[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

Scientific Journal of Kurdistan University of Medical Sciences No0.113/ Jul-Aug 2021/25-36

Effects of White Button Mushroom Powder on Anthropometric Indices,
Blood Pressure and Liver Enzymes in Type 2 Diabetic Patients: A Double-

Blind, Randomized, Placebo-Controlled Trial

Hadiseh Hashemi Yusefabad!, Reza Sohrabi Kabi?, Maryam Asadi®, Seyed Ahmad Hosseini*, Mahtab
Abdi®, Mehrnoosh Zakerkish®, Bahman Cheraghian’

1. MSc of nutrition, Department of Nutritional Sciences, Faculty of Paramedicine, Ahvaz Jundishapur University of Medical Sciences,
Ahvaz, Iran., (Corresponding Author), Tel: +98-9171457681, Email: hashemihadis@yahoo.com, ORCID ID: 0000-0003-3982-6486

2. Student of nutrition, Clinical Research Development Center of Shahid Mohammadi Hospital, Hormozgan University of Medical Sciences,
Bandar Abbas, Iran. ORCID ID: 0000-0002-5148-3503

3. Ph.D student, Nutrition and Metabolic Diseases Research Centre, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
ORCID ID: 0000-0002-2510-3722

4. Associate Professor of Clinical Biochemistry, Department of Nutritional Sciences, School of Paramedical Sciences, Nutrition and
Metabolic Disease Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. ORCID ID: 0000-0001-6191-682X

5. MSc of microbiology, Department of microbiology, school of medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
ORCID ID: 0000-0001-5866-0747

6. Associate Professor of Endocrinology & Metabolism, Department of Internal Medicine, School of Medicine, Health Research Institute,
Diabetes Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. ORCID ID: 0000-0003-1680-3329

7. Assistant Professor of Epidemiology, Department of Biostatistics and Epidemiology, School of Health, Alimentary Tract Research Center,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. ORCID ID: 0000-0001-5446-6998

ABSTRACT

Background and Aim: Diabetes mellitus (DM) is one of the most common metabolic disorders
characterized by chronic hyperglycemia with impaired metabolism of carbohydrate, fat, and protein.
The purpose of this study was to evaluate the effects of white button mushroom (WBM) powder on
anthropometric indices, blood pressure and liver enzymes in type 2 diabetic patients (T2DM).
Materials and Methods: This double-blind clinical trial included 41 T2DM patients between 23 and
50 years of age. Patients were randomly divided into intervention (n = 19 mushroom powder) and
placebo (n = 22 corn starch) groups. Patients received 16 g dried WBM powder or corn starch / day for
8 weeks. Anthropometric indices, blood pressure and liver enzymes were assessed at the baseline and
at the end of our study. Independent sample t-test was used to compare quantitative variables between
the two groups. Comparison of the mean values before and after treatment in each group was
performed by means of paired T-test. p<0.05 was considered significant.

Results: Comparison of the results at the baseline and after 8 weeks showed no significant difference
in regard to weight, body mass index, waist circumference, waist-to-hip ratio and waist to height ratio
between the two groups (P > 0.05). However, the patients in the intervention group had a significant
decrease in waist circumference and also lower weight at the end of the study compared to the baseline
(P < 0.05). In addition, BMI reduction was significantly higher in the intervention group than in the
control group (P < 0.05). There were no significant differences between the two groups in relation to
hepatic enzymes, systolic and diastolic blood pressure at the end of the study (P > 0.05).

Conclusion: This study showed that WBM had no significant effect on liver protection. However,
improvement in anthropometric indices in the intervention group indicated the potential effect of
WBM on reducing T2DM complications.

Keywords: Type 2 diabetes, White button mushroom, Obesity, Hepatic enzymes

Received: Feb 20, 2019 Accepted: Dec 12, 2020

How to cite the article: Hadiseh Hashemi Yusefabad, Reza Sohrabi Kabi, Maryam Asadi, Seyed Ahmad
Hosseini, Mahtab Abdi, Mehrnoosh Zakerkish, Bahman Cheraghian.Effects of white button mushroom
powder on anthropometric indices, blood pressure and liver enzymes in type 2 diabetic patients: A double-
blind, randomized, placebo-controlled trial. SIKU. 2021;26(3):25-36.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non-Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


https://jamanetwork.com/journals/jamapsychiatry/fullarticle/497964
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/497964
mailto:mostafa1372@yahoo.com
mailto:hashemihadis@yahoo.com
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/497964
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/497964
http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

PO-WY /1100 193)ai g shaps / Sl § Cunny 8)93 / OBws)S (Siby eole alGilils (olc alas

S S 3T 9 93 JLid (s S AP (595 (i S1405D T B 4399 I (wy 3
295 9w 99 Holai 418 J S Slo 3T )15 2V 95 Lwgimbo ulid 4 ino st ylows 48

oot < S 51D 95 0 S Iligo ¢ g dal s TSkl 33 50 8 (S pg Lo ¢ SUT gy ol Ly

oLl

g FVIVIVFOVEAY 1l (s ok ) Ol gl Glpal 5 s (s (S e o315 ¢ (S 31y 00831 s o e 03,8 capdis L)) ol )17
Ceeoe e FOYAAY-$FAR 1Sl us” chashemihadis@yahoo.com e S

e YOVPASY Y SISOl et O e n (S e s cseme g Dbl (Il Sl dnn 5 S n e 16 (g gl Y
""—"‘\'—Yé\'—r\/"\':.&:f)lJ.&‘ﬁ‘g_}\ﬁ\(}'ﬁ'}xué.&g-é&ﬁC}l& ol cadns 5 oS ke (6la s slow Dliis 3 a0 573 (5 sl ¥

LS00l Slal laal ) pls i (S ke oBlails (S i (lacs slony 5 485 Dlisiond S 0 ¢ S 31y o dSCl3 a5 pske 058 ¢ Il oo s ¥
A AL BN ' SRR g

P Y YAV= VRV SIS 00 lal el s sk (S o ke ol ¢ Sy S (ol 03 S 05,5 (ol 05 Son bl i3S 0

)xl_.i'd_x_’?é_.i}';r}_l;alii}\: ;Q‘)’\wa&a;ﬁ‘;,{lﬂ: Q@x;faéiﬁambg&l: _gu‘sjuﬁa),?x;ﬁﬂquﬁt»,ﬁ, 03,5 34 HLisls #
FIYA-APA v ¥ SIS 000l pal sl

“$AN SIS0l lal Slaal 5 ls st (S ple o5 ¢yl Slidos S e bl odSCH1s 55 5 skl 5 5bT 03 8 (5 saky! Sbslel ¥
OFFF—r v i Yorren

J;A;;\\fotﬂ.ayféwy?ﬁ_ujdw4:¢Mt¢<;ﬁmav>&:s|@;@|,,~t6§i(DM)J,::L»;A_L;:a.mgm)'
(o e le 65, (WBM) win glaaSTs T8 5o Sl oo p adllae pl Cods Lol 55 5 5 07 e Dlodin g S e e
el (T2DMD Y 6 5 o side o> 4B Olylas 55 68T o 5T 5 055 s

334 (3ol sb 4 Oy b plonil TZDM w0 Slas b 00 B VY 5l FY (655 558 555 (b (2leSTLI K i 89 9 Slgo
walis p 1 5 0ad i WBM 3y 0 817 6155, ks oo (N=YY 555 axalsd) Ligls 5 (=08 26 55 5) alsle o5 8
‘5lﬁ.xm&lﬁ))|‘545‘5uﬁ}sT,o}s-)u“é‘@wjﬂ>uﬁ‘wlh~5@|,l.ufl);..x,zﬁﬁ.:a&amomy&buﬁ@@yc;)s
A3 0l e s 5 oS oolie ke (amslin g ot oslizul Jates T )b 05037 Slos S 55 cm (oS (glo kte (s e
..\,:suéjfjl;;ﬁ~/~a;,ljs¢§¢;ugy)Témsjt;@Mchw.me;ml@jj TosesT 5lles 5 51 eSS

b 033 4 S 595 S oS 555 W0 S35 Ll (0 55 ol gme sl andllae (Il 4 o il e zin A It
Golssme alS alstlie 05 8 48 35 Olis 255 053 Shlie b I L L(P>4/00) Wit o 05 8 95 m I8 4y 0S 595 o
sl (g eSO anllls (gln] 4 Canns andllan (slgl 3 Al 09 S pimman (P<4/00) wizdls oS 53 o

b3 sne D3l mn alllae OLL 5o (P</0)s g i gls gne ssb 4 J S 05 5 4 s dtlde 05 S 55 BMI 2alS o 3le o
(P>1/00) St s s (S5l 5 s 05558 (oS o 5705 05 8 53 o

03 (e el 533 s il I L3Il UST 5 ClBlous 3 (6)l3 e T gt WBM &8 515 0Lt anlllas ) 18 g™ domid
el T2DM 5,150 2alS ;s WBM 2,6 (5 05l 1 souins Ol abstlta o5 8

S Slae 5T ¢ Bl codn 1S5 736 Y ¢ 5 Culs 1SS (Sae 19

Q4/4/YY: 5 s 49/4/%: L Dol AV Y/Vidllis U guo


mailto:hashemihadis@yahoo.com
http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

PV 0T gy aible aiyaa

Wl 5 keSS Kl slaolkys « T2DM
5> ol yw po o oy Ar 51 i S (gysba (V)
L 0 08 oSS Olays Olgie 4 o g)ls GLS
d 0 sl )l Ll g5 oo Bl Oloys 457 Wlesls OLES sl g2
53 Yol 5 el Gy 4 1, T2DM 4 Subs i
T2DM 8 1T 51 .0¥)552 @ls 34 T2DM oless
3 tiee sy Tl IS o el b Lo e (55l
Sl s O w8 J S s Llg e bOlS| T
Lz b Sl ale ssb 4 (V)L S5 T2DM 5 )14e
Ll o 0T Cle oS Sl o b OLsl CSw (555
Shodple OOLIL =6 55 s dhe Sl
55 Sl ey dad Sy el 58T
OLE (g 1s slag B 3l ed oo (glad 580 505 31 S
2 ialS” Jalo ¢S5 Olsie 4 Sobs Olays )3 &8 Sl ol
laaSs g8 (Pl on g el Cid ga anb O g A
23 5 (2 5 s¢e AQArICUS BISPOTUS ol ol b i
S WBM .ol 08 S 5 s 5l 58 02 5 o o
D S R N s o
S s OO0l edsasls K (gdis
Ms o o8 cul 0T by 5 iy ol WBM
$03,8 4el Sadenl (28 (o5 b YL (gl 5o
ST bl Bl bad 5 sosenE s
(Jabl OLS 5 oS53 DS 5 dads ul) LoldwS!
ol OV (pstle dagmlny (58555
2WBM ;54 31 gy Sda b ol 2L SL5THS
23 S Gl T 5 0plis (e Gl el

23 5 ool T2DM & s Ol sloy

b 59y 93Mg0
2 s> Sk A QTS o ol il
33 dwlie Jsap Sl asel e o sk 4o
OGS Sl il ool r s e3lizal Sl
/00 5 as bl 52=FAV 551219F 5§ X=pVV 5 X =¥V

-

dodio
Sl ooy (S e Blest) 65 Y g estde b
5 NS Se sl b mIE LS
W 5L el 53 ()l L5 e Y Sy STl
VS el ke Dby @ Y s S LS
St Jalse (Nzen ¥ g5 Sobs 4 S LOT o)
el S s e Slagarls s ks
0555l (ol )33 4 WS 53 Cawd WON ooy
S sin Jolss 5 ol 35 0545 (Il 5 I s
osb 4 Sl 5 el VT uST o5T e
Gl s odalie .(F)3 )15 L5, T2DM 5, b fiees
£t 3 i BMI a5l L T2DM Sy, o
Sl @313l YA O35 lsl L sl 3l s T2DM
Sy e Bl b e yls by 05
AF)L,0s o il 4 gl 5 Lot sl e 6l 6 VL
o Ml Gl e i e OOy SLS s S
Olge & L5 o oK Sl oS (5, 5ba (ol T2DM
(0)3,5 13 eslizmal 3y50 Cobs 4 ol 5Kl
5 Sl mls Cobs 4 M SIBH G 53 O LS,
Comr oo ol & Ml Sde sk 5 g8 4 OT gl
5 by LBl Ko On gesy Lesls 4 sl
wlie Gl STl oSy opils s 4 0 ol
(Fap Sl JWbsnl s See Dl alex
b o5 byl Bl s s DY ¢y ISl 5T
&S (VL g oy oa Lol an Y gora 3 413 -
Lyl 5o gl 4 Caglin Lo b 4 M2
23 AS Solen il S oS M
OT §ni 45 Sl o 03] (padsd ol (o 8 gl 5287

()l Aoy Ve 1550 T2DM s
SBilen S 53 aer S S5 S 5%
}g&),uéuou,;;\Qujrﬁo\j@?fn;)uy}»
sl (Sl aslse s Vb ause s 4 (Ve )s e e
4 Ok losas Ohler bl wode laobs

1160 )o)gid g 3ls)s / (ind § Gy 2)93 / OLw)S (Sib)y eole alEils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

e 23810 51 Sy 2)(5 303 131wy PA

i pf V¢ wlis, S 05,5 s WBM sy r,?
oS o 53,5 e A A o e 5
ol LgLé:j\J:Ji”:v.:Sj«JLb.n il 53 edd 5 i la
il ol s b s esls bew Ohles 4 Jyl
i S Sain O g Lig)s 5 JoSe o 3 s
sl Do b leissla b JoSe 8 Al el B Olsle
(Cle «0T) 3 Slule b S 5 53 Odss Syl = Ogeks
Fes 708 el Gk cal OV 1S 6esh O s
dotlis 09 8 51 B dw 5d a5 Sl S s Ok
(AEANE FHE) JoSe St wnl 26 (551
3 (o s 5 Ll 2alS Olas 5s b ol
1y andllas & FY g5l 55 . Lnls Ool il JaSe 5 juzn aols]
YY S 655 5 404 @@);ﬁa,f).u.uu,ou_“
Gis

Ol (J g3 5o Kl (55,518 o5, 51 WBM
Slea b 05 S S IR G)L; D35 b a4 Ol
Soze o2l 4 ileesle] s 4 (Hot air dried) £1
Folabes) Ai o LAG)E b p &S sy
i 7 ey Cow ol A e 4y e (20 o
Ol ot ¢St ladd g s .25 S 1551 5 sl
SIS FVY (s 26 o 08 Ao a ol
7 (Dliday S 05\t oS, 08 TYVE (3!
3230 2 o SN Sl o EN 0 g 0 S
D gy VY

G335 3 eslizal b OB S oS 5l e e o)
S O3 5 o rmeS L p 8 Ve 35 L Jls
s 6,8 oI andllan slgsl 53 b eSS g luml s L e
Sl /0 83 b g S Oy esbie] Sl > 55 A8
033 s b O g 035 adls b &S oIl
2 55 S 53 oAb dlons (o) B8 e 4 (p S AS)
Uil S a6, Sl oS s o 5L Jome
23l 3 8 atia 0T Cad it ol 32
LWHIR 5 b 595 4 S 555 o514 ‘..:..“.ESL.WHR

33L plp adsl 450 e A 43 8 5 )3 B= /Y 5=
@ oarg Lol S 4 (i Y () 0,5 A 0y S
ﬁp‘wmﬂd}»,n\;\uﬁ V0 39d 55y Jlax|
35575 G FF laa) G YY 05 8 5 Ll aises ol
anlllan 5,2 Ol 5S35 gomi oo (658 G50d s 8
Glaslns BB 5 5555 Glajslns hls S Gllen 48
Oy B L8 (pl 5 Sl 608 Ol & s 255
IS & Oslay pamais 3L wslsl ol 65 o2
Seslial b 5 (Soh dolar by, L adllae slaoy 8
i plail Sl sla STl

B LYY 50 5 05 Olyley adllae ol 45 O S S 5
ile b 53 S5l Olyles sy T2DM & St Sl
Sols oo i Pla= ummen 5 dzils T2DM 4 Sl
Ly S Loy O S oS SRS S
St g8 S g6 4 3T s s Oliles
SVt T (83 8 5 (solssk cazia 53 L s LS
Lyl s gl wadd ol £ by O Oy Lwoys Ve
St il Ol A lag,ls o e (ol (S5
Mgyl O dsn 055wl «(NSAID)
T adlas I s 5 eyl iS558 5 S, 0
9 andllas 31 S aman 4w 1S anal g Olhlew LA
O e ST ST by g JoSo eon anlllas b )
Srae S35 5 N Sl Ol ptman 5 S
RELE N LU S PR

osb 4 Ol . Lus andlas 3,5 T2ZDM 4 M Hles FF
JiS 5 (N =YY) dstlis 05 8 55 4 ((S4b) sl
0585 5 AB 34 dsilie o5 8 s 350y (N =YY)
lossols 5 JoSe s ST 3L 55 age Doy atmlis oJ 1S
O Ol 5 Wud gduatas ls o) AeS JE s s
O3 G S AL sy s o) A (Sl
L (S candllan digy 3l g o (g smmdils & Lo
o 3 08U S L5 5 G 05 5 aslllas OLL U

VP @iy dstlds 0g S amill oMbl aS Lanads

11€e0 1023l g sls)e / Cind § Camyy 0)93 / glw)S (Sib)y eole slElils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

P U1 gy adbile aiyaa

055 35 53 eSS A bl Glul Sl sas
b Sl i Sl Se (o Jols J 1S g dlt e
b oologms Sols andllas gl 53 a5y S8Lys
wia Al de YV Jaus) (P>4/00) wsln KuS
23e 53 058 53 m ilsgme DslE s Al
s> (WHIR 5 WHR ¢ 05,55 BMI 0555) i 5
2350503 s gme LralS dstldeog 8 Jle opl bl
VY e gl Vo VA 4 VF/Y D sl GLES T eSS s
05,5 33w WHIR a5 505,5 28 ioman (P =
o S1.P <e/ed /Y a4 o /5F 5D g ls gne alslde
53 (P<e/00) 54 L5 gme 35 JAS 055 45 i ol
Dis e 038 adllas il 4 o adllas OLL
2 BMI 288 5 (p S kS =1/ ) £ ¥/4) azals 6 a8
S A jp g e 55 S 0 8 4 i e oy 8
T /A0 Ll s /FY T WV) Wssd s g O ks
ALT, AST, ) sus L;uﬁﬂ P>0/00 v/eny
gwan 0Ll 5> (Jsubs 5 (St 05l 5 (ALP
OLis (Slsime i J S5 5 dtle 055 55 o e

(FJgas) (P>4/400) sl

30 JAS S o alos B 4y oS 93 051 oo
Ao Lo 5L aw g andllas 51 L3 ST 5 T 5L 4w O jla
Sheslimal b ey sboosls s 4 S 0T 51 dstle )
S Sl e (6l s U5 NUTA 5 ¢
VSl de s eslimal b Sl Ml asliin
Ghal 53 ol &S 0 ke © alh Gl Cela
i £ 0y Sl adlae slesl 5o b oSG 5 el
S bap g ol gk Sle Co e 4 O 4
O30T ool &S L0 oS 51l e ugzq_uﬂ(t,,gt
o&s 5 (Pars Azmoon Co., Tehran, Iran)
<! » (Biotecnica BT 3000 PLUS, Italy) ;YT ¢
Sld JSIT ALT Jals S slags 5T &, o5l
V0 Sl dw O 5 5Lad s eslinul 1 ,auil § sieT b LLT
DL 93 ads Sl 53 Sy 695 sy S zal 4ads

i 0T 5SKke 5 i 6, S s 5100
phe oty B S Wil 4 addllan ol ST
Sole 53 A Sl Haligde ((Sa
(ID Ls
G4 3l oeemes JRCT2017062534760N1)
s a5 aebuls ) s s pE S S 4
SPSS for Windows i eslizal L baesls Jdow sa 520

(version 23; SPSS Inc., Chicago, IL,
S eslizal b (oS (slaesls adle i s plail (USA)

o bosls i Ko Dogpenl — 355 5l S 04057
Gl e gawlie s ifmean £ SDo, .
b Joten (5 oT 0p05T Sl eslizal Loy 8 55 o (o5
2ol oBole sulie 5 (oo bl pE 0aT
5 0305 b laog S 51 o 53 Dloys jldn 5 5 oS
5 eSS Lo sesT gols sre gl i el (255

A as & b ys /a0

<sClinicalTrials.gov

FYve])

1160 )o)gid g 3ls)s / (ind § Gy 2)93 / OLw)S (Sib)y eole alEils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

v 2301 (51 @Sy 2)(8 1393 131 Ly Wo

@8 039 9 U oy 5 53 Olslow 81 5903 Sl gas ) Jou

GRS (LB IT S JAS 09 i
(n=Yr¥) (n=Yr)
AT AR AN £ VN4 Oy
Ol B0l £ (Slo)
(Jw
/N VIO (¥/VO =\Y/VD) # (YF-F/Y0) Calbd 4 Ml Duwe
Ol B0l £ (:Slo)
(Jw
YHEEE VY (BAY) Y (FA/Q) 3, (1) i
VY (FY/¥) 10 (BY/Y) 35
1) (BY/F) Ve (FV/%) Cis
CAYEEE Vo (0Y) Ve (0n) Lo g2 (1) SN cudled
Y (¥Y/Y) Y (#7/V) Ll
Sore Sl £ 80l S50 4 pslie ¢ Jis 5 0505T°
(l3) Wl Doy 50 4 gpalie gz — 0o 05517
(e )2) 3los ) gy olie ¢SS 50 05037
0 5 S g3 e
Wl am g b8 ZoB 009 9 J 4 095 (s el Jeue
O I I L LT JR 095 2o
(n=14) n=vr¥)
/%A /YE VAYY/Y £ OFA/Y \SYY/E £ 05Y/F alles sl (keal/d) 551
WAV/Y  OVY/F VEVV/Y E SVE/Y win Al A
+ /94 . /ov YFE/YA £ AAY YV £ 40/Y anlls (gl Oy gy
YYV/EY £A4/4 YYV/V A/ win Al de (g/d)
/8 Y VY/AY £ Y¥/40 FY/EY £AAND alles gl (0/d) ciig g
PF/0 1 Y5/5 S /A E AV win A 3l A
YY AT FAXQEYY/F O AN axdllas (gl 9/d) 22
OV/EY £ YO/A FA/Y £ YY/Y win A 3l A
3% Wi W/VA £ V/A VO/AY £ A/D PRIVSPIRTY PR
VO/AS £ A/ VB FE VA win Al de (9/d) gLt
/YO /Y0 NAEXIN VNS £ 0/0 PRIVSPIRTY b O 2wl
VO/OV £ A/ F \YYE £ V)Y win Al A Nigw O
(9/d) «592
/XY N Y4/ Y £ AD VRV EV/ PRIVSPIRTY b O 2
Vv Ay A\ ERN A win A 3l A Ngw N>
(9/d) «592

11€e0 1023l g sls)e / Cind § Camyy 0)93 / glw)S (Sib)y eole slElils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

W1 30T chwg ¢ aibls alssa

AR

/¥

N

AYA

L0V

/0¥

/Y

+/FY

Yeoo/eg 2 YYY/S
YYZ/A LY 0/
VWA E§/Y
VoY EVD
Y/fY V7
YO XX/ Y
AY/OF £ AN/

YN £ 22/0

Ya%/+ £ YFP/N
14Y /4 £ YYF/A
VWA E O
VVWfoE 80
Y/ Y XNV
A7ANAVid
VY/YY £ FE/Y

AV/Y EVV/F

andllas (gl
aan A Gl da
andllas (gl
wia Al e
anllas (gl
wia Al e
anllas (gl

YN

J 9 yuls”
(mg/d)

(9/d)

Ecmolsg
(mg/d)
Cimolizg
(mg/d)

(s 5 0 303T) adllan (61l 53095 53 o s lin (51 (Gol5 gne

(J.E;AAG?QﬁjT)Alé‘uuw/\j‘an})?}aw‘swu.a Sy b5 sme e

A j‘fﬁsé)‘ﬁ&*‘

At 3l o 9 S 756 5053 9 SRS 095 00 ST S FT (0w LA 9 093 US (R (P 3o Y Ju

SIS S

AR

/Y

/AN

+/FN

CIAY

¥ial

/YA

*6)‘0‘;}0

/¥

Y

AL

+/8A

+/FN

VAN

slaro SISl

O g

-V Vv EYA

/F VP

—/fY VY

SN LY

=Y/¥Y £ ¥/40

EATARE 4 /A%

e F Y

—v/2YE ¥

—v/YE Y

—v/Y 20y

AR A Vid

— /Oy £ Y

=02

S\ E AR

e A o

A0 Y7

VY/F RNV

Yo/ AT F/A

YA/ Y8

Ve VAENF

v/ tv/g

AV E /o F

ANV

Y k) f

PN E 0D

\RVidaAVis

\YEEYN

v/t e

VIA £

axdlta (Sl

AV/OY £ 4Y/0

VY/f 2Ny

Y/ 0V XY

YA/O £ ¥/

AEA 7A=Y/

44/4 £ A/

AV /e F

AT /¥

VLY

JEY L e f

VVAAE WY

VAP EY/Y

VYA E /Y

YAZAVi

0

d=lae (KQG) ©39

Jdzs

alsf e BMI
(kg/m?)

Jdzs

alst e WC

(cm)

Jds

alst e WHR

Jds

d=fe  WHtR

dzs

Al | e SBP
(mmHg)

Jds

alsf e DBP
(mmHg)

dzs

1160 )o)gid g 3ls)s / (ind § Gy 2)93 / OLw)S (Sib)y eole alEils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

o 33810 51 853 2)(8 303 1wy WP

s VAR -Y/FE 8
o/ AR

/YA WAL4 V/4 £ O/A
/o oo 0/0

< /fY /AN /NS £ YO/Y
/Y0 AIYY XYY/ F

\O/F £ 81V WAL £ ¥4 alsfde ALT
(U/L)

V4/YY £ AD YY/f £ /A J s
/Y £ F/¥ 10/40 £ &/ sl AST
(U/L)

\a/ve L8 \LVard=¥.Yi4 J s
\YO/VY T OO/A VY0 £ PV/A alsfde ALP
(U/L)

\NAVAREA i2A \PF/4 L FO/N Js

Qj’)ua DBP ‘gj:-w:—” QP_)L:JSBP cJéAeﬁf)}JgL.:_JZWHtR QJ»\{)}:QJ.‘S)}JL.:“JZWHR ;fS)}.s WC AQA;' Sod3§ u,a:-L,'« BMI
56land ISITALP it 5 g2eT ST AST Gl 5 sal ST ALT ¢ Jzals

2 S 533 3 BMIE o= vy £ Y/YF ON/9) Lgy
05,8 53 o Sl Lol ckmsls (- V8 £ YD) R
OV)355 5l gme LT b 3l

Ko iz 5 b Yzl 5505 OLLS IS 5k 4
gl I8 ol o Lish 05y alS el Ll e
e lin R1 31 (53500 5 ESG o (B 5> 8551 A
S e (R (el S S W e
) sed 1505 555

5 ol leod sbul 53 & LIE Gode 5 s
SHE 2l Carse Llg oo d)ls 28 s ol
55 35 4 e Balg 555 05 LS 5 B
g8 O 3l Lol pleal (Y VV)o4d o Sl
Ll b5 BB agdie iy oS 5 b 51 AB
Sogsane glsl oo AB STl ous 315
A g g Oy T N PR
el 5 5585 ¢S a5 Sl claty 1S L S
s sd o Lol et (2131 ol &S ol 5l
S SokS dS gl b Ol sie 4 LOT Il o (VY
S dy Al (YF YO)L S o 15 4 34

L ole S5l g s ol eleel 150 Cel

(255 0353 Golsome) (35 5 0351
(J}S}ﬁ\ha}f}bﬁ@‘ﬁﬁ 6)‘>W)Jj;““g; Q}n)'TM‘

00l S Gyl gme

W}
j_;uﬂjl&»@);m,\j\.@gﬂuwu@);
33 o WHIR 5 WHR WC BMI (5555) i 5
Lol 65 oaline (I3 gme gty J 28 5 alstlts 05
osb 4 adlllan Gl L anglie s dlstlie 0,8 55 a8 5o
Li edein booasdlles 53 pioman (8L Al (6 ls g
PR S 058 4 o e 055 OLL 55 &
S sme gals” cpl bl eazzls BMI 5 0 05 53 (6 i

(P> +/:0) 545
O pan Sl sy 3 OM(YYE) 0L 5 Calvo
504 859 53 G (o) 0o (Jf V) AB £,6 45y,
O ld) SIpbke pyitin 5 Jo,e B la il
paskin 4 Moe Olsley )3 aslibe in V8 b (a8 50
5 Sl e Cal S 5 K ol oSO gl
5 Calvo (sasdllae L b ganlllas wiw iy slin o]
Oouke coslizl 3550 JoSoo 533 53 S5 (Y419) O, en
Jlo oph b 3l 256 (s3lueslel s, L aslte 0L
sl sl & st 53 b el b g
05,5 4 ol sdalin Bl OYLE 55 15 Cs S L 26

2O 055 5> Sk G JAS 0 B o S bl

11€e0 1023l g sls)e / Cind § Camyy 0)93 / glw)S (Sib)y eole slElils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

PR 50T gy ol aiya

I, T2DM s NAFLD 55 Koy 5 (FV)s55

(V) das o ials
5415 355 oa b ol s Ysens T2DM 5 NAFLD
wdls ol a1 sl (5500 sl 3 815
Sopde 03 i BB Sk blse spp ol ol kil
Al J 1S &S gk 4.l g5 NAFLD
NAFLD s i 05 5 s5d0w 6l 059 oS 5 0
MBSk Olss 4 o ALT o (11)315 S
w8 I3 a5 3)5m 6 Solen sl e 5 slezed
NAFLD s UALT o selans 053 4 (FF)
adlae (FF YOIl Lo o AS o (Slges Oljpe
33 B0 ey aaS Sl I LT, sl sl
el sy Ll 3 AT Gla 5T 5 4T, WBM
2 ol A sdalie ST Gla 5T (6,50 e
Lol YL ol Ko T (slanlllas 3 &8 ol JU-
L g OS5 Ole 53 NAFLD o8 o
Sprague- sla S g5, S Gladllas 55 ()
BPIEARE mg/dl st s ws el 2bs Dawley
Solsmn ssb 4 catin an Do 4 (g3lazl 0l ST
INN 55 4 5 AST SALT 1S slags 5T il
o )3 & lg glaillas 5 .(FV)sls L2alS VOV
Sk 55y AB bl SIS s plnil Y4IA
Sor 050 DR w5 Galest ok W S e
w230 4 b bse 5l (258 adlas ol 53 235 13
s Rs e S Oyan AB U Ledd 22y
10+ sl oo el ) 53 iy a2
ger 5 Pl el ox Fe Sl cel AB
Sldesl O gl SN 53 Js sla {,,»;T Ol sl 58!

(YY) g 0dd O
Gl i 55 CDYP 0 0L Jlpl s &b 51 AB
S o sl comn oM s Lot 4 dis
dewga OISl day o B4 (YA Aas o ialS

ol Yz o Sosb 4 Dsdh e Cosl iy ol

—Ssle sbul )5 Ll g o AB s jume Al Al azils 50
Sl Oloys oa 5 6K 53 oa S Wl Gl gl
S oS 52z oS M iy AL e eyls 28
Cald) el G sn 308 0 4o 5 Blr 313 61 &S
55 o e @) ooy pde 4 e g edd 0l
Sl el 5 o IS 55 4 AB 0353 ol
50 4 sl Ble 5 (Ko § 5alS 0l ol
bkl g p Sl 4 s Lo e
3 o3lizal 350 =6 lie (ur 0 5 AD WBM
S GbwT lCl pe ¥ Doles L el
P AL Y'Y JCVRE PRI Uy
ol 3 3yl U s, es sba ulpl 60l S
Eel HAD-WBM ¢ £15 L 4l )b JoSKe andllas
B L - O T O R VRS L BRI EYgae Tgeve
so Al 05 8 GlE Sl 3 g,k S Sl J
Loy 4 ol 45 a3 SRS 05 L anlis
BY GO K UGN - e [N PR I R @_umsxg,
s als (25 WBM sl &l )

pslin 4 3,03 1) gasd) b Dl gas )6 Ol S
S TS [ SPGB B R -1 3 s sT o
03 Sl Olys L ol s 2l Bl ge)lys (gla ks
Sla 5 Sl adlae pdis (Y9)s 15 3505 LOL
st O 05 AT el Olu S oS Lles ST A8
SLS 5 gl 4 oS AB I galllas 53 YV, YA)s 5i
ol o O5STs ol aly 68 eslital 2B ok 4y 3!
wils 25 Slays gesdll SIS mals ps Sl S
sl

NAFLD ©oul 5 g5l b Sl o5 Sl ol adia
NASH | oS5 Sl 5 BMI iman 5 ol L5 e
SNAFLD s 35 655 sbes BLi1 Y8, ¥l Las o
Moe 35 S14 (550 43503 355 T2DM 43kl st
ot Ar 2 T2DM & Yl s casl NAFLD &

1160 )o)gid g 3ls)s / (ind § Gy 2)93 / OLw)S (Sib)y eole alEils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

w2381 51 S 2)(5 )03 )31 Gy WIS

%m:\jﬁ\)éd&wé\w.} GJG);\ L;w)j'A.:GJ..iT
S sn Jolse ze S L mmen 5 VL Gse

2315,

S 5 domd
xlj;‘saa;d\fu;bmm&:,:@@d;@ls
23 oS 533 5 Ojy edalS fsle Olge 4 osdll b
JFS 5 Cabs s 4 WS S 5 (b Obles

"\"“i@ u:“f.‘Jg‘ Lg.\S LQST LSA)}:M;‘J{ a.«Lde D)
sl Q}.:.wl.x:.“f\ ok Wiyl Olge 4 O Q-l‘ ny
Sl las c&b BE) ij (“Q)Cﬁw‘ olda s <
Gods JaS Ll s Sl Cle 4 Cl Ses
by oSl Do pan 5 (oM a3 5l Cans (A &2L5T

AL 26 el
Hlas (VAX(Y10) o, K 5 Poddar dl. ¢S asle s
& o Ao 038 )3 (5508 Jgals 5 (s
landllas (- V/4 and — Y/0 MMHQ) i edalive J 28

2,8 515 el 350 0T 4 by jo glay 5576 S oles (Ganoderma lingzhi) 6 51 s s 458 s,

Sladay 2l s 4 0T Seslis 4o 31 edias

S108 9 LS

NO. 4% A) tags Cislee 58 Lwy Gdos oyl
S50 gl Hmligas Saj pse «&zls (NRC
Cobs Olides S e asb 4 5 288 L5 Il Cules

ey Ol Glaal Splagas (S pske ol

ol 03l JoUJ‘ wux}T JA.A v.f_jT L;ovu.f)\@.c
@AWBM L le Lo ganllas 55 Jl>= ol b (Fr )l

e 2 Ol Sl 5 (gt 055l (50
oY UKl olas 5 andllas ¢S Ol Se 05T 45
Eh s s gds CBLE.:.A gallas b g

é.?l}.o
1.Zaccardi F, Webb DR, Yates T, Davies MJ. Pathophysiology of type 1 and type 2 diabetes mellitus:
a 90-year perspective. PMJ. 2016;92(1084):63-9.
2.Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of type 2 diabetes mellitus and its
complications. Nat Rev Endocrinol. 2018;14(2):88-98.
3.Tohidi M, Harati H, Hadaegh F, Mehrabi Y, Azizi F. Association of liver enzymes with incident
type 2 diabetes. TLGS. 2007; 7 (2):167-76.
4.Sharma S, Jain S. Prevalence of obesity among type-2 diabetics. J Hum Ecol. 2009;25(1):31-5.
5.Hu FB, Manson JE, Stampfer MJ, Colditz G, Liu S, Solomon CG, et al. Diet, lifestyle, and the risk
of type 2 diabetes mellitus in women. NEJM. 2001;345(11):790-7.
6.De Boer IH, Bangalore S, Benetos A, Davis AM, Michos ED, Muntner P, et al. Diabetes and
hypertension: a position statement by the American Diabetes Association. Diabetes Care.
2017;40(9):1273-84.
7.Petrie JR, Guzik TJ, Touyz RM. Diabetes, hypertension, and cardiovascular disease: clinical insights
and vascular mechanisms. CJC. 2018;34(5): 575-84.
8.Ballestri S, Zona S, Targher G, Romagnoli D, Baldelli E, Nascimbeni F, et al. Nonalcoholic fatty
liver disease is associated with an almost twofold increased risk of incident type 2 diabetes and
metabolic syndrome. Evidence from a systematic review and meta-analysis. J Gastroenterol Hepatol.
2016;31(5):936-44.
9.Cusi K, Sanyal AJ, Zhang S, Hartman ML, Bue-Valleskey JM, Hoogwerf BJ, et al. Nonalcoholic
fatty liver disease (NAFLD) prevalence and its metabolic associations in patients with type 1 diabetes
and type 2 diabetes. Diabetes Obes Metab. 2017;19(11):1630-4.

11€e0 1023l g sls)e / Cind § Camyy 0)93 / glw)S (Sib)y eole slElils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

PO LT chwgy ¢ abla aisa

10.Payab M, Hasani-Ranjbar S, Aletaha A, Ghasemi N, Qorbani M, Atlasi R, et al. Efficacy, safety,
and mechanisms of herbal medicines used in the treatment of obesity: A protocol for systematic
review. Medicine. 2018;97(1).

11.Medagama AB, Bandara R. The use of Complementary and Alternative Medicines (CAMSs) in the
treatment of diabetes mellitus: is continued use safe and effective. Nutr J. 2014;13(1):102.

12.Ekor M. The growing use of herbal medicines: issues relating to adverse reactions and challenges
in monitoring safety. Front Pharmacol. 2014;4:177.

13.Association AD. 4. Comprehensive medical evaluation and assessment of comorbidities: standards
of medical care in diabetes—2019. Diabetes care. 2019;42:34-45,

14.Asadi-Samani M, Moradi M-T, Mahmoodnia L, Alaei S, Asadi-Samani F, Luther T. Traditional
uses of medicinal plants to prevent and treat diabetes; an updated review of ethnobotanical studies in
Iran. JNP. 2017;6(3):118-125.

15.Muszynska B, Kata K, Rojowski J, Grzywacz A, Opoka W. Composition and biological properties
of Agaricus bisporus fruiting bodies—a review. Pol J Food Nutr Sci. 2017;67(3):173-82.

16.De Silva DD, Rapior S, Hyde KD, Bahkali AH. Medicinal mushrooms in prevention and control of
diabetes mellitus. Fungal Divers. 2012;56(1):1-29.

17.Atila F, Owaid MN, Shariati MA. The nutritional and medical benefits of Agaricus bisporus: a
review. J Microbiol Biotechnol Food Sci. 2017;7(3):281.

18.Calvo MS, Mehrotra A, Beelman RB, Nadkarni G, Wang L, Cai W, et al. A retrospective study in
adults with metabolic syndrome: Diabetic risk factor response to daily consumption of agaricus
bisporus (white button mushrooms). Plant Foods Hum Nutr. 2016;71(3):245-51.

19.Poddar KH, Ames M, Hsin-Jen C, Feeney MJ, Wang Y, Cheskin LJ. Positive effect of mushrooms
substituted for meat on body weight, body composition, and health parameters. A 1-year randomized
clinical trial. Appetite. 2013;71:379-87.

20.Choi JH, Rhee EJ, Bae JC, Park SE, Park CY, Cho YK, et al. Increased risk of type 2 diabetes in
subjects with both elevated liver enzymes and ultrasonographically diagnosed nonalcoholic fatty liver
disease: a 4-year longitudinal study. Arch Med Res. 2013;44(2):115-20.

21.Sharma M, Mitnala S, Vishnubhotla RK, Mukherjee R, Reddy DN, Rao PN. The riddle of
nonalcoholic fatty liver disease: progression from nonalcoholic fatty liver to nonalcoholic
steatohepatitis. J Clin Exp Hepatol. 2015;5(2):147-58.

22.Williamson R, Price J, Hayes P, Glancy S, Frier B, Johnston G, et al. Prevalence and markers of
advanced liver disease in type 2 diabetes. QJM. 2012;105(5):425-32.

23.Choudhary NS, Saraf N, Saigal S, Gautam D, Lipi L, Rastogi A, et al. Rapid reversal of liver
steatosis with life style modification in highly motivated liver donors. J Clin Exp Hepatol.
2015;5(2):123-6.

24 .Rajewska J, Balasinska B. Zwiazki biologicznie aktywne zawarte w grzybach jadalnych i ich
korzystny wplyw na zdrowie [Biologically active compounds of edible mushrooms and their
beneficial impact on health]. Post Hig Med Dosw. 2004;58:352-7.

25.Cheung PC. Mini-review on edible mushrooms as source of dietary fiber: preparation and health
benefits. Food Sci Hum Well. 2013;2(3-4):162-6.

26.Jull AB, Mhurchu CN, Bennett DA, Dunshea-Mooij CA, Rodgers A. Chitosan for overweight or
obesity. Cochrane Database Syst. Rev. 2008;(3):CD003892. doi:10.1002/ 14651858.CD003892.pub3.
27.Gallaher DD, Gallaher CM, Mahrt GJ, Carr TP, Hollingshead CH, Hesslink Jr R, et al. A
glucomannan and chitosan fiber supplement decreases plasma cholesterol and increases cholesterol
excretion in overweight normocholesterolemic humans. J Am Coll Nutr. 2002;21(5):428-33.
28.Sumiyoshi M, Kimura Y. Low molecular weight chitosan inhibits obesity induced by feeding a
highfat diet longterm in mice. J Pharm Pharmacol. 2006;58(2):201-7.

29.Hillenbrand A, Kiebler B, Schwab C, Scheja L, Xu P, Henne-Bruns D, et al. Prevalence of non-
alcoholic fatty liver disease in four different weight related patient groups: association with small
bowel length and risk factors. BMC Res Notes. 2015;8(1):290.

1160 )o)gid g 3ls)s / (ind § Gy 2)93 / OLw)S (Sib)y eole alEils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html

[ Downloaded from siku.muk.ac.ir on 2026-01-29 ]

[ DOI: 10.52547/5ku.26.3.25]

e 33810 51 853 2)(5 139y 1 Gy WY

30.Margariti A, Kontogianni MD, Tileli N, Georgoulis M, Deutsch M, Zafeiropoulou R, et al.
Increased abdominal fat levels measured by bioelectrical impedance are associated with histological
lesions of nonalcoholic steatohepatitis. Eur J Gastroenterol Hepatol. 2015;27(8):907-13.

31.Ming J, Xu S, Gao B, Liu G, Ji Y, Yang F, et al. Non-alcoholic fatty liver disease predicts type 2
diabetes mellitus, but not prediabetes, in X i'an, C hina: a five-year cohort study. Liver Int.
2015;35(11):2401-7.

32.Yamazaki H, Tsuboya T, Tsuji K, Dohke M, Maguchi H. Independent association between
improvement of nonalcoholic fatty liver disease and reduced incidence of type 2 diabetes. Diabetes
Care. 2015;38(9):1673-9.

33.Hazlehurst JM, Woods C, Marjot T, Cobbold JF, Tomlinson JW. Non-alcoholic fatty liver disease
and diabetes. Metabolism. 2016;65(8):1096-108.

34.Regnell SE, Peterson P, Trinh L, Broberg P, Leander P, Lernmark A, et al. Magnetic resonance
imaging reveals altered distribution of hepatic fat in children with type 1 diabetes compared to
controls. Metabolism. 2015;64(8):872-8.

35.Portillo-Sanchez P, Bril F, Maximos M, Lomonaco R, Biernacki D, Orsak B, et al. High prevalence
of nonalcoholic fatty liver disease in patients with type 2 diabetes mellitus and normal plasma
aminotransferase levels. J Clin Endocrinol Metab. 2015;100(6):2231-8.

36.Zhang S, Gu Y, Lu M, Fu J, Zhang Q, Liu L, et al. Association between edible mushroom intake
and the prevalence of newly diagnosed non-alcoholic fatty liver disease: results from the Tianjin
Chronic Low-Grade Systemic Inflammation and Health Cohort Study in China. Br J Nutr.
2020;123(1):104-12.

37.Jeong SC, Jeong YT, Yang BK, Islam R, Koyyalamudi SR, Pang G, et al. White button mushroom
(Agaricus bisporus) lowers blood glucose and cholesterol levels in diabetic and hypercholesterolemic
rats. Nutr Res. 2010;30(1):49-56.

38.Hallsworth K, Thoma C, Hollingsworth KG, Cassidy S, Anstee QM, Day CP, et al. Modified high-
intensity interval training reduces liver fat and improves cardiac function in non-alcoholic fatty liver
disease: a randomized controlled trial. Clin Sci. 2015;129(12):1097-105.

39.Schwarz J-M, Linfoot P, Dare D, Aghajanian K. Hepatic de novo lipogenesis in normoinsulinemic
and hyperinsulinemic subjects consuming high-fat, low-carbohydrate and low-fat, high-carbohydrate
isoenergetic diets. Am JClin Nutr. 2003;77(1):43-50.

40.Tran H-B, Yamamoto A, Matsumoto S, Ito H, Igami K, Miyazaki T, et al. Hypotensive effects and
angiotensin-converting enzyme inhibitory peptides of reishi (Ganoderma lingzhi) auto-digested
extract. Molecules. 2014;19(9):13473-85.

11€e0 1023l g sls)e / Cind § Camyy 0)93 / glw)S (Sib)y eole slElils (alc alas


http://dx.doi.org/10.52547/sjku.26.3.25
https://sjku.muk.ac.ir/article-1-4817-en.html
http://www.tcpdf.org

