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Abstract

Background and purpose: Alzheimer’s disease (AD) is a neurodegenerative disorder which is
the most common cause of dementia in elderly. Fibroblast growth factor 1(FGF1) selectively protects
neurons against neurotoxic effects. This study aimed to evaluate the association between the G/A
(rs34011) FGF1 gene polymorphism and Alzheimer’s disease in southwest of Iran.

Materials and methods: A case-control study was conducted in which 89 AD patients and 73
healthy subjects enrolled. Genotypes were determined by the PCR-restriction fragment length
polymorphism (PCR—RFLP) technique in two groups.

Results: The AA genotype frequencies were 11% and 4.3% in patients and controls, respectively.
The A allele frequencies in AD patients and controls were 38.8% and 30.1% respectively. Significant
differences were seen in the frequencies of AA genotypes and A-alleles between the patients and control
group (P=0.028 and P=0.015, respectively). Also, when the samples were classified according to gender,
significant differences were found in the frequencies of AA genotypes (P=0.033) and A-alleles (P=0.008)
between female subjects in patients with AD and controls.

Conclusion: This study suggests that (G/A) (rs34011) FGF1 gene polymorphism could be
associated with AD in southwest of Iran. Also, the FGF1 gene AA genotype frequency or A allele

frequency might be a genetic risk factor for developing AD.

Keywords: Alzheimer disease, FGF1 gene, single nucleotide polymorphism, Iran

J Mazandaran Univ Med Sci 2016; 26(134): 89-97 (Persian).

89


http://www.sid.ir

oyl —s (— S b} yee—L coll Bilsa ) as
(A9-9V) 1K Jlw  sidwl  1WIC o)lads  @aiy g Cuwy 0)9s

yul {1 5jles UFGF1 (3§ G/A(rs34011) Qs jgo b blijl

'y ey shlaae
r‘._554>.->Il._al.5 >
'53)5005 Sgmge Ul 25,
' 3oz Lowwl

Ydl s Lo ule

23,8

U SG olas opl dlygo (Jlo 657 53 iles b Jie Jls5 Jule o 5wl JT (6 )le 10 9 4ol
&y 3o 4 Fibroblast growth factor 1 (FGFL) g b iy 5556 oS Slr0T 51Abb o 03,8 0y oy )
s m s m BLI (s aalan (ol 51 Le im0 Sliblons 28 5555 D1 1) W05y 55 gl
A e Ol o f g Sl s el 3T ke LFGFL O3 G/A(rs34011)

VF 5 el 3T 0 Mas slew L5 A Juls 03,8 53 53 (glali 350 055 ol 55 andllas 55 50 5131t g 9 3lge
SIFGFL 03 GIA(IS34011) oa s go i 4 Lo st o (Sla 55 s g ik 3,05 U257 035 Ol gie 4 ol i
A& eslizal (PCR-RFLP) oSG

03,5 33 5do ;o V) Jlanos, S 3 AA Glacs s Sl a8 sl Olis adllas oyl by e slaasil daaisl
L il o daoys ¥/ Jj:;fajjfﬁ}M):Y’/\/A)\Aﬁa}f)sAbﬂT@bbéﬁrn VIR A g
=/ V) A T 5 (p=2/*YA) AA < 55 Slslp 55 I8 05,5 5 Ollas o Gl sne sl (b ey
S 93 S5 e gl (Ui (Auai St Ll dali 05 8 5 Ol 45 sis ol osdle 5,05 350
(P=+/++A) 028 05,8 50k o A T G113 5 (p=2/2Y%) J 287 5 AD Oliles o AA 555 S1sl 3 53 0
RCI P

= o oS L 53 3T (ol 4 Ml kst b il 5 o FGFL 05 GIA(rs34011) ot ) 50y sz biisionl
4 Ml gl e (S5 6 S5 K Ol Tl (S A T 5 AA 55 ccnl oM il a5 e O )
Al e 3T ol

Q\ﬂlcd.gjilfj}diirﬁé)}sksl.;cFGFl C)jc,«.llJ'JTLg)L‘..ﬁ 1638 sla ol

doddo

&SG Golaw ol il o Mie 0T 4 Ol s (Alzheimer’s Disease-AD) o7 (g,
(neurodegenerative) Lag gy 55 ods 5 e 51 IDs| 03yl sl 3l ys Jules b Jae dig) fele &:ﬁ@u
ml S Sl pasls o Sege S Ll e 33 8 ke V0 31 i 5l Il s oS asl

E-mail: akheirollah@ajums.ac.ir S s Il o e e Sy 0aSils 0 ls sk (S ke ol 1ol — AL LS pale s ghuuns ilgo
Ol el 5 als s (S oo oltils ¢ Sy Sl ¢l oot g A3 o3 )18 (6 gmetils )

Ol el 5 ls sk (S p e oBtils ¢ Sy 0aStils ¢ 2l (o 05,5 ookl Y

Ol Sl 5l oo (Sl o8ails (S 5 otStils ¢ J Sho 5 gl Dot 38 o ¢l o g 03 5 L slil ¥

WAPANE Dy g 76 WAF/DNE 1 Dol g gl 7 ARV 1 23 s oyl

1191E aiaw) « | VIS a)lads (@aiy § Cuny 0)9 ohsjls Ak} eole oGRSl alas 90


http://www.sid.ir

ul]lEnlbgu&ug.’l:.nl:il:?lbﬁ.Amn

B U ARUS PP
lasl 3l (S Olpte an) Dy, db ) 586
Sl 3 Ly By b b 5SS sl s
Ay S AL e bl s e (SO5 5
SIS e Oy 8 ol Oy 4 ) Cadly b
Sla ey (Vi INAS o Cbibloes oS $9) 8
O (6 ol AT 5l 31 e Sl Sl (glracs s s
sesan ) Dby b b,y H S aS A s
0Ly 6 LS Ol bl 55 Jleb (slacawg T
Loy 5 STl aS Whesls Ol Olalllas 5 5 ()3 55 o0
> HDL &S5 s APOE jiw 0o 5o ) (2Bl
Sl by 85151 5 5,0 el s Jlab (glaca g zul
APOE b5 3 b 5l (535 o (s s ]
SIS e Ly (0FamaS e Jles!
Sl 3l Sl Ul 5 e 055 () 2 7S
S5 by b e 55857 o0ken 355 Ll T
05 (Single nucleotide polymorphism) s &S g
ol 3, S 55 Il Eel uSl g e 555U ol
) et 53558 el IT (ol bl 5 55
05 pmeosnhy Sl aie) 53 (oildes Dlallas Oliis
L5 &5 lesls plowil sl JT (5ler 555 2 FGFL
=305 e gl ol ol s ol 5Lt
FGFL 05 539, 09,3 GIA(rs34011) V.m_é,yslé
ol 48 ot S 5 Sl odd 03ls e
Lol 55b GG i 55 5 b sn
2> Wh Ml n Lo s sl JT (6ol &S5 2131
L il 01 LSCes 5 Tao by 655 adlbn
05 GIA(rs34011) ) g0 aS Al et ie
2550 oSy, &G s 4 AVA (55 5 FGFL
a3 8 s wliT solan ) e (S5
Cd ay ja3lite s 4y a5 L ol oLy 00)3 55 o
Conadl 5 Calizes slaama 53 LS Slalllas 1 okeT
b5 el I Goles & Dl 6Ky 55 by 0 Sk )
S O3S U Lo 5 5iS 5 anlllas bl &S pl 4 ax g

(B-amyloid plagues) (sus sheTls (SLacS™SL ((glow
(neurofibrillary tangles) s, ,uds, 5 sLaMS
Ao PL e G b Sl e aS il
a hud pea AU 55 5 5 LOs) 8 ol 55 i shaTl
02 0338 T o35 4 O, 5 J1s 550l
ol AT ole 4 Ml $ s (55 2 Fsn SlaysSTB
s iSTESLS 5 e Ll 5 e Oloyd 5 Ladeid g o
Ll 0L Olhlews (g5 = andlae b Olaases () ALEL
adal b o, p e 5 S35 5S 6 g3 2 S
Sl 5555 L (95,108 o 36 a0l 3T (6 les
el Soles 0l Oleys 5 il die 53 457 (g3t
sl SU as sl el 3T (gla e (ol 0l
Sk 5 by oS s S3a5 ) bolen bl (NEw
Al IT ol 4 Ml st (555 ol Sean (S5
C N P A O PN UK VPR SR I &
(Single nucleotide polymorphism) s &S 5
Solom 03 Joso a5y 5 4 by e S0 050
sl (Jlte Olpe S e 51T
BACEL 50 05— 51 05,5 (G/C)(rs638405)
b osn sl pl oS 0ds 1S 5o esls aets
Gola Sl p Fon (S5 5556 S &K Ol e @
et O35 d e a3 S sl JT
CYP46AL APOE (sla0} 4 b g o (sl punsd s 32 b
I s g 2 e Cadizes gla ) S 53 BDNF
Lt oy g (] 45 Sl ok adnin 5 Lilas 8
Lo e el IT ool 0 D) Sy L il 5 e
05 a2 by by gy o) Do (oM L
Fibroblast growth factor 1 o s Ay 5 eS6
25SL S, &G Ol e o Ul 5 e 55 (FGFY)
oyt a8 s T ol 6l e (K55
S 03,51, GIA(rs34011) r..*,é)ydb_. Olaases
2l S Sl ol 518 5 Llesls Lasis FGFL
ol b RIS L ol pan b 4 i) 0
NS Sy 6 Ol st 4 5 i a5 e el HT

q 11Q1E siaw] « IWIE o)lais (@aly § Cuny )9

ohsjls Ak} eole oGRSl alas


http://www.sid.ir

G e’ s DNA (g llt
J S5 law 31,00 O 5 45503 3 &SKn 55 DNA
QlAamp blood (QIAGEN) &S jl eslerul L

b wgel Szl WIDNA L 3la >
G2 el jleslin Wil 3PCR &S5
5’-CTGATCT-TATTGCTTGGTCCTTGGG-3’

s (forward) o . Ol e 4

7

4 5-CTTATGTTCCCAGGCTCTCCCTTG-3

A § iS5 (Teverse) . sSas —al Ol 4o
55 DNA ;| rﬁb@\ Sleslizel LPCR ST
s S Wl e OT 2 SV s
23 Y ey S /Y 5 (Ampligon) Ss 2s
PCR STy sl m a8 Gloj 4l ks plosil sl
25 Dol oS Sl g o8 b g
¥ Jols as o 00 OC gles 5 4ids 0 il
sl FO FOOC slos 53 45l ¥r ADOC sles H5 4l
S Gl VYOC glos )5 4iss ¥ 5 VYOC gles o
Jsmamms o3l Loyl 5 1 L PCR Solakad pla JolS”
54 b Cas Y00 PCR
ol o b p LGS 55 e S
L )3 aS FGFL 05 5 s, 09,5 GIA(rs34011)
sl 05 oo Laraslr A U5 2S5 LG w5l 5 0T
L 5 (PCR-RFLP) ¢SS5 Lo w55 PCR J yames
s—ebasl Hhal ou S g v,_}_;T 31 ol
a> ;oYY 3 FGFL 5 G/A(rs34011) =t sm b
N pmme b 03l o el ¥ Side 5 8 sl
I35 895 505058 a5 as 5T s 5l Jol
et T Safe Stain U ¢TSS, 5 5,87
TE G SY SV PORE - g U e RS PO R YU P
G5l FGFL 03 51 glaakss 5lan 45" PCR J sz
0d S 5 glms m_;Tt{;,,)t,,u;nﬁ kil o SNP
S OF 5 VPV FY) dabad 4w 5 355 03l 3, Hhal
235 0dil oG P sy 5 35 8 sl Gl

S5 Gl S OF 5 ¥4 Y) aasd 53 slows] &y 50

HT 1515 i LS los S 505 e ool a8 55
FGFL 03 GIA(rS34011) nd s yo by sl 55 5
ol Bl 851,080 5 (6 AT Ol 5o
5215 el IT obas 0 Ml 6 L 50 b

.riuumo\ﬁl&,&gkcﬁfu

L b9 9 3lge
PSPy

53 Lt =350 055, ol > andllas 3 40 51 3
M Joli Jslos 8 ids 03T o5 Coyso w03 5 Y
VYRRV Y i e L) el 3T & S by 5
ol ps3 03,5 5 (JlwQF GOV w0 gdous 5 5 Jlo
o e ) 8 05,8 Olse ol S VY
6l m (JLw QY L 50 i 03 5doms 5 Sl Vo VS
DSM-IV (la jlas 3l asdllas 55 40 51 31 (6 lows aimis
computed tomography  Jels S5 555,55 s seiT
s magnetic resonance imaging (MRI) L 5 (CT)
mini-mental state examination  fol% ol glacas
Olgy s olasl jaase oS i b 5 (MMSE)
3,50 05 5 r)l_..« R () O R AE eslaal
5 Sy a5 S 05,8 55 aallln 5 e
sobasl jawsin e, bey ol glbows
S S MMSE 6 405 ¢J =S s ol 487 i eslazal Ol
oo Ol ylas Ol 1 (6 mas!3IT Ol i sls Y5
s olasl s e om0 5650
Sl e e sadl el 5 (i (OleadS (gla0k ey
5 Lud Ol gl Oladln o&ay LT ey
39 55 s Ol el el 5150 J s sl Bl
255m 53 kb a8 B0l 3151 alS ol o J 1S 8
50352 6ol 3D Ohles Ll 4 a5 b sl 0 8
bl e gy Jorl e 53 (ST soLAsn pe
U;,,Qﬁlduu;ujmj;mmﬁ&s
ool i (S e o5 B0 e Lo 5

25,5 b il

1R91E sidw) « 1RIS a)laids «@aiy § Cuny) 8)93

ohsjle (A} ok slEibily alas qp


http://www.sid.ir

ulllEﬂﬂ!uilH.ﬂli‘l:"'lu.iLlﬂﬂ

b a8l
5 St AT Slag ;AL Joli anlllan 350 51 30
Slabntn 4 L3 J S 05 5 Olse 4 ol i WY
5 o o ile 065 5 01 Glslp el 0T Ll

el ol 0als OLES Y e)w J}J.:- BE (MMSE aﬁl

MMSE o 05 5 o 080k ¢ i Sls13 55 1) ooled Jgor
JAS 02 5 6 ml 3T Olsles 5o

o

MMSE . oS ——————— g andllae 3 g0 31 31
53 2
JUVYE e vF A Sl
e JLVeMA R w Js
26< MMSE
¥ s VoY N3

Sobo b i 5 e 0 BLS) e 5%

0331 s Mann-Whitney 0 53T =5 5 a5 el JT
Ria P00 4 a5 L aS Ul (lqu'\chi—square
ol S gdtes Juale SO 5 S 45 A
o 03ls LY B)Md}-l?))&l{)}b‘»{dj:{)
Oblas 53 Lo 55 5 W (1513 o !
03 JolS 55k 4 i oSS 4 J ST 5 T

el 0 aJ)jT“ aJLa.fL dj-"‘

Sl AT Obles 53 o 55 5 JT Slsl 3 w552 osled Jguer

JJ:S sl 8l g
O - VIESM
(95%CD) Sl e P ol Y
A SNYA ) Y/YY (A O/YY GG
SRNGAY-IN) Nia\s ()0 (FY)F/Ye GA
XFCIN =) /YA (\2)4s [CNATAN] AR
A +/FAF (/5 ()Y
EF( /YA VD) /N0 (FEN/ FOMA

O 4 S sl Ol aallas ool glaasl

05,5 5 Olles o AA 55 G113 55 (5ol3 sma
(2= =F/AFr df =\ p=2/YA) 5 15555 d =S
A JIT (S1s13 53 6uls mme Sl o) 0

53l o A T 55 s 51 30 5550 2SI
QLﬁﬁQM}PCRJij\ a)wjljl.aj

Sl 0l 0l OLES V'U’T JJ.:

355bp

‘._m_.éjjawh,gbﬁfPCR slaasl ) ooy po—ai
Verbp Lasls M FGFI o} G/A(rs34011)

M1234 5678910012130

302bp

161bp
141bp

S3bp

by3n 4 L s s PCR-RFLP (gL 4l F 03l g
Voo bp el MFGFL o5 G/A(rs34011)

AA N &5l

GAINY 3V O A AF g gl

GG NP WV F b XY ‘_;Lam'f..i

3l eslizal b (55T mesm 31 pmg Laosls 1(55leT s

25 8 )15 T i 5 25 3,50 SPSS 131 o
3551 T iolecs oy Sleslaal U s JIT Il )3
e I PTL Lacs 55 Slsl p amslie Cogr s
0531 Cmws 40 Cga b o3lixul (chi-square)y?
4 .(p <+/+0) us eslizul (chi-square)y? ous 3IOR

s S 5 s e CoMes| Ol e

qw 11Q1E siaw] « IWIE o)lais (@aly § Cuny )9

ohsjls Ak} eole oGRSl alas


http://www.sid.ir

iz S8 4 =57 13 5 6 ma I Oley 53 b 5 5 T S5l 3 w55 oF sl Jguer

OR e 065 sl

OR

Ols e Sl 2

g

(95%CT) Sl e P e (95%CT) ol e I o PV
RS R¥i22N (YY) «/YF (Y0) +/Y# 3 Ve Ovvna [SAPAZARY GG
NI -X/) </FAA (08) /10 (V4) AN VY C XA Y0¥ IABY OO V/YY 0P M GA
NG = YA D ay )y [SADX-TAN] A AICAL R VIV asdd ((IAVAL4 )7/ AA
) Wiad (V) FIVE ($4) AFY Sy CAYVY (FV)V/5% (FONBA G
CYECAY - 0Y) oA AT (FVYY <IXB( OA-X/PA) </FAF () a/re (YA) /6

Sle Oswli g0 51 5 5 opl Lo (VPO ) e oyl 3
3 pr 555 L5 &S Ol e 4o FGFL L L5,
oS lole gl os wtld el JT (6l slou!
S S ol s Ses s Pasl Esl
e el I olen 4 Ml 6y Rl 31 Ll
o S 5 ST e sn Ay Sl ) ) S
FGF1 o (Single nucleotide  polymorphism)
S50 = Ol o35 3 FGFL 4y bg o 05 AL e
S ORI s 15 (5031.3-33.2) 0 p 5505 S
reosn i OSB nla bs e e Slapd s s
aS Wil s FGFL 05 5 ge9 5 03,5 GIA(rs34011)
Dbl a e AL S 5L G Al S 0T b s
b a5 oo Slalllas buly eas o
o plasil el T (6)lew 6595 2 FGFL 05 gt s 50
Wl gl ol 0l fol sl ol &S (ol
B Y F s 0K 5 Yamagata glasilas >
1 Lo o315 53 FGFL 03 GIA(TS34011) oy o oy
‘..w.“.‘e)fggauf.u;bgugj.u;\;J\JA}_JUTs,y
Golas Sl e (S5 S 5 GIG 5555
s HSer 5 Y80 i e (DAL o el T
Lo ir 53 1 FGFL 03 GIA(TS34011) d 50 b
ol 48T sl plis Yamagata JSles 9 L5 S )y
et N S S BIG 5 55 5 s s S
6 53 adlln 55 Ll OVLEL o el T olew sl
b g8 b (595 aAlllas L 01, LSes 5 Bian
ol S Al 0L FGFL 03 GIA(rs34011)
Solon Gl e (SN Sy S 50
Yo VF Jlw s ()AL ad e 5558 53 esl T

S i ea (12 = =0/0F) @ =) =270 0)
il oo ol dali 09 5 Oy
G AA G585 (Sl B s Gols s Sple (i
P=2/0Y) ds edaline 05 53 J 2S5 5 AD Oyl
Sl me Dol (e gdle (2 = =F/0VY df =)
IS 550 5 6 el T Ol o A T S50 5 o
(2 ==f/F0Y df =Y p=+/++A) L sdalis OU s

La0g) 5 oy et 5 I 5 el T (65 lecs

=+ 45 3L+ (neurodegenerative : sl 5355, 5)
CLaeSH, (olew ol (S5 glapale oy
slaa NS 5 (B-amyloid plaques) s JsTle
()sb e (neurofibrillary tangles) (™ ;s 3, 5
5 RS e 534S (godae Slalles 3525 L
AT ol o el ks plnil (5ol (2l DLy
S5 Dl x5 by 5S6 (Dl sile 3L azt sl
AU T ol 4 Ml Ky S35 2 ol (Kee
Wlg oo (FGFL) YV gDy b Ay 5 o560,
Golas 5.2 03 653 (S5 555 &S5 Ol e«
o gt 5 gl Ga s 255 43 8 Jais0 el JT
055 aS W e OLES (6 sl T Olylaws 20 3L
I glacs mal 3 om0 ) (mudly b i)
(oml megde (D355 o 0Ly (6 SO O sl
0L (6 sl IT Ol 635 o adlllan b O Kiag sy
S alS Eely FGFL ralsS 45" aisls
5o g eelST 4 0k 52 Juaze 55 (Calbinidin)
oS 5958 DSl st 31, 0,8 Jes opl &S

11Q1E aiaw! « |IE a)Laids @0y § Cunyy 0)9

ohdjle (i) ol oGl dlas qic


http://www.sid.ir

ul]lEnlbgu&ug.’l:.nl:il:?lbﬁ.Amn

e sl cpl ) a8 48 a3 & ki s el T
3y50 3 A1 aldas 55 SO 5 (6315 ¢ 55 s 4 el
sl andllas
laassl 48 5,8 (6,8 wons Ol 0 OLL o
r—ﬂu:é)}ﬁ&d}‘}duubﬁ‘g‘bﬁf
L Sl oo FGFL 05 g0 09,5 GIA(rs34011)
2 s oSl s el T 6ol 4 Ml ¢S
A HT 5 AA 5 55 0l o Dle Al L e 0
5 K sl M FGFL 05 0l s Sl o SKes
) S e S5 K, 05 01
ps 5 s p st a5 b il T (6)ley
33 b b s 1 40l ] 3 aalllan oLl
EL  glies g S A S L ol arer
Sl ol osdls 55 oo do g 5 Aokae
OLES gl Caliien o531 Ly slaCamar 53 (6 e
05 Ol Al glaacar b ad ) 50y o) L3I 0515

AL o 5L 3550 5 el T Olsles 45 FGFL

SISl

iyl el UL Sl i O e 4 Alie o)
Fm ot e LT (AL et 45
Colem 5 i LS s 8 z! ! (CMRC-124)
o tils i (5)5L5 5 iasl, da s Lislae Jlo
L b 0,5 53 Jaal s s s (S 0 e
S5 Sl Dl 55 5 (S oS0
b plouit 3lsal 5 s st S e gle oS

References

1. De Strooper B, Annaert W. Proteolytic
processing and cell biological functions of
the amyloid precursor protein. J Cell Sci
2000; 113( pt 11): 1857-1870.

2. Yamagata H, Chen Y, Akatsu H, Kamino
K, Ito J, Yokoyama S, et al. Promoter
polymorphism in fibroblast growth factor 1

gene increases risk of definite Alzheimer’s

05 GIA(rs34011) by 5o s UILLSes 5 Tao
Ao 5 Lols 15 IUT 5,0 1) 528 43 FGFL
S AIA (555 5 by gn s o) 4S5 A §
00l o ol IT (G ole (1 e (S5 &K
Slalllas s by o s 53 3 5 g0 LS
Sy lalomax 53 (93155 ¢ 55 5l AL L5
ol s a4 aBlne ul & 4 5 L L ASL anlllas
o=l el g Gl gl cmaz 55 (S Olallas
L s e 3T olan o Ml K 55 by 5o b
Csmo 055U L5528 55 anlllas ol oS oyl & a9
FGFL )5 GIA(IS34011) (ud ) go oy Lo ol 43 5
Ol s f wsorss @l oS Lass b sl sl s
e e Lk L B BN ESTR
AA C5 55 S5l p 55 Gols gme Soslis & sl Ol
3155525 J =8 05,8 50y e A [T 5
ol ol 0,8 5 Olslay 45 o i o
S92 3 Gl e DBl (glbaib o
0L5 55 J &8 s AD Ol o A JT 5 AA 5555
S glaatlas Asiles aalllae ol pl o s ot lie
doas n LS ) el e 55587 55 TR0 Lo 5
NI FGFL 035 0ls s Sl o Sen AA L5 535 oS
Sl e (S5 S G Ol e 4 S sl
s5bolas Lel st a8 k5 s el 3T ol 55
sYamagata Lbw g 45 Slallls j5 A s ,S34S
GIG 55 45 Ud Lasine (Y1) A S plosilY a0
Golow 81 e (S35 65 K5 Ol e 4 Ll o0

disease. Biochem Biophys Res Commun
2004; 321(2): 320-323.

3. Hendrie HC. Epidemiology of dementia and
Alzheimer's disease. The American journal of
geriatric psychiatry: official journal of the
American Association for Geriatric Psychiatry
1998; 6(2 Suppl 1): S3-18.

LA 11Q1E siaw] « IWIE o)lais (@aly § Cuny )9

ohsjls Ak} eole oGRSl alas


http://www.sid.ir

10.

11.

. Jo SA, Ahn K, Kim E, Kim HS, Jo I, Kim

DK, et al. Association of BACE1l gene
polymorphism with Alzheimer’s disease in
Asian populations: meta-analysis including
Korean samples. Dement Geriatr

Disord 2008; 25(2): 165-169.

Cogn

. Tsai A, Huang CC, Yang AC, Liu ME, Tu

PC, Hong CJ, et al. Association of BACE1
gene polymorphism with cerebellar volume
but not cognitive function in normal
individuals. Dement Geriatr Cogn Dis Extra

2012; 2(1): 632-637.

. Raygani AV, Zahrai M, Raygani AV, Doosti

M, Javadi E, Rezaei M, et al. Association
between apolipoprotein E polymorphism and
Alzheimer disease in Tehran, Iran. Neurosci
Lett 2005; 375(1): 1-6.

. He Xm, Zhang Zx, Zhang Jw, Zhou Yt, Wu

Ch, Tang Mn, et al. An intronic CYP46A1
polymorphism is associated with Alzheimer
disease in a Chinese Han population. J Mol
Neuro Sci 2012; 47(3): 514-518.

. Bian JT, Zhang JW, Zhang ZX, Zhao

HL. Association analysis of brain-derived
neurotrophic factor (BDNF) gene 196 A/G
polymorphism with Alzheimer's disease (AD)
in mainland Chinese. Neurosci Lett 2005;
387(1): 11-16.

. Eckenstien FP. Fibrolast growth factors in

the nervous system. J Neurobiol
25(11): 1467-1480.
Guo ZH, Mattson MP. Neurotrophic factors

1994;

protect cortical synaptic terminals against
amyloidand oxidative stress-induced impairment
ofglucose transport, glutamate transport and
mitochondrial function. Cereb Cortex 2000;
10(1): 50-57.

V, Masliah E.

neuroprotective effects of acidic fibroblast

Thorns Evidence for

12.

13.

14.

15.

16.

17.

growth factor in Alzheimer disease. J
Neuropathol Exp Neurol 1999; 58(3): 296-306.
Everall IP, Trillo-Pazos G, Bell C, Mallory
M, Sanders V, Masliah E. Amelioration of
neurotoxic effects of HIV envelope protein
gp120 by fibroblast growth factor: a strategy
for neuroprotection.
Neurol 2001; 60(3): 293-301.

Ueno S, Ito J, Nagayasu Y, Furukawa T,

J Neuropathol Exp

Yokoyama S. An acidic fibroblast growth
factor-like factor secreted into the brain cell
culture medium upregulatesapoE synthesis,
HDL secretion and cholesterol metabolism in
rat astrocytes. Biochim Biophys Acta 2002;
1589(3): 261-272.

Tada T, Ito J, Asai
Fibroblast growth factor 1 is produced prior

M, Yokoyama S.

to apolipoprotein E in the astrocytes after
cryo-injuryof mouse brain. Neurochem Int
2004; 45(1): 23-30.

Tao QQ, Sun YM, Liu ZJ, Ni W, Yang P, Li
HL, et al. A variant within FGF1 is
associated with Alzheimer's disease in the
Han Chinese population. Am J Med Genet B
Neuropsychiatr Genet 2014; 165(2): 131-
136.

Thorns V, Licastro F, Masliah E. Locally
reduced levels of acidic FGF lead to
decreased expression of 28kDa calbindin and
contribute to the selective vulnerability of the
neurons in the entorhinal cortex in
Alzheimer's disease. Neuropathology 2001;
21(3): 203-211.

Jaye M, Howk R, Burgess W, Ricca GA,
Chiu IM, Ravera MW,

endothelial cell

et al. Human

growth factor: cloning,
nucleotide chromosome
localization. Science 1986; 233(4763): 541-

545.

sequence, and

11Q1E aiaw! « |IE a)Laids @0y § Cunyy 0)9

ohsjls Ak} eole sl dlas (%


http://www.sid.ir

ul]lﬁnﬁgu&uy:.nl:il:"'lbﬁbmn

18.

19.

Huebner K, Nagarajan L, Besa E, Angert E,
Lange BJ, Cannizzaro LA, et al. Order of
genes on human chromosome 5q with respect
to 5q interstitial deletions. Am J Hum Genet
1990; 46(1): 26-36.

Yao L, Li K, Zhang Li. Analysis of the
interaction of the-1385A/G polymorphisms
of FGF1 gene promoter and ApoE gene in

20.

Alzheimer's disease. Chinese Journal of
Neurology 2006; 39(2): 89-91.

Bian JT, Zhao HL, Zhang ZX, Bi XH, Zhang
JW. No C>T

polymorphism that is located 1385 upstream

association of the

from initial code of fibroblast growth factor 1
gene with Alzheimer's disease in Chinese.
Brain Res 2010; 1328: 113-117.

qv 11Q1E siaw] « IWIE o)lais (@aly § Cuny )9

ohsjls Ak} eole oGRSl alas


http://www.sid.ir

