparison of groups using the modified Bonferroni test showed that the
diabetes-control group had significantly more necrotic cells than the healthy
control group (p=0.016). Six weeks of endurance exercise and UD extract
consumption reduced the number of necrotic cells in the CA3 hippocampal region
of the diabetes-UD-exercise group compared to the diabetes-control group
(p=0.029). The reduction in the number of necrotic cells in the diabetes-exercise
(p=1.000) and diabetes-UD (p=1.000) groups was not significant compared to the
diabetes-control group. Also, there was no significant difference between
diabetes-exercise with diabetes-UD (p=1.000), diabetes-exercise with diabetes-
UD-exercise (p=1.000) and diabetes-UD with diabetes-UD-exercise (p=1.000). In
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addition, there was no difference between healthy-control, healthy-exercise,
healthy-UD and healthy-UD-exercise groups in the number of necrotic cells.
Comparison of healthy and diabetic groups showed that there was a significant
difference between diabetes-UD (p=0.015) and diabetes-exercise (p=0.017)
groups with healthy UD-exercise group. There was no difference between
diabetes-UD-exercise and healthy-UD-exercise groups (p=0.678).

Conclusion

Diabetes increases neurological vulnerability to stressors (1, 2). Most likely, UD
extract, by its antioxidant properties and free radical scavenging, regenerates the
pancreatic beta, thereby reducing the BG levels of diabetic rats (4). In addition,
reducing cellular stress through UD improved and prevented the death of
hippocampal pyramidal cells. On the other hand, regular exercise improves
metabolic control in animals and diabetic humans (7), and by increasing
antioxidant defenses, it reduces oxidative stress and reduces the effects of
diabetes, including reducing neuronal mortality (8). According to the results of
the present study, the beneficial effects of UD extract consumption and exercise
on molecular and tissue aspects in diabetic patients, it is likely that exercise with
UD extract will improve and further increase the positive aspects compared to the
single effects of these interventions on cell death pathways, and can have
protective effects on preventing necrosis of CA3 cells of diabetic rat
hippocampus.

Article Message

According to the results of the present study, it seems that endurance training and
consumption of hydroalcoholic extract of UD together can create better protective
effects against necrosis of hippocampal nerve cells.

Keywords: Endurance exercise, Urtica dioica, Necrotic, Hippocampus, Diabetes
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Abstract

The aim of this study was to investigate the effect of water exercise with blood flow
restriction (BFR) on the growth hormone (GH), insulin-like growth factor-1 (IGF-1) levels
and bone mineral density (BMD) of elderly women. To do so, 30 non-athlete women (age:
60 to 70, weight 72.34 + 2.5 kg and BMI: 28.8 + 4.07) participated in the study voluntarily
and were randomly divided into three groups of control, water exercise with BFR and
water exercise without BFR. Both training groups performed aerobic exercises with water
resistance (eight weeks, three days, one hour). Cuff pressure in the training group with
BFR was 110 to 220 mm Hg. Blood samples were taken 24 hours before the first and after
the last training session. Statistical test of analysis of covariance (ANCOVA) was used for
data analysis. Findings of the study indicated that two training groups had a significant
increase in BMD, IGF-1 and T-score compared to the control group (p< 0.05). There was
significant increase in the amount of GH only in the BFR group compared to the control
group (P<0.05). Moreover, the result showed significant increases in BMD, GH, IGF-1
and T-score in water exercise with BFR group compared to the water exercise without
BFR group (p<0.05). The results of the study indicated water exercise improved the effect
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Zaravar: Effect of Eight weeks Water Exercise with... 70

of anabolic factors to prevent decreasing bone density, in older women, but water exercise
with BFR induced a more beneficial effect on BMD rather than water exercise without
BFR. Therefore using water exercise with BFR is recommended for older women.

Keywords: Water Exercise, BFR, GH, IGF-1, BMD, Elderly Women

Extended Abstract

Background and Purpose

Osteoporosis is the most common metabolic bone disease that causes a decrease
in bone mineral density (BMD) (1). In recent years, regular exercise has been
proposed as one of the important non-pharmacological mechanisms to prevent or
treat osteoporosis (2). The importance of this disease is in increasing the risk of
bone fractures, especially in the thigh and spine. One of the most important causes
of osteoporosis in women is hormonal fluctuations and estrogen reduction after
menopause, which are exacerbated with age (3). Therefore, the aim of this study
was to investigate the effect of exercise and blood flow restriction (BFR) in water
on the amount of growth hormone (GH), insulin-like growth factor | (IGF-1) and
BMD in elderly women.

Methods

Thirty non-athlete women (age 60 to 70 years, weight 72.34 £ 2.5 kg and body
mass index 28.8 £ 4.07 kg / m2) participated in the study voluntarily and were
randomly assigned to the three groups of control, water exercise with BFR and
water exercise without BFR. Firstly, the subjects were comprehensively
familiarized with the stages of the study. A questionnaire with demographic
characteristics, medical and drug use history, as well as informed consent forms
were completed by patients. None of the participants had a history of chronic
illness or exercise in the previous six months. A physician performed
cardiovascular examinations. To measure blood parameters, 24 ml of fasting
blood was taken from the forearm vein 24 hours before the first training session
and collected in a chelate tube, then centrifuged for 20 minutes at 3000 rpm and
isolated serum was used to measure GH and IGF-1 using the enzyme-linked
immunosorbent (ELISA) assay. The kits were kept at a temperature of four
degrees. The BMD was analyzed and measured by a Dexa scan in the thigh area.
Both training groups performed aerobic exercises with water resistance (eight
weeks, three days, one hour). Then, 24 hours after the last training session, blood
sampling and Dexa scan were performed a