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Abstract

Background & Objectives: Lifestyle changes, such as increasing physical activity and fostering a low—calorie diet are among the first
interventions to reduce body fat and tackle obesity and overweight. Taking supplements, as a simple strategy combined with physical activity
may reduce weight, fat, serum lipids, and possibly inflammatory factors. An effective relevant supplement is Royal Gel Supplement (RGS).
Recently, using exercise and nutritional supplements to improve physical health has been welcomed; consuming oral supplements is better
appreciated, because of their low cost and no adverse effects. However, using supplements, especially RGS along with exercise has ambiguous
aspects; limited studies investigated the response of inflammatory markers to aerobic exercise and RJ supplementation. The present study
explored the impact of an 8—week aerobic exercise plus RJS on some inflammatory markers in overweight women.

Methods: This was a quasi—experimental study with a pretest—posttest and a control group design. Thirty healthy overweight female students of
the Islamic Azad University of Sanandaj City, Iran, were selected and randomly divided into (supplement+aerobic training; S+AT),
(placebo+aerobic, training; P+AT), and control groups. The subjects were included in the study according to a researcher—-made questionnaire
and the inclusion criteria. The inclusion criteria of the study were presenting overweight per body mass index standards and not participating in
training programs >6 months before this study. The exclusion criteria included no systemic problems, no diabetes, no acute or chronic
cardiovascular diseases, not receiving pharmacotherapy for the past 3 months, and no smoking. One hour before each training session, the S+AT
group received RJS (500 mg) orally in 100mg capsules. The P+AT group, like the supplement group, consumed capsules of the same form and
color (containing starch powder) an hour before each training session. However, the controls received no supplement. The 8—week aerobic
training was performed in 3 weekly sessions. Exercise intensity initiated with 60% of Maximal Heart Rate (MHR) in the first week; according
to the principle of overload, it reached 75% of MHR by week 8. The required blood samples were obtained from the study subjects at 8 AM by
a laboratory expert and CRP, TNF—a, and IL-6 were measured at pre— and post—training in a fasting state. TNF—a and IL-6 levels were
determined by ELISA using the IBL kit according to the manufacturer's instructions (Sigma Aldrich). CRP level was determined by latex—
amplified immunoturbidimetry method (CRPLX Roche Cobas c 501) with a dispersion coefficient of 0.1 and sensitivity of 0.3—350 mg/L (Pars
Azmoon Company Kit). Considering the research design and previous studies’ data, a significance level of 0.05 was considered. The collected
data were analyzed using Analysis of Covariance (ANCOV A) and Bonferroni posthoc tests in SPSS.

Results: The achieved results suggested a significant difference in IL-6 (p<0.001). Bonferroni posthoc test data revealed that in IL—6, this
significant difference concerned the groups supplement with placebo (p<0.001), supplement with control (p=0.009), and placebo with control
(p=0.001). There was also a significant difference in the CRP variable (p=0.030). The results of the Bonferroni posthoc test indicated that in
CRP, this significant difference respected the groups supplement with placebo (p<0.001), and placebo with control (p=0.040), and supplement
with control (p=0.015). Furthermore, there was a significant difference in TNF—« levels between the study groups (p=0.040). Bonferroni posthoc
test data signified that this significant difference belonged to the groups supplement with placebo (p<0.001) and the supplement with control
(p=0.022). Moreover, 70% of IL-6 changes were due to aerobic exercise (Partial Eta=0.70); 55.9% of CRP changes were induced by aerobic
exercise (Partial Eta=0.559); 43.5% of TNF—a changes belonged to aerobic exercise (Partial Eta=0.435).

Conclusion: According to the obtained results, an 8—week aerobic training plus RJS could reduce the levels of inflammatory markers, including
tumor necrosis factor—alpha, interleukin—6, and reactive protein—C.

Keywords: Aerobic training, Royal jelly supplementation, Inflammatory markers, Overweight.

Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


http://dx.doi.org/10.29252/mejds.0.0.111
mailto:zetemad2002@yahoo.com
http://creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/mejds.0.0.111
https://dor.isc.ac/dor/20.1001.1.23222840.1399.0.0.116.5
https://www.jdisabilstud.org/article-1-1753-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-02-08 ]

[ DOR: 20.1001.1.23222840.1399.0.0.116.5 ]

[ DOI: 10.29252/mejds.0.0.111 ]

doi: 10.29252/mejds.0.0.111 RO Ve Sl Sllas ales

Jeo!l soa g5 Al VE e il oy Lal

Sl 0L oledl sla ol 5 p sy 5 6ok feKe 5 g3l by s 50
LIV

T L Oslazel jall*

i 5 o 5
[ S W NP PR N SN e P VO PYY g SYRPS P P BT B
Dl (s e ol ST s « ot 5 09,8 e 05 8550 328 bl gl 87, Y

zetemad2002@yah00.com :J ghuws §kiems 55 4aLL1,*

VWAA dedel YV 2y o, S\FA 3T S OISy

0l S>

_—

e 0338151 5 B b ablie 5 0 o SRS e 55 SO sl 31 s JSAS 0 Sl el 5 Sy codlab I3 O green (SI05 B S 1A 5 die)
352 033931 syl 05 (el slapasli S 2 Jiss 5 ol faSo b ol o (53158 liy po in ot 30 oy bl sl G 55 e
g)yw;}«;uléuacxw.\}u@mu\j&mrjuéﬁma,—s;w”ﬁﬁwl@.;xuﬁjmmfj_;ﬁ@w&ﬁaw‘,Jzuuuu:w,,w:”
xS0 A3 olinal (S5 oty oS Jea )+t S 5S35 (S 00 0) sy I35 Joa 65,8 53 ek oS (618 (Ll g5 ¢ JaSe) 05 S a3 dsliad
by a3 by ol O gail e s sl S 5 03 P oSl 5 G Sy s (T g5 8000y SO e ls L)) ) st LSL I 5 La o gl
ool o 53 VY e SPSSJ\plr,;&J‘gw}uﬁwub,ﬁ;T)ugg)\);Mby;T;|agu;M\ngwwdum; D dder dw s A 5 s Sl
A s o= vy0 0

3 (p=+/+Y+) CRP «(p</*+ V) IL-6 dhazl ol slapasli o shas 5o (bl 2l g by 5 (80 JeSs b (5318 Dby pal il 4 a5l sLawcdly
oS L Ligls 5 (p=1/2+Q) ol L JuSo c(D<ryr o)) Ligls b oo slaos St bgsyn slabims coslits (ol (IL-6 s 53 .3 oy Sy (p=+/+¥+) TNF-at
3325 (P=2710) o S oS 5 (p=2/2F0) o SL Laigyls 5 (/o V) igls b oo slaoy S bgs o slaline coslis ool (CRP s 53 352 (p=2/0+))
S (P=/ YV oI SL Ko 5 (p<r/e v V) il b JaSo slaos S b g slslins o slis ol TNF-0t e

oLt Aozl el Gla s o slan 2alS S ge Jbiss U5 (53bJeSe ol penas ool Aty 5 Sl b (5l Sl a3 s e (il el 16 Sams
g Cm 81y 3 5§ oSl Al 5505 800033 S5

sl (ol gl pasla (s 5 6ol JeSa (53l o e Ll gl

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMalloys ¥/+ (551 5 —sloi 5 smes o o8 ond ST s b e G ol - 51530 olalas aloes <V ¥A0 © sl b gies jLESH o
S 1 5 ol e (53l b (oo By el sl B8 1y e 3 et 5l g oS a3l L @ oS el 05 2

\



http://dx.doi.org/10.29252/mejds.0.0.111
mailto:zetemad2002@yahoo.com
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
http://dx.doi.org/10.29252/mejds.0.0.111
https://dor.isc.ac/dor/20.1001.1.23222840.1399.0.0.116.5
https://www.jdisabilstud.org/article-1-1753-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-02-08 ]

[ DOR: 20.1001.1.23222840.1399.0.0.116.5 ]

[ DOI: 10.29252/mejds.0.0.111 ]

5 S0l o5 s 1Y) 3,10 0Ly s "TNF-a 5 (b3
Gy gz o o3 28 alas hlel bl b olSen
L ol pon axin 55 ceslu 5lga 5 000 anin 035l L 0L 31 3855
Olse 1) hs—CRP ,slis palS (b ras S 55 S jals
033,550 5 Olaabl 555 5 OLALS 5525 ot (A) L5 S
3V eslizul (St Sldl folge alS 5 selimal Oy e
A Sbar s G gSSan OIS s (Shs sl Jess
el 815 01 K3

M Gla JaSa 5 2555 by el Sl eslimad 3 sladle b s
Sl 503 Bkl 5 0558Lal Ol RalS bl 3 b G
CR1 3 el 00 Ll LT 31 5 03 STy a0d Oy e Dow 3 500
b amolie s b.}ﬁ‘\;\f}ﬁrgd:sjﬁ‘\:’ Shs sl JoS 5l eslaal (ol
ol 035 L0y S JLEl S G pse g 350 5 50
s Slld ol panas Jbss J5 o525 s JoSte Sl sl Jl-iplly
bk son & SE s Oldlas 5 sl g BB Gyls
by 5 koS 5 il lapal 51 e el sla el
Ois ot Bl sk plosl 5 Gs el oy tlesls
Juss J5 ol foSo Lol ran (558 Sl jas s won (5,108
355 050U Shls 05 ol slaasls s

T TP

5 Osilohe oo S o el g 5l Sk ol
Sl andllae ol OS2 55 s bl 03 8 w53 0303l
SobJaSa Lol pan (530 02 503) e Slapeicis Jlas! ) Lol
J=e 00 (Ll Glapaxll) wly e o 1y (dbsy J5
i ol S 058 5 om0 laes S o sl m 5 05l
VY

Olws S Sse ske ooy B &naS 55 tast lea S e
Oyslal shls Cbgls Jlab 8 (g gamiiils & ow 01515 o b3
R IR R PN IR E P K 5 IS ERUIE AERTPIe
&AJ}:&\ng)‘:hMch.»‘J?ﬁoub@uj oS Ceale
A5 e 05,8 a3 W iagel sl syeplyl g a=t/00 ol
a3l imen oS Aaliis o b o a3 5031 (VeQ) Ay shie
oo Asliin S a9 5yl andlas @ 59,5 slaslas
W 0N (Seatow OASE I Jeld wi Lo G
s b Gl sl AN el olen
5 i ole aw G oo Lagsls s b s 5l os Seslanl
305 Gl g Lol buwg oLy 05, Sdlexul
b il basad 055031 Ole d2b 55 adllas @ bsiasall
oo pos Al = 2 03,55¢8 55 5 (4) EBMI slas sl
R SR SRV I ERRETR TS
b 5,80 500 3 g b sl polad (M olla>Se il
S0 0T & raan a3 LT IS Lol dpms 5 coals
B s sl p)ls Grmae 5 o codled cadas L5552

3, Tumor necrosis factor alpha
4. Body mass index (BMI)
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1. Royal jelly
2, High sensitivity C-reactive protein (hs-CRP)
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