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Abstract

Background & Aims: Polycystic ovary syndrome is one of the common endocrine diseases
that affects 5-10% of women of reproductive age. The purpose of this research was to explain
the effect of Tabata training in water on TSP-1 and TIMP-3 and insulin resistance in obese
women with polycystic ovary syndrome.

Methods: To conduct this semi-experimental research, 30 women with a BMI greater than
29.9 in Isfahan city were selected and randomly divided into two experimental groups
(metformin + Tabata exercise) (15 people) and control (metformin) (15 people). The Tabata
training program consisted of 3 sessions per week for 40 minutes (10 minutes of warm-up, 20
minutes of exercise and 10 minutes of cooling down) consisting of 4-minute periods (20
seconds of activity and 10 seconds of rest) for 12 weeks. Subjects also took 500 mg metformin
twice a day after breakfast and dinner. To measure the research variables, blood was taken
after 12 to 14 hours of fasting and in two stages before and 48 hours after the last training
session. To analyze the data, Shapiro-Wilk tests, one-way analysis of variance and Tukey's
post hoc tests were used. People with endocrine diseases, untreated thyroid, Cushing's
syndrome (a type of metabolic syndrome in which high levels of glucocorticoids lead to insulin
resistance in muscle tissue, liver and fat tissue), congenital adrenal hyperplasia, suspected
ovarian or adrenal tumor , heart patients, use of oral contraceptive pills, progestin and hormone
induction (Inplanol), use of hormone therapy or herbal medicines during the last 2 months, use
of acupuncture during the last 2 months, exercise during Last 2 months, pregnancy, history of
abortion or childbirth in the last 6 weeks, history of breastfeeding in the last 4 months, having
bariatric surgery in the last 12 months, unwillingness to fill out the consent form to enter the
study, patients with or with a history of Cervical, endometrial, or breast cancer were excluded
from the study.

After selecting the sample, the subjects completed the personal information questionnaire and
blood was drawn after 12 hours of overnight fasting to determine the level of insulin resistance
factors, TSP-1 and TIMP-3. Then the experimental group did the training program including
12 weeks, 3 sessions per week and each session lasted 40 minutes and also used metformin.
But the control group only took metformin. The exercise protocol consisted of 10 minutes of
walking forwards, backwards, sideways, and jogging in the shallow part of the pool (where
the water level is below the neck) and then doing stretching exercises. Then, Tabata training
was performed with a special training song for 20 minutes and 10 minutes of stretching and
cooling down. 48 hours after the last training session, blood was drawn again from all subjects.
Also, in order to comply with ethical considerations at the end of the research, the treatment
protocols in the form of manuals were provided to the control group so that they can use it if
they wish. Similar to protocols on land, in water intensity interval training programs,
participants complete "very hard" bouts with "easy" recovery periods, and due to the higher
viscosity and density of water, large movements with increased speed will have greater
resistance to water flow. He said that this leads to the creation of an ideal environment for
increasing work efficiency and energy consumption. Also, metformin is a biguanide drug and
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is sensitive to insulin. This drug is able to limit the secretion of insulin and its increase. It also
reduces the amount of androgen secretion that is secreted from the ovary and adrenal gland.
Therefore, metformin seems to be an effective drug in patients with PCOS, especially in those
who are resistant to clomiphene. Metformin improves the menstrual cycle in patients with the
syndrome and causes an increase in the sensitivity of the response of drugs effective in
stimulating ovulation, especially in women with PCOS resistant to clomiphene citrate, and
leads to a decrease in obesity.

Results: The results showed that exercise caused a significant decrease in insulin resistance
and a significant increase in TSP-1 and TIMP-3 in the experimental group. The results showed
that 12 weeks of Tabata training in water has a significant effect on insulin resistance in obese
women with polycystic ovary syndrome (P=0.0001, f3.59=11.097). Also, the results of
Tukey's post hoc test showed that there is a significant difference between the pre-test of the
water training group and the control post-test group and the post-test of the water training
group with test control group , but does not have there is a significant difference between the
other groups.

In this study, it was found that 12 weeks of Tabata training in water has a significant effect on
TIMP-3 in obese women with polycystic ovary syndrome (P=0.0001, 3,59=20/270). Also, the
results of Tukey's post hoc test showed that there is a significant difference between the pre-
test of the water exercise group and the post-test of the water exercise group and between the
post-test of the water exercise group and the control but pre-test and the control post-test,
There is no significant difference between the other groups.

In the present study, it was found that 12 weeks of Tabata training in water has a significant
effect on TSP-1 in obese women with polycystic ovary syndrome (P=0.0001, f3,59=111/20).
Also, the results of Tukey's post hoc test showed that there is a significant difference between
the pre-test of the water exercise group and the post-test of the water exercise group and
between the post-test of the water exercise group and the control.but pre-test and the control
post-test, There is no significant difference between the other groups.

Conclusion: The results of the present study confirm the effect of Tabata exercise in water
along with metformin on the factors involved in angiogenesis and insulin resistance in women
with polycystic ovary syndrome.

Conflicts of interest: None
Funding: None

OSed g (o5n

Cite this article as:

Yaghoubi M S, Abedi B, Saremi A. Effect of a Tabata Exercise Session in Water on TSP-1 and TIMP-3 and
Insulin Resistance in Obese Women with Polycystic Ovary Syndrome. Razi J Med Sci. 2023;30(5): 182-191.

*This work is published under CC BY-NC-SA 3.0 licence.

VAL

http://rjms.iums.ac.ir VELY 3,0 0 oyles O oy §il) ySiijs glealan



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8236-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

ailgs oo g oo Jlab e g Jlad SS9 p2 )l
ol Lol (V) wigd JLbigail glo sl & yzlon el
aS sl (Jlgas 25,00 156 3355051 50 la, g1 plas” as
ol ales sl wl 00,5 Ll 095 @ |, yudlore (203
(TIMPS) LajLi5s sl 8Ly oIl Lo ygisTLs
TIMP3 AMP2 TINPL p355) ez el a5 el
) Gpigp—wgro i Grizzan (M) a—ily o0 TIMPA
a5k an F5m 3l oot Jlee S lsie 4y (TSP
led oo Cailos JLligadl slo sl o) 5l colas!
adlos 6lp Jo— S0l G Glare 43 Griseen
L VEGF b 5l Soaism sl sle sl Ly 5355530
Sl 1L S o alilis o glo 00iy S 5 FGF
Sloy ol il s 35550557 (la 556 s a5 355 o0
Obeyd 4l ;0 g 0Bl o agail (leyo (sl dpoa
Gog—d @i 335 by ans Job ;5 99—3 (5,9,L0
30 G IAS SLsd pae loyo gl gouxn Sy
S oo sty Lol oo slgi iy PCOS ol Lo
&l 69l S 55 2l o (29l slapleys
Slallae (55T Jodo o 22 () Cond 5o Gllow
Ob) o ) (S5 S Dol by s 556 (55UsS
S Dol gloasliy g adlos,S s, PCOS
Obles ;o 1) (e wdg o,Shee 8,y (S0
o olaslosls lis 5l b o34 adlsl 6l )ls PCOS
038 oo, BV als aS cwl ool ylis Sillas
3 Oelg—dl ol BT L (59 a2l L U 5o
b onle s Socld a5 2 iy il om (20,5
9 SW) Somw e (plple (V) aiu s S5
05 5o @) pleys Jsl b3 (lsie ay (455 ShelS
5 9% (—a 5 « PCOS audie 3l
G 50 (1)) 098 oo a3 55185 50 ()b (rmanatte
ol (S5 S Yol s i e L
99 2 b (g Sld Gl ghlge (559 Sl o3
sl 0loyd 5 5ty sln los S joba
» Senlie B o lan il Slilas 5 (8
Slisios 35 alasl,) yaa 1 (1Y) cl il b

Ol o iy bl S sl Sl o g0l

A A )50 1) (055 e Cdled 5 S
OISl ey p Baa b glasdlas jo Jlis jsbay .aslesls

Mo L S 5 50 heolS g (e jiite Slayo

YAD

OSed g (o5n

doddlo
il PCOS) oS b lowss pg i
O V0 2 sl a8 Y sgas o S Cel S gusl NS
Oezeed PCOS (V) o5l oo Dis |y Lo sl s 5o
Jol—b  Sgalie SYMWS 51 golasey a5 £o0
PRUS X VO NI TNOUTES PORY] JOUTPRI PN PYRCDY -
Odoe—uil g I&O‘)’ﬁ).\_ﬂ (V) s oo Gialidl ], calis
&590951 Lol ausb o PCOS olm] yo (Aol Jolge
lomae; Y g el (aseiol 6 ke ol 380

a4 Caglin o bl> o jo o)l mis o] o S
Loy 3l S ol Gl ez )0 5 el
s> e o 1 ds iy g oWl PCOS ol
OB B (53,5 Oli—3 s)lerm 90 g5 Salas
5 (1) s )3 09> (7 Py o>l
&l sl S 5l (S sl 4 Cwglie pol> >
21y Mo ()b a5 Sl SeieesS (b o o y0i
(5555 Ol Gylem 09 g5 Calis Jla> 5y
Geb p w30 1B oz ST o> i A8
sl a—s)le tular e (U)o o Vel
(F) sl o Cyadgmd] 4 Conglia

Ol e Gl s yomie (el gl 4 Coaglie
Ohass slag il 1o 1) (y59,0il g af 09 o
10) a0 Jime |y (J9SIgd JolSS g 03,87 S, 25
Pyt b sy o0 5120 4 a5 (60 lse 51 (S5 00 B0
Bbes il aBl BLS,l e SetnS (b plaess
Cessl (65978 sl yogail 55le g 0y gl 33502351
JLbigadl G950 0y (ol Jole s an] ) ol
45 (5 ygb a4 sl il o sloy55 ), 5 (VEGF)
Sz S5y 35 Y (S (neses Hin]
() cul

sl Jleb 525 an 1 355l IS sk
o ek (b oS, JSis g el JLbgw!
oSyl (Jubgusl la sl o Scalen oS
il oo Ll oaisS bl gla s 5 Jolows )15
o2 3 e ek o YLl aal ol egdle
oS fle S5 0dlgl basgs (I ul gl atse S
L2 0055 Yl 9 95— se plasl lajlass gl
e 21355 50 s5e8 Sy 4 ailg oo Ll codlad
s MMP 555 L5 e glmooisS oo 4,


https://rjms.iums.ac.ir/article-1-8236-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

915 (r S & Camad (2 p05 50 (6 5eS (359 Jod @
algs goamie b Sldllas ((VA) 05 0 (Si> )0
FB Sy, g Hoae bl (o gl (s5l50
Slayed 5 2l po (55 sloasliy 0550 0 1) sl
3 Gl SSg n alin (VF) Wlos )57 )55 L ol
S0 da sl Sl yed gloasliy o o Sis
L1, "o " sladlag oaiS oS, ol 3l
o ar 5 0iiS oo JolS "Ll (6,510 5 sl 90
L oolyen S5 0l ol Sz 5 55588
warle> Of (b 4 e Swglie ey Gl B
lp Jloal lase G olanl an yzmie jol (ol a5 ol
Oizen (V1) Sl (B pae 5550 5 )1 o3k
Ol a2 g 009 LaagleSin aitws I e jsiie (590
9 Oelgmadl g 5 Sl 3B g)lo Gl ol oo el
a5 Ol Oeized anled sgama |y (T (il
) ogdioe md 5 adS 358 00d 5 pless 5l aS (35,00
S e ygite Sy oo Sl 4 Gl pln a0 oo alS
» es—a> 4 PCOS 4 M fljles )0 Sige (55l
Ol e it polie iaslS 4y 45 olay)]
P 4 e Glilos o 1) (Sl JSoms (e y5ie
oSy Sl Bl carge § 0i5u o0 Sente
PI—aFa (5 NS SWSS (Sl 5o fse slag)l
Ol yoaeglS 4 pglae PCOS audliwe iy o
L ST (V) 005 o0 Pl (pals au pomie 9 005 oo
@ azg b aS sged jlo Wb o S 5 )lge 4 4o
O 3148 SaaS (b e pjais 1 (26 2 )lse
5 B985 B sla len «s)5,L 4 Olgi o0 alox
Oleyd g @dle rals 0,5 o Ll o dg il 4y Caglio
44255 b g0l koo (2l Cuesl 5 5len 0]
2 0s lacallad (i 9,50 )3 45 alise gl
D9, Wlosls (LaS (g lem (nl (2l 9 @D S
Wozxge sbaplel 03,5 iy jshaie 4 WS s Ol
hoSs glac e Liall Cgz (g LSal, 4t
5 ey S > aey po ol,SLeys ol
9 o cnl B)lse JS S (0) slacallad
5 Sobem (nl Sl Blse )l st johies
2,5 il Lol maghy leyo slp oll slagls

http://rims.iums.ac.ir

OSed g (o5n

53 05V ) 69y S S sl (S
slo s SoweS o (lowess 0 4 M 4g,LL
By dr Caud Jou Cdlad ¢ landas OHlae
e (5 loline jsboas oleid an HhioslS 5 (e jghie
93 B > g (9o ooy Al () RelS 4
(S <3 e 50 dgup 9 Sy 5 oz (oS
gl g FSH/ LH T LH Slol> (g i8Sz
oy Sl 4y Slallas 5l (gl 55 (s3l50 (2559
IR CURUY R W g PIRVESRY, S ISCOR g WY GO
$an (4280 VO L Lwgio ol b aan [aado VO
Lsly o ;0. (VE) 05510 5 oo oy yed 0 YL ol b
59339 1y g Sl Bl Gl sl o9l o e
0,90 o HalbS 4 ble a5 ol (0131 gl Glas
Eoli 6,5 55, SO 0 Do oligS wah Sy cdled
39 (g0 0ligS Jolgd ayad ol oy yed aiwn
O ygods Sl el €98 cpl sl ol o YL o
s HR max) ol o\b,—o 2Slas 7 A0 b £AD squ
L ol o (VO 2Max) b yae ST jiSTas 7 A0 L
Col bawgio ol b cdld b g col pnl 5l olee g0
odled dag SO JLis 4 (6,58, 0,90 (b (VD)
a2 oo |y Sai o leoyge LSS glal Sl o3 @
e Jaas Wilgd cod Dald cpl cegldl (p ed Do aS
e a8 adlools lis Slalllas 059 yol (il Cyan 5
St (2 by (oglos ( ped Alido ol (2l

PRPLE SR S SR DS (W RAS [
uL..o Q.ﬂ 5 (\%) o)lo Lmo‘ 4 4_';_......3|9 Lgl_egg)l_o_g.g
Jlo o a8 albl oo BLE wuls Sl ol yei 3l 25
A o e dlad loy as o] j0 g o b 14y
¥ sboo,go 5l ISt g ol Ooglizto ad 30 V- I
VO L (Col il sl Ve g codled adl Yo ((glaiids
25l o Cel il ad8s ) g HRMaX as 0 10 !
gyid b Sheade 4y Sk 51.O0V) ol aado ¥
oo Sl ped Gl ol 08 a ,amie  Seelio
ey Foitupbeebl sl 6l (@l larmme )5 90

VEOY 330 d ol O oy95 15il) |_..5.|.'|'.|H|:|5.|.:n|:.n


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8236-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

b leolaiwl 535 oL ¥ (b o olS slagyls
3 50,9 Dl yed plnil @i oo ¥ (b o (9w
L s oz b bl slo b i 235 ole ¥ b
oo ¥ jo o208, ail v @l 035 ada £y lesls
AL8IS ol VY b Bl >z Jee oLl wisis
@dllas &y 999 slp Zald, o8 (59,5 5 4 Joled pas
oy ailas by Sl ablw L L s ol
WS gl i Sl A b g egs]

Sl dabiis y o Soge;l cdiges Sl 5l o
el VY 5l g 65085 5 09,5 JooSS |, (ame
Cuaglie (slo,giSh mhaw (roni Cg Al oL AL
i bl Jog 4 TIMP-3 5 TSP-1 (gl
5% dandr T aan VY ol (o pod sl (02,25 09,5
Sosl 5l g ool plail |y agdo ¥o a > 2 5 alin
Lhds ]S 09,5 Lol .asn,S solai il 50 o, siie
Vo el i ped Sy 58,5 e (i
ON9S £y 9 sl e ol Caos 4y (38 o) 4B S0
250l gl a5 o) ol Bos o5 Cod o
o S92 (it DS > ool G g (2Bl (508
Vo Sus 4y (nyed oy Sl Lol pes LLL (0 pes
Pl 59,5 0y g (a8 IS > 4dS0 N+ g ad S0
SH1s0e o ped s o 3T 5l e el FA Lol
&y rizeen ol o 4y 65095 Lo oges] plas
o JS55,0 ekt s 53 ST Elimdle e
JrsS 095 LSl o Lesaly azlS &je 0 4 Glejo
5 aiiS olitl T 51 bled &g o b B8
ols Jelos oSl 5505 slapises] 5 simog L]
I3l 5l oolenal b (G558 o (srefind o303l 5 48 )b 90
Al oolatwl Wosls o ¢ 45525 (6l SPss-21

Lasy
e VYV Cewl ssalice BB Y jloges 3l aS jshilen
Sl b3 5 el 4 Canglie 5 ST 3 BLE oy o3
Gl gme il SiilST b lawesd g0 4 e
O S GLts (S5 il 505] @l (izeen o)l
0303) o 098 L ol 5o inyed 098 ogeil e
0303l O 09,5 L ol 50t ped ga3l 9 S

VFY 55,0 0 o ylad (¥ 090 Ej'jﬁj._gpgl:nla_n

YAV

StansS (b Me55 pysias & Mo 3l 36 55 sl & Casglio § TSP-1 4 TIMP-3 » u,j 5 LLG Ry 059 <S5 )..:L:

SLETIY

T LS cl 05 95 5l g (o5 ol (o

0393) omt 9 09510k b (5SS 5 (22) (o955 99
OIS a8 gadon cpl oS cl (S a pY 0l plxl
Ol oS 5l 1, IRIAU.MAH.REC.1399.025
dnol> 0,5 il 0 EMe axly oDl oljT o8 il
0355 Larlis )l (U5 4l 1) ol gl o bo]
paatis Loy o5 oledusl o VARl 5 e S
S g 5 a5 glagtlejl 5 oU5 L sad
2oyl Gl SraeS L lowess o ydicw panseds
g dxal> ol,81 o slasols LSCis w0 0al aid S Ll
BV o) Geiod 4 9559 slojlome (il byl
25 by aasie bawgy PCOS s o JLw TO
a byiye 2lsl el olei—iay Jlere ol
4 bgiye 250l ool g (bl iz 60t
Bl 0529 (V22 ¥) pls gy (el a5 50 5500k b
b olondion mdle ol 5550 Cuodle dus 5l Codle g0
5 69% Sanl & e o ey il le (L
G0k 5 St sla s, Sl esliiwl 4y hlas
(@T aslimcgls, o8 LeaSs 5 4biS ol V b
5 1A 33T Ol 5 30 plipabl gy o polia L
45 w0 aulons V7 diged po> e 9o 8 Gl
5l Y0 adgad IS o it (lielol sl
09,5 & (Bolal U g0 a5 (glulion 5l Gy a0

WAL ol J 7S (a5 +ULE 0 oS (225

(Z1+22) (25)
n= d

(259901 slais;lan an Mo 8l 3 (yizeen

£9) SiambgS oy 4 M0l coaid yle,d Wdg s
33955,55 95 ol5 (GVL s 45
55255 Jyol solyy0le sl ymle (o5—b0e o2
Shoolaiwl o8 yliles (JU,ol b Slowss ¢S _iue
5 Se—ian 1S 5l St ShsF sl
b Sl gey99 5l esliiwl (Jeidial) (Sge )90 <l

Jolie o0

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8236-fa.html

OSed g (o5n

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

4 * )

ES
!
* I
et e R Dsall Gl JAIS 0 5 8 Opall Ol

\_ S 25 R sl O T A e £ sl oy )

Ol gend) Ay Ciaglia

Sl 3 203 09,8 igoil e b oglls —
e (slamog)5 Cyn Gdgus] 4y Cuoglie Ol duglio —) 15505

* *
= *
€ | .
®
£
o
a.
=
" |
e 05 R Ol Ol _ oSS g E D eall O P .
\_ el o9 8 Lsadl o JAS 09 8 O9a)l g )

Sl 3 e 09)5 5ol e b s -3
iz slom0g)S TIMP-3 Oy duslio =Y )‘.39».3

|

* * *
_ | .
E I I .
SN
oo
£
i
1
o
(%]
-

tie s R Osad L GRS ROsdiOhe
_ At s 8 Osadl ou S 05 8 gl J

3 oy 095 (g0l g b g5 -
calises leb_‘os)f L)AJTSP-]. ul).\..\_u MU& -y ),.5905

25 3579 (5o gre Dglis baog Sl (e Ll o )lo vy gyl e sl S35 se3l e s
YAA

http:/rjms.iums.ac.ir VB ls 00 osled o4 o)ss 1§jly pSaisjs mglealan



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8236-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

Ol oo e )l (2l Gje el L raes Sl
12058 oanliial, (el ] & Cenglin 355 als
S 095 50 el A3 Cioglie Sl (Grdow
0,5 os S5 Sy oo a5 4y e ils (g olias rals
oeals JoYe 5l (S GLUTE slplels slaws Ly
@ azg b cdlae ol lo a5 009 gl 4 Cagli
b il oe—im oo plonl blLosl L asllas Bue
5 AMPK (g5—m b )b 5l (5559 Sl o3
2l oo AKUPKB 4 PI3-Kinase cJlsd ol
xS 50 D90 gl 4y Sl b8l g
3 5l o 09 S wela S (655 el ]
SYsb slacn yo (l 2 ogdle 5 (VW) Cmil 5Ls 090
@ Sl 5 Sl Jood Sone o ge b S
Sloyen 4 S j5b 4 g 35S o0 (0 S5 Gl
05 5555 0 b o o (Sl alias 035 oS
Slaams ol ool 00ls Cod WSy oo S5 |
Lyl s o S5 5 09 Ll pd (o) sl 6 i
Py 4 Do Bl (5 50 el gl 4 Caeglia b
DMl 5Ls 050 S b lowess
30 BLL Slo jod delip asan VY olo las Koo a8l
ot Gl a jomie (raejgiie By as 5
OleS oy & Ve 3l (U5 50 TIMP-3 5516
29,5 033l et Gt 45 Sysb e 9d SinS Sy
Sk S5l ol ) ayed 093] b 2T 50 iy
5 JS el i bl )0 ayed 9031 o 0 s
argi b oyls sgzy (o ime gl S (el ey
TIMP- &l 5 (22559 Selled Sl b la o) 2 &
03l Ly 00T Jlgs sl 00 oy 1 (5355 3
S iy psllie Ellad (TIMP) 555y ol
A5 Sele S gen 5 63,8 oulais |, (MMP)
Lo TIMP s )3 TIMP-3 05 o Lai |, sl
o o5 oSl a4l s el 03 4, axie
Sole iz slos ,Slee TIMP-3o ! | —ate
e 005y (o0 Jlo—d a4y Lo MMP o0 isS” jlge alox
Sgmns b 2l 55 9 VEGF I (5L 535557 oS
o w3l ke § VEGFR-2 & VEGF Jlasl oyo,8
Jigos N asels 2y JLasl L y3055 35,55 593516 oaiiS

VFY 55,0 0 o ylad (¥ 090 Ej'jﬁj._gpgl:nla_n

VA4

StansS (b Me55 pysias & Mo 3l 36 55 sl & Casglio § TSP-1 4 TIMP-3 » u,j 5 LLG Ry 059 <S5 )..:L:

WWoad atuie pol> @i 10 ¥ logel 4y azgi b
Mo 3= 63 ;0 TIMP-3 ol 3O BLG (el dian
o5l 6)‘0‘53.3.0 Sl SonS ‘;., Oldesd pyaiw 4
Gt o O3 QLS (T (ol 93] S wizpen
Sl s s osesl o b T 58 e 09,8 (ysesl
i Lol 50 cnyed gesl o oo g ik ST
Solosine Sglis S geil e g S oge)]
3529 (5,0 sime Dglas Wog )5 b o Lol 5)ls 59>
ol Gaizs oV o lad Jloged duaz gy Loylad
STSPL 5y T s BLG (s pe3 42im VY 0 s
B S (b plaess i 4 Mo Gl 05
SP i Gge3l b Geizen )ls (5lo gine
o b2l 50 nyed 09,5 g3l e G 0l Lt
033l o o g By So Ol 58 e (e
S 9031 o 9 J5S Ggesl Gl b 0l 50 0 e
lam0g,5 plw oo Lol 0,10 0929 (g)lo sime gl
S, 025 (5,0 gre gl

doliy atan i ols i, bl> Gabod gl

Syl gae malS 4 e Ol o BLL ol el
pydd—w da M 5la ol o de—il an Caglin
s (Vo)) LS o (Harrison) oo 2 gl
o=t a5 (WYAY) ) ¢ ol ooy Jucloul
A Congldo o gme JualS 4y e (el aols
SeianS b ploess pyois 4w U5 50 Gl gudl
9 (Harrison) Og— y® ~.\_le <? ubm “39_{;3 <?
aw |y e il 4 Caglin 0gugs 33 (V1Y) o)) Kon
5 Oy9 Ll glils by o sl p el aan VY
Obtd SimeST (b Glaess pyaiw (e 9 b Gl
Jdo Yool colaol i ol duazgs L.(VF)aols
oedlS 3 ol Gadod o gl 4y Caglae ialS
2 T ey 5 G edg el (i 9 (else
b Sl 45 b ] st ol 5] g 3131 0
Jolse adgr wilgs o ¢ gl cow ol Loyl s ol
b o il ar Saglie 55954 50 250 Ll e

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8236-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

P9t g0 S (S e ppais 4 Me Gl O
phite Ol i Ghagh onl slo 4l wazg L ool plo
L b ye sl (a3l zshas S5 b wlgs (oo o o LU
oL 0 (Beye B sly s o)lse sralS 4 en 3l
L oS S St (b e pjais 4 e 3l
ol 55 o ol spima (sla gy 4x s Lol o
Sl 5 BLU plice Sl paf slilio 59 s
G Ol e 4 M Gl (U5 0 @i

3,18 (g s Dlalllas 4y 5l St

References

1. Shereen MA, Khan S, Kazmi A, Bashir N,
Siddigue R. COVID-19 infection:  Origin,
transmission, and characteristics of human

coronaviruses. J Adv Res. 2020;24:91-8.

2. Sinclair P, Kable A, Levett-Jones T. The
effectiveness of internet-based e-learning on clinician
behavior and patient outcomes: a systematic review
protocol. JBI Database System Rev Implement Rep.
2015;13(1):52-64.

3. Tarpada SP, Hsueh WD, Gibber MJ. Resident and
student education in otolaryngology: A 10-year update
on e-learning. Laryngoscope. 2017;127(7):E219-
E224.

4. Aloia L, Vaporciyan AA. E-Learning Trends and
How to Apply Them to Thoracic Surgery Education.
Thorac Surg Clin. 2019;29(3):285-290.

5. Baral G, Baral RS. E-learning: a Modality of
Medical Education in the Period of Crisis. J Nepal
Health Res Counc. 2021;18(4):776-778.

6. Walsh K. E-learning for medical education:
reflections of learners on patients. Ulster Med J.
2018;87(1):46-48.

7. Sajeva M. E-learning: Web-based education. Curr
Opin Anaesthesiol. 2006;19(6):645-9.

8. Bell BS, Federman JE.
postsecondary education.
2013;23(1):165-85.

9. Fitzgerald DA, Scott KM, Ryan MS. Blended and
e-learning in pediatric education: harnessing lessons
learned from the COVID-19 pandemic. Eur J Pediatr.
2022;181(2):447-452.

10. Shinohara E, Ohashi Y, Hada A, Usui Y. Effects
of 1-day e-learning education on perinatal
psychological support skills among midwives and
perinatal healthcare workers in Japan: a randomised
controlled study. BMC Psychol. 2022;10(1):133.

11. Sharma P, Rani MU. Effect of Digital Nutrition
Education Intervention on the Nutritional Knowledge
Levels of Information Technology Professionals. Ecol

E-Learning in
Future Child.

http://rims.iums.ac.ir

9.

OSed g (o5n

5 o 035,85 4 Ll b a5 TNF-0L ila, lee 5 o]
AOY) 098 o0 jemml 4 ,oue TNF

Sl el doliy atan VY slo lis muls (pl pogdle
Ol ymie e ysiie By ae 5 ol Ho LLL
Py 4 Mo 3l (g ;0 TSP-1 g1 jlo cins
G O A8 Speb b SinST ( plaes
2150 Goed g3l g b o 50 (el 09,8 (503
Ot b 2l 50 Gayed el e o s Bk S
Sl sre Dglis S 505l e 9 U5 050
@.U gf) a5 godxin slo,guS 1 5 ogdle . ilo Dezg
oS aiS (o0 S5 ) Suelly 5 Safelen
SRSV I W I EW] RS VR R T T U I PR CEL S P
5 95l 02y ali S, Ghiose e e ¥
slo— axloonssS Jles (nl 5l (o (raile—wlgnng 5
& 30 TSP-1 (S5l 3T o ocilSe 39,000
2551l Vil Lol s (g 5 dly JolS b
Gk g eaB LalS e oo 4y el
g589 5 Ble JLbignd slodsl—w 2S5 5l 6 555l
Gk 3l TSP-L oizmen o950 353l aul )b
5| sle MMP-9 5 MMP-2 (clayjpas; 4 Jl_a
il ey 55 o MMP-9 s MMP-2 -0 Jlas
33 0 MMP-9 g MMP-2 xlaws jialS” cely TSP-1
XQY!

2 2550 dslse (b G oy 5ol

el o Jolse ol i b s 3 90000 &5 5251
399 (o0 AKUENOS (25 ply (sl ans (o Jlu3
00) 953 (oo ymte 355l (s g & el
s (Moran) )l se slo azdly L o s gl
3 orlple (V) il o lgsean (VoY) ol Ken
Sl b Ol o BLE oy e Yieiis! 3 ol ubios
e 3l U5 50 Fie 3l Jolss zge TSP-1

w00 M LA; U‘M ‘&)M

aS w2 oo i ipgh opl ol a oM jeb as

Olee Gl S cmge O o LLL plate ol e
39 e gudl 4 Ceoglie Sgapy yimen TSP-1 4 TIMP-3

VEY sl ,e i osled O oy53 1gjl) 1pSaisjs mglealan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8236-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

St 55 pydis 4 Mine 3l U5 5> (pdgus] & Coglio g TSP-1 3 TIMP-3 5, | P BLE oy 505 050 S 48U

VFY 5ls 0 D ojled oV 695 |5j|j|=5.|.'|.'.lj._l: ogle alan

Y4y

Food Nutr. 2016;55(5):442-55.

12. Lewis KO, Cidon MJ, Seto TL, Chen H, Mahan
JD. Leveraging e-learning in medical education. Curr
Probl Pediatr Adolesc Health Care. 2014;44(6):150-
63.

13. Morente L, Morales-Asencio JM, Veredas FJ.
Effectiveness of an e-learning tool for education on
pressure ulcer evaluation. J Clin Nurs. 2014;23(13-
14):2043-52.

14. Isaacs AN, Nisly S, Walton A. Student-generated
e-learning for clinical education. Clin Teach.
2017;14(2):129-133.

15. Salter SM, Karia A, Sanfilippo FM, Clifford RM.
Effectiveness of E-learning in pharmacy education.
Am J Pharm Educ. 2014;78(4):83.

16. Harrison CL, Lombard CB, Moran LJ, Teede HJ.
Exercise therapy in polycystic ovary syndrome: a
systematic review. Human Reproduction Update.
2010;17(2):171-83.

17. Moran LJ, Ranasinha S, Zoungas S,
McNaughton SA, Brown WJ, Teede HJ. The
contribution of diet, physical activity and sedentary
behaviour to body mass index in women with and
without polycystic ovary syndrome. Hum Reprod.
2013; 28(8): 2276-83.

18. Lin IC, Lee A, Mauch JT. Does E-learning
Improve Plastic Surgery Education?: A Systematic
Review of Asynchronous Resources. Ann Plast Surg.
2021;87(1s Suppl 1):S40-S51.

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8236-fa.html
http://www.tcpdf.org

