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Abstract

Introduction: Significant increase in metabolic syndrome over the world and the risk of its complications,
explains the necessity to find new ways to control it. This study was conducted to evaluate the effect of L-
Arginine supplementation on anthropometric parameters in patients with metabolic syndrome

Methods: In this double-blind randomized clinical trial, 60 patients with metabolic syndrome were divided
randomly into L - Arginine groups (AG) and placebo group (PG). Patients in the AG received daily 5 gr of
L-Arginine supplementation. Weight, body mass index (BMI), waist circumference (WC), waist to hip
ratio, fat mass (FM) and fat free mass (FFM) were measured at the baseline and after 3 months of
intervention.

Results: At the end of the intervention the variables related to body composition did not show any
significant difference between AG and Pg (P>0.05). At the end of the intervention compared to baseline was
observed a significant decrease in the mean percentage of FM (37.80+£9.12 to 37.26+8.74: P =0.01) and a
significant increase in FFM (27.76+ 4.47 to 28.35+4.92: P =0.01) in the AG but then calculate the mean
changes in variables related to anthropometric parameters compared to baseline and compared between the
two groups showed that there was no significant difference in the variables in the AG and Pg (P>0.05).
Conclusion: Our study shows that 5 gr/d L-Arginine supplementation for 12 weeks had no significant effect
on weight, BMI, body composition in patients with the metabolic syndrome patients.

Keywords: L-Arginine, Metabolic Syndrome, Anthropometric Indices, Body Composition.
Conflict of interest: The authors declared that there is no Conflict interest

Indices and Body... Davood Bahrami, HassanMozaffariKhosravi, Hossein Falahzadeh,

® This Paper Should be Cited as: Effects of L-Arginine supplementation on Anthropometric
Masoud Rahmanian. Tolooebehdasht Journal.2018; 17(2) :10-23 .[Persian]




i} "—!_!_“

Ql)@}dlﬁ:)l;

PN 49 Wino 1 D1 Oy ™ 5 9 (P oy BB Sl g cpi§HT- 1 oo 1 owy g
oad J 8 S dly o lo3T 5 e TS gubin

" OWlos 5 Sgmn 0315 My (59 yu (S yikite (g ¢! (o0l @ 39131 i 95

dgd Gloys (mildg Ol 5 (S oo ol (otligy 0aSKails ¢ i s milg pale Lil elid)lST (g il
Olplesn p Fode

i3y Bako dgd Slys millp Slats 5 (S ke o880 (bl 0180w da 03 8 skl 1 s sy 5Y
Email: mozaffari.kh@gmail.com LSNATN ) ARV I s ]

g Sl 5 (S e oSils (il oSty Sk (sl (Solenr (5 Skl 5 5Ky Sl S e sl Y
Olples ey Sade dgd Sl

Ol 332 6351 (Bako dgh Gloys (2oldgr Sledst 5 (S p sle oSy o Sy 0aSiils 34 05,8 skl ¥
aam g e OT Soylse s 5 sl 55 S pbe ok 4 Oble LT Kk ) J40uke
5Tl JoSKa il (1 shite 4 pblo adlllan . el o e 5 OT J Sl (sl ol (3
125 5 plowl &S i pyokin 4 Ve 3131 53 i 5 sl a5t

salslie oy 8as 4 Balaty b 4 S ple ol sley #0 2L GL3THE (alhs fgwy @ 99
B RN PR TN SIGE FPPR JY E KW r;a PP K RV N AT -
ol ¥ OLL 5o 51l 53 O o D035 5 (o 035 (Omb & 0 )93 Cad aS )32 D o3y
L3 8 bl ksl

Sdbs 058 o 53 1y o3 gme Dl O S 5 4 b e (sla e Al OLL st By 4Bl
SialS andllas (il 4 G aAlstlke UL 53 (P> /0 0) sl Ol Lol 5 5, T-dI JaSa oS
03,15 gae ilpl g (P=o/0 VD YV/YFEANY 4 YV/AEANY)OL o > Lo yd u:il:.e D38l e
Lol s odalive 5 5,T-dI JoSo 05,5 53 P=0/0 12 YAFOEAY & YWVFEE/FY) O o Ok 05
dglie 5 05,5 55 o 53 alllan (Sl 4 o La ite O i sline Ol il 5 0 S0be dlons 51y
—dl JoSe oS 5L 53 05,8 55 55 uite Sli Ol 53 (6l me sl &S 5l OLES s O
(P> /0 0) ol 4315 3 5 5 L g0 5 )|

FHIBTIRE ¢;a Olgen a0 5507 =l JaSo 5 jume azin VY 457 das oo Ol Lo anllant(§ o domaid
LI S plie ks Olles Ok oS 5 5 ¢S 03 5 et li < 0 55 (51 e

Ol S5 i Sl el (S e i 055, T-J1 H ST S 0519

Wil 055 (Fabe dgd Slays (Sl Slads 5 (S psle oty eaned ab 0L 1 a8 8 i !

WAV 5 5ol Fepss g,u“..am Ju 35 Chldg C_,Uo s oo dslale s



[

e 1S b i a4 Ve 13 O S 5 5 i 5 Sl el 85T oS T

1 ¥s IDF e  Gb 5 (CIZ80=7YY-/YY)
2 g sbee ol Gb s s IS (CT/R0=TYY-/F)

AO) sl Ols 50 5 i 0L
4 OVLE 5 5> 4l (55,0 e 4T ol & 35,7
Db o g o9 0 Solew 5 Ls g Ol 3 ek
STl @M sl Sl (F 0wl el (6l s
o sl ojlas b i S C e wls ol jhe ¢ algs
AV e 52 O Slie bl 035 YU g 0555 s 3l i
O Sl 53 el Al lE)ASL (o oy Oy
i b el (b e ¢ ST ols) Caene 51 ST
Ly 0505 5 OF I ¢ gl 3 51 gl Open
sl Jobw iS5 Jla Sldllas iy (V-9)5,0s SIls
0503 Gy b eMe oS tde ol Sl 5 Sle
R 38 es 3 gt Juld 55557 s
GRS O g 05k 035 Ll Bl B Sl s
o2l el 4 Sl 1580 s 0553 g (0 LS
BN ) das e 0lai 1y 55 Sl 5T a5 sl ds
SO (o WLST S Sl &S5 50T osdle
S 55 Ol ply 5 (Fae oS W5 5 gulS S e
Ut ¢ o il 23 S 5 e 5 e sk o e o5 5
Olallas (VDL (o sol @R Sl 5 b8 a5 5
Hﬁmﬁwammm@wl&ﬁs.umow
oS L glees ae S sl 53 uS SIS
S O3S lpme s SWS S T Cdl
o ool a8 Wl onls Olad 56 2db Sllas(1Y)s 5

35 A sl 4 Conles 5 Wl 5 Shas 3 ke S

'Yy s be‘ (}J a)u‘rﬁ.&h Ju

YPRY-N
St ol e s false 1 (g 4 sazme oS e oyt
A3l o Vb 0 5 5 ol pla ¢ o ol ¢ oS
Solom o 5 pese sla (len Sy il el o
I e Sl 05 5 Y g by (Ba e b sla
S o OV G L e s S e b Jlasd
A0 LY gy Sbs 5yp et S ok 4 (V)28 o
35l o plp 95 15 (Bop (B sl olew S5 k=
Gb S sl s SIpke podie S g3date sl
& &SI pla oy (ATP TIDOYLE 5 Sleys oy a0
(FF 035,85 o b 5 Jolge 51zt LY Jolus il
Sl M5 OLBT 5 e SV oY 5l i WS 553 ol
20 A 100 S Ly oy ol (55 s s il s e
50l 53 i (ows p o Ska Fr 5l a8 HDL (2 o
R P Ui W D (X S
2 ek Vo Sl R O A 5 ese ek WA S
Jo 55 05y @l 5 Gl gk oS sl ) s
4 3L el 151 S plie ok gt Sl 131
lejﬂﬁjéb.‘it}:&d|}:éc(ﬁ)&wd\d{ﬁ )stﬁ;.l;
S5 gl Salis (M)l o 1S Sglie 55 0868
Bl 018 B (Kb S o (e 05
ol faed Ol aed OBham mhaw 5 ubs (Salgls
2 Ol ol 53 S plin pokin e Aeoh e gyl
53 1OF BN 5 0ls e 53/F¥ G /A SIATP I jlae bl
ook ) § e Oljen 57 (50Tl (o (F)cul o 5lize 0L

/VVATP IIIJ\:&A&J&J}.}O)‘)J‘} ijﬁ})‘}n O‘ﬁ\)) |)

)ﬁ&‘%t}b&h}k&@hb)}



W “_-!_-.JI

Ql)lg».h)dnlﬁ:)l:

TAYLY }AC}SL;LE})((X:M'(D)'/.D&C}S&AQ:BJ?
4 (Yalie Slles wlel 5 L s (B =+/Yc power =

s Ol Bslal O s
b adlas pa,8 3 Lalh dly Obley ¢ oadlae b
55T =) JoSe oS L5 05 8 55 4 skl D) 4w
s ¥ ke 4 5 Lkd ol (1= ¥) Laisls 05 8 5 (M= ¥)
5 eslizal b osl 3l by bl § 55 adllhs o
e i bl (al>_=$\ F3ealS L ol slou | B5las sluel
Sy by Juy S sl Lyl 5 o5, -dI
SOkl 6l G lpl 5528 L8 oS ,a sl
wdn pli S 5 b iy e DL g 4 S5l sS
Db ad b g, li8us plowil (atioen 2 @ o> 5 saT
pﬂbﬁu—{i}? Sl s aal st Olay 51285 odge
S5 2 a5 Ak ok s ok 51 s g2
Lpd o 03ls 6T 4 s bou g T 1 2 4 LSS
K Gl ol Ll JoSe O e Iule) S (gl
3Tl JoSa Copme 5 35 15 opllai 5 5m ain 3 b
oS e YO sl sae g3 s,y Al o5 F 4l
e YO wsle sde 53 55 Ligyls 0 S w s ow,T - U
wpld kg sdey 5l A g5 35 OS5 s o 8
wils doyn Ve 5l i oS Shhlew 5 A esls oL ¥ O
ST adllas Gl sl 03,50 5 eme oo ¥ b 3y as gla
anliins oSS s 4 3131 Sle Cdl s s waldE
35 ol addlls slgsl Il s wels YF S1dE T s
Coslas odd 5,51 polie  me ol @) Bl ol

me Q)J}T g;.wu\a L;‘j’ @;J‘} U:'M)J" }‘)}A ‘5{;5

\yay ):5 E) J|3)>'4 ﬁj': o)ugvkm Ju

Mash o ¥ g Sabs Oblen 5o 5 Wl 130 o
2ol mdl S S godaze Sldlas 0 sSHOVF
Ll 038 (oop 0N S s e F sl el
Ok S 5 gl pae o owiT —dI Se SL(V0-19)
Ljl aias oplys s (6,8 am Ol e Sl dblize
Wil o slime (b L i b b olLSTLE el
o ol =dl sy 5o rjfa,us,, ol it andllas cplyo.
G oS 533 OL 005 el Ojs p wie VY S
Ol ON (o Oski 035 5 (a7 035 (ol & oS 550
-ﬁw)xiiajﬁtﬂp-’w

IR 93

93 s 5 sla b Sl oK sl addles
i)l BAYAY e b s 5 Ol 53 a8 Conl 5 S g
By 1 Jols adllae 4 3555 slajbas . 35 plnil 1FA0
035 s ¢ Jl Yo -00 s o5 gudoms ¢ anlllas j5 &S5 (6l
o~ sl ol 5 o ATP D la jlas 51 2 L ¥
03 ,b 5 oL ¢ IS o g (Dbt Jleszal el
3 ediS (69,0 ¢S5 AT L 5405 o jeme 40 ool a5yl
b S ire eS¢ Gyten op 5T ablu lyls (Pl M s
L 6sdS oo sla (olew 4 S Gl sl (b s S
oo & (b 53 a5 5 ese ) sl ol ¢ S
dor 5l g JoSe 65 p 0 OEWST G pme 5
.uaﬁ,&;ﬁwwt,ﬁjtyaurdu)g&gj,T_dt
by oy Ah Cabs S e e ekiS anl e Obley Ol S
B P S B Ll S SR TSTRIL VR

A2 s Gl el Dlllas 4 sa g ge b b

:};_Q,&l.&«tﬁbﬂjkw&uub 93



[

e 1S b i a4 Ve 13 O S 5 5 i 5 Sl el 85T oS T

om 308 A e dlj i ble esls Kok anlis
s independent t-test 5 paired t-test o s3T5l Leas
Mann-Whitney U- s Jb ;3 1 w55 b sla o2ls sl
S 058 baw gl s 8 eslizel Wilcoxon 5 test
Gl Ad oslizal ANCOVA s Kigdsee sls ke
Nple s 5l gl daTal Cole YF @ by o gla 31> )
T R Nutritionist IV
w8 b s ls gas P<e/00 5 s F SILT SPSSY- 53
A

IS Slos 5 @11 51 ey andllaa 51T 55 1 351 ollaSa
candllan (Sl 1l Sy colal 35mps alidy oS
S dd esls Olabl Ol 4 s d S el culs,
Bl S Olej a5 addllas Cb;js\ﬂwum); oS s
23 O lle w@aS s sbiT L8 sl Lol
old 4 5y Caldg Sl iagh
<55 )15 4o 3550 IR.SSU.SPH.REC.53/1394 ;4
G35 Slades Siglee LTS Cd Caleys ool
olad 4 Ol Koy Bl Olys Sdlig Ol

e 3 IRCT2015120425245N2

B 4l

(D7) Caad Cons ) dstlie 0,8 53 jlen ¥ andlas b o
IS 058 5l oln ¥ momen (05)) andllas 4ol pde 3
adllas 51 CM=Y) a8 SN 5 (15) Crrd Cons )
YA 5 alsle o5 8 55 5les YA) Hley 05 ool o L 1
ST 305 5 L35 JoSS 1) aallas (U8 65 8 55 Slay

RETR v

'Yy s be‘ (}J a)u‘rﬁ.&h Ju

SIS I Lol opl 51 a3l gdie slge
A eslial Jlul gllde odi ~Sol Nutritionist TV
Shealital U 5o andllas s oS &S5 5131 (S Sl
International Physical ) g cJlee Ml asliion
3130 5o g 4 o g a-lasl (Activity Questionnary
b p VY aan 0Ll 5 6 8 s

alan Dy po 4 SIS s DMl 4 by e sl
3 8 oSS o 55 oS S5 301 Lo g 4 0 e
Ears 52 S Sl 5 ole ) (o gl el
oL 4dS .5 T 5wy 3y ge Alslke amin VY 5 andllas
ST Sl g 5 4 di i8S by i 5 sl 6, S
o.\{oj,.afrwwmﬂmmw,w,; oy
235 S Ol pFAS N i oS oS
Wi Sleslamal b Wsy sddg 1) WU Plus S J
&S o3Il (Lpl5 558" <) Omron BF 511 aseis
= O)) V":“j; L s BMD g e35 jesle i
o op 3 8 s e L gl p B SLS
o3litul b oS 593 (5,5 oIl axan VY OLL 5 andllas luf s
Oy 4 )Lid 65 8 Jrasd Oy il BB 8 (5ol e
B TS T 5 0is o o an b 5 $SOL 3
Sl 53 35 &S ws 6,8 Sl e s g 6wl (K
ol 533 68 oI Hglate & il axbls 15 b p33l
%rfuémﬂj‘:-\iéfwbdwﬂw@jw,{
(Y35 atntin ol oS 553 S 593

b osls b w35 ol il 5 yleT Julos 5 4 25 g

Sl 38 s gl 338 alST 050 5T 5l o3lizal |

)ﬁ&‘%t}b&h}k&@hb)}



o

L)

Ql)lg».h)dnlﬂ{:)l:

4 Mol e (S gmld (S g O 5L S 53
odaline gyl gae D e_g_}f 93 Gmyd Cabs
(Y Jsdor Dol @l3s, glde ol 0T alul s S
o S S g adlee dstlle OLL 53 5 g8 5o
05,5 35 A 53 Ohlen ghe iy DS S5 (Bl 65

(P> /0 0) 0l sualin

Jader 53 40Dt &) goo 0 JISGUS” 5 K31 5 g5 Sladniin
5058 e ol Ol 5 5Kk LSl o 031> OLES )
O /e VEOYY i 4 addllas 9,0 55 S eng jestla
53 w3 kg/m® WO 4 0 S ASVANGEY A ¢ JL
5 e mhw (ol Condy (Cir (n anllls 65,0

WS Sy 0y el 5 O)s e d:i‘l‘:‘ céﬁs Cled

4l>\.x.4)\uL§wwsjyojfjsm@;jwfsuﬁmwﬁpw&a\ J}u\>

s 09 S dstlde sy & JS sl
P s juaze
(n=YA) (n=YA) (n=0%)
vy ? FA/AYED.OA O /¥YED. Y O/ VDYV (W)
JAY? VV/AN\E 4 A VA/FOEA/FO VA/\OES/ A (kg) 0;
Jev? TAVZE=VAY FATARE=Viuy FAVZEZVAT (cm) w5
/ag? ¥ vy Ve Y4/4VE¥/VY ACES VAT (kg/m2) o35 Lesls Sw
A 49/VOED/A AA/FAED/\ § 49/ VEO/FA (cm) 8 55
i \ZSE=VAL) \iac=aYias \AAE=Yids (year) cubs ol Suke
(N (%)) -r
Jw® ACYA/9) Ve (FO/V) VACEY/Y) s
Yo (VA/F) VAGBF/Y) YAGBV/A) 0
JAU onss
o (N (%))
YOAS/Y) YS(aY/4) BY(AY/Y) ol
\ACRVAD) YY) oA/R) 090 b 3 s
)y WP c’a.u
(N (%))
Jaa? o(\WV/4) FOF/Y) a(1#/Y) Sow o
a(vY/Y) Vo (FOY) 14(¥v/q) &\x.:!
ACYA/#) Ve (FO/Y) YAEY/Y) A.E.wj:.a
#(Y1/F) FOF/F) V- (\VA) A&l
(N (%))
VAP FOF/F) #(Y1/F) 1+ (V/A) Ky
YY(VA/$) Y+ (VV/F) FY(VO) L s
YOVY) Y(V/Y) FV/Y) Ll

“Student’s t-test, °Chi-square test

\yay ):5 E) J\.:)>'4 ﬁj': o)wgvkm Ju

:};_Q,&l.&«&}bﬂjkwl;uub 93



\#

[

e 1S b i a4 Ve 13 O S 5 5 i 5 Sl el 85T oS T

Lol 5 o IN 8l 5 5l des 5 g8 24e S8l 55 (slas 58T Slas 3l il 5 ke Y ol

b

P axdllas sl andllas (glu! o5 5 e 3L s

t/+q VY \VEY F/AF VAAY/YFYENOF/F dstlde sy &

AN VASY/VOEN Y/ A VATV/VOLYFV/FS Ligyls oy ,S (keal/d) 3
e v P*

nE YOV/YYEYY/OF Y& NYED/\ W dstlde sy 5

Y YEV/YSEYE/VE YOF/\YEYY/AY Lisyls o5, (gr/d) e
«/OF /Y p?

/Y #1/FA5/FA ATARE=2141 e sy 5

+/+4 04/ +£F/AA SY/OYEA/QF Ligyls oy S (gr/d) o~
AY V/F p*

AE FNVAE O/ VY/VOEN/AY e sy 5

YaYs 57+ 0FO/NVY £4/14£1 V4 Ligyls oy S (gr/d) ;55
N Yals p*

Yirg \F/YFEY/N Y WYY dstlde sy &

V/F4 W/YEY/ 4 \F/VAEY Ligyls oy S (gr/d) ,
XY VO p?

“/+q \F/PAEYIOF VA/YYEF/YA dstlde sy &

oA V&N OEY/ VY \WV/VEY/$) Ligyls oy S (g/d) SFAs
C/FY ¥iai p?

Y AR EarAR! YO/AYEY/VF dsle g 8

¥4 YY/Q4EY/YY YY/9YES/F4 lgols o5 8 (g/d) PUFAs
YAls Y p?

Viie VE/YAEY/ \A/FAED/+ & dstlde o3 &

Y 10/ FEY/04 \§/VAEF/ A igyls ey ,S (g/d) MUFAs
iy Y p*

“IAY VAV/YAESY/\O Y1 /A0H4F/ dstlde sy 5

' /994 Y0/ OV S YAY/FYEAF/Y Ligyls oy S (mg/d) J s
+ /04 Vias p*

% Student t-test, "Paire t-test

'Yy s be‘ (}J a)u‘rﬁ.&h Ju

)ﬁ&‘%t}b&h}k&@hb)}



W “_-!_-.JI

Ql)lg».h)dnlﬁ:)l:

L sol3 5 50T I bl 5o S5l day 5 o O S5 (sla it e U3l ol 5 0 S00e ¥ g

P? O ks P aslllas (slgzl andllan (gl o5 8 s
—/FAEN /0 L/FF VA/YAEA/D0 VA/FOEA/E0 NESEVNE <
ia 0Js
SNt . + + . ¢ _
RRE2VS4 /Y0 VV/$AL4/44 VV/4)E4/AY PRI 4 (555
n//\n '/A“ Pa
—No /¥ VALl Ya/ADEY/ VY YA/AVE/V NNV <
</F0 _ OJ3
N NN YO YA/AALY/AY Yo/ rEY VA PRI 4 (ke)
79N /A¥ P?
Y ERWN- /08 AN/ VaEF/ 4 AA/FAED/N S AR °ﬁ)f
/YA BMI
VVEEY PY Y% 44/A4E0/91 44/VOED/A- Liglses S (kg/mz)
/YY AL P?
YRR TR L/FO VAREVAN VAN /Y dstlte oy 8
'/\Y Jof)}b
RN = AR AN VoA /Y Vo AE Lislses S (cm)
/FO Yans p?
— WVEY /¥ A YV/YSEAVE YV/A AN Y dtlda 0y §
A
C YEY/FY A9 YV/ATEA/DY WAENF g e e S e
VY /8% P?
OAENNS YO\ YA/VOEF/AY YV/VSLF/FY dtlda 0y §
ALY O
JYVE /4 YV YA/NOEF/50 YV/AFLF/V PRI 4 (.(y') '
0
AV /M P?

* Student t-test, "Paired t-test

3PS mn 5 e e Y OLY 53 (P> /0)s )

j.sQﬁ):l)éjb@m&jw;).\{gﬁij.bﬁféhmﬂ

b G e UL s (PRl Ol e S

e ey wil.:a 23 Gl g aalS anllas (glal

\yay ):5 E) J|3)>'4 ﬁj': o)ugvkm Ju

230N S 5 e Sl it lae Ol il g L
L;‘..X:b‘ BE) ajjf j)&%&ﬂ Sl ol only OLES W d}.\:—
J.B)'\A;JUMC),L):ng:@;ud»;l.&f:bbl.&i«&]m

S 9 a‘gjf 9w d s 2o CJ‘l‘ Bl r\.«\f &=

:};_Q,&l.&«tﬁbﬂjkw&uub 93



[

e 1S b i a4 Ve 13 O S 5 5 i 5 Sl el 85T oS T

2 dpeme) S S g oer s NO a5 s
Jws cGMP Wy @l L il (LS
b AS s O 5l ST CGMP o M 4. (YP-YA)LS™ s
TS el Slgs Go b 5115 Sl sla Jho 53 T87 fa
FOOLKer 5 (1w (YOUS o &S o S 5 S
Ol O3y Lol ghyls mbs i 513l s (o anlas b s
AQM@@J},T—J!M)”):C;\‘ 31 oslizul aS” Wsls
S ¢ oS 533 (S 035 wlad 0js » GO1> Gme 51 atin
O (27 05k 35 5 (7 o35 do)d ¢ (ol & oS 590
Sy p adllas b s 8 (MV)0LKes 5 Angeli . cils
—Jl oS oS 3L 53 05,8 s ST Wisls ol OIS
Ok s 025 5 SR e 035 5 04 055 30T
oslizul &5 WLsls olas (M), Ken 5 Flakoll sl zals
0 (S5 s Jae S 5,40 ) HMB (‘JfY Gsle oS
2ia VY Sde & Sa) 3 i 08 V0 5 035,T-d1 S
Ob) 53 (x93 (27 O3l S3L Lls (fre ol Bl o
Ol gl adllas b 55 0LSes 5 OUSL . 358 o s
S Ohles 53 i T-dI oS f; ¥ 5 ae 45 Lol
o2 0N OS5 ols g pU A A Se 4y (bs
WA Ok (g Osb 035 5 0L (2 e Gk 03y
OLSE5,s Gy » ol adlas b MMOLKs 5 Slle
50 Sdaa a0 e Y Coae S sl 0L L
OLa50s ol 5o s 2, 5es 53 s gae il o
o) sl sl Latls p yls gae U Ll s F
adlas L 55 (MP)OLSKes 5 Lucotti .ol ol )\ 5,

o 5oT=dl JoS o7 sls 0lis b Gl Olylew 635 2 !

'Yy s be‘ (}J a)u‘rﬁ.&h Ju

e il 5 (P=2/0 ) DYV/YSEANE 4 FV/AEN Y0
YAYOER/Y 4 YVIVFEF/FV) O o 09 e35 3 s
S Lol s edalie 55, T-d1 oS 058 53(P= 1/ ):
by o Sla e ST 1 sloan Ol 5 S0l dnls
53 O o3 adlas il 4 o e osls els o
Oljes 35 @13 gme gl 457 5l OLas LT amlin 5 05 8
5 ool JaKe oS il p3 05 8 53 53 ba ke Dl oS
P>/ 0) il a2ilS 5 o 5 Ll gyl
S5 4o § S
ASde sy 555,T=d1e 50 6oL Joe 1 andllan ol (b 55
ok Oblew Gy S5 5 Gk o35 aled 0y p ais
Ol andllan ol s 45 .38 13 o) 3psm S e
S b0k S 5 sl e i 5,T =) oS O3 e sl
et Ohless 555 2 e ol 53 6l anlllae 0SSN
S 38 e iy Sl s ol o planil &S e
Nitric Oxide )NOS-1 o3 ol i3 caw NO
AMP-activated Protein ) AMPPK «(Synthase
peroxisomeproliferator-) PGC-la 5 (Kinase
s > (activated receptor gamma coactivator-1
oS 15 PGC-1a . (Y933 8 o S35 Sl (2> sl
e R | R L R P T o
S5 Sl s g O gl ST AMPPK pioeaa (YY) ol
SRSy o gl Sl 5 ST (Sl SYlas s
Carnitine palmitoyl o.uS™ 5lge) TS | sile a5 o 2w
5 DS 5,8 TS Jumal lge 3,k ;I (transferase-l

POFXOLS o SETS 5 S5 1S Wsle (o5l

)ﬁ&‘%t}b&h}k&@hb)}



V4 “_-!_-.JI

Ql)lg».h)dnlﬁ:)l:

andlan o33 b 53 5 S T (b 55015 5555 53 6 i
ol dstlde Oladllas sy cpl 5o V’S | EAR PR EAPT
AB Sl sshte 4 iy e Do J b 5 g0 o L
S plan p ks Ole Oy o5 5 o s JaSe
23 8 ploil

B e win VY S das o 0L L adlen il
Wis 2 ol s Sl Say 0 ('Jf b Ol 4 50T -dI
035 (ol 4 a5 )93 Lol (S 593 WON 35 el
W S e p i Ohle O 2 05k 35 5
b Sl

il 3L 655 oS Ll el Win ol D8 A 5
Syl s e g

S0 38 9 KIS

W&ails ol ol s b Sty 1 08 dis 5 abwy pils
S5 ol el 5o s 4 &S e lds Obley Joous
Gl vl lorans (il 03,57 (5L 1) L b wdls &Sl
Al e

References

st 3L Al o ia ¥ ey 55 53 p S A Ol
235 o Ok o Osk e3g Il 5 a8 L3 ¢ O
PP Wsls ol s (ol asdllas s (FO)0I,Ka 5 Lucotti
o S o ole 7 ke & 55,101 oSG 555 55 0 8
23 s Ol 3L 5 o S3L eS 50 (O U5 )3l
4 wsls Ol ol Kes 5 Piatti Lcsll 5L pa,8 Ol
Ole O O)5 1> (s b wan ¥ Dde 0 55 5o (}f
Aozl 545 (63date O 8 LT (glyls andlles opl L CSIL oy
Oyless 835 21y oo T I JoSKa o a1 asfllan ol 4SS
leJ_.u?@)mf;\;,l}wu;deigﬁu,r).u
e YO 5as 5l eslinal s = s Obojen j4b &
J;ud_\;@L;.J\.,,u,,aﬂsruwtg;mﬁ,w@f
S5l S e YU Ol e andllan g8 abis S5 il LIS
Sl OLL a1y andllas 5131 51 dpj3 47 590> 457 5
Qt,uﬁéu},\;gbo&ﬂ\(wgwmﬁwbww
S w3 8 eslimal andllas ol 53 Shlew 5l ysbhte ol gl 5

45}?@.»}x:;sdasljs,alobjr_aQJydngl;d_.\;g-

1-Pitsavos C, Panagiotakos D, Weinem M, Stefanadis C. Diet, exercise and the metabolic

syndrome. Rev Diabet Stud. 2006;3(3):118-26.

2-Alberti K, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, et al. Harmonizing the

metabolic syndrome a joint interim statement of the international diabetes federation task force on

epidemiology and prevention; national heart, lung, and blood institute; American heart association;

world heart federation; international atherosclerosis society; and international association for the

study of obesity. Circulation. 2009;120(16):1640-5.

3-Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US adults: findings

from the third National Health and Nutrition Examination Survey. Jama. 2002;287(3): 356-9.

\yay ):5 E) J|3)>'4 ﬁj': o)ugvkm Ju

:};_Q,&l.&«tﬁbﬂjkw&uub 93



[

e 1S b i a4 Ve 13 O S 5 5 i 5 Sl el 85T oS T

4-Cameron AJ, Shaw JE, Zimmet PZ. The metabolic syndrome: prevalence in worldwide
populations. Endocrinology and metabolism clinics of North America. 2004;33(2):351-75, table of
contents.

6-Maleki F, Sayehmiri F, Kiani F, Nasiri S. Metabolic syndrome prevalence in Iran: a systematic
review and meta-analysis. Journal of Kermanshah University of Medical Sciences (J Kermanshah
Univ Med Sci). 2014;18(4):242-50.

7-Wu G, Bazer FW, Davis TA, Kim SW, Li P, Rhoads JM, et al. Arginine metabolism and nutrition
in growth, health and disease. Amino acids. 2009;37(1):153-68.

8-Morris SM. Arginine: beyond protein. The American journal of clinical nutrition.
2006;83(2):508S-12S.

8-Morris SM, Jr. Arginine metabolism: boundaries of our knowledge. The Journal of nutrition.
2007;137 (2):1602-9.

9- Wu G. Amino acids: metabolism, functions, and nutrition. Amino acids. 2009;37(1):1-17.
10-Palmer R, Ashton D, Moncada S. Vascular endothelial cells synthesize nitric oxide from L-
arginine. Nature. 1988;333(6174):664-6.

11-Newsholme P, De Bittencourt PIH, O'Hagan C, De Vito G, Murphy C, Krause MS. Exercise and
possible molecular mechanisms of protection from vascular disease and diabetes: the central role of
ROS and nitric oxide. Clinical Science.2010;118(5):341-9.

12-Monti LD, Casiraghi MC, Setola E, Galluccio E, Pagani MA, Quaglia L, et al. L-arginine
enriched biscuits improve endothelial function and glucose metabolism: a pilot study in healthy
subjects and a cross-over study in subjects with impaired glucose tolerance and metabolic
syndrome. Metabolism.2013;62(2):255-64.

13-Lucotti P, Setola E, Monti LD, Galluccio E, Costa S, Sandoli EP, et al. Beneficial effects of a
long-term oral L-arginine treatment added to a hypocaloric diet and exercise training programin
obese, insulin-resistant type 2 diabetic patients. American journal of physiology Endocrinology and
metabolism.2006;291(5):906-12.

14-Hambrecht R, Hilbrich L, Erbs S, Gielen S, Fiehn E, Schoene N, et al. Correction of endothelial
dysfunction in chronic heart failure: additional effects of exercise training and oral L-arginine

supplementation. ] Am Coll Cardiol.2000;35(3):706-13.

WAV 5 gols sepgs a,u‘ﬁm Ju 35 Cbldg C}U’ b oo daliale g3



A “_!_-.JI

Ql)lg.‘..hjdnlﬂ_::)l:

15-Kang K, Shu XL, Zhong JX, Yu TT. Effect of L-arginine on immune function: a meta-analysis.
Asia Pacific journal of clinical nutrition.2014;23(3):351-9.

16-Ito TY, Polan ML, Whipple B, Trant AS. The enhancement of female sexual function with
ArginMax, a nutritional supplement, among women differing in menopausal status. Journal of sex
& marital therapy. 2006;32(5):369.

17-Dong JY, Qin LQ, Zhang Z, Zhao Y, Wang J, Arigoni F, et al. Effect of oral L-arginine
supplementation on blood pressure: a meta-analysis of randomized,double-blind, placebo-controlled
trials. American heart journal. 2011;162(6):959-65.

18-de Luis D, Izaola O, de la Fuente B, Aller R. Effect of L-arginine supplementation on insulin
resistance and adipocitokines levels in head and neck cancer non diabetic patients after surgery.
Nutricion hospitalaria.2014;30(4):870-5.

19-Bai Y, Sun L, Yang T, Sun K, Chen J, Hui R. Increase in fasting vascular endothelial function
after short-term oral L-arginine is effective when baseline flow-mediated dilation is low: a meta-
analysis of randomized controlled trials. Am J Clin Nutr. 2009;89(1):77-84.

20-AsadiS, Mozaffari-Khosravi H, Naghizade MM, Nadjarzadeh A. The Effect of L-arginine
Supplementation on Blood Pressure in Patients with Type 2 Diabetes: a Double-Blind Randomized
Clinical Trial. Journal of Nutrition and Food Security. 2016;1(1):17-27.

21-Lohman TG, Roche AF, Martorell R. Anthropometric standardization reference manual: Human
kinetics books; 1988.

22- Fu WIJ, Haynes TE, Kohli R, Hu J, Shi W, Spencer TE, et al. Dietary L-arginine
supplementation reduces fat mass in Zucker diabetic fatty rats. TheJournal of Nutrition.
2005;135(4):714-21.

23-Lehman JJ, Barger PM, Kovacs A, Saffitz JE, Medeiros DM, Kelly DP. Peroxisome
proliferator—activated receptor coactivator-1 promotes cardiac mitochondrial biogenesis. The
Journal of clinical investigation .56-847:(7)106;2000.

24-Hardie D, Pan D. Regulation of fatty acid synthesis and oxidation by the AMP-activated protein
kinase. Portland Press Limited; 2002.

25-Tomas E, Kelly M, Xiang X, Tsao T-S, Keller C, Keller P, et al. Metabolic and hormonal
interactions between muscle and adipose tissue. Proceedings of the Nutrition Society.

2004;63(02):381-5.

WAV 5 g ols Sepgo o,ugvﬁm Ju 35 Clldg C_,Ua b oo daliale s



[

e 1S b i a4 Ve 13 O S 5 5 i 5 Sl el 85T oS T

26-Ignarro LJ, Buga GM, Wei LH, Bauer PM, Wu G, del Soldato P. Role of the arginine-nitric
oxide pathway in the regulation of vascular smooth muscle cell proliferation. Proceedings of the
National Academy of Sciences. 2001;98(7):4202-8.

27-Maines MD. The heme oxygenase system: a regulator of second messenger gases. Annual
review of pharmacology and toxicology.1997;37(1):517-54.

28-Morita T,Perrella MA, Lee ME, Kourembanas S. Smooth muscle cell-derived carbon monoxide
is a regulator of vascular cGMP. Proceedings of the National Academy of Sciences.
1995;92(5):1475-9.

29-Garcia-Villafranca J, Guillen A, Castro J. Involvement of nitric oxide/cyclic GMP signaling
pathway in the regulation of fatty acid metabolism in rat hepatocytes. Biochemical pharmacology.
2003;65(5):807-12.

30-Mirfatahi M, mohajeri Tehrani A, saedi A, sotudeh G, Keshavara A. The effect of L-arginine
supplementation on anthropometric indices and body composition in overweight people with
prediabetes. Iranian Journal of Diabetes and Lipid Disorders. 2012;11(3):301-8.

31-Angeli G, Barros TLd, Barros DFLd, Lima M. Investigation of the effects of oral
supplementation of arginine in the increase of muscular strength and mass. Revista Brasileira de
Medicina do Esporte. 2007;13(2):129-32.

32-Flakoll P, Sharp R, Baier S, Levenhagen D, Carr C, Nissen S. Effect of B-hydroxy-p-
methylbutyrate, arginine, and lysine supplementation on strength, functionality, body composition,
and protein metabolism in elderly women. Nutrition.2004;20(5):445-51.

33-Pahlavani N, Entezari M, Nasiri M, Miri A, Rezaie M, Bagheri-Bidakhavidi M, et al. The effect
of l-arginine supplementation on body composition and performance in male athletes: a double-
blinded randomized clinical trial. European journal of clinical nutrition. 2017;71(4):544-8.
34-Lucotti P, Setola E, Monti LD, Galluccio E, Costa S, Sandoli EP, et al. Beneficial effects of a
long-term oral L-arginine treatment added to a hypocaloric diet and exercise training program in
obese, insulin-resistant type 2 diabetic patients. American Journal of Physiology-Endocrinology and

Metabolism. 2006;291(5):E906-E12.

WAV 5 gols sepgs a,u‘ﬁm Ju 35 Cbldg C}U’ b oo daliale g3



s “_!_-.JI

Qb&h)dlﬁ:)ls

35-Lucotti P, Monti L, Setola E, La Canna G, Castiglioni A, Rossodivita A, et al. Oral L-arginine
supplementation improves endothelial function and ameliorates insulin sensitivity and inflammation

in cardiopathic nondiabetic patients after an aortocoronary bypass. Metabolism. 2009;58(9):1270-6

WAV 5 g ols Sepgo a,u‘vﬁm Ju 35 Clldg C_,Ua b oo daliale s



