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Introduction: Cardiovascular disease (CVD) is the most common cause of death
in patients with type 2 diabetes (T2D). The association between diabetes and
cardiovascular disease is complex and multifaceted. This study aimed to
investigate the possible association between rs8192688 Polymorphism of the
FABP-4 gene and the CVD susceptibility in T2DM patients in llam Province, Iran.
Material & Methods: The statistical population consisted of 210 cases (T2D
patients with CVD [n=70], T2D patients without CVD [n=70], and healthy
controls [n=70]). The frequency of polymorphisms was investigated using the
Tetra-Primer-ARMS-PCR method.

(Ethic code: IR.IAU.SHK.1399.011)

Findings: The results showed that TG, HDL-C, and LDL-C in the T2D group with
CVD were significantly increased, compared to those in the T2D group (P<0.05).
The frequency rates of the CT genotype in the control, T2D, and T2D with CVD
groups were 26%, 24%, and 295 (P=0.16), respectively. Moreover, the frequency
rates of the TT genotype were 6%, 4%, and 4% (P=0.12), and the frequency rates
of the T allele were 19%, 16%, and 19% (P=0.09), respectively. There was no
significant relationship between this polymorphism and the studied groups.
Discussion & Conclusion: The results showed that TG, LDL-C, and HDL-C could
have a role in the development of CVD in T2D patients; however, the rs8192688
polymorphism of the FABP4 gene was not involved in the development of CVD
in T2D patients.

Keywords: Cardiovascular disease, FABP-4, Polymorphism, Type 2 diabetes

» How to cite this paper

Bakhtiyari A, Bakhtiyari S, Peymani M, Haghani K, Norozi S. Investigation of the Relationship between the
rs8192688 Polymorphism of the FABP-4 Gene and Cardiovascular Disease Susceptibility in Type 2 Diabetic Patients
in Ilam Province, Iran. Journal of llam University of Medical Sciences. 2022;30(2): 97-104.

@ @ © The Author(s)

NC

Publisher: llam University of Medical Sciences

Journal of llam University of Medical Sciences: Volume 30, Issue 2, 2022


mailto:bakhtiyaribio@gmail.com
https://orcid.org/0000-0001-8792-6364
https://orcid.org/0000-0002-2500-269Xs
https://orcid.org/0000-0001-5075-5661
https://orcid.org/0000-0002-5064-6163
https://orcid.org/0000-0002-5780-4160
http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.15634728.1401.30.2.6.7 ]

[ DOI: 10.52547/5imu.30.2.97 ]

Pl ofsi  peds obSldle adaxg

VOFY-FYYA :P-ISSN JIMUS

YOAA-YVYO :E-ISSN

— o s slow 4 Wt Sluriaad b FABP4 (5 58192688 s 390k (yluo b 51 oy
P bt 50 ¥ 90 LS O jlow 43 SS9 ¢

85909 g e TGl de T Gl me T Tl Y T Sl el
01l 63,5 g 03,8 i Aoty ¢ Bl 55T o305 cagly e 5S> ¢ gl Zn S o3 5

Ol oM pBll (S5 o sle o8l ¢ (Kb 30SCals ¢ Il (qogm 03 5"

Ol el el (S o sle ol ¢ Sy 308005 Bg,0 5 hios ST

suS allio cleMb!

o o o z . . . o 2oy Wl £g0
SLslew 5 Cubs Ole b5, .ol T2DM qyﬁ,ul;lﬁﬂ,df,‘_.b@,@u Y P U LT SR VIR T

LFABP4 er58192688 W)}Adli QL_.A JﬁU)\ s anllas u{“)\ ol .l s@’}‘x‘?}"‘:’!‘.ﬂ Léjfjd’l;

VP RYY il 50 S b
DSy ()\;_\ Olwl 55 ¥ &y s Ohlen )3 By ,e — (b slacg len 4 Dl sliazal

VEC/ONY 1 98 g b

Ve a8 s B olan D ¥ g5 (2ls slany V) SN Jels Gl ol 55 e deele 1 (9 9 3ge
VP NN L B b

TOa" 55 ot oy A5 s (ol 331 A5Ve 5 e 5 b 00 ¥ 5 b e &
_ ) VEo Y ST 2o sb
<235 pleil Primer-ARMS-PCR A

b3 sma 5504 T2DM o5 5 4 Coei T2DM With CVD 65 5 ;5 LDL-C sHDL-C (TG sl il s iy

B3 ol Sl las ol pen & b5 5 b3 WS slaes S 55 CT (gl sl (P<O.05) 5 il oI5l P g ok
Lz HYLe

e T WT Jislp 5 (P=0.12) o ys ¥ 5 ¥ & i TT (i3 sl 3 dP=0.16) doys YA 5 YF (Y9 L3 e ST
pole 8aSals ¢ alid i 5 058

L 5 g ekdanlllan Slaes B 5 ed ) sa ) Ol (6 13kas B3l 3 (P=0.09) s ys 14 515 V4 g
Ay oDl 5T &> aly
wils 25 T2DM 0l by 53 CVD dam g 53 il 5 o HDL-C 5 LDL-C (TG o315 0Lt gyl 38 40w §
Qlﬂ‘cb;ﬁcéﬁjg—f«
Email:
bakhtiyaribio@gmail.com

2,6 22 T2DM Oyl ;3 CVD dxw 5,5 FABP4 (55158192688 e ST AR

Y g5 ol oy sk o B o glas sl (FABP-4 1 suls™ (slao3lg

slazwl LFABP4 (5rs8192688 e 30 s s LUl eyt 9 €595 s S ¢ Sla= to o e Slomy VL (g jldey ¢l (65 Lss 1L <

AV=-VE PO S el (S el oKsils ke dloma e Okl 53 Y g5 25 Oley 53 (B30 = 8 (slacs ey 4 D!

@NOIE

NC ulf..\wu}’ © JJ§AL_§> ﬁ)l.:‘ L_,,_iw).: |n5lc oKisls )MJl)

o LAy adx o

Sl psle

5/ e

=


mailto:bakhtiyaribio@gmail.com
https://orcid.org/0000-0001-8792-6364
https://orcid.org/0000-0002-2500-269Xs
https://orcid.org/0000-0001-5075-5661
https://orcid.org/0000-0002-5064-6163
https://orcid.org/0000-0002-5780-4160
http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.15634728.1401.30.2.6.7 ]

[ DOI: 10.52547/5imu.30.2.97 |

D
D

L FABPe (5 rsmaYWA pundyeady GlLao blLiS)!

3 edS” 5 (APOB) (155 15 T o 5 &y i 0 &5
— B lagslen 4 Dl Jhs 2153 canzi s 5 VLDL
S350 e s S5 OY IDL S o e F5 0
@5 sadde 53 ) Sl 5 (S pbe glagal
831 5l 5 (g e oS Sl FABP-4 Juls (S s plis|
J=1s ad sla Jel> ) Fatty Acid Binding Protein
T sl 5 d Jis Joom o5 53 5 ool e
s Wb Sl 5 alawssT S5 sl i
S FABP-4 8 ol ot i)l 8 1 .(W)s 54 a
3 53 Kuls 5T 5 ol 4 Canslin dnmg 55 e
NS o il Joho 2o 5 Sk s 56T 3 b
2> S5 D 558 (25 0l5 el e 400
655 0Ll 53 5 oL ran 4 45 FABP4 5SS 05
A 53 el (Sas e,13 51 A pjges S A 555t
g5 b Oblen 53 By ,o 5 (B slasslen 4 )
53 FABP-4 )5 1S8192688 4cd ; go b Lol 3o ¥
s Jole Olgear 5550 513 05 Oy 2l Al
T 2bge JT5C oy JT S (o oo (2sVl
ol 2 T T IS Qe PT 51510 MAF (ol
wr 5 L)l ol 3,18 /VOYFY ALFA G55
855 4 bli,ls ol B3 53 e 50 Jelse SN
Jomome 053 Shee 55 I L oSl s Sl i
o Ay
ol bl by Sl 08T
G les 4 Mol sldazal L FABP4 o5 158192688
eI Obl 53 ¥ g 6 Zals 4 Mo Olsley 53 (B9, (Mo
Loyl oy g andlle cpl 5l Cods ol odn 5 O 4
Ml slwil & FABP4 (5158192688 e ) 3n b Olie
2 Y s Rbs Ohles 3 By - sl 4
5 e Ol

b w9y 93190
S G ol 53 Siagl Anale 1 lagh deol>

400

5 elediz L5, ¢S T2DM s oS on e
55 Jalse 5 (S5 8 5 oS 5 oS ol oy
G s else 51 S Sl dale (Y ) Col
Sl Ll o &Sl ¥ g5 Sobs 4 Sl Iy
Gl dsle 5 Sl (S slamiel alex I giad)l
Cubs (F ) das @l 1) oS mie s 5 (o),
e oS & U8 S ol lads
D)LY ¢ 5 ubs 4 Sl Jleal Gl 3l s (Sor 58
L 53 opr BB (S5 Sapebisn b s
Yops by mbioT 5 85 (S5 Jelse
o S 5SS by so A 5 O5YF It (9D
LY g5 Cabs 4Ol kst &8 Cul ot (2257 (SNP)
o Vol bt &S SWSNP iy (Vs s il
BASAS e Gble > cdias o 1B Y s Sl
05 Ol a5 s Sl i sboul b oS Wlas § 515 o
ol 3 S w8 e 31 Cubs 4Dl sliazal
#5445 5l 51 3 (ORF) 5L 81,3 OB s 55 aSNP
Sl sltatal p cammiys 5 diph o i 55 3 Sas
MWLIE o 5T b w
Sy sl @l S Sl S, 5l S
2 e b e ol (Glew 4 Dol slaaal s
il s b Ol gea g0 .ol 5566 G0 gluls
Sty sladshe > Slas 3 5550 gl & L5 5 s
2l b S gl (st SIS (Wl SO
Mol Jlast ol 53l 4 a8 Wyl ik S plie glalans s
2506 103 0555 s B e ¥ g5 Sabs &
Slaaner 53V g5 Tubs 4 Ml shazal sl (ol
GNF il s 4 o aallas Olg L3 ke
5 S le sl 5 5 bl Sabs (©olan el 05 8
Mol s 5 me 55 e (b Ohlen (3515 ol
Aol L) 258 om0 S (Ve )kt oo s 4
G pslie o Sladshe 53 35 (FFA) 53T o

RS- PPN OO PSRN I SR PR SRR PO


http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.15634728.1401.30.2.6.7 ]

[ DOI: 10.52547/5imu.30.2.97 |

35 pbuil (V) Tetra-Primer-ARMS-PCR 35,
T 515l 5 5l eslizal b s el ¢ bss cnl il 51
5- Coses T8IC adysm b sl Primerl
5- CTAG GATAAATATGTATAGGAATA-3'
5- GTGATCTT GATTATTCTTCAAGGTG-3'
5'- GATTGGATCTCA , AGGAATGACCAA-3'
Outer Forward (¢l o ja TTCCCAAC-3'
Inner C allele s Inner T allele Outer Reverse
5 &) 158192688 (sl s jml, s ol b

GTTT
5- CTGAGATTTC JCTTTGTGGGTTTTC-3'

5'- AATGTAAATCTGAC CTTCATACTGG-3'
5- CACTCCTACAGTTA s ATCTTTTC-3
Outer QOuter Forward (¢l » s 54 GGAAAAA-3'
>!,L Inner T allele 5 Inner C allele (Reverse
Sogen PCR pluil ol o> kb a8
Gl skl Jlasl &8 &3 § &) s Touchdown
Y0 2l o 53 PCR STy S o a1 L3S
PCR Reaction s S Y/0 &json 25 S
Y MgCI2 )5 s V/Y dNTPs 25 Ss ) Buffer
\ (R1 Primer =y S \ F1 Primer s S
V0/\ (R2 Primer 3y eV F2 Primer 25 S
Taq DNA Polymerase 5 S +/V H20 25 S
125 8 ol DNA 235 o v/ 5
5 eslizal bogbT W UT igylel (glafJUT
Sard e S5 GOsT 5 SPSS e
plol One-way ANOVA 5 (i penb=C35 8 5ol oS
3 Y ps s L LT 5 aesss bl s S
5 0dd Ratio (OR) duloes b 35,5 5 slacs low

25 & 50 95% Confidence Intervals (95%Cl)

s wdly
A et s b ey Slainta
stho})f ! odal ) Z)LQ.;' J)u\> BE) oddan)las

L Ollew 5 U287 slres S Ol 3350 503 e

4Mn ¥ g s (s sl A V) GV Jels oJ oS
O3 ¥ g5 (2bs Dleny AV (B3,o 5 (B ol
OLdbsls 5 5 (Ala o1 31 L8V 5 (S5 ,0 5 (8 SHley
03,555 3 aileT bl 51 iy el VY St
gl Slls Jlamal 5 (S5 L S
TSRS S AN S R TE R L SUSERE S BT
(Gl B e Al D) g0 D5 (B0
sl G sl (Sl B8 5T
355055 e b oS 8t S i e e 50
O sl D5 pe 0 5555 Dka3lh O3 s el of pan
o adllee 51 lasl Glanils piomes 5 (A5
JaS L dals 0y 8 Olgea &5 (oale sl 3l .Lus
Ly § eslinal S5 T sla LT 5 5 ool
5 (IFG 5 IGT) S48 sl 458 8 05k 3l 3l
(b8 53,55, g L) Fs e B lasiley
ol 3 S dals 05,8 534S (gl 3l ol ply € g
Lds el addllae I cmals | sdiaziS oYM
IR.JAU.SHK.1399.011 48 L _tass o> G
35 b dely Ol ol ST oKiils Loy
3 S g

il O Gsad 1 e Vo L s lad o OleJlle
OT 2l oo & s 4 8 Jhass 130 5l el \Y
slonlT pbwl Gl 5 w38 Gl Ldl
s plie cdale (80510 (gl o olinl o londh 5
53Y6T 51 51 LDL-C 5 HDL-C (TG (5 8 wike
55 oslizul (BT-3000)

Vool O &gas md o Vo o K5 lellles
35 0T m e 0 s 48§ odandlas 5151 3 wel
G Sy Sl 1, EDTA (sl slad
SIDNA 2l sl (L8 sl doys Y2 53) s S
SeS DNA #l gl 087 51 eslial b aoms 0
<, s Roche (Cat. No. 11 796 828 001, Germany)
8192688 d ) o by (o5 2 4 canlllas ol 5 s 5

uﬂuljw)}»&l.;@|j|}4§u4:>’-\sﬁFABP4 )

o LSl o a0

s el S pale


http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.15634728.1401.30.2.6.7 ]

[ DOI: 10.52547/5imu.30.2.97 ]

—
*
—

L FABP: (5 rsmaYWA pandyen gy glao bl

odbasllae 5131 oland g 5 b min § Slatia N J9o>

obdliae Slaog 5
Solow ol o 4 ¥ £oi b .
)f“ é?’ Y E¥ b J s Olaskin
P-Value S9F- o P-Value " o
N (AY+) (AY+)

(AY)
AN O+ /VEFF/Y AN OV/FEOANY Fa/7EY /N F (J) o
A <y EAAMNN e B/ kA Y /e EVONY WHR
/Y YV /0% /Y VARE 3 Yq/FEAY/ 4 YY/¥EV/ BMI (Kg/m?)
/0F 4/FEF/\ S e 3 q/vEYE/F8 F/0EVV/VF FPG (mmol/L)
Yy YEFY /A e BN/FEA/Y S/0EYV/08 HbAlc (%)
o By /vy /0A A LR REL AN VXYY TG (mmol/L)
ey B y/\EAf/5Y o 4\ /0 EQY/PY VEB A HDL-C (mmol/L)
¥ B /v EAV/YY R EEAEIS AL Y/+ AR LDL-C (mmol/L)
/24 V/VEYF/YY /ey By EAQ/AY FINEYENY FPI (mIU/ml)

s T WT e 5 C T e lyls © K50 55
O 5l JSK2)
03758192688 wucdy s b MT 5 55 SIo
Ol Y syled Jade 5> odsaslles sl 31,5 FABP4
027 1.8) J 27058 53 a5 yo gk Cnl ol sl
o5 5 5 (P=0.33 ¢2=0.93) T2DM o5 £ «(P= 0.21
Jsls s (P=0.64 ¢2=0.21) T2DM with CVD
Soskae LLII o 5l 0L s 35 5l so sl
ey & Ol FABP4 (5158192688 et o Sk Ol
C3lL 545 T2DM with CVD 5 T2DM oJ =5

.(P<0.05)

038 5 S 058 Ole i e WSS

Log adl i3l 5 dmils (gyls gme Syl T2DM

Qw W :\M ':j’. ol G))S QL&

Obe LDL-C 5 HDL-C (TG _uomen 4(P<0.05)
oyl T2DM with CVD 5 T2DM  laes S
53.(P<0.05) Wsg adl iol33l 5 dmils (g)ls o
3575 FABP-4 05 158192688 sy pn b (o)
55 sdasplis (5l Sz VPP S YT Jgb L oladiL
Ve S ¥F Jb b bl € BT 5oL (e & K5 smn
FT 53 b im0 805 pon 55 5z 0les (5L ok
5asOLE Y0 5 V55 Y cladsb L LY 5o s 5 T

(455 1) FABP-4 33158192688 ot 3o L PCR I Joolo- 5,55 SIS s ) Bsked S5


http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.15634728.1401.30.2.6.7 ]

[ DOI: 10.52547/5imu.30.2.97 |

FABP-4 (,;5rs8192688 o STy N s s Sl 2 Y Jeu

P-Value  OR (CI95%)

(slam) ¥ g9 cubo

(318) g™ ubghl  madigo

Reference o
VAR Y/F4 (Y/NY —0/+Y) \\%
Y ¥/4F (V/AY —A/AY) v

(Aoy) AT Slsl 3

AF

A Y/FF (\V/AY —¥/4Y) \§

OR: Odds Ratio
ClI: confidence Interval

— ol ole el or 4 Y g 5 Salis

P-Value  OR (CI95%)

(5ldw3) S
Reference v
Wit /Y (V/Y¥ — O/VA) Y
VY YOY (VEO—§/+Y) v

(Aoy) AT Slsl 3

A

AR Y/FA (V/OY-Y/Y#) 4

¥A cC
\A CT 158192688
¥ TT
AY C
\4 T
G Y esoobs sl ey 30 sk
o cC
v CT rs8192688
v T
A¥ C
\$ T

OR: Odds Ratio
ClI: confidence Interval

el sle S o il sladdest| 355 528 s
s €00) A8 o Jos i3 SRl 5T 5 o st
o 05 53 S5 syl 58 5 Ol
33 CVD 4 Yl s 3 Cul -Ses FABP-4 S
sy adlas ol Coda L wsls (25 T2DM O yles
L FABP-4 (5158192688 4d)so b Izl Al
55 T2DM Oyles 55 CVD 4 Sl sldazul
HbAlc FPG BMI WHR sl idls s
9 JzS 658 Ole FPI 4 LDL-C HDL-C TG
@l a5l 5 Sl 3y sls sae ks T2DM
ki SIS 5 K Sllae 55 padse ol s
o L3S 18 s 5 YT L(YF-YV) e
eoen 5 U8 5 2bs s 8 Oke FBS 5 HbALC
5L, (gl sme <5l T2DM-CAD 5 b3 o S
sHDL-C (TG sl dallae 53 .(YO)Wlabl 253l
T2DM with CVD 5 T2DM laey S ole LDL-C

clé.u AR 4:‘.9\.1 u.t.:_lj.e\ 9 bl é‘)\bu.l:u CJ}L&J

S 5 domi § Som
038 o e mls By B Slesslen
5 Cibs Ol LU, (VA T2DM & s 5131 53
Sl sk 5 oedomy (B 5 (B Slassles
(Sl Kl By s b Glolen b s
ol gl 3 Ol 53 (gooed er3 5 YL 05 L3
ol ok 45 Wlos 7 5518 Slllas ¢l osdle
il S5 5 ¢l henST| el 53l alas )
2 S 5l Shass s Il s Shas S
osb Sl (Sas )ls sy ol 4 Vs Ol
whls A& Boe s (B sl sl o eies
T2DM 5,058 5 (S Olgsas oo s (V) 5L
s 1B SL ol 655 5T asls e o
g a5 LDL-C & ,d€ 6 5 VLDL-C
(Y55l o i 1) CVD & Sl ks HDL-C
e ) plin 035 51y 4 )L s S 53 FABP-4
S 5 S o gl 3 Shae Bt el 5

o LAy adx o

s el S pale


http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.15634728.1401.30.2.6.7 ]

[ DOI: 10.52547/5imu.30.2.97 |

-
1

L FABPe (5 rsmaYWA pundyeady GlLao blLiS)!

ok Ok (Bl OS5 Sl
X g5 Cabs 4 dal s 5 FABPA 0 158192688
(Sl Dl (o ol (il 4 sl
5kl men ((F0)5 S5, 1) (WSS Sl 5 Sl
CLle 5 SB192688 e, 50k Ols bLi1 01,
Lol ol adlas 5o (YY) s 5, |y FABP-4
SRl 5s (B9, B slasslen 5 s s b 0nf OLe
5 ol Allbs il 4 a5 L Ad oy S L
HDL-C 5 LDL-C (TG «if 0ly o Slllas Koo
2505 25 T2DM Olylay 53 CVD sy s A5l 55 s
03 1SBLI26B8 od o Ly oy o ey Ll 41250
3,1 25 T2DM Olylass 53 CVD s 55,5 FABPA
ot S O Ol 3 ekiplowl dalllas sl (sl
53 FABPA 05 158192688 vl ) 5o by 0ls b5
Waws Ohlasy 53 (B, (8 Sl los 4 Dl slael
TG sl 05 sl dalllas b ol ¥ g5 Sl &
1 jbess 53 CVD inw 5 5 45l 55w HDL-C 5 LDL-C
rs8192688 V“:AJ)'“GL’: Ll sl azils 24 T2DM
U5 T2DM Olyley 55 CVD inwy > FABPA 0}

.JJ‘..U
EILSECE R o)

o @lo
slagtse 5l Ju oSS 88 ma ey o
Wl 03,85 Z3L 33 g g 5 (65l ¢ F 93 ((gh 500

IR.IAU.SHK.1399.011 : @M1 o5~

References

1. Rizza RA. Pathogenesis of fasting and postprandial
hyperglycemia in type 2 diabetes.implications for
therapy. Diabetes 2010. 59:2697-707. doi:
10.2337/db10-1032

2. Riserus U, Willett WC, Hu FB. Dietary fats and
prevention of type 2 diabetes. Prog Lipid Res 2009;
48:44-51. doi: 10.1016/j.plipres.2008.10.002

3. van 't Riet E. Role of adiposity and lifestyle in the

relationship between family history of diabetes and
20-year incidence of type 2 diabetes in U.S.

ey £ 0ls FPI 5 HbAlc (FPG BMI WHR
ol gme ol T2DM with CVD , T2DM
ol dallan b geen 5 5,0 5 680515 bl
UARPSY L A H PN NP PIRR LY RC SIS
Ol 53 TG (YU ehow o8 s 7 5,18 addlls
4l gy 5SSy Olgsa Wi 2L
osde candllas pl 53 (YR)AEL B3 ,o— b slacslew
on 5 o Pl (g e BH1F
BMI &S s 5,1 8 0 Kes 5 0k dallas 3.5 S
<5l T2DM with CVD 65,5 LT2DM o5 5 s
TG o s el 4l il 31 5 5,05 (5l s
Gols me S35 05 8 95 opl OLe LDL-C 3HDL-C
o 455 S 3518 5 Al s S (YY) bl
B9, Solen 4 Ve (b5 Olley 53 LDL-C (e e
gl Olsloy o 53 Ll S o Iy 21531 B 55 S
5 55 Klg3 (AL o ials HDL-C s
S L3S GHFE ol s b s LKs
slolen 4 Me (2bs Ol 53 HDL-C b
doy o e (YOUS o Iy Sl S ,e- 6
HDL-C o o pebaws 8553 ba 3,15 53 oDl e
U5 (2> 513l 53 HDL-C & Wil g 50 0
(YA o s 11y Olgdl OGS w53 5
J=S s5 8 53 FABP4 (5 rs8192688 3 30 sk
92=0.93) T2DM &35 «(P= 021 2= 1.6)
¢2=0.21) T2DM with CVD ., 5 , (P=0.33
313 Ol gl 3 &8l g3, Jslas s (P=0.64
Slaey S 5o oy ol e obaline BL) &S
idles 3,15 545 T2DM with CVD 5 T2DM

women. Diabetes Care 2010; 33:763-7. doi:
10.2337/dc09-1586

4. Yoon PW, Scheuner MT, Khoury MJ. Research
priorities for evaluating family history in the
prevention of common chronic diseases. Am J Prev
Med 2003; 24: 128-35. DOI: 10.1016/s0749-
3797(02)00585-8

5. Melmed S. Williams textbook of endocrinology.ed.
t. Edition. 2011; ISBN:9781437736007

6. Nasiri M. Association of G-2548A polymorphism in


http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.15634728.1401.30.2.6.7 ]

[ DOI: 10.52547/5imu.30.2.97 |

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

the promoter of leptin gene with plasma leptin level
and risk of type 2 diabetes. J Kerman Uni Med Sci
2013; 4: 70-77.

Fuchsberger C. The genetic architecture of
type 2 diabetes. Nature 2016; 536:41-47. doi:
10.1038/nature18642

Gaulton KJ. Genetic fine mapping and genomic
annotation defines causal mechanisms at type 2
diabetes susceptibility loci. Nat Genet 2015;
47:1415-25. doi: 10.1038/ng.3437

Wellen KE, Hotamisligil GS. Inflammation, stress
and diabetes. J Clin Invest 2005; 115: 1111-9. doi:
10.1172/JC125102

Kannel WB. Lipids,diabetes and coronary heart
disease. insights from the framingham study. Am
Heart J 1985; 110:1100-7. doi: 10.1016/0002-
8703(85)90224-8

Taskinen MR. Diabetic dyslipidaemia. from basic
research to clinical practice. Diabetologia 2003;
46:733-49. doi.org/10.1007/s00125-003-1111-y
Solano MP, Goldberg RB. Management of
dyslipidemia in diabetes. Cardiol Rev 2006; 14:
125-35. doi: 10.1097/01.crd.0000188034.76283.5¢
Ishimura S. Circulating levels of fatty acid-binding
protein family and metabolic phenotype in the
general population. PLoS One 2013; 8:e81318.
doi.org/10.1371/journal.pone.0081318

Furuhashi M. Fatty acid binding protein 4 (FABP4).
pathophysiological insights and potent clinical
biomarker of metabolic and cardiovascular diseases.
Clin Med Insights Cardiol 2014; 8:23-33. doi:
10.4137/CMC.S17067

Hotamisligil GS, Bernlohr DA. Metabolic
functions of FABPs--mechanisms and therapeutic
implications. Nat Rev Endocrinol 2015; 11:592-
605. doi: 10.1038/nrendo.2015.122

medicine Nlo. rs8192688. dbSNP. 2020.

Medrano RFV, de Oliveira CA. Guidelines
for the tetra-primer ARMS-PCR technique
development. Mol biotech 2014; 56:599-608. doi:
10.1007/s12033-014-9734-4

Orasanu G, Plutzky J. The pathologic continuum of
diabetic vascular disease. J Am Coll Cardiol 2009;
53: S35-42. doi: 10.1016/j.jacc.2008.09.055
Matheus AS. Impact of diabetes on cardiovascular
disease. an update. Int J Hypertens 2013; 653789.
doi: 10.1155/2013/653789

Watts GF, Playford DA. Dyslipoproteinaemia and
hyperoxidative stress in the pathogenesis of
endothelial dysfunction in non-insulin dependent
diabetes mellitus. an hypothesis. Atherosclerosis
1998; 141: 17-30. doi: 10.1016/s0021-9150
(98)00170-1

Daousi C. Prevalence of obesity in type 2 diabetes

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

in secondary care: association with cardiovascular
risk factors. Postgrad Med J 2006; 82:280-4. doi:
10.1136/pmj.2005.039032

Senemar S, Edraki MR, Toosi S. Association
between type 2 diabetes mellitus, biochemical
factors and UCSNP-43 polymorphisms of CALPIN-
10 gene in patients with atherosclerosis of coronary
artery disease in Southern Iran population. J
Cardiovasc Thorac Res 2016; 8:13-9. doi:
10.15171/jevtr.2016.03

Zadhoush F, Sadeghi M, Pourfarzam M.
Biochemical changes in blood of type 2 diabetes
with and without metabolic syndrome and their
association with metabolic syndrome components. J
Res Med Sci 2015; 20:763-70. doi: 10.4103/1735-
1995.168383

Sattar N, Wannamethee SG, Forouhi NG. Novel
biochemical risk factors for type 2 diabetes:
pathogenic insights or prediction possibilities?
Diabetologia 2008 .51 :p. 926-940. doi: 10.1007/
500125-008-0954-7

Adela R. Serum protein signature of coronary artery
disease in type 2 diabetes mellitus. J Transl Med
2019; 17:17. doi.org/10.1186/s12967-018-1755-5
Ye X. Serum triglycerides as a risk factor for
cardiovascular diseases in type 2 diabetes mellitus:
a systematic review and meta-analysis of
prospective studies. Cardio Diabet 2019; 18:48.
doi.org/10.1186/512933-019-0851-z

Kaftan A, Hussain M. Association of Adiponectin
Gene Polymorphism rs266729 with Type Two
Diabetes Mellitus in Iraqi Population. a pilot Study.
Gene 2015; 570. doi: 10.1016/j.gene.2015.06.004
Kannel WB. Lipids, diabetes, and coronary heart
disease: Insights from the Framingham Study.
American Heart J 1985;110:1100-107. doi:
10.1016/0002-8703(85)90224-8

Wu Z. Different associations between HDL
cholesterol and cardiovascular diseases in people
with diabetes mellitus and people without diabetes
mellitus. a prospective community-based study.
American J Clinical Nutrition 2021; 114:907-13.
doi: 10.1093/ajcn/ngab163

Mansego ML. Common variants of the liver fatty
acid binding protein gene influence the risk of type
2 diabetes and insulin resistance in Spanish
population. PLoS One 2012; 7:e31853.
doi.org/10.1371/journal.pone.0031853

Ibarretxe D. FABP4 plasma concentrations are
determined by acquired metabolic derangements
rather than genetic determinants. Nutr Metab
Cardiovasc ~ Dis  2015; 25:875-80. doi:
10.1016/j.numecd.2015.05.008.

o LAy adx o

Sl psle

SES RS Y


http://dx.doi.org/10.52547/sjimu.30.2.97
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.2.6.7
https://sjimu.medilam.ac.ir/article-1-7189-fa.html
http://www.tcpdf.org

