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ABSTRACT
e ellg[e INET s IO 0 [EMil/s] Menopause is associated with cardiovascular

complications. The present study aimed to determine the effect of eight weeks of
aerobic exercise and soybean consumption on cardiovascular function in
postmenopausal women.

In this semi-experimental research, 60 postmenopausal
women living in Andimshek City, Khuzestan province, Iran, were selected by
purposeful sampling and then randomly divided into four groups: 1) soy (n=15), 2)
exercise (n=15), 3) combined (exercise+soy, n=15), and 4) control (n=15 people). The
exercise intervention consisted of eight weeks of exercises, three sessions per week
with an intensity of 50-70% of heart rate reserve. Soy consumption was 80 g of
soybeans daily. Paired sample t-tests and covariance analysis were used for statistical
analysis, and the significance level was considered p 2 0.05.

Asignificant decrease in systolic blood pressure, diastolic blood pressure, and
resting heart rate was observed in the aerobic and combined exercise groups
compared to the control group (P<0.01). A significant decrease in systolic blood
pressure was also observed in the soy group compared to the control group (P<0.001).
Received: 11 Oct 2022 Moreover, the decrease in resting heart rate was significantly higher in the aerobic and
Accepted: 07 Jan 2023 combined exercise groups than in the soy group (P<0.001).

Available Online: 21 Mar 2023 According to the results, it can be said that aerobic exercises and the
consumption of nuts have positive effects on improving cardiovascular function in
postmenopausal women, and the use of both boosts effectiveness in cardiovascular
protection.
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Introduction

ne of the problems faced by menopausal
women is hypertension [2]. Hypertension is a
major risk factor for cardiovascular diseases
[4], and both healthy menopausal women and
those with hypertension exhibit an imbalance in the
autonomic control of the cardiovascular system, which
may increase the risk of cardiovascular events [5].
Resting heart rate is a cardiac variable influenced by
various factors, such as physical fitness level, body
composition, age, the nervous system, and vascular
structure and function [6]. Uncontrolled hypertension
leads to other chronic and acute cardiovascular
complications, including damage to other organs, heart
attacks, strokes, and increased mortality [7].
Chronotropic incompetence, resting tachycardia, and
reduced heart rate recovery are independently and
incrementally associated with mortality, myocardial
infarction, and stroke; the three main risk factors for
structural changes in the heart and increased left
ventricular mass are high blood pressure, insulin
resistance, and visceral fat [8]. Aerobic exercises have
positive effects on cardiovascular function by improving
blood flow, reducing blood pressure, and lowering resting
heart rate [6, 9]. It has also been reported that soy protein
consumption has positive effects on reducing blood
pressure in menopausal women [14]. Given the above
information, this study aimed to answer this question: “Is
there any difference between the effects of eight-week
aerobic exercise and soy nut consumption on blood
pressure and resting heart rate in menopausal women?”

Methods

In this semi-experimental study, 60 menopausal
women residing in Andimeshk City were purposefully
selected and randomly divided into four groups: 1) Soy
(n=15), 2) Exercise (n=15), 3) Combination
(Exercise+Soy) (n=15), and 4) Control (n=15). Blood
pressure and resting heart rate were measured 24 h before
the intervention and 72 h after the last intervention
session, following at least 15 min of rest. The exercise
intervention consisted of eight-week aerobic exercises
conducted three times a week, with one day of rest in
between. The exercise program was designed based on
previous research and recommendations for training
programs for menopausal women [16]. Each exercise
session involved 60-minute rhythmic aerobic exercises at
a moderate intensity (50-70% of the reserve heart rate).
To adhere to the principle of progressive overload, the
exercise sessions started at 50-55% of the reserve heart
rate and progressed to 65-70% in the final sessions. Daily
soy nut consumption was approximately 80 g (equivalent
to about 100 mg of isoflavones) [17]. Statistical analysis
was performed using paired t-tests, analysis of
covariance, and Bonferroni post-hoc tests, with statistical
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significance set at p < 0.05.

Results

According to the results obtained from the paired t-test
(Table 3), a significant reduction in systolic and diastolic
blood pressure was observed in the aerobic exercise
(P<0.001), soy (P<0.05), and combination (P<0.001)
intervention groups compared to baseline values.
Additionally, a significant decrease in resting heart rate was
observed in the aerobic exercise and combination groups
(P<0.001), whereas no significant difference was found in
the soy group (P>0.05). In the control group, no significant
differences were observed in any of the examined variables
(P>0.05).

In the between-group analysis (Table 3), analysis of
covariance revealed significant differences in systolic blood
pressure, diastolic blood pressure, and resting heart rate
between the intervention groups (P<0.001). Post-hoc
Bonferroni tests showed significant reductions in systolic
and diastolic blood pressure and resting heart rate in the
aerobic exercise and combination groups compared to the
control group (P<0.01), while the soy group showed a
significant reduction in systolic blood pressure compared to
the control group (P<0.001). Furthermore, the reduction in
resting heart rate was significantly greater in the aerobic
exercise and combination groups compared to the soy group
(P<0.001).

Conclusion

Our study results indicated that after an exercise
intervention period, a significant reduction was observed
in systolic and diastolic blood pressure and resting heart
rate among the participants compared to baseline values
and the control group. Exercise is often considered a
cornerstone of non-pharmacological treatment for
hypertension after menopause, and aerobic exercise is the
primary component of lifestyle modification for reducing
blood pressure [18]. In our study, the soy nut group
showed a significant reduction in systolic blood pressure
compared to the control group; however, no significant
difference was observed in diastolic blood pressure.
Comparing between groups, our results showed no
significant difference in systolic blood pressure reduction
between the intervention groups. Nevertheless,
significant differences were observed in diastolic blood
pressure reduction between the aerobic exercise and
combination groups compared to the soy group.
Additionally, the reduction in resting heart rate was
significantly greater in the aerobic exercise and
combination groups compared to the soy group. Based on
our study findings, although soy nut consumption had
positive effects on reducing systolic blood pressure,
aerobic exercise was of special importance for greater
effectiveness and improvement of cardiovascular
complications in menopausal women. Therefore, this
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intervention should be considered a preventive measure
against menopause-related cardiovascular risks.

Ethical Considerations

Compliance with ethical guidelines

All steps of the present research have been approved
by the Research Ethics Committee of Islamic Azad
University (IR.IAU. D.REC.1401.025).

Funding
This article has no financial sponsor.
Authors contributions

Conceptualization, methodology, data analysis,

initial draft preparation, editing & Review, project
administration: Elham Farhadfar; Data collection,
Investigation, Conceptualization: Shirin Mehrjoei,
Leila Momeni.

Conflicts of interest
The authors declared no conflict of interest

Acknowledgements

The present article is a part of the Master's thesis
registered at the Islamic Azad University, Dezful
branch. The authors are grateful to all those who
cooperated in this research, especially the
participants.

May & June 2023. Vol 22. No 1

Mebhrjoei Sh, et al. Effect of aerobic exercises and soybean consumption on cardiovascular function of postmenopausal women. JSMJ. 2023; 22(1):88-98




Y oylowd Y 2y93 VP Y Cuigudyl g (123958 l A;; .
) S—
o *

I;w.% 9).: Al

awdly U3 1> (Bgpe— ol 5, Sl o bgw Sl Bpao g (G5la2 (W y yod alid Cuid Wil
Y oge Y 15558 el (Y g pae (0 peed

201321 9333 e ooVl 3131 BRI ¢ 5830 nlg ¢ on ) yg 9IS § (SN Cun g 895 .Y

Use your device to scan
and read the article online

Mebhrjoei Sh, Farhadfar E, Momeni L. [Effect of Eight-week Aerobic Exercise and Soybean Consumption on
Cardiovascular Function in Postmenopausal Women (Persian)]. Jundishapur Scientific Medical Journal. 2023; 22(1):88-
98. https://doi.org/10.22118/jsm;j.2023.365149.2958

https://doi.org/10.22118/jsmj.2023.365149.2958

USe ©NOIS
BY NC

Sl (W n o WD Cold 1 s ol iod S ol BT I 55 (B9 pe- ol 05)l9e b (Sl
S92 duily 5Uj 53 By pe— (ol 3,es 12 Ligw Jeal S pean
9 LI dadad (g S diged (g 4 Suiog il Gl el (S L ddly o3 Fo ol wﬁﬁw&bﬁﬂ
=¥ 9 (5510) (Lgw + 2 p09) (555 =T 58 10) (03 =T (55 10) Ligwo =) 09,5 a2 (I )90 &2 uns
Ol 203 B0 Vo o b 45 55 duals dus ¢ 5 (32 p05 AR Coiid Jols (3 o dlilto WS annds (535 10) J 58
s9biie 2 il )1sS o g diuntly (5 S igal 5 392 Ligms el 05 Av il 090 @ Ligar B pae 1392 085 8
s 4585 5 53 (PS /D) (55 sine el g o 03l (5ol oo g 4y 3250
955198 (00 Sy 8 5 Cal il LB (L s g Jgtlsd (gd LS (g (198 HUS )3 (515 Fxe (IBE
4 Comnd Jolmw 195 LS )3 (5,13 e LB 35 Ligaw 09,5 53 HP< /0 )) d oaalide J S 09,5 &) S (o5 5
@ Comnd (oS 55 9 G5lh (ot yod (SW0)5 )3 Conl sl B (S RIS (el (P /4 + V) i oalidio J S 09,5
(P efe o) 29 b (5yl0 Sne ©y900 4y Liguw 09,5
B9 lB 3, Mas gm0 2 e W1ST el B pae 9 (55158 (2l po3 O G g o gl @ a2 g8 le

a0 (Do B Chln 1 iy iy i Cagoe 93 3l 03liiwl g 051> awdl U 4> VFe) o V4 il fu U
ol sl B 3l g cygd 5L clygms ¢ 8319 3y cusiily 3Uj VBN WY il )b

VFeY 235958 +) 1L &9 ,G

s DN

Aolays el

ol (83> oMol Sl3T ol8tils ( J355 aoly (o859 pole 5 (s S 0,8 1L
AV YYOVAAYY 3 dl5

elhamfarhadfar1@gmail.com :4.Lb],

il 305 By pe— A8 3,Shos 1 bigws ST Bpnao 5 (53190 (2B 05 5 o0 g (0192 300 (0 g



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
https://doi.org/10.22118/jsmj.2023.365149.2958
https://orcid.org/0000-0002-6886-1136
https://orcid.org/0000-0002-9172-4818
https://orcid.org/0000-0002-0694-7196

Y 0 ,lowd YT 2,93 T Y Culgudyl g (958

o1y g OMae CurS Klgie Lgw slalis )3 39290 (slag M5
So e pl 45 > (Il (e (g g 20 dgae ) gt
Sl (Sl g (Bla g (S ilegtil I 6pRin <y
ool 5 2l e o sla Mgl g g & Cusl ond 5135 [VY ]
2 ool 3l g o3 e auil b5 > e pendplie Sl
9 P8 Opmen VY] aiil adly (Bgpe (ol enly I 5K
Uiy bgw opBigp Bl )y & & Glisygpe G o, Ken
bgw (egy Spas &5 L3S (1S g wly 4wl (U)o
2059 ol U] oyl b5 cpl o es jlid Lials y tge il
9 09> L8 p bire Pl ol 4 bgw Bpae (L) Budos
3 285 oiad lis a8 VO] sl awsl Uy col gl LB b s
el Sl 5 3929 5 @l

5 b5 0 (Kl Caz (Gl Ollllas 1b aiS & 665 Jlon
el (i lotngh 3l (sl ol 00 plodl ol (glasaly
(Sl 2Lagd b oMo hals )3 @l GIE 2 503 (B g Slews
S 3yl 392 (S8l lagiaghy e cpl 3 o2 )3 3505 (U5 sl
OioR Cax (nl a8l edged dagi (B)59 YIS 3 AT B &
S 4 )t GhingR IS 1y 25250 oimgy SIS dtlys Sl
b oy (slsl M 1 255 58 505 ¢ Sudly IS WDl 2 25
05 Bgem ol 0Sles e @ ol LB plps g o8
4 g b poren odd aiS Cllas 4y asgr b .l o0y )13 audly
@l ()Bj  slaldlae clidss )3 odelcwnda gols ;> (28L5 deag
mflwggln.»udfwlwfwlw@uli,obwdxm
B s g o5 LB 2 bigw el Bpae g (silon (slagy e aiin
g Lo dg2g dwdl 45 50 col
X R

Siogil Gl o (S ausly (5 £+ pob (225 dagd G )
U9y & il 4z ] Sacl alspo )3T 5l olo VY JBlus oS
P d Bl g & (e g Vb Gl Kedan (655 dge
P Sy A iSAe ) g 4 g D odd S ) 0SS Sage)]
oS (S Y 800) L2pe8 =Y ((53510) g ) slaog)S
B )3 igal e b 0313 )5 (85 10) JyuS =¥ o (55 10) bges
A 4By s )3 48 P g 9o b g by Clllas olul ol

S48}
s mf( 22

Fole VY JBlas) (Susly ol didgy oyl puols Gudod 4y 39)9 bl
bl e Jlo 00 b FA s il (il azsiS Sucls dls o C>]

doddo

i (B g Sl (65 (S5 swdlg, cn et 5l (So (Sdls
Cod adiod sl 1) 0 So (Sj 45 3 elen ]y (Sl sd
Col g5 65l andly b5 oMt (S V] s e )8 sl
V] dgb o adlis 305 Sl pytiw WMo jI S loie 4 a5
Olye 5l 38 (Kl 5l Gy 065 3 Jgane sobo 4 3 )Ly
ki Y] 3900 s U5 53 of Emb (Sl 51 mg Lol 1]
b o5 ] el (Bgye (B slagsslon sl shd iy ol 05
smas JpS s 3 S pas (g3 (6)Liy 4 Mo ylen 5 s
b sl (e o5 dimd oo (L5 1) (Bgye (B s jliadgs
BB iite S Colpl GBS lps [0] day Gl (Fgye (B
S 5 il Skl s ale cilisee Jolge 1l cow a5 canl
FZL o)l 13 Ggye 0)hes g Ll g (as plass (S
Bl g eje B)lse ple @ e eads SIS 0 )lidy
5 S5t 9 ol sloaslo (1 sl (5] o 4 ol Ale Bgie
ST «Si95539)5 S (2 V] 095 (o0 oo 5 Sye Jlainl ol
okial3% g Jituws j5bo 4 B by ()9l (BB g colpial ()
09 Ui sl oo (G0 4 9 ) 00 oSl e 9 Spo b
P Slew ol Jole aw glisl (o2 5 Gdgudl 4 canglie VL
Olpdd Atk o by 0395 il 5 LB glidle lps
9 Odgudl 4 Cunglio (39ye 9 B 3 Shos 5 5 Hlbe 1> S5l
B 2 Slae alS @ e Alg o (S e 3)Slae > IS
pall Wil (3 Slas s Cd )l Il Cjge 4 45 295
SA] 5545 (o0 0803 (ouuttiS- B Caoldiul

B 38 (ke SISI (ilon (lacn o5 o Cunsl 0ad (B)1S
Al (izmen 5 (g3 LS (Rl (B by 290 9o 4 (Bgye
S olyis @ dds men 4 8 5] o)h colpul B gy
» Sl Lohee Gl g xSin d‘ﬁ ot slagbs,
Cusl 030> L3 oy OliES (pizman [A] 398 00 el (Sl
podiw @M g a5l o)l Joaed Cogo aLS dlgo I oxliwl a5
DV Togdi e SIgilia

olye @ bagMgnl cdale o yidn llb bgw GblS oo 5

dnd (Lo )5l b yilgid Cusl bajg sl I (las
5 ayfo slsid Bpae S o 1E5 1) o SIBT g st S0l 2l
INT ol ol gyl oMo (gl s wl8 2315 > & bges
3590 ol g Mog5a13) ()5 p 93,3 &) pacio guio g &5 ol )
5 bgw 0eSon DIV ] canl 485 )18 (glos S Gl axg

Andly U5 (Bgpe— A 3,Shos 1 bgws Sl B0 5 53190 AW o5 Sl o)y 100 5 (192 ye0 0




Y oylowd Y 2y93 VP Y Cuigudyl g (123958

o celo VY g aldlie gop jl L Colu Y 018l don Joiwld
Baandld Gyguo 4y Gl ol 428 VO Bl 1 Gy il duds o 3]
O il colpwl dads V0 il b (gl
NOVa (gjragy (slogeer st (Sloger s Ltd olSaod L | Lo 5dga]
(Lithman) yeid (565 5 09> yio oo ¥ 3 L (Riester) yuiy , 1032
B9 b s plos g8 calpl LB lps 58 g pSojlul

b dpsloe 4883 )3 B ()5 olaw Cjgo 4y g (S

Silgp o yed Aldlse

dw sl ped din Cutn Jold pyed Al pils gadsd )
S ol (pped alblie g e )3 o) Sy g 4 di I aud>
bgiye sladrog g by Oliins olul 45 59 a3l 3ixe doli s
36 Oned duda pp [V a3 (2Ll Al 65 Gl nyed asly
O 23 (el 005 88 391 Sty Sl (sl yed 4l 5+ ol
(53901 0,33 B 5l pd Juoyd Be=Y+) lawgio AS 0dgdxe
0e=00 b oyl Sluly oanld jLadlal Jol cole) jslaie 4 g
POV @l b b lud )3 9 48 £9)d 085 B (LS o
() dsiz) ab plomil 035 G5 (lps 2oy

Lgw adloe

48 39 by Sl p)5 Ae &lig) G pno b oyl 3o >
o 55 oy Sad g Olig] i o3litl oS 5 5 Liges (slbog)S 5>
pS MYFF 9o el bgw Jel p5 » o8 W08 il
GBS plidios ) hlSen 5 95 (S)bjl V] cusl ()39 g
Voo Gpae 4 jls g3 )L baggVonl (il clp &5 W08
218 ity 5B o) 5l sty e g ol Lgus (599 Mog3a) 5 e
P S A g alig) Bpae 5 35 (ul 3 elol (e 2 VY]
iy y9sMg il p)5 ue Voo Dgayd &S WS 485 s

yllinl Blul 5 pwSile Joli hwogi ol ol s )

b (g dtwd odelcuwndt SleMbl Jglis 5l oslil b g b ol

—gymli 905l 5l osel Cowd dy sloodls @i (g amb (e Sl
43,5 o3lisl gl ig3l Sl o puilyly il e sl 5 Sy

= o>

SitansS (o3t sl 93 95 Caled wile) K> (oo slacslo
oot (o y9es5 (335 pls] (113l e 3180 ol 18 g
slag)ls Jio) 23l 5o gl o g3 b JoSo wigS I (13,
Foe sbg)ls 5 395 i » S5 slag)ls (g )L ouiS” S
Sl b 2l ladeSe I (2,5 oaliul (o 48 S8
by xSgn JoSo o) 3L ()79 ptlgisd b bgw (sol> o5 (alS
Collsd (ol e aebiuny oS )3 L &) S 508 (S) S
5 e Sl eMSae (sl (Al 48 )5 L ) (IPAQ) S
WSle Wdgps MUyl g (o yed sladoliy jd 8y ollgs
Ot yed 95 ploxil 9 053)lge Jald fi5 3o 5l g9 3 Larly 1S
9 bgw sl SVgae g bgw Bpae digw 9 JyiS slaog)S
Gl (Biee bawgi oad aB)S jlai 3 Sl 2 (g plulgid
o wsls Baos ashl 4 pB 33 & Gl b cunl $55,0
3 Gt St g il oaiS im0 slaog S )3 (5155 Mt
2 bgw Gpan 1 3,50 (gopm ol dulr 03 b (030 dud> 4
Lgw 0118 Bpumo (glaog S
e S5 > lbogly 3l Slasetio ooy g (Js3E pYel S e
GBS b Ll il 1) Bios 4y 39y Ll oS (00181 (s 4
aloymn 0)by> (olllao (picman A 031> grudgh dldlie 0ged g (loj 1L 5l
(5 lSan gl b o3l aalol 53 bl g ST dav iagel Ml (35,
Gan 5l g (bgw Jl o0 5 oyl o0) M0 (351 (IS
5 G dlr oo s oseiloie dbse 9 3 leidgell
o 5 S gl aen iy B B g omiee slapie
A5 S ol Ghmggy ol )3 ST &80y e 55 aslicols,
I8 G slrog)S ) b 03,5 S lawgs (piSas B LISl (L)
il oKiils sMS] 4t awg Limgh ol Jolpe (eoled 0 ool
RIAU. M3 &)l oas adb o950 doly (oDl
90 S ite (5 S0) £955 o g gyl (D.REC.1401.025
5 oalojl )3 oyl jod Sl ey g 05 POl D21 & sl 095 0
ool 2 (30 ) @i g (B9 sl aldhae auly ol (550l
dloyo 3 5 Geid (lapite o b pll b dgefl (saieg)S

9 Ut (55 lid &5 05 plodl g0l & geil g 5 9ol

Silom (pes SS9y Y Jga

O3Sy HRR) o ol o ol oS e o win
RN 7.00-0- 4id Yo 433310 ¥ Y-)
aid> Ve 75-=00 48> Yo 488> V0 ¥ F-y
48 \- 1505 48> Yo 4,33 \0 ¥ 5-0
488> V- AN 448> Y0 488> V0 Y A=Y

andly 5 (B9 yo— ol 3,MMos 2 bigw el s 5 53l9 (a0 1)Ko g (o292 o0 (2 g




Y 0 ,lowd YT 2,93 T Y Culgudyl g (958

& .
ol go—>
Colyiol BB Jbyus )0 (o)l bme LialS piored b odalie 4l polie
ofeeN) 25 esnlie (S5 g slom el dblis slaog S 50 b iagell
g 0955 3 Iniges] Colyial B o3 3 s biine lis Jy (P<
Sl plSamn p (o) bxe Cols S 09,5 5 (P> +/+0) wis odaliie

ooty 5 b geil 5 35 bans 3 (ygesl ol oimen
el g g pales b ool (g yity (s (901 9 uilylsS
9 35 Julow g 4550 Y8 aseas SPSS l33le 5 5l eolal b (o)l

W 48§ s 3 P S [ gyl e e

(P> +1+0) 05 o3nLie 1 3590 5l i ,
( ) o G D)5 S e N ml{
J932) ilyleS” Jaows (3903l 55 (29)S o lpms oy " ‘ ] ’

st O 5Lid (slapuite )3 (gl ime glis oS 33 L (¥ ol 35 oyt 3 o B2ga)l Slauia ¥y

Ol gloog)S o Colyiol B lyps g Jsls g lid Ol (7 Jgi) atunly (5 905l jlosal Cusd 4y gl 4y g L
On OMB] e gl jeliie 4 (P o/e0)) sy 242
ol oM &S ws edlitel Sgpiie b (ygejl 5l (slaog,S

Lol o L1 F Jgis

b lae claog,S )0 Jowld g Jotwamw o HLid )0 gyl pxe
A0 PN e 5 ) bgw ST (P oLe ) om0
A Cond (P <o /oN P<ofe o) i 5 ) oS yS 09,5 9 (P <

o9l 31,5903 Glasuin ¥ Joua

Jss 5y by oS 095
™ V. Y Y slass
OY/0F  Y/V5 oYY £ Y/\§ OY/VY £ Y/YF oV/b- % Y/YY (JW) oy

Vi =Y R4
Fo/vY £ o/FF

VSN £ ¥ VSO ¥ VTR (y2e) 8

SYIYY £ /aY SYIY- % /- SYIOA * YIYD (Kg) Lt 0339

SYIAY % ¥/ SIYY £ ¥V $0/05  BIAY $ol-AE¥N\Y (Kg) 3= o35
YE/EA £ V/A YE/EY £ V/0) YE/AR £ /5 YE/AY £ )/ BMI(kg/m?)
Y/EY % -/20 YIYO % /A YIEY & /vy YAY % /A () Susly
G glmog,S ) coliinl (8 by g Jsmelsd 5 Jgtupw (95 )Li8 Syt alie .V Jgaa
B9 o sle ol P95 09 Sl gl : ey . .
R oseil o 0ol e 09,5 b yito
ol P F p t
<efeen Y/ARD WY/De HE/AY WY/oo 2FIM oy
<oy h SIVVE WY/ES£S/A- WY/- - £ADS L s g ltd
JEVA <efeVt Ya/¥ER o s 095
<oy h tar VY/) - £O/VY WADEFAY Sy (o35> 5o o)
<IAY- AIYYY VWO/ESEE/ A WOISAENM S
<efeen RN ASI\Y #Y/54 ARJEY ¥\ 8058
ofoxy A Y/EYA AS[AYES/ES AN/BFESIAT ly nolyd (s Lt
Y N s > el 095
ofey A ¥/EYA AY/-%¥/ ¥ Ad/+ - 20/NQ g (o9 o (o)
- -I¥va AMAY£0/V8 A/ ALFV- JuS
<efeen VE/-2) VO/YY /A A¥/OF Y/ \ Oty
- IYVY VVEA A+ I¥AEY/AY A+ £YIA L col ol Byl
N/ <ofeuy® Solesd > w)...»“. o
<efenh \Y/YAS VYV 0108 Ya/a.2o/vs PRy (488> )3 4 p0)
-V - [P AVISYEYI\D AYIVVEY/5S J S

hoseilote & Comd Jhine S5
*loog)S o 0 size oglas

Andly U5 (Bgpe— A 3,Shos 1 bgws Sl B0 5 53190 AW o5 Sl o)y 100 5 (192 ye0 0




Y oylowd Y 2y93 VP Y Cuigudyl g (123958

= o>

Sosiy (o 90)l ls F Joua

colyl B pbys Jgield (o5 )Las Jgts 095 LS 09,5 09,5
<ofeey® /¥y <Y Lgw !
Voo Y Veoo Sy Silod oy yed
<ofeeyE ey <ofeey® Jyus
<ofeoV* A <\FY 5 a
f / / o N
- [AAD -Ivas <ofeey® J=5
<ofeny® of+.q¥ <ofeoy® Jyus S5

o3l g0 Ko bl ladlae 3 )Mo 5 (Daliri)cs s e,
Vb g5 sl (il (sl |y (P-SPE) bigws (g0 008 o35 Jguarna
i 00 g (SHR) (385 @ 38 o JLi L bt
SHR 5ol )18 aslllas 5)50 0335 a5 51 gy 035) SUgngySee
b)) oo HLid g 6as 4385 yhade Ol L b pgnls P-SPIL L S s
S8 P-SPI Gpme i J S 5955 5l s w2390 U ol cclus
Fadeo VORY oy & i Sl U]y Sty 9 Sl g (195
Clled oo el P-SPI 8 puno 3> idlS 0 sio Juo ¥ oD g 050>
Sy S| oo 5 geumd dpuSge clled (ialj3l p o ACE
STRNAVS oo g a5 b o 1 3801 (93 (il graws s20lS
Pty JB Gl Yl (9 )L b clagbe gedte pong)See
5 e P-SPI (8o oS’ Jbsp> wld lis 035y 10 55 5 (29,50 (sl
Ve Jais sgme |y (29,500 €95

09> b s (00 Slas (glie S P-SPIaS” e o ylis ol oyl
glasl Sl oyl 5l ol S5 )l (B g bgw S ilile |y s
YL g )Lid g sbnl lacpMog il bawss Cusl (Sae & (Sgye
5 oaiiS glen il sled ol ol b [YY V)] aims e stals
O Awlie > Cuol osile (3L 3SSlcon (dlaie) slapulSe
O LB Sl gl o 0 T 30 ol gl (glaog S
053 L8 s Jlo (pl b )5 3929 aldhie (glaog Sy gt
D92 )3 gme Ligw 09,5 &) Cumd (15 5 9 (yed Slog)S ) ol
3l bl Gl sl (U5 59y & (Wb 2l o s ol
003090955 ) Jgiwld 13 5Li3 3 ()l g il &S 08 )15
bgws 09,5 )3 Ladd Jgtmr (o3 )3 05 odabie (B5)5-bgw 095
Dy Sglate 3.5yl gl b aS VO] cély gy bme LialS b5y
P gl b 00 Saldlae Jelge a bt o cgles cde cusl (San
sl azils bl s sisgesl (sl S

Ot Aslie 053 1y 85 3 o5 g ol S ispen
S 09,5 9 b plie &y Cuwd SLIRHR o giae il ¢ o555
S ol ghlSen 5 Sy Sase BT @l A edalis

ES )

B39 s ABle 093 Sl &5 3l (LS Bui (nl @l
Cusnad o 33901 J32d 5 Jsitums (155 5Lt ) (g sine ShlS
238 OSes g My p a5 osalie S8 09)5 5 4k polie 4
«$3lon (g Ao |y oS 03,8 ()15 SSlatus 900 S
5 Selgioby s )Lis el el & Wb 350 U5 FMD
sl St el (g cnpes (2] 2980 il 015 )0 S s
dgdee 4iB)S 5 53 (Sl e 3 LS 29yl oley
ol lp (S5 Saw ol Lol wl lgn (559 &S Jlsy
SBjg) yide > bawgie ©ad b (gl (B39 [VA] canl 495 jLis
O e T
0,8 0es IMis] a8 w0 L (g3b; wwled [VA] 2 o e
B olow iy Sy g drg cggpd ) (lul (28 JUgl
ol 4 (NOJ S5 ST (gt (sonl8 55 S35y (g0
LS yoboipl 29b o0 0303 i (Bgpe polighil 1> YU gilas]
& o9 )Lb GBI 5 Gope (a8 5 ialS & e o a0
[¥] o980 095 olidy bulps )3 cilisee LY>

Lt ) (gl me Sl L Jol Bpm 09,5 5 timgly ool )

09> L8 ) (ol Lol 05 0> J S 09) 4 Cannd St (9>
83,5 01 Sxare ez Sepd G g g5 0 il
05 LB g Sgiune (8 L8 BBl cage bgw SBpae o5
Jgts 053 Ui Sl b Budod oyl )3 2900 Sgiol>
Brae 393 45 35 Joyd pl [NF] gy o gime S8 09,5 4 s
Pk Voo JBho (s5ls) 59 0 bty SIS oS pull 2 g
oS pliddos 3 ol)en o (Nishibori) s yguds (09M53 5,
w3l ey (Soy pulp —Lgw L) (Okara)l,lS'sl o )las 48 sl
Uils' 1) (Angiotensin I-converting enzym)) Cilig 31 e
AL bgw 09)5 ) (g5 5LiS EalS 0 AlS a2l Wl oo &S fAnd (o0
Jub sy @b 2l GlapSan & cul il s [V
Caly 5313 039 pomg Sae by iste 5 g Atk a0 (s

andly 5 (B9 yo— ol 3,MMos 2 bigw el s 5 53l9 (a0 1)Ko g (o292 o0 (2 g




Y 0 ,lowd YT 2,93 T Y Culgudyl g (958

ol go—>
S5 Al

‘5)'192, dhzsgﬁ)d L i a5 3 QLMJ )Aél> 54850 CJLJ E9050 53
2 RHR (Gl (pizmen g Jgiwbs g Jgiam (o )Li6 (10l corge
2 &ler (slay ped Cute il gl odimd LS guls (pl e o ausl )b
JA>1 Gas il ool wanl audly U5 0 (Bgye— 8 sbo (555
Jgtns 55 )Lz (2815 p b Sl Bpme 136 ) (Sl s Lgw
byt Sy SOl 305 ol @l (295 (o Al ) Cunl
095 & Cumd (o5 5 9 (Slgp (o5 (slo0g)S O RHR g Joubs oyg>
S5 9 Silp s 098 93 o ol Jlo ol bl Lges o]
Sl G e da 51 S g o 3a850 ) 2ol 4 dogi b s oamliie
il gy Jg o)y St (i3 L8 il e Sl bges
Sl Slagnyes andly 065 3 (Sgpem (il SYNS S50 9yl
Sl poles I Aty alin 3wk S ) iy coeal
g 038 _Kusly 5 b

S ol

o3 GBI Jao! 51 (59

Sl oty imgss ) B! S bawgs pols 3o o)y oles
(IRJAU. D.REC.1401.025) ¢l 55 4315 oo

Jbo ol

S5 o ol dlio )

Olalrg dgl g Ll s o 03l il i (g (5l porite

poRde (guyp db 03l (501557 ol d plall Sy Copte i g
sage W g e (o sl

&le o)l

25 gdlie oles eyl (S bt o) L

108 g ST

ST olSls )3 0k b Al i lS Al 5] s ol Alia

Guod pl plol o oS LS eled 5l B g sl Jo85 snlg oMl
A*‘Su‘ d)l}iwL;m Lm.x;;ScS),;‘s 0394 Jj\ab)f &S

0liS a>g5 g Cuwl RHR idlS 350 M3l 3l (g3len (slo iy yod
IV canl sl U5 o5 JLid p (gilen (slay yod sl @l gl
@ 0 i Chas 4 Gl Glp B s il
sl B 0lyd gl ol (B 03 (g Cupie polaie
(SA) ey wginw 0,5 53 colyiul b 50 Siliow (uas cullad
) (LF) ol (HF) Yl oS 5 aisls (sla sl Gol55 3o
Sl sl B il cge lon syinyed (b 5 VF] w30
oS ang Slg o o [F] dgd o colyinl B Lo Lials
5 Sl sbgyes & Bl » colpul B by als
Lo il o 1 g A8l 34805 cl )3 (8 )Lt oass (psioman
P S e s 38 Uiy s edalie RHR jd ()l sixe cugles
OIS 4l (U5 P RHR 2 bgw Gpan | Gy ol il S8 (lps
285 O duslie ;3.0 Slostan dalllas (pl ol b aS [ VO] 055,55
Conas RHR 2 (2 p05 09,5 9 (a5 5 09)5 Sl glis ) Slo ol j
un.hl.{dllpdsmfulygc CJLude?JLWl &Td)mas)fi}
Ol y; B0 Gl (Bjs sbacpsed 4 5L awdl ;0 RHR
P b gre ©olds Lgw gy ped CMSINe 5l s &S Cunl 0l lgie
Slorer Gud pl @wls b &S V0] sl eanlie ausl l; RHR
P ol 4 cwl (Sen b o ogles Jlasl cde o)ls
P K 9wy il G 93 > b gages] (sla Sh
2 55 Jolos 5l (sd5y9 (sla iy yoi duds S a8 woly L liduiod
5 [YO] sl Jldye ausly (b )5 (HRV) b (lbpo (gl pes
Skt cge SSlewhl (il Gl L plate sbacn e
018 ey o B (lpd (Y7 ] 95 0 B Gl (o0t
Silgp lacn o e slo Bl (S {YA TV 95 (oo s
—l gl (Bl cage o sl Seogisl piuw p ol ]
Oon 4 429 b A 390 (o Colpnl BB s ials Wil (Bgye
g kgl (o glps p il cage colyiul s 3 (5 0>
3)8bes 2 lg5 g0 (5) ko ol (B 03 g0 ey o> bl &
b cdld 3 G g S cage g Ml SR (i — (8
S 555 oy QMg > o)) San o (Kim)esS [5] 395 zolil
ool s S5 5 Yl g3 b L b5l 5o colal B
Juie ials a1y ols oo ) RHR Lials 1 Lisw oo e [VR]
x50 9 Gl 4S9 (9B CudS il dgmg A )3 5 (e (19>
P2 UM 4 g b colyd g b cud (s o il
Olbys 4l colpul el s i od gy 0 (B Sl g larps

I¥] ol 0 jza8 8

Andly U5 (Bgpe— A 3,Shos 1 bgws Sl B0 5 53190 AW o5 Sl o)y 100 5 (192 ye0 0




May & June 2023. Vol 22. No 1

Jundishapur

References

[1] Kistler-Fischbacher M, Weeks BK, Beck BR. The effect of exercise
intensity on bone in postmenopausal women (part 2): a meta-
analysis. Bone. 2021;143:115697.[D0I:10.1016/j.bone.2020.
115697] [PMID]

[2] Miller CR, Wactawski-Wende J, Manson JE, Haring B, Hovey KM,
Laddu D, et al. Walking volume and speed are inversely associated
with incidence of treated hypertension in postmenopausal
women. Hypertension. 2020;76(5):1435-43. [DOI:10.1161/HYPER
TENSIONAHA.120.15839] [PMID] [PMCID]

[3] Ferreira-Campos L, Gabrielli L, AlImeida MdCC, Aquino EML,
Matos SMA, Griep RH, et al. Hormone therapy and
Hypertension in Postmenopausal Women: Results from the
Brazilian Longitudinal Study of Adult Health (ELSA-Brasil).
Arquivos Brasileiros de Cardiologia. 2022;118(5):905-13.
[DOI:10.36660/abc.20210218] [PMID] [PMCID]

[4] Jokar M, Ghalavand A. [Improving endothelial function
following regular pyramid aerobic training in patients with
type 2 diabetes (persian)]. Razi Journal of Medical Sciences.
2021;28(6):60-9. [Link]

[5] Taranikanti M, Dronamraju A, Bala S, Guntuka RK, Mudunuru
AK. Autonomic Nervous System Derangement as a Predictor of
Cardiovascular Disease in Obese Postmenopausal Women.
Indian Journal of Cardiovascular Disease in Women-WINCARS.
2019;4(01):008-14. [Link]

[6] Ghalavand A, Delaramnasab M, Ghanaati S. [Comparison of the
effect of telenursing and aerobic training on cardiometabolic
and anthropometric indices in patients with type 2 diabetes
(persian)]. Razi Journal of Medical Sciences. 2021;28(4):34-45.
[Link]

[7] Petrie JR, Guzik TJ, Touyz RM. Diabetes, hypertension, and
cardiovascular disease: clinical insights and vascular
mechanisms. Canadian Journal of Cardiology. 2018;34(5):575-
84. [DOI:10.1016/j.cjca.2017.12.005] [PMID] [PMCID]

[8] Zafrir B, Azencot M, Dobrecky-Mery |, Lewis BS, Flugelman MY,
Halon DA. Resting heart rate and measures of effort-related
cardiac autonomic dysfunction predict cardiovascular events
in asymptomatic type 2 diabetes. European journal of
preventive cardiology. 2016;23(12):1298-306. [DOI:10.1177/
2047487315624747] [PMID]

[9] Brislane A, Sculthorpe NF, Davenport MH, Beaumont A. Exercise
training and vascular function in postmenopausal individuals:
a systematic review and meta-analysis. Menopause. 2022;
29(8):982-92. [DOI:10.1097/GME.0000000000002000] [PMID]

[10] Obika P, Beamon J, Ali S, Kakar N, Analla A, Shihadeh L, et al.
Herbal medicines for the treatment of metabolic syndrome.
Herbal Medicines: Elsevier; 2022. p. 139-91.

[11] Janior L, Silva K, Oliveira F, Nisar S. The most abundant
isoflavone contained in soy beans and its effects on
menopausal symptoms and related pathophysiologies: a
review. Int J Chem Biochem Sci. 2022;21:22-35. [Link]

[12] Tang S, Du Y, Oh C, No J. Effects of soy foods in
postmenopausal women: A focus on osteosarcopenia and
obesity. Journal of obesity & metabolic syndrome. 2020;29(3):
180-87. [DOI:10.7570/jomes20006] [PMID]

[13] Baranska A, Btaszczuk A, Kanadys W, Baczewska B, Jedrych M,
Wawryk-Gawda E, et al. Effects of soy protein containing of

Mebhrjoei Sh, et al. Effect of aerobic exercises and soybean consumption on cardiovascular function of postmenopausal women. JSMJ. 2023; 22(1):88-98

Scientific Medical Journal

isoflavones and isoflavones extract on plasma lipid profile in
postmenopausal women as a potential prevention factor in
cardiovascular diseases: Systematic review and meta-analysis
of randomized controlled trials. Nutrients. 2021;13(8):2531.
[DOI:10.3390/nu13082531] [PMID]

[14] Kou T, Wang Q, Cai J, Song J, Du B, Zhao K, et al. Effect of soybean
protein on blood pressure in postmenopausal women: a meta-
analysis of randomized controlled trials. Food & function.
2017;8(8):2663-71. [DOI:10.1039/c6fo01845a] [PMID]

[15] Zarneshan A. [Synergic effect of aerobic exercise training
(moderate intensity) and soya intake on blood pressure & rest
heart rate in obese postmenopausal women (persian)].
Hormozgan Medical Journal. 2013;18(1):52-60. [Link]

[16] Lew LA, Ethier TS, Pyke KE. The impact of exercise training on
endothelial function in postmenopausal women: A systematic
review. Experimental Physiology. 2022;107(12):1388-421.
[DOI:10.1113/EP090702]

[17] Enjezab B, Faraj-Khoda T, Khoshbin A, Mozaffari-khosravi H.
[Effect of Soybeans on Hot Flashes in Postmenopausal Women
(persian)]. The Journal of Shahid Sadoughi University of
Medical Sciences. 2009;17(4):242-8. [Link]

[18] Lin Y-Y, Lee S-D. Cardiovascular benefits of exercise training in
postmenopausal hypertension. International journal of
molecular sciences. 2018;19(9):2523. [DOI:10.3390/ijms
19092523] [PMID] [PMCID]

[19] Nishibori N, Kishibuchi R, Morita K. Soy pulp extract inhibits
angiotensin I-converting enzyme (ACE) activity in vitro:
Evidence for its potential hypertension-improving action.
Journal of Dietary Supplements. 2017;14(3):241-51. [DOI:
10.1080/19390211.2016.1207744] [PMID]

[20] Daliri EB-M, Ofosu FK, Chelliah R, Lee BH, An H, Elahi F, et al.
Influence of fermented soy protein consumption on
hypertension and gut microbial modulation in spontaneous
hypertensive rats. Bioscience of microbiota, food and health.
2020. [DOI:10.12938/bmfh.2020-001] [PMID]

[21] Ramdath DD, Padhi EM, Sarfaraz S, Renwick S, Duncan AM.
Beyond the cholesterol-lowering effect of soy protein: a review
of the effects of dietary soy and its constituents on risk factors
for cardiovascular disease. Nutrients. 2017;9(4):324.
[DOI:10.3390/nu9040324] [PMID] [PMCID]

[22] Liu X, Li S, Chen J, Sun K, Wang X, Wang X, et al. Effect of soy
isoflavones on blood pressure: a meta-analysis of randomized
controlled trials. Nutrition, Metabolism and Cardiovascular
Diseases. 2012;22(6):463-70. [DOI:10.1016/j.numecd.2010.
09.006] [PMID]

[23] Reimers AK, Knapp G, Reimers C-D. Effects of exercise on the
resting heart rate: a systematic review and meta-analysis of
interventional studies. Journal of clinical medicine. 2018;
7(12):503. [DOI:10.3390/jcm7120503] [PMID]

[24] Claiborne A, Alessio H, Slattery E, Hughes M, Barth E, Cox R. Heart
Rate Variability Reflects Similar Cardiac Autonomic Function in
Explosive and Aerobically Trained Athletes. International Journal of
Environmental Research and Public Health. 2021;18(20):10669.
[DOI:10.3390/ijerph182010669] [PMID]

[25] de Freitas VH, Mariano IM, Amaral AL, Rodrigues ML, Carrijo
VHV, Nakamura FY, et al. Blood Pressure and Heart Rate
Variability Responses to High-intensity Interval Training in
Untrained Postmenopausal Women. Research Quarterly for


https://doi.org/10.1016/j.bone.2020.115697
https://doi.org/10.1016/j.bone.2020.115697
https://doi.org/10.1016/j.bone.2020.115697
https://pubmed.ncbi.nlm.nih.gov/33357834/
https://doi.org/10.1161/hypertensionaha.120.15839
https://doi.org/10.1161/hypertensionaha.120.15839
https://pubmed.ncbi.nlm.nih.gov/32981366/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7544673/
https://doi.org/10.36660/abc.20210218
https://pubmed.ncbi.nlm.nih.gov/35613189/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9368886/
https://rjms.iums.ac.ir/browse.php?a_id=7030&sid=1&slc_lang=en
https://www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0039-1692310.pdf
https://www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0039-1692310.pdf
https://rjms.iums.ac.ir/article-1-6400-en.pdf
https://rjms.iums.ac.ir/article-1-6400-en.pdf
https://rjms.iums.ac.ir/article-1-6400-en.pdf
https://doi.org/10.1016/j.cjca.2017.12.005
https://pubmed.ncbi.nlm.nih.gov/29459239/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5953551/
https://doi.org/10.1177/2047487315624747
https://doi.org/10.1177/2047487315624747
https://pubmed.ncbi.nlm.nih.gov/26701872/
https://doi.org/10.1097/gme.0000000000002000
https://pubmed.ncbi.nlm.nih.gov/35881939/
https://www.iscientific.org/wp-content/uploads/2022/04/3-IJCBS-22-21-3.pdf
https://doi.org/10.7570%2Fjomes20006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539339/
https://doi.org/10.3390%2Fnu13082531
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8398438/
https://doi.org/10.1039/c6fo01845a
https://pubmed.ncbi.nlm.nih.gov/28675204/
https://hmj.hums.ac.ir/Article/87846
https://doi.org/10.1113/EP090702
https://www.magiran.com/paper/692967/effect-of-soybeans-on-hot-flashes-in-postmenopausal-women?lang=en
https://doi.org/10.3390/ijms19092523
https://doi.org/10.3390/ijms19092523
https://pubmed.ncbi.nlm.nih.gov/30149647/
https://pubmed.ncbi.nlm.nih.gov/30149647/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc6163560/
https://doi.org/10.1080/19390211.2016.1207744
https://doi.org/10.1080/19390211.2016.1207744
https://pubmed.ncbi.nlm.nih.gov/27558170/
https://doi.org/10.12938%2Fbmfh.2020-001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7573110/
https://doi.org/10.3390/nu9040324
https://pubmed.ncbi.nlm.nih.gov/28338639/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5409663/
https://doi.org/10.1016/j.numecd.2010.09.006
https://doi.org/10.1016/j.numecd.2010.09.006
https://pubmed.ncbi.nlm.nih.gov/21310599/
https://doi.org/10.3390%2Fjcm7120503
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6306777/
https://doi.org/10.3390%2Fijerph182010669
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8535639/

Jundishapur
Scientific Medical Journal

Exercise and Sport. 2022;93(4):749-57. [DOI:10.1080/
02701367.2021.1917756] [PMID]

May & June 2023. Vol 22. No 1

[26] Earnest CP, Artero EG, Sui X, Lee D-c, Church TS, Blair SN,
editors .Maximal estimated cardiorespiratory fitness,
cardiometabolic risk factors, and metabolic syndrome in the
aerobics center longitudinal study. Mayo Clinic Proceedings.
2013;88(3):259-70. [DOI:10.1016/j.mayocp.2012.11.006]
[PMID] [PMCID]

[27] Bellenger CR, Fuller JT, Thomson RL, Davison K, Robertson EY,
Buckley JD. Monitoring athletic training status through
autonomic heart rate regulation: a systematic review and
meta-analysis.  Sports medicine.  2016;46(10):1461-86.
[DOI:10.1007/540279-016-0484-2] [PMID]

[28] Verweij N, van de Vegte YJ, van der Harst P. Genetic study links
components of the autonomous nervous system to heart-rate
profile during exercise. Nature communications. 2018;9(1):898.
[DOI:10.1038/541467-018-03395-6] [PMID] [PMCID]

[29] Kim D-I, Yang HI, Park J-H, Lee MK, Kang D-W, Chae JS, et al.
The association between resting heart rate and type 2 diabetes
and hypertension in Korean adults. Heart. 2016;102(21):1757-
62. [DOI:10.1136/heartjnl-2015-309119] [PMID]

Mehrjoei Sh, et al. Effect of aerobic exercises and soybean consumption on cardiovascular function of postmenopausal women. JSMJ. 2023; 22(1):88-98



https://doi.org/10.1080/02701367.2021.1917756
https://doi.org/10.1080/02701367.2021.1917756
https://pubmed.ncbi.nlm.nih.gov/34709130/
https://doi.org/10.1016/j.mayocp.2012.11.006
https://pubmed.ncbi.nlm.nih.gov/23391253/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3622904/
https://doi.org/10.1007/s40279-016-0484-2
https://pubmed.ncbi.nlm.nih.gov/26888648/
https://doi.org/10.1038/s41467-018-03395-6
https://pubmed.ncbi.nlm.nih.gov/29497042/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5832790/
https://doi.org/10.1136/heartjnl-2015-309119
https://pubmed.ncbi.nlm.nih.gov/27312000/

