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FABP2 25 H5 2 BB RM RS B4 b BRI R X &
Bisn FRE, & %F
[HE] 0 & . FHPaEHME RSB O A E (FABP2) 545 2 BIBRR (T2DM) B B RIEH W I RIBAXR, Fd: 0
BT BEE IR IS , XF 140 Fkfis i X I A% A 80 f1] 2 HUBEFR % (T2DM) 40 & 60 il I % X4 B ( NC) H A/ Ma AR B 45 & B E % E
54 HHBTHY Hha | BT SHATRRIER BIRE B BHEM T # % HEH RIS AR 7 FABP2 Hha | &ML &,H FABP2
Ala54 Ala AlaS4Thr #1 Thi54Thr £45 B (LA REFE IR Ala 5 0.67, Thr #0.33) , 5 NC A 8¢, T2DM 4 (R 5 E i TE
B (HOMA-IR 15%0) S EHH EHE(P<0.01) LS XM E XA (P <0.01) ; =K SHEHE KEFEE
B BHRE(P<0.01) , ABEESESH BFEM(P <0.01), T2DM 4+, FABP2 Ala54Ala 5 AlaS4Thr & The54Thr £:[H %
BELE . EFHEMNZEBS R HOMAR 8 . SHmE Bl =K T KFEREEHBHEE (P <0.01), TS X 8UE
P EREE(P<0.01), s BB XIUEATETE FABP2 254, 2 AIBRBEEAEBES EREHREE,. A
FABP2 Ala54Thr Thr54Thr £:H 8 5B 5 RIRGiHER, BEIRRBERAFHEEEREZ —,
[x@A] BWRA .2 B PRI RESEAREN 54 THTFER
[PEBBARSEFZIHS] R587.1 [ x#k#RIAAE] A

Relationship between polymorphism of the human intestinal fatty acid binding protein gene

and metabolic parameters of type 2 diabetic patients
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[ Abstract] Objective: To explore relationship between polymorphism of the human intestinal fatty acid binding protein gene and
metabolic parameters of type 2 diabetic patients. Methods : One hundred and fourty Han nationality in Bengbu were screened for
presence of codon 54 variation by PCR-RFLP assay, identified by the enzyme Hha I [ Eighty patients with type 2 diabetes mellitus
(T2DM) and sixty normal controls( NC) ]. Results: The polymorphic restriction site was found in the FABP 2 identified by the enzyme
Hha | in Han nationality of Bengbu ( the fregencies of Ala54 and thr54 in Bengbu were 0. 67and 0. 33, respectively ). The type 2
diabetes — mellitus (T2DM) subjects had higher HOMR-IR, FINS, FPG, TC, TG, LDL and lower ISI than NC subjects. The 2DM
subjects with genotype Thr54( + ) (Thr54 homozygotes and heterozygotes) had higher FPG ,FINS HOMR-IR TG .LDL(P <0.01)
and lower ISI(P <0.01) than those with genotype Thr( — ) ( Ala54 homozygotes) . Conclusions : The polymorphy of FABP2 has been
identified in the Han nationality in Bengbu. The genotype Thr54 homozygotes and heterozygotes of FABP2 gene seems to be associated
with the insulin resistance of the type 2 diabetic patients. They also may be involved in the determination of lipoprotein profiles in the
type 2 diabetic patients.

[Key words] diabetic mellitus, type 2;fatty acid binding protein gene;codon 54 variation
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BRI B TSP B R R AR S BT A B 3%
BIEM ERBAAXEE LR Z B X E, DG
MR E MR (FABP2 EH) B FHFZ—,
HATREREE FRIF IR LB 54 (LB FFITER
ShEF R RTIEK B A B, R IRTT FABP2 £
ZBMESRE AR T2DM 5 IS KR,

1 #BEHE

1.1 #xEst% T2DM 4 80 f, 5 30 #i, & #
(52.60 £9.28) % ;4 50 ], FE#4 (57.78 £7.99)
5 ¥ T2DM BE (KEZBER ZIBT), LidR
ity 1999 G WHO BB FRIR 12 Wi bs i, 390
2003 4£ 10 A ~2004 4 10 A B 9 5 b BHE R K&
11i28E, EHEWME(NCIH60 5,8 23 &, 5%
(58.83 £8.37) % ;& 37 4, &1 (56.11 £7.05)
BRI HBRNER N, iR ZRMRY 2R
HEXNEA, ZREZBEMEZX R,

1.2 FiE  ()XHEHEREEREREN
FRSETHERRAE, WEE AT EER, T
Mm% (FPG) K% J& 2 h I ¥ (2hPG) | 2 fH B B2
(TC) HM=H8:(TG) . B #ERE&E B (HDL-C) K
HHAEE A (LDL-C) Kb 41 8 [ (HbAIC) ,
FEHTE CL7200 £ B S L 070 4T %5 8RB
B FE(FINS) REJS 2 h &5 K (2hINS) il 3 R FH h
Sk, (2)RAB - FOFE RN i B H A
DNA, (3)FABP2 #R 3|49 itik&% 3w, i
tHEEYTRARAAR, FH M TF: (F) 5-ACA
GGT GTT AAT ATA GTG AAA AG-3’,(R) 5'-TAC
CCT GAG TTC AGT TCC GTC-3', DNA ¥ }¥{Kk &
TERMR PRI AR R 40 DNA 3 pl,4 Fhii =5
BEEMRS uwl £ 2 mmol/L, E.FiF5I1#& 1 ul,
Taq Plus (5 w/ul)0.5 pl, MgCl, 3 pl, 10 x Buffer
5w, HEEFHIERMERE S0 wl(PCR 18X
FEXRBEBET), MRKRMNTF 95 CKIBE
10 min, Bl TaqgDNA B4 M (EEAF)2.5 o, M0
50 il AY 1,95 CEH 605,55 CiBE60 s,
72 CHEM 120 s,3% 35 DMER, BG 1 KTEFH 72 C
FE{H3 min, 3R S5 FH 0. 8% T i 198 5% bk oL vk ) 47 384 7=
Y, (4) BN TIREHL BT HPE P RASS K
Wi A PCR =%y 15 ul, RE 10 x Buffer 2 ul,
Acetylated BSA (10 pg/pl) 0.2 pl, WK 2.3 pl,
BAGEMARBAE ANV E Hhal 10 w/pl 0.5 pl
10 u,37 C 1k 10 h (KB {K % % B Promega 2
fl) o LA 8% IEME RN B SRR Ha 1K EB 65 |
Bh. S)ARHTE - ARELK(BM) HBEKE
(ke) RUBBHELF ("), BEEEMELK
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(HOMA - IR) = (FPG xFINS)/22.5; /B R s 3
(I8) = -In(FPG xFINS),

1.3 %it#Fhk RA() BE VREMAE
RHIEIT.

2 &R

2.1 T2DM # & AestBmed—ad4kie T2DM 20
M NC APATEHE R AL LL . BMI WHR B4 113
BEX(P>0.05)(R*&1),
# 1 T2DM #1 NC — M IG R IEFEAR (T 2 5)
SH n FE(E)

T2DM 80 55.84+8.81 30 50 24.74 £2.32 0.86£0.03
NC 60 58.55+8.25 23 37 24.36+0.95 0.85+0.03

B % BMI WHR

t — 1.85 0.014 0.38" - 195
P — >0.05 >0.05 >0.05 >0.05
AR %

2.2 $3A FABP2-54 5% & F % FH A

FABP2-Ala54 #£7E Hhal ¥] &5, PCR =Y B RS 2
99 bp & 81 bp BN H B2, ifi FABP2-Thr54 |+ Hhal 4]
AHK {180 bp — M RE (LA 1), 7 140 #%Z
B A, AlaS4Ala Ala54Thr & Thr54Thr R H
RUSTR 4 F) 4 0.44 .0.45 K% 0.11,Bf Thi54( - ) R

(+)FRESF] % 0.44,0. 56, MEF S E 0.45,

Ala54 Fr Thr54 Z 3R 544518 0.70 % 0.30, 5
SO 38 2% B Pima EJE A R E A BOAR %
(#40.69 % 0.31)EMl. HREMAENHHE
Hardy-Weinberg ¥4,

242 by
190 bp k‘ d 180 bp
147 bp
110 bp i 99 bn
b f
£ 81 bp
A

67 bp ‘

E1 NCHFABP2-2E 4 8 FPCRE=YIAS 1) M

2.3 FABP2 AR % &#5 T2DM Riftia ey £ &
2.3.1 T2DM B¥ 5 NC H{RiHAIXFE FINS,
HOMA-IR B B3 & (P <0.01) , i ISI SURFE 8
B B 1K (P <0.01) ;FPG TG . TC ,LDL-C .HbALC
YIS (P <0.01),HDL-C Bl B [(E{E (P <
0.01) (W%&2),

2.3.2 FABP2 A ZSMESHERFBLERIFHX
% PR R ERE FABP2 EE R 3 A
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fTH % (FABP2 Ala 54Ala, Ala54Thr 5 Thr54Thr) , -

AlaS4Ala 55 AlaS4Thr J& TheS4Thr 25 [ % & £ g9
FINS .HOMA-IR % .FPG.TG .LDL [, Ala54 Thr
B The54Thr 3 [ B 8 # 1, AlaS4Ala B} B % (P <
0.01),1SI BERE{E(P <0.01), NC 4 3 4 FPG
M TC ERFHITEE L (P<0.01) , AR 5
WEGITHEFEX(P>0.05)(RE3),

3 Wi

FABP2 RAAMINRE 4 & & A R K BB A
Z— ES5HMAKERNK(16 ~20 C) K
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B LK) B, FABR2 B4 A 131 8%
B, TRN IS kD |, Z#HEHB— ¥R
VR AR, — S, — 5, BRI PRI H
10 ™R ESEATH B FFSIH AL, EAREC XTI B 5 X
AWM B KKRBIRIUERT FFEHI B RE. BH
BHRSHFE D o BT, B FESER
MRz iR, XMEQEHMLEBHMLEB
I Fe At 54 F0 55 MR EIERR, & FABPR2 R &
KA R SR A A SRR BT T 4 s Ak (A
40 AlaS4Thr) , EREE & 0 FABP2 B9ZE#) 50, AT
EUHE X KERIBRNENS,

®2 BAREEREESHLLE(Fs)

V| n FPG(mmol/L)  2hPG(mmol/L)  FINS(miU/L)  2hINS(mlU/L) P 181
T2DM 80 8.82:2.52 13.57 +4.02 14.00 £6.26 38.85 £21.87 2.24£1.02 -4.70 £0.48
NC 60 4.7920.49 6.69 £0.33 11.58 £1.59 23.4321.56 2.66+0.23 -4.00£0.20
v — 13.96 15.24 3.32 6.29 3.56 11.75
P — <0.0t <0.01 <0.01 <0.01 <0.01 <0.01
54 n HOMA-IR HbA1C(%) TC(mmol/L) TG( mmol/L) LDL(mmol/L)  HDL(mmol/L)
T2DM 80 5.43£2.70 6.83 £1.22 5.18 +0.76 2.9221.21 3.3420.57 1.17 £0.26
NC 60 2.47 £0.47 4.99 £0.48 4.49 £0.70 1.850.16 3.030.41 1.39 20.18
¢ — 9.61 12.28 5.56 7.82 3.74 5.91
P — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 T2DM A NC AREEFRL IR B IR WS B R (% 25)
T2DM(n =80) NC(n =60)
G Ala/Ala Ala/Thr The/Thr F P MSqu  Al/Als Ala/Thr The/Thr F P MSgy
FPG 788158 9.2122.66 10.35£3.43 17.19 <0.01 7.112 4.75:0.48 4.88:0.51 4.54x0.44 7.74 <0.01 0.228
PG 12.3822.75 14.07:4.63 15.45£4.22 12.12 <0.01 15.603 6.76£0.30 6.63:0.28 6.64:0.59 1.82 >0.05 0.417
NS 10.78£3.31 14.55:5.19 22.22£9.08 67.78 <0.01 40.113 11.63+1.62 11.4321.62 11.92£1.48 1.47 >0.05 2.480
2hINS  32.14£18.98 42.99£22.21 44.59225.67 7.31 <0.01504.158 23.50+1.50 23.33%1.66 23.46:1.73 0.18 >0.05 2.666
cP 2.09%1.04 2.28:0.95 2.54%1.26 343 <0.01 1.191 2.71x0.31 2.63£0.5 2.67:0.20 0.64 >0.05 0.150
IS1  -4.36:0.38 -4.82:0.38 -5.30£0.26 148.78 <0.01 0.119 -3.9920.23 -4.000.19 -3.95:0.12 1.22 >0.05 0.035
HOMAJR  3.6821.07 5.92:2.58 9.17£2.31 139.21 <0.01 4,379 2.48:0.51 2.49:0.46 2.34:0.28 2.30 >0.05 0.183
HBAIC  6.77:1.14 6.75:1.23 7.3421.43 555 <0.01 1.619 5.01:0.46 4.92:0.39 5.12:0.82 1.74 >0.05 0.345
T 4.98£0.75 S5.24:0.75 5.580.71 13.34 <0.01 0.543 4.62:0.65 4.28:0.72 4.65:0.79 4.8 <0.01 0.52
e 2.33£1.02 3.03:0.91 4.36£1.53 60.62 <0.01 1.403 1.86+0.19 1.84:0.59 1.83:0.48 0.07 >0.05 0.205
HDL 1.19£0.28 1.19£0.26 0.99+0.16 18.65 <0.01 0.057 1.42:0.33 1..3920.43 1.29:0.35 2.00 >0.05 0.139
LDL 3.06:0.54 3.44:0.53 3.83:0.25 56.07 <0.01 0.212 3.02:0.43 3.04:0.43 3.09:0.35 0.48 >0.05 0.164

YER RS KAt B B, FABP2 2 54 [ BT+
TRIENGRETFES 2R H S5 mAE . mAEs
(R0 R, ¥4 K 1% T FABP2 AlaS4Thr i%
EREZEMHSIRAG R % & T2DM ¥ Je{UH# %
ERBIRSEEA—B, £EA MAAA
B5r 39, FABP2 £ F AlaS4Thr R R EHER Y

BMI ks & & . %5 B I %% H i = 85 7k 3% 5 7R 4
¥, M2 AU B BFF W42 7% FABP2 AlaS4Thr
B EEREAE BML A BE TR ITEE
)‘(o .

BT, T2DM 44 Y HOMA-IR #5 % FINS,
FPG B £ (P <0.01) ,ISI ZEREIE(P <0.01);
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TG.TC ,LDL BH B #% (P <0.01) , HDL B & P& 1%
(P<0.01), XRHT2DM AP FERDREENR
et it B ., FABP2 Ala54Ala 5 AlaS4Thr [
The54Thr 3 B8 ) 8 % 49 25 1 R & K . HOMA-IR &
¥ 25 B8 i B LR, AlaS4Thr B The54Thr 2[R &
# 1 Ala54Ala B BIE (P <0.01) , [ B F BURTE
BB ERM (P <0.01); FABP2 Ala54Ala 5
AlaS4Thr J; Thr54Thr 3 H I & & & TG 7K ¥ .LDL
HBE, AlaS4Thr & Thi54Thr 3 K &) 8 3% 1 Ala54Ala
BB E (P <0.01), XFH FABP2 B [H AlaS4
Thr  Thr54Thr ZHA{UFF1E R &% R K1, W B A7 AR
RF¥ . X5 Baier P PFRMLRMML HAT
BRI R R FABP2 RERBEEEMKE
B R BR B IR W, AT Bl TG KB B8 E,
#H—ESBRHRE . WEHREH— LM
T T2DM ZFmER . ARRBERV DTS
RemiBR A B T SRS M 8 ARMAT AR
i) FABP2 5 FA #9301 lCBF 4 B 9 FABP2
BHES" . BREETHBBEME FA K,
B FARMUTFTILN B2 SFBRS R (1) FA
MEMESENERAER SBEERSRMN
U, (2)AlaS4Thr B8 RAEBL T, e 2 A8 B ML Y
WA LA S BRI A R A mEE K, LEEHRE
BRI T | B B 40 R 9 BE K 5 34 R iy 40 AR
FEMBESEZRFERK, FTNHRESEESE
thegzs &1 (3)FA A% 40 A 4B A % 2 Y
SR EHERREY, ) EFATMHBES R
KRS R RIS RZ AR E MBI IS, {2
PR N E AR E M B A B R R I, I R
R Ry RS R ARBERL ",

A5 KA FABP2 B[R Ala54Thr £ 54 AT 1
Sk T2DM FEYRERBR S RIEHTRAR I 7 3 i ik
iRz — , X FKFBiif T2DM BA—E B Lo
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