[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

f}“"!‘rBQ' ’~|M9gmgslk,ﬁlﬁﬁéj?&¢ﬁﬁ5&‘iwébw°“)°mwﬁ‘&is
Olgotinl (g2 4 Mo ¥ Eg8 Sald Ololow 33 ot g Al

EOLE 4133 "3 9 5 Gugs T80 S (I g ¢ (G190 Cuee
Ol cOlginal (Ol 55) Olginn! domg ¢ oDl 313T o315 ¢ 5555 65550 38 (55573 (S gmiils
(g 0king 35) .01 ! Ol (OBl 5 35 )0lginsl Al ¢ oDl 13T o1 ¢ 2508 (S50 50 058 ¢ Jhias 58 s 5d SLeils”
khosrojalali@khuisf.ac.ir
Ol eOlgial gl o1 ¢ 12555 ek oSy (5555 65505 5 05,8 6 his 5855 sl

Ol Olgieal (Ol 55) 0 lginol domlg ¢ oDl 513T o8t ¢ 5558 85505 58 03,8 ¢ 503 S5 3 ol ¥

o

Sl S ) 53 2 5l oS 7 5 S i el eelly reblie Oless 3T o Gt b addllas o) 10 9 Al
s el Ol gzl (ST 4N Y § 5 b3 Ol 55 it s Gl CBLe 5 Ol gt e oo

S e ¥ g abs Olylaw 30 5 05 5 0F sl ¢ Balas od J x5 (Il L3 T, andllas oS5 5ol (595 9 lgo
YA RN (04 o35 asle 5 o S S VAMNEVIP0:055 (b PANARYBY (o jlae Olmil 5 ke b Ol gt
O JS ol blitn s SUN Olin Olayst S i ped 05 S aw 3 (SO 3 (Bolal Sy 4 B sdemalp S S
(& W PPEMF+MCEX) 0 S ol (gabline s 5801 Olae Ole 3 4l + 5 L o a3 (& A PEMF+MCEX)
Oldes Oloys Jola Sloys S5, s & 4515 (i YV PEMF) Sl & 0w S (odb (pmbline s SI1 Ols Oloys
S O 053 3l ealital o6y Sollamil ¢ aslin (53l 30 Dy pad ¢ Jol) S ip o 3 5 O JST 81 (sl (bt s 7S
(S5 Ok oS 5 (gl pite o plonil atin VY ke (gl atdn )3 () 42> B0 (6l WO JST e s o e OT et
anlllas o533 31ty 5 b5 BALP ¢ oS gt sl ¢t s Al ¢S 1id) O gt e it sl SOLES 5 O gt ke 3150
235 5 s 5 w3590 000 5 a8 e 53 Sl yls ST ot 5 sl b 0a5T Sl ealizal b s eslat (1S 65100
(ed) Ol gl o i (o SOLES 5 O vzl Gikme 31 g0 05715 o = shaw 53 (6 l3lime gl calst e atin VY 1 o > 4By
I (S5 s 03 5T el ol LR /00) Sbls s g oy S (O gzl 03 5 5Blid IISIT ¢yt s ISl ol
o5 8 5 el n e o 53 (S )llan RIS 5 s ISl (Ol gzl 35 SBland ST b o o 3 (5l5Lns
Sl Ol 1) i VY 1 e ol 4 PEMF o5 $4 aslis s PEMF+MCEX b s

SHre 3ln 35 S oml 5 i3 s €K S L e S50 LS S 03 PEMIF st s ools 0185 s 4l il
75 Sl SIS L ol el Ozl (S g 4 Men ¥ 5 (23 Comar 3 Ol gl ped e (sla SSLES 5 O gz
S o3lizal Ol gl (S M ¥ g5 2l Oyl Oleys (61 PEMEF 0leys )L™ 55 5555 sls aadlte 51487587 555 1,
3,8 3 ey 5ysm bl al ol ol gl e GYsb (6, K0 L i Slllas

S ¥ s b (P A e (ol pabliie s S Ols Ol sl d plie (Ol sl Site 3150 1SS Dlads”

Ol el


mailto:jalali@khuisf.ac.ir
https://ijdld.tums.ac.ir/article-1-6380-en.html

[ Downloaded from ijdid.tums.ac.ir on 2025-04-03 ]

The effects of 12 weeks of pulsed magnetic therapy and multicomponent exercise on
bone markers markers and serum concentration of sclerostin in patients with type 2
diabetic osteoporosis

Mohsen Taimouri, PhD Student!; Khosro Jalali Dehkordi, PhD?, Mehdi Kargarfard, PhD?; Farzaneh,
Taghian PhD*

PhD Student, Department of Physical Education and Sport Sciences, Isfahan (Khorasgan) Branch, Islamic Azad
University, Isfahan, Iran

2 Associate Professor, Department of Physical Education and Sport Sciences, Isfahan (Khorasgan) Branch, Islamic
Azad University, Isfahan, Iran

3 Department of Exercise Physiology, Faculty of Sport Sciences, University of Isfahan, Isfahan, Iran.
ORCID iD: https://orcid.org/0000-0002-9205-799X, Email: m.kargarfard@spr.ui.ac.ir

4 Professor, Department of Physical Education and Sport Sciences, Isfahan (Khorasgan) Branch, Islamic Azad
University, Isfahan, Iran

Abstract

Background and purpose: The current study aimed to ascertain the impact of pulsed magnetic
therapy, multicomponent exercise, and a combination of both modalities on bone markers type 2
diabetic patients with osteoporotic.

Materials and methods: In arandomized controlled clinical trial study, 56 older patientswith type
2 diabetic osteoporosis (age: 68.18+3.67 yr; weight: 78.13+7.65 kg, body mass index: 28.40+1.76
kg/m?) were randomly assigned to either the exercise+Full-body pulsed electromagnetic field
(PEMF+EX, n=18) exercise + placebo full-body PEMF (PPEMF+Ex, n=17) and a full-body PEMF
alone (PEMF, n=21). PEMF was applied for the whole body using a full-body mat three times per
week, 60 minutes for 12 weeks, with a multicomponentexercise protocol that includes flexibility,
aerobic exercise, strengthening, weight-bearing, and balance exercises followed by whole-body
vibration (WBYV) training. The body composition, bone mineral density (BMD), bone metabolism
markers (phosphorus, calcium, sclerostin, osteocalcin, Bone-specific alkaline phosphatase
(BALP)) before and after the intervention. The data were analyzed using the dependent t test and
the two-way repeated measures ANOVA at the level of less than 0.05. Results: After 12 weeks of
intervention, there is a significant difference in the serum levels of bone mineral density and bone
metabolism markers (phosphorus, calcium, sclerostin, BALP) between the groups (p < 0.05).
However, the bonferoni post-test showed a increase in serum levels of BMD, phosphorus,
sclerostin, BALP with a significant decrease in calcium in the PEMF+MCEX group in compared
to alone PEMF group. Discussion: The findings showed that the PEMF rehabilitation method
combined with multicomponent exercise is more effective and safe than exercise or PEMF only
for improving BMD and bone metabolism markers in the type 2 diabetic population with
osteoporosis. Therefore, exercise rehabilitation clinics should be encouraged to consider exercise
rehabilitation as a treatment method for type 2 diabetic patients with osteoporosis. More studies
with long-term follow-up should be considered to confirm these findings. Key words: BMD, Bone
metabolism, Full-Body PEMF,MulticomponentExercise, Type 2 Diabetes, Osteoporosis
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1. Type 2 Diabetes Mellitus (T2DM)

2, Bone mineral density (BMD)
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L. Full-body pulsed electromagnetic field (FBPEMF)
2, Bone marrow mesenchymal stem cells (MSCs)
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1. Multicomponent exercise (MCEX)
2, World Health Organization (Who)
3. Bone turnover markers (BTM)
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L. Cardiopulmonary Exercise Test (CPET)
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