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Obijective: The development of cardiovascular diseases and related mortality caused the
effect of 6 weeks of supplemental diet and aerobic exercise on plasma levels of cholesterol,
LDL, and HDL in overweight men. Method: 33 non-athlete overweight men with a mean
age of 27.5 £ 5.3 years and a body weight index of 30.53 + 4.88 kg were randomly assigned
to four groups (8 subjects), supplemented (8) ), Exercise + complement (7 subjects) and
control (10 people). The 6-week aerobic training group performed a maximum of 60-75 %
of maximum heart rate three sessions a week, the 6-week supplemental group received garlic-
lemon supplements at 30 cc after lunch, and the exercise + supplement group received 6
weeks Both supplements and aerobic exercises were performed. The control group did not
undergo any training or supplementation for 6 weeks. Blood sampling was performed to
measure total cholesterol, LDL, HDL and general tests including height, weight, fat
percentage, waist ratio Hips were taken in two stages before and 48 hours after the last
training session in fasting conditions. The data were analyzed using one way ANOVA and
dependent t-test with confidence level (a <0/05). Results: There was no significant decrease
in body composition in groups after 6 weeks of training and supplementation. Increasing
serum HDL level was significantly different in complement and exercise + supplementation
group (P <0.05). Also, changes in serum total cholesterol and LDL levels were not
significant. Although we saw a decrease in the percentage of these indices, total cholesterol
in the training group was 6.6%, in the supplement group was 8.4 and, in the exercise, +
supplementation group was 6.8%. Discussion: Considering the significant increase in HDL
(in supplementation and exercise + supplementation) and also the decrease in percentage of
lipid profile indices in this study, it seems that the implementation of the garlic-lemon
supplementation protocol and aerobic exercise can be effective in changing these indices.
Reduce the risk of cardiovascular disease.
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Extended Abstract

Introduction

The global rise in cardiovascular diseases and
associated mortality has intensified research
into non-pharmacological interventions for
improving lipid profiles. This study
investigated the combined effects of garlic-
lemon supplementation and aerobic exercise
on plasma cholesterol, LDL, and HDL levels
in overweight men - a population particularly
vulnerable to dyslipidemia. Contemporary
sedentary lifestyles and obesity have been
identified by the World Health Organization
as among the top ten health risks, primarily
through their contribution to cardiovascular
pathologies  including  hyperlipidemia,
hypertension, and metabolic syndrome.
While exercise is widely recognized for its
cardioprotective benefits, studies present
conflicting evidence regarding its efficacy in
modifying lipid profiles, with some
demonstrating significant improvements in
HDL and reductions in LDL and total
cholesterol, while others report negligible
effects. Similarly, garlic and lemon - two
natural  supplements  with  purported
hypolipidemic properties - have shown
variable results in clinical trials. Garlic is
believed to inhibit hepatic lipogenic enzymes
and intestinal cholesterol absorption through
its organosulfur compounds, while lemon's
high flavonoid content may prevent LDL
oxidation and enhance HDL mobility. The
current investigation addresses critical gaps
in existing literature by examining the
synergistic potential of these interventions
during a 6-week protocol, while controlling
for dietary variables that have confounded
previous studies. The novelty of this work
lies in its evaluation of a combined garlic-
lemon preparation, which theoretically could
potentiate lipid-modifying effects through
complementary mechanisms of action,

administered alongside a progressive aerobic
training regimen specifically designed for
overweight individuals.

Methods

Thirty-three overweight male non-athletes
(mean age 27.5+5.3 years, BMI 30.63+4.88
kg/m?) from Qom University were randomly
allocated into four groups: exercise (n=8),
supplement (n=8), exercise+supplement
(n=7), and control (n=10). The exercise group
completed 6 weeks of supervised aerobic
training (3 sessions/week) at 60-75% of
maximum  heart rate,  progressively
increasing duration from 30 to 45 minutes per
session. Intensity was monitored using Polar
heart rate monitors and increased weekly by
3% up to 75% HRmax. The supplement
group consumed 30cc of freshly prepared
garlic-lemon mixture (30 garlic cloves + 6
lemons blended with 1L water, boiled once)
daily after lunch. The combination group
underwent both interventions concurrently,
while controls maintained habitual activity
without supplementation. The garlic-lemon
preparation was standardized using fresh
ingredients processed identically each week
to ensure consistency in bioactive compound
concentration. Blood samples were collected
after 12-hour fasts at baseline and 48 hours
post-intervention  to  measure  total
cholesterol, LDL, and HDL using
spectrophotometry (Biosystem kits, Spain).
Anthropometric  measurements  (weight,
BMI, body fat percentage via bioelectrical
impedance) were concurrently recorded.
Dietary intake was monitored through 24-
hour recall questionnaires to minimize
nutritional confounders. Statistical analysis
employed Shapiro-Wilk normality tests, one-
way  ANOVA  for between-group
comparisons, and paired t-tests for within-
group changes (SPSS v16, 0=0.05).



Results

The 6-week intervention did not vyield
significant alterations in body composition
across groups (weight: p=0.47-0.92; body fat:
p=0.61-1.00; BMI: p=0.54-0.98). However,
the supplement and combination groups
exhibited  significant HDL increases
(supplement: 35.12+4.6 to 39.5+5.07 mg/dL,
p=0.036; combination: 34.71+4.88 to
38.85+6.51 mg/dL, p=0.043), whereas
exercise-alone and control groups showed no
meaningful  changes.  Although total
cholesterol and LDL reductions did not reach
statistical significance, clinically relevant
percentage decreases were observed: total
cholesterol declined by 6.6% (exercise),
4.8% (supplement), and 6.8% (combination);
LDL decreased by 4.4% (exercise), 6.6%
(supplement), and 6.6% (combination). Inter-
group comparisons revealed no significant
differences in  post-intervention lipid
parameters (p>0.05), suggesting comparable
efficacy between intervention modalities.
The absence of body composition changes
despite lipid profile improvements implies
that the observed effects may be mediated
through direct metabolic mechanisms rather
than secondary to fat mass reduction.

Discussion

The HDL-elevating effects of garlic-lemon
supplementation align with previous reports
on garlic's ability to enhance reverse
cholesterol transport and lemon flavonoids'
capacity to prolong HDL circulation. Our
findings corroborate Bashiri (2015) and
Naseem et al. (2016), who documented
similar HDL improvements with garlic-based
interventions, while extending this evidence
to a novel preparation combining two
functional foods. The modest, non-significant
reductions in total cholesterol and LDL
contrast with more pronounced effects in
some studies, potentially attributable to our
shorter intervention duration (6 weeks vs. 8-

12 weeks in studies showing stronger effects)
or the moderate baseline lipid levels of
participants.  Notably, the percentage
reductions in atherogenic lipids (6-8%)
approach clinically meaningful thresholds for
cardiovascular risk reduction, suggesting that
extended interventions might achieve
statistical significance. The lack of body
composition changes reinforces the premise
that garlic's organosulfur compounds (e.g.,
allicin) and lemon's flavonoids (e.g.,
hesperidin) directly modulate hepatic lipid
metabolism and cholesterol excretion rather
than acting through weight loss mechanisms.
Our exercise protocol's limited impact on
lipids parallels findings by Arsenault et al.
(2009) and Fairey et al. (2005), potentially
reflecting the intensity/duration thresholds
required to induce lipid changes in
overweight populations. The synergistic
effect anticipated in the combination group
did not materialize, possibly due to the
abbreviated intervention period or the
predominance of supplement-derived effects
over exercise contributions in lipid
metabolism regulation.

Conclusion

Six weeks of garlic-lemon supplementation
significantly increased HDL cholesterol in
overweight men, with clinically relevant
(though statistically non-significant)
reductions in total cholesterol and LDL.
While aerobic exercise alone showed limited
lipid-modifying effects, the combination
strategy produced comparable improvements
to supplementation alone without adverse
effects. These findings suggest that garlic-
lemon preparations may serve as a viable
adjunct therapy for improving cardiovascular
risk profiles in overweight individuals,
particularly those with low baseline HDL.
Future research should investigate longer
intervention durations, optimized dosing
protocols, and potential interactions with



pharmacological lipid-lowering agents. The
accessibility and safety of this natural
intervention make it particularly relevant for
populations with limited healthcare access or
those seeking complementary approaches to
conventional therapies. Healthcare providers
might consider recommending such dietary
modifications as part of comprehensive
lifestyle interventions for metabolic health
improvement.

Keywords: garlic-lemon  supplementation,
aerobic exercise, total cholesterol, LDL,
HDL, overweight, lipid profile

Ethical Considerations

This article is derived from a Master's thesis
in Sports Physiology by a graduate
University of Qom, and was conducted with

ethical approval from University.

Funding/Financial Support

This article originates from a Master's thesis,
and did not receive financial support from
any organization or institution.

Authors’ Contributions
All authors contributed equally to the
preparation of this article.

Conflict of Interest
The authors declare no competing interests
regarding the publication of this article.

Acknowledgments

We express our deepest gratitude to all
participants in this study and those who
assisted us during the research process.



039 LS 6315 (310 30 (Guard T 30 2 (S5lgP (2 30T 3 9o — e JoSo B puao 3

Yu.o.p)d.oblé‘ Y)%dblﬁwc

T W y92 oo, (e ¢

5l owila Lo,

O plaBe oMol 351 ol&utils o8 sl ¢ Sludl pole 0aStils ¢ 35y pole Sbokil L)

5 oISl by ple g (S CanyS 09,5 «byg ST ) elid)s LY

NS> Wl OlNb!
JoSo B pmo aiin 7 130 (gl cul a5 g o1 Sl (36 e 9 Sy g (Byie (ol o glo (555 1B e g
I3 oo 2390 039 8L 5l (fsye HDL 5 LDL Jgj2ls” plowsdly gaws 52 55l9m (55 5 50d) = ingy dlis

023l g Jlo YOOI s (pSile o8 olSutils (IS5559 e ()59 48La) (gl 5y0 VY 2 i 50 gy 3,5
(8 A JoSo (85 A) (305 09,5 )laz ) o3l (oLl Spgay ¢ e o p)S5hS Yo IPYEYIM (0 0355
Olyd 2o VO =5 Gab b (glon (ped 4idn & (5503 09,5 8,5 )15 (1631 +) JyuS (1 V) JoSo + 05
A o (o0 V0 e 2 Alis) godd = JoSo tin 5 JoSo 095 il plosil i )3 dul duo | dindy 3
031> ploxl (3lgn (ped wh g 38 ooliel JoSo wa tin £ (L JoSo +inyed 09)5 5 238 <l )l ]
S5 ol lp (S S g 8 S (JeSe g (npe8 un CoU diin (b S 095 (inen
Aoy 93 5 by 41 508 S 2 2oy iy 8 Jold (oges sl 9ol 9 HDL LDL b J s
J B gl ool ot g 358 Car el Jas 4 Ll blid 3 opped dudy 8T ) gy colo YA L3
Al s oolitl (00 <O/05) liuebl o b sy T ygail 5 gm <o bl Jabos (s )lel 3,
o gl Gl s sdalie (25 JoSo g (pyed aiin £l ey W 0g)F )0 o G yblise ialS
52U JgiulS oy gl ) Slpis ppizan (P</40) 39 jlaline JoSo + 005 g JoSo 095 > HDL
09,5 30 P Jg S (lie &5 (5579 41 g B pasls ol saop (el als wzje g0 Jblee LDL
Al .l ialS aoyd A I JaSo + i yed 09,5 )0 o MY Hlaie &y JoSie 05,5 53 o> FIF Jlade &y 1 yed
b (a3Ls 10> 1l rman ((JaSe+ e 5 JoSo 09,5 53) HDL Ul (e (2ol3l 4y a5 b 206 308
Ol s 2 15 (o0 (5lsm (e g gedd— e JoSe SS9 (sl a0 S5 0 1N B0 ol )3 (s E e

o3 ials 1) (Bgje = (B (5)lony jlad Jlinl 5 oo o jadli

AARAVERVA R PR W P
VEXTYIVY 16,5550 & U
VX[ iy U

VYLV i) B

(Lo jlaads’
oS P yed e JeSe
DL« o JyrdS 55l

o35 Lol HDL

S ooy gdnd Eaon p Siled (pped 5 gl =y JoSo s UL e ( Sldae yor lie) fdabld (e {opmes )5 (90LB (L) olo euble 3Ll

NEYA V)Y N X pad pple g iipg dodsi 0 (22,0) 5 (clo ing . cy59 43l

DOI: 10.22091/arsnes.2025.12831.1026

o o Kisly :)..SU



mailto:Tooraj.zamani@iau.ac.ir
https://orcid.org/0009-0004-3153-028X
https://orcid.org/0009-0004-3153-028X
https://orcid.org/0009-0004-3153-028X
https://orcid.org/0009-0004-3153-028X

LVRTT

o9d g9l Sl oad 03l sl e Cudlige Glojle bawg oM iy JSutie Ve 5l (G plgie 4 (Bl g Jlb b (S5 09
Sl oVl 3L 053 sz Sl el (SYMB Go 0 cage a5 AL (o (Boe 2 ilow ln slad Jole (0 pre (S
Eyoss > M3 &S 5> i Fgpe — (B cla (gilom b ymaS 5 (camio Jaloe wien (Dridi & Taouis, 2009)s» 5 .-
Gensini, Comeglio, & Colella, )uloas aslis by (¢ )lan ol (55208 50 g SewMS oyl 51 S olyie & 55 20>
— o e ilon S8 )3 bassie sl Clld (ogany (13555 b Culld pll o cul o] 5 (S (LE SlWllae it gl (1998
ol phite olitol culled sl ool L5 liging 45 (gl 65 & ((VF) ,02,53) 013,55 51 (alimns Cead] 1 ogiuelS ppusle 5 Boys
O (B =l sl glom shs S 0 &S il (o e 3L S (S 45355 (o SS9 LDL 2als s HDL 2l38)
ly B9ye oalB laygiSs S cdled Hs me il pae oo Sladd S ol p,Me (WYAY Lool5;CheN & Yang, 2004) sl
(Arsenault et al., 2009; Fairey et al., 2005) sl oal> ;jlis

slo JoSo glgl Bpan ojgyal cJlo ol bl 0l (215 (d8lie @l (g e 2 b (Shgd sla JoSe glgil 36 el
o35l 5 (GArNC) youw i)l 1o sl 03,5 by (655 i 380 <35UsS (Slos olie s ciliss LBl s )3 (Shyss oalS
oo B o oy 4 il laglon 0lod g oMl (Sl pslato 4y Sy oS Adl o (St (2L sl JoSo a1 ]
055 o Gl Sl s (o (Lt (o200 Slalllas &S (55 (VWA plod)il a8 )3 )13 odlizl 3,90 ol (e 2)lse (2L
Bashiri, 20157 ) 25,5 oo 28l s Ll 39 g 039 1o JgtalS Gl (10l izman 5 3590 )3 S8 (505 slo a5
oo 5y b8 ol )l inn 36 pie i Slasios Sy blie  3iyn (NASEEM, SHAMIM, & KHAN, 2016
(Aalami-Harandi, Karamali, & Asemi, 2015; van Doorn et al., 2006) sl ol ol 3g,e 8 ol5ks
Lk (o0 € opoling (0L yolie o> a5 ol B gedd (s slo a3 dgute e 4255 0)50 (LS Sl JoSa 103 (S e
@ Sl g s (5T csls Dd T (1YA) )505) 398 oo g5 JgadS S8 cnge € (maling 20 oo i o
)l g ol galis 51 59, 08lg 5l 5o 5l s S sle § loawdly slad (ialS oSl AB)S )15 )y 3)90 G iged Cangy uillsl
05 (c9odd O &iligy yid Juo O 3l ookl L LDL yguslacaST a8 siols L (Voo A) ) e g plico ais o (WAL, sles 5)YA0
(Boshtam, Moshtaghian, Naderi, Asgary, & Navyeri, 2011)us’ o i

U pogad ;3 B Oladod d92g pas gyl la Jlo ) (Sgpe — b (it Jelge i) )3 0ad plonl sla Ghagh 2929 b 1Y
S 32 )88 580 Jelge ogad 53 (Sliiod join &S duw) (o jlai 4 ALl 4 a9 b g (Bgpe (B 2llad Jelos o b JoSo I ooli
@ g b oamed g bl o (Al (ogas cpl 3 oad ploxl Clidod Sy ls o | casl jl )90 Sl Jue plopd 9 5> 22
Foy p ) odd (e (ggedd —pa (23 oS olpon 4 (ilon (ppe U gy @ o S ¢ Jhagh nl el olej U SL]
At Jelgs 5l (B 59y 2 ) Silgn (5 9 gedd e (23 JoSa JI T AS (pl p (Bime I s 8L (9 LT (gLl (ye (s
223 318 gy 3590 (g WLl ghls (e (Bgye (8 2l

S5 ()
anoly A |a ) o8 o8y Sludl pole g cludl 5aSiiily 3ME) ¢ Limgh dieS 10 Aol 5l s &S by o pPdes i Syl B
Sigd 0 S b ca |y 363 (Solel o pMel oz 3 b aS 3g o8 oKl Jlb pue 59 8L cyls 300 AY ol img oyl o)l
Y IEYERIAN 0 0355 (el o Jlo YV/OEO/Y cww pnSbo b Jd e 5l 250 YY laws oldbgly cpl oyl 51 a8 ¢ 0345 03,8 pMel
03,55 8l (JoSo 455 e 4B olo (i )3 0355 () Kpw LSl (Bgpe = (gilan il 455 gr & o @y sie 2 oSS
Iy 263 Culidy ¢ pased dobculs) pyd oSS Ly g Sl Gloesl aiod dged lgie 4 ddgy 48,55 )18 s Joe cod by U gaing

A



R8O ey (Ojs W5 ey db (S3geil (Gile (Kan jolate 4 e 3,8 pMel GaSe Sy g5k ol 3 €855 ol
05,5 o > ool okl &ygemy GBS €55 b Ladls ol 53,5 Sl o b g ab (6,5 ol b gesl ded gd o Lasle
ool 005 @)Y Jgdo 55 bidgesl (sogos Slastive 5 mundds (35 V) S8 g (385 V) JoSo +p o3 o585 A) JoSo o385 A) (2 po5

(lre Bl you! £ uKilio) B  F3903] cogas Clasuin 1Y Jgua

F JoSe 5 005 oS oS Js 09,5
P N=v N=A N=A N=3. i
Yiva o em YYEv/o¥ YoTA/AY ARE 7V YYEV/Y (Jbo) oymo
A ¥ AD/VEE[FA A [FEVNA \ev/atA/aY AVIVES YD k)oss
4 vy WATAEATAR NATAEATARS V¥ oty/vy AATAEZTANG (cmjas
\TAY< AN YANVALY/As Yo INYEY/OA YYNVARY/AY YA/AFEY/ A BMI
ATAR) [+A YYNAXONY YA/YYEY[55 ANVYRD/VY YE[SEY[AY O ety
S5elen 8 sl i

5L BOUY COMPOSILION WS b 3 35 41a 5ty 5 b 0 2595 s S o gy Sl it clesl 3 1 5
Candg 30 (o (Bl V Coumwlus L) SECA 8 b ol YA (g)lard griaw 38 1 oolaiw] b b diges 08 pisred g (505 ojl0il 0,8 jauiS
Cpxed b (655 030l oglS Jbumes (go5l bl ] 59 g cusly )8 (oole Lal b > S 4 Il > 38 e g e HUS 50 edliw]

3,5 byl 138 el Y seloly doluciw p 51 oslitnl b sl ol3e w5y JpsS cas b Sogejl (8,0 (6 JIS oo

(i o3 dolipy

dle 38 o sl (VW = o) Jgoyd jlosliial bl plps pSlas (e lul JoSto +enyed 5 (p05 09,5 sl (939051 5
duds o 5 3] duls 4w wdn yb g s SOt 4 b 5Dl pped JSSgp e -(T@NAKa, Monahan, & Seals, 2001).s

Aad b gy (30,50 pw ABBd Vo g (g0 4BBD VO 4 (48, ol waa)wwghol doliyy 4aBd Ve 0,8 p,5 addd Vo Jolis o yed
Oloj cian & 5l L cplplo (sd Cde 4y 4dibBd 90 ¢ (48 oly e 4 ddBY ) Wb oo 03938 Lol 1y ped doly e & 4dE> A
i ) g b 8Ll ol lo D Y dtin g £ 358 pa A ClB b o yd Fe I el Aol S ey 4iBd FO 4 (o yed S

(VA8 L Ll J5S )M o byt g &5 o) didir B (L5 20 )3 VD 4 i

O B a0 (5 b9 9 JoSo (5 Ak N9

ol &) lgiome ded i Ay ) yuSus jd ((Jgexe o Fgedd dae VY 10 L;)o_») Sl (504 232 5 ol pod 005 00 Cungy yuaw 4> Ve
(Aliasgharpour, s eslizl g bl ¢ ysgn sl 5l an g 48,5 1,3 Glsl co) 0ad ans bglse i adlal o & Ol 2l Vi
2014)

op &S 39w o Vo e 4 Sl Chuad ailjy, wian 5 oSl + 0y yed g JoSe 09,5 (sl (5dge5] bawg JeSe Cpuan e g ylo;
3,5 515 oolisl 3y90 b S3g0l Lawgs (o yed I b cclw ¥ JBlus g s Lol slalic jlan Sudys



S S diged (5 AR (g,
edgldls e )3.08,5 g0 i diln g (jao dtin) Sl yed £9pd 5| IS al> 1o 93 )3 (615 (15 (plerdon S ke ()2 Sl
Vo g S Lais 1) 355 Jsane (2l38 013y 9 A plosl (15555 Clled g (ygail 3 LS 5y 95 b A diwlgd 09,5 ja sl S350l
oBiulojl )3 I Sgejl 5l colypinl clls 13 g dunds Cumdy o Cawd JhngS (1 Syl jl oLl celo VWYl ae i) e

Ai)S 108 ) JeoSe g i ped dsliy 5l cov atin £ e a4 oy50 b 09,5 sla Sageil s e ol e D 48)S (B ey

2 onign (S (ploxin

Comlus 43,3 b Wikl Biosystem s .5 CHOLESTEROL cus jl oslatwl b g (gyzopiy i/ (9, b JgyindS (6565 o510
CHOLESTEROL HDL ¢S jl oslital b 5 (¢ yiogidg yiSusl o, oyb j| HDL Joyiuds (6,65 o5l 5 /- -A mmol/dL
28,5 sbl /-y MMOI/AL cuwlis 45,5 L Wikl BioSystem e,

Sobol s s,

togesl 5 odly g Ko L3l 5l L g b odlitnl g yuanl 39,5 50055 905l 5l b odls 390 anb g Sluwed I el (glp
Slilos 05 0dlitl (29,5 e slb Sglis gy sl 48)aSy uiloly s 903l Sl 5 (29)5 01903 Sl gl g2 Ty Aty
s ab S s s (00 <O/05) Lo yg0jl (gyboline pdaw g plovl VFaseus SPSS 13l o5 by jimgh (ool

b 4l

0395 sl o (P =/VF) % (opopd (P =/¥Y ) (39 polie )0 oy yed 09,5 13 aS ol L b o3l Julow g 4o jl ol ol
(P = AA) o 0357 oSl 5 (B =I5Y) s s 5 P = AY) (i i 3 Joa 09 9 0 sl s foas s (P = 0F ) 3
2 P =DAP =N P =Y s ] b o35 (o iy Ol 1 mb JoSa +imyes 098 32 g1 My (5 loline yuis

D J52) 5,5 ool 5ot

» HDL} w5 oanlie JoSomcppo5 5 JoSa 09,5 13 HDL aw )3 ()l (gine ogli5 cyye5 g JoSo bpuan dtimn & ) g (rizon
) 6ol e e SS9 oy 09,5 55 HDL pslie o8 592 Jlo )3 cpl g 4 (P = 1+Y8 ) JoSa (P = /2¥Y ) JaSam (505 095
390 by cpl g (P >e/+0 ) cublss (g)lneyuis de ol 5l o 55 LDL 5 o6 JgyindS” oy zglaws ylsme (D >0/+0 Dol LS
Ol 8L il 203 A JF JoSo + (0305 09)5 )3 9 AT Jlade &y JoSo 09,5 13 o 5P/F e &y (o 09)5 53 U JoyualS (50 &S
Ol (BBl 303 P17 JoSa 5 o3 09)5 )3 9 FIF Jlade &) JoSe 09,5 )3 oy 3¥IF e 4y (e 095 13 S 05 (459 pged

(P >+1+0 )ais oanliio b 09,5 (e (9051 g A yo )3 Lawdly o (30 53 (295 o gl



(lame Bl g (uSilo) 9031 ol 40 (B4 Blitieo (g 09,5 (s S 5 Sy 1 ¥ g

093 o 09 o W 09,5 o

£ /-YEAY VA 5 IVOEAY Y Jys

4 /FYEAR /0 Y AR /¥ e 559
YISVENN N AlovEN.Y /o JoSo (kg)

Y /VYEA¥ [5A 5 [¥AXRD IV oo+ yoi

£ /-YEVA /Y £ /-ALYA /2% Jys

¥ /YSEYR AT ¥ DALY /Y Oy o 035 yasls
A IAEYY /Y0 Y AYEYY /Y JoSeo (kg /m?)
¥ /DY /¥0 ¥ /ASEYY /YA oS + 03

¥ /.55 £ /VYLYS [5Y Jyss

£ IVYEYA NV £ IS5EVA YV e

5 I0E YV b VYA V¥ JoSo ot e 202
YIYEE Y /Y B A\YEYY /IA oS + 03

(p <0/05) JsS 09,5 b s Lino coglis s

(p <0/05) (9051 Lyt (s Al yo b yls (ime coglis +

(slare S1y23l 5 (nlo) yg0 31 10 45 B ilisea (5l 09,5 (0 pw HDL 9 LDL (ol Jg piandS’ s 1 ¥Jgix

o9l o 0903l L b 09,5 e
Yy [+ AEVY- ¥ NOEVAD /5y
VA VAEASY Y /AYEVWY /YA J .
s Lobons (M o
Y5 VFEVSR [5Y ¥\ /aVEVAY VD o JJ):;S v (Me/dL) b Js,
Y5 AE\AS 5 VE/FOEIRN
Yo IYAER /AY YY /avE) .y
JeSio
VF /FERA JAD VF [0VEY -0 JAD LDL
s Lt s
YV /AFEY Y Yo AAEY -5 AV o s o (mg/dL)
YO [-AENVY /§ YA FVEY.Q ¥
b /-VEYR fo% ¥ 5EY0 Y
, Joso
5 IDVEYA [AD# ¥ IAEYE V) HDL
s Lt s
¥ /SOLYE [5Y ¥ /¥YEYS VO o s G (mg/dL)

\Naeard

AANEATAN

(p <0/05) S 09,5 b yls imo cogliss + (p <0/05) 9051 Lyt s Al b yls me coglis s

S5 doui g S

23l 53 (61> (e yuS &y ke (39 ABLAL (SIS (1510 53 gedd =y (25 JoSo g (Silgn (3 pe8 Atin £ &S 0 (U 3l gl gl
S (e Gl JoSo 09,5 5 JoSo = yed 09)5 )3 HDL ()b 5l i ingy sl 09,5 13 (v (o 403 5 o 0355 a3 4
ol 23 38 oL 1y 55 e 9li5 (LDL 5 Jpyls) (s slo sl o &8 Jlo j3 s Lt ppgosl g dloyo &y S |,
pis as U9 L)"‘ )l Juol> (":JLJ FURHENIN )‘).9 u.:l;))lb)ya 1) dw Lng ua>l~u 9 O puS)J)J |) Ry ).ul; «Wlabss L_s‘>)) uo9aa>



) oan 5 bl Jo plgis 4 bl o guuad Sligios | (S @l b 3 oLt p03 09,5 33 1) s sl paSLE S (tae s
5"l (Arsenault et al., 2009) 5,15 la 5dgejl g pan) sloySylo aw p (6356 (5ilon (pyed olo & aidly Lis (V-4
295 39 ol (03 32y (S S8 lowdy sl b )Sle 688 Sl (peT e VO &S 53l (LS (V240 ) e
SO VO S b (s5lgn o yed athn cudin Jl s (VWR4) oSen g S35 (Fairey et al., 2005)us 34, — ol8 SwdS sla

oo 5 ye wg . (WA ,SEE) 165,55 ssalie Gl o3 olewdl CRP 5 e Fyes g (o)blixe )»L B by do

53905] HDL golow p3 (6yloline yuus 35 guds dinin B Ly o3 Ae B 5+ s b (g5lon oy o5 asin cutin aidly Lis (VYY)
ol b Yl as(Arsenault et al., 2009) wisl oy pe5 0595 Joboys olds Jus 40 Llg5 oo (2815 ol aS(VWAY, bwgs) cuslss b

)..\JLJ cod 1y (505) 6,8 (s F iy sl o ped Ml 02> L lddod piored Wl Cund (60 gl A la cpged o) e
(V¥R Sl loyed 65 b HDL L YL LDL L TG al plaws jl a8 a2y (0 )18

53559 s 09,5 3 (slom sl Syl (g 3 (V) TSSL g (32 bl (oo grads Sl (S @l b gy (nl S (B)b

s ]l Cowd b 539051 s Eron S5y 2 obline 3B & iadlis ()65 () Silgn (i pe8 aiin A Sl e (WYY )0 5 LS s
1, HDL jlsbixe isl3l o LDL Jloline (yzalS Gls 5 siallis o5 g9y olop sy5 codlud asim A b (WAY) o San g o3lj gjlos .(1FAY

crj9 @Lal hyls )30 sadd Faew p Sl @l o dian A )»L oy b iz ) (VWAY) alp las yo (VWAY Lealj)aialy j5)l58
23 Ylatol ol 09Me 3905 0,5 JIS2 53 4 S o5 (sl (g s o 5 o B sed 5 008 5 (slo 3l il 4
(W Ll )osd o 0 o (2 Jods cage 05 cdlad 536 L )9

Oligdiss Sy sl 4l a8 sl L JoSo 09,5 g JoSo— s ye 09)5 10 HDL 500 o 1) ()5 (dime (iol58l imgly cpl 5l Jeols ol
i ol 4 g B15 J18 gy 3590 1) (g0dd e Jold ) (2LS (ygomme ST (V2VF) (LlSed g pand (0l (o gunon gl cpl ol L
otyes yib ol aadllan 13 (V+10) oo o ¥ s pmais (NASEEM et al., 2016)aisb o o057 1 g (ol adloe il 31 gyl Gms)
sob 4 HDL-C prdaws 55,8 oanbiio b () 53,8 0b3)) Jb e 031 53 (8 jLid 5 o bl 59y 30 1)y JoSo 5 plate (sjlgn
9 &lea 503 (Eo5 50 o( WA, LS g)aials Lt 1) b el (65 9 gy o y2alS g HDL (o pu zglans il 31 5 Sgedd — yuas
clo 59,5 ;5 HDL lslins yialidl 1 Sl gl &S 3 )8 oyt 3990 |y oo Copuas 5 oS 55 c6lb iy 53l (VY45) o)y St
iz 53 (VoOF) Vygupmol o g (Vo) o) ALl (VoY) 'SSlg Y2 V) 7 6y92 68 (V0 +F) S g coiomod(V YA L ailen)ogy JoSo g (32 po3

L Arsenault

2 Fairey

3- chen & yangh
4,Bashiri

> Yoon

6 Kojuri

" Wang

8 Khan

® Aliasgharpour



Aliasgharpour, 2014; Khan, Khan, Afroz, & ) sl cus aolie s 4 cdud bBay p JoSo + 0003 g o ped b
.Siddiqg, 2010; Kojuri, Vosoughi, & Akrami, 2007; Wang, Mimura, & Fujimoto, 2012; Yoon, 2006
S 5 JScaitun > 535l 9 48 588 slo 5T 0058 oo do 8 a5 ST STy 02,8 e e Yois) e JoSo
Y g 3l 039) @8> Sl Uiteud ety 5o )3 5550 (535 sl 5 5 laid ( Jg dS s )3 oo o 51) 559, HMG-CoA
o393 ASsly 5T Il g Jg s talS el g 2l 3 sl b (I3l dd e )3 SIS (285 (28 g e (Sdplie
&8> Ol b olS ol 3yl JoylS 5 2 (SaalS Sl euts jobo 4y pp i (o ot Slalllas li(Bordia, 1981) 555
siilen Joytals g b 008 i (slo w3l Colled (fje o imen a2 (o Gl 1y g ytalS 685 cmubo (sl 39 sl 5 s
S350 SBASHMN Ciman (VTR0 , )L55) amd (o tlS |y SUS'93,] 158 Lo)glS” St =V (S g,0m =Y 5 559,000 Cland £ S 4l5
35 o 6pSsl a2l (oo LDL (3305 o] o ] Jos 515 o903 28Ty JUb 05081 b (aonS] (1 Cnols > &0 god gy 53
3,5 o S5l oy b > S s asle Sl g end (5 0 HDL S o0 cage 2li8 w55 ) Laggighs Spas (ricren
(YA, oless)

olle a8l (o paslie (hagh cpl @l b aSn)S (SIS Jla 300 sla padld p JoSe U pae Cldios (B @l oS (o
Aalamiz))lis o5 Sk (b5 Gt (5T byl 5 s Lon 5y 3 g 25 JoSo atin A o LE(Y-10) gy
U JgyiandS s yudS (65 (6 o yusto 5 <S5 g 53 oo iligy (B3 JoSKo b (Vo o8) Yo, Kam 9 59 o9 -(Harandi et al., 2015
ciliste golaw (139380 1 (VWAD) ), San g 03lj (shpe omizmens (Van Doorn et al., 2006)ausls cund (gybolize gl 4 LDL 4

Cilisea (gllos 30 ot pyw st 21 Lt gl & W31 J18 oy 2090 ) (5 sle il seldl Oy s o o)las
TR 6 ,53) bl L5 llla slo asily L pols gmls GBS LYo j 515 Lo b JaSe 2layl)5 £

ENERR

3l o B 51 SIS (alls 5 01335 gl il o olKetils el £, iy (6 5odgn308 5] (i lS gomls sl ol 51yl allie
b e/ ol

sl 468,55 )5 ool U 5 ) et e coloss o g 0391 b olSuiils > 0] i lS glaie sl (b 1 4655 alie oyl

) 2l ey 8 i lio (gl o0lel 3 Sty pla

&8Uo 2l

W)l Alde Lol blie x5 oS g B e

g 5t JlaS sy (6)b (345 (oolidylS 4el (bl adllae cl wld 3 1y Lo &S SS9 gl )3 oMy (sl Sdge5l plos ]

Y M P RPRT

L Aalami-Harandi
2van Doorn



References

1.

10.

11.

12.

13.

Bolboli, Lotfa Ali; Jalali, Javad; Siahkouhian, Marefat (2016). The effect of long-term
supplementation of L-carnitine with endurance training on blood lipid indices and plasma
lipoprotein lipase levels. Journal of Exercise Physiology, No. 29, pp. 154-145.

Jahantigh, Azam; Delavar, Reza; Mogharnasi, Mehdi (2017). The effect of eight weeks of
combined exercise and garlic supplementation on changes in adiponectin and lipid profile in
inactive boys. Armaghan Danesh Scientific Research Journal of Yasuj University of Medical
Sciences, Volume 22, No. 1, pp. 18-31.

Habibnia, Parvaneh (2013). The effect of eight weeks of aerobic training on aerobic fitness, lipid
profile, insulin resistance and estrogen and progesterone hormones in elderly women. Master's
thesis, Ferdowsi University of Mashhad.

Zekari, Rasoul; Jafari, Afshar; Dehghan, Gholamreza (2012). The simultaneous effect of a single
bout of aerobic activity and short-term garlic supplementation on the lipid profile of non-athletic
men. Journal of Shahrekord University of Medical Sciences, Volume 14, Issue 5, Pages 41-34.
Namazizadeh, Mehdi; Fathollahi Shorabeh, Fazlallah; Jalali Dehkordi, Khosro; Sheikh Saraf,
Bahareh (2013). The effect of 8 weeks of aerobic training on the changes in omentin-1, insulin
resistance, CRP and lipid profile in overweight and obese elderly women, Quarterly Journal of
Sports Medicine and Physical Fitness, Islamic Azad University of Isfahan Branch (Khorasgan),
Issue 1, Pages 20-1

Shidfar, Farzad; Keshavarz, Seyed Ali; Jalali, Mahmoud; Miri, Seyed Reza; Eshragian,
Mohammad Reza; Yarahmadi, Shahin; Siasiy, Fereydoun (2002). Comparison of the effects of
omega-3 fatty acids, vitamin C and their co-administration on lipoproteins, apo A-1 and apo B in
hyperlipidemia. Iranian Journal of Endocrinology and Metabolism, Volume 4, Issue 1, Pages 51-
58.

Hosseini Kakhek, Seyed Ali Reza; Amiri Parsa, Taybeh; Azrnivoh, Marzieh El-Sadat; Hamedinia,
Mohammad Reza (2011). The effect of resistance, aerobic and non-exercise training on lipid and
CRP profiles in obese girls. Journal of Sabzevar University of Medical Sciences and Health
Services, Volume 18, Issue 3, Pages 197-188.

Derakhshan Nejad Mehri (2015). The effect of 8 weeks of aerobic training on lipid profiles of
overweight girls aged 10 to 12. Master's thesis, Shahid Chamran University of Ahvaz.
Sahebnazar, Razieh; Rezazadeh, Elham; Sadraei, Homayoun; Mohammadi, Mohammad Taghi
(2016). Investigation of the antidiabetic, antiatherosclerotic and antioxidant effects of combined
lemon and garlic extract in diabetic rats fed with a high-cholesterol diet. Journal of Zanjan
University of Medical Sciences, Volume 24, Issue 105, Pages 53-66.

Vakili, Javad; Dabbagh Nikokhslat, Saeed; Khanvari, Tohid (2016). The effect of eight weeks of
lemon garlic supplementation on body composition and some cardiovascular risk factors in
overweight individuals. Journal of Neyshabur University of Medical Sciences, Volume 4, Issue 3,
Pages 28-37.

Yaghmayi, Parichehr; Parivar, Kazem; Haft Savar, Mino; Zarbebinan, Farokh; Shahsavari, Sirous
(2009). Studying the effect of lemon peel essential oil on blood lipid levels and differential blood
leukocyte count in adult male Wistar rats, Scientific Journal of Kurdistan University of Medical
Sciences, Volume 14, pages 55-64.

Yousefipour, Peyman; Tadibi, VVahid; Behpour, Naser; Parno, Abdolhossein; Delbari, Mohammad
Ehsan; Rashidi, Sayyad (2014). Aerobic exercise on blood sugar control and cardiovascular risk
factors in people with type 2 diabetes. Journal of the Faculty of Medicine, Mashhad University of
Medical Sciences, Year 2014, Issue 9, pages 984-976.

Aalami-Harandi, Rezvan, Karamali, Maryam, & Asemi, Zatollah. (2015). The favorable effects of



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

garlic intake on metabolic profiles, hs-CRP, biomarkers of oxidative stress and pregnancy
outcomes in pregnant women at risk for pre-eclampsia: randomized, double-blind, placebo-
controlled trial. The Journal of Maternal-Fetal & Neonatal Medicine, 28(17), 2020-2027.
Aliasgharpour, Mehri. (2014). Lowering Effects of Lemon and Fresh Garlic Liquid Mixture on
serum lipids level in Hypercholesterolemic Women. International Journal of Medical Investigation,
3(2), 0-0.

Arsenault, Benoit J, Coté, Mélanie, Cartier, Amélie, Lemieux, Isabelle, Després, Jean-Pierre, Ross,
Robert, . . . Church, Timothy S. (2009). Effect of exercise training on cardiometabolic risk markers
among sedentary, but metabolically healthy overweight or obese post-menopausal women with
elevated blood pressure. Atherosclerosis, 207(2), 530-533.

Bashiri, Jabbar. (2015). The Effect of Regular Aerobic Exercise and Garlic Supplementation on
Lipid Profile and Blood Pressure in Inactive Subjects. Zahedan Journal of Research in Medical
Sciences, 17(4).

Bordia, AMKH. (1981). Effect of garlic on blood lipids in patients with coronary heart disease.
The American journal of clinical nutrition, 34(10), 2100-2103.

Boshtam, Maryam, Moshtaghian, Jamal, Naderi, Gholamali, Asgary, Seddigheh, & Nayeri,
Hashem. (2011). Antioxidant effects of Citrus aurantifolia (Christm) juice and peel extract on LDL
oxidation. Journal of research in medical sciences: the official journal of Isfahan University of
Medical Sciences, 16(7), 951.

Chen, Kung-Tung, & Yang, Rong-Sen. (2004). Effects of exercise on lipid metabolism and
musculoskeletal fitness in female athletes. World journal of gastroenterology, 10(1), 122.

Dridi, Sami, & Taouis, Mohammed. (2009). Adiponectin and energy homeostasis: consensus and
controversy. The Journal of nutritional biochemistry, 20(11), 831-839.

Fairey, Adrian S, Courneya, Kerry S, Field, Catherine J, Bell, Gordon J, Jones, Lee W, Martin,
Blair St, & Mackey, John R. (2005). Effect of exercise training on C-reactive protein in
postmenopausal breast cancer survivors: a randomized controlled trial. Brain, behavior, and
immunity, 19(5), 381-388.

Gensini, GF, Comeglio, M, & Colella, A. (1998). Classical risk factors and emerging elements in
the risk profile for coronary artery disease. European Heart Journal, 19, A53-61.

Khan, Yasmin, Khan, Rafeeq Alam, Afroz, Syeda, & Siddiq, Afshan. (2010). Evaluation of
hypolipidemic effect of Citrus lemon. Journal of Basic & Applied Sciences, 6(1).

Kojuri, Javad, Vosoughi, Amir R, & Akrami, Majid. (2007). Effects of anethum graveolens and
garlic on lipid profile in hyperlipidemic patients. Lipids in Health and Disease, 6(1), 5.

NASEEM, E, SHAMIM, M, & KHAN, NI. (2016). CARDIOPROTECTIVE EFFECTS OF
HERBAL MIXTURE (GINGER, GARLIC, LEMON, APPLE CIDER VINEGAR & HONEY) IN
EXPERIMENTAL ANIMAL MODELS OF HYPERLIPIDEMIA. Int. J. Biol. Res, 4(1), 28-33.
Tanaka, Hirofumi, Monahan, Kevin D, & Seals, Douglas R. (2001). Age-predicted maximal heart
rate revisited. Journal of the American College of Cardiology, 37(1), 153-156.

van Doorn, Martijn BA, Santo, Sonia M Espirito, Meijer, Piet, Kamerling, Ingrid M, Schoemaker,
Rik C, Dirsch, Verena, . . . Cohen, Adam F. (2006). Effect of garlic powder on C-reactive protein
and plasma lipids in overweight and smoking subjects. The American journal of clinical nutrition,
84(6), 1324-1329.

Wang, Lixin, Mimura, Kanichi, & Fujimoto, Shigeo. (2012). Effects of black garlic
supplementation on exercise-induced physiological responses. The Journal of Physical Fitness and
Sports Medicine, 1(4), 685-694.

Yoon, Gun. (2006). Effect of garlic supplement and exercise on plasma lipid and antioxidant
enzyme system in rats. Korean Journal of Nutrition, 39(1), 3-10.



