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Abstract

Background: In the evolution of brain in different species, the process of neurons formation has
been confirmed in some brain areas. This process is known as Neurogenesis. Neurogenesis occurs
in two areas of the adult mammals' anterior brain, including regional sub-ventriculus and dentate
gyrus in various species, including rodents, primates and humans. Millet belongs to the family
of Poaceae. The seed of this plant has various vitamins and other valuable compounds, such as
polyphenols, carbohydrates, and fatty acids. The aim of the present investigation was to examine the
effect of alcoholic extracts of grain Millet on neuronal density of Dentate gyrus of the hippocampus
in male rats.

Materials and Methods: The current experimental study was conducted on 24 adult male rats. First,
the soxhelet of alcoholic extract form the seed of the Panicum miliaceum plant with herbarium code
9738 was prepared. Mice were randomly divided into four groups of control, and treatment with extract
doses of 50,25, and 75 mg/kg. In the treatment groups, the extract, was injected intraperitoneally
(IP) continuously for 21 day with an invertal of 24 hours and the control group received normal
saline injection. One month after the first injection, the animals were anesthetized and the brains
were gently removed from the skall. After processing, seven-micron serial sections were stained
with blue toluidine and erythrosine. Then, dentate gyrus were photographed and neuronal density
of dentate gyrus in different groups were evaluated using stereological methods and were compared
with control groups using the statistical program.

Results: In the treatment group with a dose of 25 mg/kg, the neuronal density of the DG region was
significantly increased as compared with that of the control group (P = 0.001). Also, in the treatment
groups with a dose of 50 mg/kg and 75 mg/kg, there was a significant increase in neuronal density
of DG region, as compared with that of the control group (P = 0).

Conclusion: The present study showed that the alcoholic extract of the seed of Panicum miliaceum
plant can probably increase neurons of the dentate gyrus of the lab mice. It is likely that alcoholic
extracts of Millet grain increased neurogenesis leading to the increase in the neuronal density.

Keywords: Neuronal density; Millet grain; Dentate gyrus, Neurogenesis

\_ J

*Corresponding author: Arezoo Borna Roodi
Email:aborna6865@yahoo.com

Research in Medicine 2018, Vol.42; No.3; 126-130



http://pejouhesh.sbmu.ac.ir/article-1-1822-fa.html

WDV TRV (T ol Y

wh,at . . L P AP AN SN .
Vf’.,.:rJL,’J/M.&Wsd’{ﬂm“:b//bvé’{::)’u V(’,/.:J“MW

2 (Panicum miliaceam) gwgy o3, 0LS &l I o las &1 oy
P 2Bl ddw (990 15 ulSgm (I (g5 (Fg98 Lmdld

S ol (3 pans 490 S b 02 50 (539, 2 93]

St oy o 311 o)y ( iy 05 S

WAV/F/Y clie ol g )b WASIAIY + i <l s g b

é )

1oAS>

N a6 5353 955 Al b el 5B A0 Dy Bl AT 3 e V5 N (B 00 it G § e LSS gy 53 (AR g Al
@3 0 a3 g 7 D) 3 \mles O Ml il g £ 55 Glalos s 23 5 NS 59 Dl st il A Ol 8
S o Yoo Lo o5l llpe ) i e (6 3 3590 GUABINAS) (T 5 \n ey ¢ e Sge S Wiy IS G\ yd
9995 S 1 gmsn 053 AE s JSW ejlas 3 s 6 adlan ) Ll 335 My as sy (B — B S et 5 O e )
LA Q\>u\ \;,.n\§r_.h GBS g 5%

G35 Lo $ AN £ 2 05\ gy B oS s S0 530 ol B 5 g s )XY S5y g allan ) 2o, 0 (g
edas b Jed @ FAS 50 S X0 355 ojlas b S S (6 b 6s 8 F 4 330 5 48 g e A3 g ISV o jae S
Sda g UP) Jas 13 sy & ojlas Jad Gres § 53 1005 o p SIS 50 S Do V0 353 ojlae b s e S 5108 Jer 0t 393
0 PO B L AP PRI IR PRV U . WA WSS VAL Y SPVPIV-A VUS| I WORWECR WPCRWS A SPVETTR |
B N A I WOPR V-1 RO RU-CHA VS ST FUPE PO VW W R P PR S TS demmem N (A & e 5 ot
N\ 6\A=5J§ sraikaie ) 5959 il ESuls 5 (65 Pe sl GWB sy e s 3 A (65 Se S s g allata ) e
A5 andin 35S s S\ 5 i oM asky il

sdalia Jokae AP RS 658\ adie 53 DG daa 5355 s o e SAS 5 e F o YO 353 sl s 65 8 s tlaaidly
L andie 53 DGailaa 3555 €ils 3 eSS 508 Jea V0 52 S8 108 Jadr 353 0jlas b s o5 8 53 (omen (P=0.001) 05
(P=0) 3 sa\ia Mslns 23\ S S 03 8

o sr S s G\ ug % G0y wils Bl s\ gy O e\.f a\s s\ﬁ\ e Mz & aS 3\s Olis asdllan () 36 g Aol
S gs”\g‘:“i\"j

%A\sj,_.:h 6\4}\.\3: U"'5J3~3 ‘@5}5‘ A:,_.w'a\z uks\ﬁ\ e)\..a& XL Q))\ :‘5.\&5‘:’@)‘9

\

J

(Ve g5 Gl

ol > &S WSl o (Sb (Stem Cell) (gobis slo Jshw 320 j bl jo
25 sladobe ookt sladshs S (o bis 1) Boye «(SN) Jsb
()8l o o 1y ok 51 alises glgl adg oUles a8 dizun (sladls
Wil (was Lulyd plin )3 5 conl dhll 5 650k Jpie coligun
I s S5 (NS 05 S o & e 5 (Sopedl

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-05-26 ]

Research in Medicine 2018, Vol.42; No.3; 126-130

1dodlo
0909 bml 113 e (el (B wilisee aaisS 50 JolSS g,
b st g5 0 4l LwBieye pU 4 anld cpl Ll oad al
Ml)s L)l plis WL o 1y Gu3seye uo.J] sadlas VA5 Jlo
Y580 y59 Clo 4ol Jold Jb ok (ol jie jlanl 93 53 Gu55s)95
Lﬁu‘.u); ‘UK,\JP JAL» caliseo dl.tbdu; P WKM d‘ddl.\.b u.og)J) 9

2922 9551 1) asno DN g5
aborna6865@yahoo.com : g ySIN S



http://pejouhesh.sbmu.ac.ir/article-1-1822-fa.html

YA [ (Panicum miliaceam) swgy ;) olS als JS ojlas 3l o)y

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-05-26 ]

lojg2 b 3955 (il Jlo 3 3815 05,5 4 9 03 (3,5 ol VY g
Cowd & Oghly (flaedllae b g 225 ©yg0 g ATl )b )5 Dl
Slole S bS5l am g 0l plosil aiej (! 50 (ol HI8 1y ]
R PSSR P9 F) ik (g S 4 (el 5 Ggealy b Sllg 325 oyl
(7)ot (o 55k
o U (g dte S & gupdd Sl I o 4 ygluSd e 3985 4l
DB domex Sl o)l 4 jae (g sl I g WS (WSS 0 gl
8 5ol o b 3 9 45 033 )5 00 N+ (Sl 2 0
5 odPs ol by ond aws G9See V Sl Jils oy o
A glelis ‘j bz bl 5 olSgun 4l (F)as LS)".:A"&.;) eyl
G Ve 290 00D (61 puSe ColS gt (DG) (gleilis gy ddlais |l
Lis by ad ags ABle gl uSe Jlote iy g0 510 pbol (ke
L5 03l )|)§ G gbadlas gly iy g 0pladd
o Sl Sap phled sl e X V=V e oS See bS5
Oi9y 5l gy = Al hyled gl g b oolatul las &b pdigel
b odlil (g5ele ywl Ao g 5l
(oSShe ZQe Zframe wile plapsio & Lo pB gloodld 36T Gl
WWad o Ly e b psie (pl &S Cawl.. g Vdisector
Wged Sy 3 oad hyled sbyyg)98 ggeome 1ZQ
0l (5 b pdiges (sladad) §gazo :Xframe
A framexH=Vdisector b cusl plyaS" 5,15 pdiges g )l w2 :Vdisector
S pdiges Lgxjls Colus 1A frame
O Caald b iy 93 oy alold :H

ZQ

o end hled slagg)y Egeme maedl Juob = ———
Yframe

wwn Gy [ ors S pdiges slaasds Egomo p dged
a5 bl a5l ttest wsle (o)lel cladely 5l edliel b lnodls
2 Joeyd 3l yel)b pl il dlasi ausly L NV(Numerical density) plb

(F)295 oo Ao
_ Q

- (ZframexVdisector)

s 0oliiwl (g yieg ,Sun

9 %515 5JUT Anovag t-test ;9051 9 minitab (g,lel )j8le 5 KaS 2 b o3l
Excel )lj8lp 5 oS &y b govo b 43 )5 jlas 15 (0.05>P) (g, bolixe pdaw
LA s

HEP VL

S5 Ll 32 g 05)) ol als (IS o)lae Sl )y 5 Jol> mlis
09,5 g ojlas b oad Jlo slrog)S )3 sl (gl (g adaie
sl 020l S fogad )3 laygy b led s 4 J S

32 P e Y0 593 olac b jlass 09,5 ;5 45 amd e oL Waodlsy (¢ Lol U]
Solie (olj31 328 09,5 L dualie )> DG adain Sg)98 Al (3 p5 okS
2 S 0 59 oyl b jlewd 09,5 0 pismed (P=0.001)0d odnlive
duglis )3 DG addaie 995 wlomsls (2 o5 p)S5hS 2 p)S (o VO 9 )T 5k
() 505)(P=0) 15 salio Jolins _slsE] S 05,5 |

gl 35 Iy wgnj 4l oo (B)led 9 Seigstunn (puyp 5
VO 9> Sl ejlas b oord sleg (glaegS g8 Al o ()blixe
P ke B 593 bodd lass 09) o (VJSB)(23 £95) p)S5kS o5 e
PRS2 pSidee VO 593 Jlass 09,5 g (17 JS3) (3.4 £109) pySolS

(sl o 1 St 85 ol sl i Copgo 4 o 535 ) Sl
5 a1 &Y JgSUge (s &Y 1l 258 (ul @ ol Y Y L Jgil,S
4ol ol b (K98 5 ol JSB U (liliis iy (D) shos Aoz Y
(8)2,5 o 32 3 1y (el Fls CA4

22 FlolB )8 gyl el (niKle lsie @ GlalS T eslial ojgal
s wix s> 5 (Gramineae) oM odlgls | sl LS 5,0 le ]
ot 4ilo 5 sl sloady) gl S plo 1l b8 oyl el alika
wode pU b gugn oi)l (Vewl 08 ple 508 Jeld & cul Cluil
o opl gldsS plo | Sese wls aJg5 bld I (Panicum miliaceum)
(M)grn sl

Loyl 1) epd adply goho 5 sbe She lsis w05 slaah
o1l g Bppsliyg (ine dga «5l doindipy (i loyd
65 gl Jio Codlus o9l (sblje S (o (3ol ) iy a6 L5 390
0 LB ARl g0 LATI JalS o Bgie — B (slagg e 5 (b
03l sblze dlox jlodns 55 )3 130 5 (a2 o (i g JgytadS palS
Sgn 3 3 ciia glgl ot 5 o Sy slaosloe {VF) a2
03 e (1 ol oxima i 5 (L8 slaceS 3 (6 @lie b pegee
oo (slaoslail Lm‘_‘,l,\.:.mflg".;’l b mlo (laie 4 byl ceplply .ol
g Srard Slodialil J| o wie 5] Caign osimen (V)35
(Nl igste § gyl

oo SllGd Gug ) (F9)g wmdld iy gwoy ()l olS &l I
ol il el ot ) (2Ll Slls> (g5, (28 Oy 4
&ndld y ojlas pl e She Sygo U A plodl Bua pl b adllles
sldisel g9y 1)y Slagaod a—iej Sl (IS ugp) (S9)p
sy gl 01 s Jele Sy gl 4 0ene (5 45 ol A
2 ol S5 5 oo dse glsiul Ly ppized ol g ol o315
g ool yeol 51 6 St

Fe) 2 099

b 098 0 Al 5 rgm 9o o VT 9y 228 Al
sy 5yl olS by ad plosl apuiie daly oMl 3151 olKily pole 0aSiisls
wu"g’f’&@.u}i 2 5 Goleer Slss i o bl $5skS el |
ool 311 oISl gy ) 15 AYTA syl 38 | oMol 13T ol
5 ol WelS' (55503bas sl gogn 03] oS Wb (TAUM s 15y
()18 plosl dbuS g 29, 4 (5 S0 lae

g 4 Bllas Jobl oo Y0+ 935 L gugp (5] LS &l )35, )5 0
WS g oKwd 0 Gl Vo o 4 0 Sl 4 2 £ UF e @yl s 0 M
Gl uly ool Cowd 4 slooylac s S 03 3 (oS0 slkac (olp
54 00l )3 Ceelio YA e @ 01)S b a5 )0 ¥O (glod L yg5bsSSl s s
S ojlas (F)ad S g Loy Lol jobo & ol Sl o jlae aliasg oyl 4
Dy o d WA 0L L K5y p 8

69 bl 3 508 B il ilop e duwge 1AL 5 5yge Soge
Cagby g 3,5 Blo ds d VY Ojls dnpd 0 (SO0 el VY 9 el VY
BBl 53 5392 alyd gl gl 138 g O e g s (15l &5 JUs 3 eclin
@ Ollgs Gilosl Jgb 55 w5ad o)l dapde dnly 3T olKiily S llge
ool dlex <8 05 5l Gllges ol (glie g asl (e yawd u_élf ©lie g g.j
350 cpyieS b ad coley g b LIS 3MS) JSSgp ialejl Job plas
Hgds Joie 525 b

b less o558 b b 098 ¥ 4y (ol ysb 4 Slls> (talojl oloj 5o
NS 1S ke 00 593 0jlas b o ip S okS 5 p )5 Lo YO o3 o las
o laog)S p> NS o p)S5LS 2 p)S e VB 93 o)l L e
ol b digy sk 4 (F) jo, V) ©do 4 (IP) (Blao 31> (b9 & 0)las

.‘./ S0
S,

PO AT ol Y 9 —


http://pejouhesh.sbmu.ac.ir/article-1-1822-fa.html

OSen 5 (639,L 9)')1 /A

ownloaded from pejouhesh.sbmu.ac.ir on 2026-05-26 ]

e T+ (YL TR (T 0 (Y s

[

S oyl L ot jloss oalSiiylog] sudos oo ool guan DG 4l : ¥ IS5
(N )oniaryl 9 sy o el S5, L 7Smg/Kg 590

slals (popj dibate Joho jhd wul pasuie JI3l 5 o psbplen
Sl o Canl Al (g pSaiia Gl RS 4 Cand jlos slaog)S >
S8l Fiey98 oy il lailis

ooy

£ o YD 5 005 Y0 363 b o (clbog,S 55 a5 ol s adllas oyl s
DG it )3 (J9)99 wiomsild guogyy (1)) obS &l (SN o)lae p)SokS”
2 8S&lL piomen il (glbline ol B S8 095 &) Capnd sl g0
sanlie )5S 09,5 & Cumd Giall Jgy58 siamdd o)las U o 095
Dy yidi ojlas p)S oS o) o YO 90+ 593 3 SMBT cpl (g 10

G Nsd (o Agle ba (as (b Jle &5l Gne ol @ )8
5 i w5 0 et (S koo ol o |y ald ol g JUS)5
3 ST @ Mo 31 el (el 559595 (V)i g (S5 05
S liiome ol Blaal | (S ol el 5 580le cogutsS )l dox
laJsho (30l dhug @ & 5o jl (bl S0 lp cwsl (alag)ls
05y olS &by oylac I eslatul (V) o pbl 1) (g358 4 265 paey
Cal 0ss GalSgo (glliy gy dadlaie )> baygye Sl iuli8l el
b s I pn NS0 (15 Fi5 (o9 S0 Sl o
Col e s 5> Sidgyigygr slaygS b alia olacuS 5 b plals
sl 5 55558 o0 Jlnl 4y g (as sl Jsbo sl sl loeS 5
(NGF) a5 45518 655 50 ol s )3 5800 ol 4 Aty
o= gl NGF o)l Su5ydss e L (o050 LS
il 1y B mlell baly b )3 ey ol So5dsS cla
Pydie SIS Gy g pelal g his el (pies B3
9 S dsS (onas JUl wdas ly (ae b ad Jes S NGF
hNGF ug as oSy 5 Lag)ls M)l (Jgy95 iy ps
Solowr gloyd 3 Wl oo S (o WA (55 0 Sl i
o3l ilo 53 055 4 Su5dsS slagygyg oS L il e el
okl g, |) NGF ] O sadlas AL e ol
D)1 pamed bo 5450 3l ol pols b doslis (V) ooy lis Jgye
eolgmn (S5 aimdld 9y 03)) obS 4l o)lae e Sl LS o ol @
(WW)eusl 0ad colf cuas a3y Jalo adgi 3 0551 Q25 L j sl Jds el &
9 Je p e b Sl adggd | o ol oy owies
o (V)asly 4l oSl g el pl g9 w55 sl
9 3258 35590 o)las (W g ysh b 4t 93 5l g (@l odbo (59 (sl sbge
9o aSgigd o Jai 4 (VF)gd oo ot dlaSle dguy ) jaw s>
13 Pl Jolse 5 oy 53955 51 (AU gl 2l 53 oyg)g 5l clolis
5 6 pSb g aladls Dy 13 05dll SUle gld pizmen Wlodds s piusw
P399 9 (155 an oS 5 ol Jgl ado e )3 it (3L (gl Shoe
e S 559)5 SB[ (26 sl Jae 5 ol e )3 Loguasy
(VF)Bsis 0

e o oanlito (\ JS5) (2.6 £85) 58 09,5 L (F US3) (3.6 £114)

el Koy b S 095 (aloj] tias (hge cualS gen DG 4l 1) S
(V- Joissa 9 cesdsls o

SIS o las b oad g alEitsloj] ks ge oS guen DG 4l ¥ S5
(Ve )osan)l 9 by ol el S5, L 25mg/Kg 90

0l Hlows 09,5 dw by S 09,5 3 DG anb (Sg)ye8 dendld (i3m0 V ld03
I Gz glas 9 P<0.001 onind (lis sas(n=06) )5,l olS iy ISl o )las

P<0.05 =5 05,5 |

el -k o s e Ml e T

S ojliae L o sl alSiislegl s oo ceolS guan DG 4l ¥ IS
(Ve )osarl 9 gy (ol (el S5, L S0mE/Kg 590

£

(j‘ﬁ%/’&’)z



http://pejouhesh.sbmu.ac.ir/article-1-1822-fa.html

\Ye /| (Panicum miliaceam) swgy ;) olS als JS ojlac 3l o)y

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-05-26 ]

Dgd o allgud )3 559,98 (o9 ol el o)lac

28 S 4o

S0 e by o s sloog,S 3 48 3l ol adllas oyl §) ol gl
DG adlaie )3 p)S5hS 2 pS ko VO 9B 5 VO 593 L gy ()l olS 4>
8L Jhline Sl J S 09,5 & Camd ()95 Ay qualS gn
:@'b).é 9 ,va”’“

ooy Oil 4 Dy KW Uwu)K a8 gl 4Ll Jols dllis Og.l
151y ol 3151 oSl pole oISl uoliiian 09,5 )t dan |
dlﬁi P}LC b.\gwn].) WL) 9 )9’(5")'@(]9 20 )15.) ryl} 05; w):J.A ;J..Q(um
Dgbge ()18 g S lbg )y (o slags)Ken bl (caumw dud b S

S T IV
l.eAltman J. Are new neurons formed in the brains of adult mammals?
Science. 1962 Mar;135(3509):1127-8.

2. Ahmed S.M. Saleh, Qing Zhang, Jing Chen, Qun Shen. Millet
Grains: Nutritional Quality, Processing, and Potential Health Benefits.
Comprehensive Reviews in Food Science and Food Safety.2013.281-295

3. Achille G, Synthia H. Ganadotropins and Progestogens: Obligatory
developmental function during early embryogenesis and their role in adult
neurogenesis, neuroregeneration and neurodegeneration. 2011.Academic
Press.1: 305-375.

4. Behnam-rasouli M, Nikravesh M, Mahdavi N, Tehranipour M. Post-
Operative time effects after sciatic nerve crush on the number of alpha

5. motoneurons, using a stereological counting method (disector). Iranian
Biomedical Journal.2000.4(1): 9-45.

6. Bliss TV, Collingridge GL, A synaptic model of memory:long-term
potentiation in the hippocampus. Nature 361(1993) 31-39.

7. Chandrasekara A, Shahidi F. Content of insoluble bound phenolics
in millets and their contribution to antioxidant capacity. J Agric Food
Chem..2010.58:14-6706.

8. Commenges D, Scotet V, Renaud S, Jacqmin- Gadda H. Intake of
Flavonoids and Risk of Dementia. Eur J Epidemiol..2000. 16(4): 63-357.

9. Gupta N, Srivastava AK, Pandey VN. Biodiversity and nutraceutical
quality of some indian millets. Proceedings of the National Academy of
[DOI:10.1007/s40011-012-
0035-z]. Available from Springer[http://www.springerlink.com]. Posted May
30, 2012.

10. Jahanshahi M, Sadeghi Y, Hosseini A, Naghdi N, Piriaie A. Working

Sciences, India Section B: Biological Sci

memory learning method and astrocytes number in different subfields of rat’s

hippocampus. Journal of animal and veterinary.2008.3(1):28-31.

S

s 3 (PISAKDBLS dapd dnjls gy 2 51 b rizmons Lokiigdls
able ) Jeye sabli,l deus coge (Mitogen Activated)la ;LS MAP
(VF) 59 o oo LTP dgut0 & )] Lo 4 g coolS g CA3 g (g1l S
Sgid pl 4 0g)5 i @ 3leie Sgib S5 00l Gl 3l Sl
Ol 5 JilsMe (i Mo S Jg 35 55 < b 5] ln] lizio 5 o
oylac Bty o Ja5 ar cplply (F)cwl sad iS5 oS
5 I b slacaS 5l (20 Figyp g Al gm0 2 o))l oS 4

8L o )las cpl )3 39290 (slaasgia Mo
Jowi (lrog)S 13 uolSgud DG adlaio )> W yg)90 dlaws yiul38l Lo adlllae jo
ol Jlo 4 0 oanliio o)l p)SoliS” )5 (oo VO 9 8+ 9 VD G5 b o

11. Kalinova J, Moudry J. Content and quality of protein in proso millet
(Panicum miliaceum L.) varieties. Plant Foods Hum Nutr.2006. 9:45-61.
12. Kamalakkannan N, Prince PS. Antihyperglycaemic and Antioxidant
Effect of Rutin, a Polyphenolic Flavonoid, in StreptozotocinInduced
Diabetic Wistar Rats. Basic Clin Pharmacol Toxicol.2006. 98(1): 97-103.
13. Kempermann G, Kuhn H.G, Gage F.H. More hippocampal neurons in
adult mice living in an enriched environment. Nature.1997.386:493-495.
14. Macklis JD. Transplanted neocortical neurons migrate selectively
into regions of neuronal degeneration produced by chromophore-targeted
laser photolysis. J Neurosci. 1993 Sep;13(9):3848-63.

15. Mehla J, Pahuja M, Gupta YK. Streptozotocinlnduced Sporadic
Alzheimens Disease: Selection of Appropriate Dose. J Alzheimers
Dis.2013. 33(1): 17-21.

16. Osamu S, Christina M, Eric C. Development of the hippocampal
formation from 2 to 42 years. Brain.2001.124(7):1317-1324.

17. Querfurth HW, LaFerla FM. Alzheimers Disease. N Engl ] Med.2010.
362(4): 44-329.

18. Rajasekaran NS, Nithya M, Rose C, Chandra TS. The effect of finger
millet feeding on the early responses during the process of wound healing
in diabetic rats. Biochim Biophys Acta.2004.1689(3-4):190-201.

19. Rattray M. Is there nicotinic modulation of nerve growth factor?
Implications for cholinergic therapies in Alzheimens disease. Biol
Psychiatry.2001. 49(3): 93-185.

20. Taupin P. The hippocampus: neurotransmission and plasticity in the

nervous system. 1st. New York: Nova Biomedical Books. 2008;pp:20-25

~‘~/. dop b
IAT

IO ATV (T ol 6T 5 —


http://pejouhesh.sbmu.ac.ir/article-1-1822-fa.html
http://www.tcpdf.org

