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[ E]IEN.RAUR ﬁlﬁ TS B Ui 3% 0 %5 P9 B2 48 F Bl F B(vascular endothelial growth factor-B, VEGF-B)/K¥, #iT VEGF-
B SRR RES B S B IBTIRERIER , 7% B 45 BUFTISWT 2 BUBERRAR B35 (type 2 diabetes mellitus, T2DM)
37 BT 2B ME (impaired glucose regulation,IGR) ,39 1 IE B4 £ 1MA (normal glucose tolerant, NGT) , 47 #% bk i 2 ¥ Tt
BRI, M eE RS R L1477 1 (hemoglobin Alc,HbAlc), IfAE 4 Wi%s  ELISA BN 25 M8 (13 VEGF-B /K%, B5s:
e 2 R B AE B (free fatty acids, FFA)/KYE, 1B 245 & IR (acute insulin response, AIR ) .0 ~10 min BESS R T I
FH(area under the curves, AUC) B ZHEAL B H5 (glucose disposition index, GDU)IE(L B 4TS — BT A A WA ThGE  Fa S BIPEAL
B ZHHATHEE (homa B cell function, HOMA-R) K i &% E A (homeostasis model assessment of insulin resistance, HOMA-IR) , 458,
T2DM £H#1 IGR 4 i VEGF-B /K8 85T NGT 4 (P=0.000.0.004), H7E T2DM 57 ; VEGF-B 5 AIR AUC.GDI.HOMA-
B & E A (P=0.006.0.005.0.010.0.000), 5 FPG.2hPG.HbAlc FINS TG FFA . HOMA-IR 12 F4#83% (FINS, P=0.001; 4 P=
0.000) , B3 logistic BT B, Z4MUE , SKFHILE VEGF-B(<145.59 pg/ml)#HIL, B VEGF-B /K FHI{145.59 pg/ml~
180.07 pg/ml, OR=3.55(95%CI=1.05~12.02) ;>180.07 pg/ml, OR=3.64(95%CI=1.16~11.42))B Z0ME—mAH B 5 W ShAERUR
IR REYERE R, #E—b3aHl TG M FFA J5, ERMIRR R IR (P>0.05), ik 2 BRKRERE MK VEGF-B KFHAE, M3k
VEGF-B K5It S B AMSE BB VI, VEGF-B Al fE S 5 2 BIERRIN A SRR,
[XER)MEHEERKE T B; B—ATHER R LW, BT 2% B, 2 BRIRR

[E»> %S ]R589.1 [ ERIRERL ] A [ s BHEF)2016-02-23

Relationship between plasma vascular endothelial growth factor B
and the first~phase of glucose-stimulated insulin secretion from

pancreatic B cell in patients with type 2 diabetes mellitus
Wu Jing,He Qin,Qu Hua,Wang Hang,Luo Yuanyuan ,Liu Fang,Deng Huacong
(Department of Endocrinology ,The First Affiliated Hospital of Chongging Medical University)

{ Abstract)Objective ; To detect plasma vascular endothelial growth factor B{(VEGF-B) in healthy,impaired glucose regulation (IGR)
and newly diagnosed type 2 diabetes mellitus(T2DM) subjects and to investigate the relationship between plasma VEGF-B levels and
the first—phase of glucose—stimulated insulin secretion from pancreatic B cell in individuals with different glucose tolerance. Methods .
A clinical trial was conducted involving 45 patients with newly diagnosed type 2 diabetes mellitus(T2DM group), 37 patients with
impaired glucose regulation(IGR group),and 39 normal glucose tolerant subjects(NGT group) ;all of them underwent intravenous glu—
cose tolerance test(IVGTT). Fasting plasma VEGF-B levels were assayed by ELISA and fasting plasma free fatty acids(FFA) levels
were measured by enzymatic method. Plasma glucose, insulin,hemoglobin Alc(HbAlc),and lipids were also detected. The first—phase
insulin secretion function was evaluated by acute insulin response (AIR),the area under the curve of the first~phase (0-10 min) in-

sulin secretion (AUC) and glucose disposition index (GDI),and B cell function index (HOMA—B) and insulin resistance index

EENB R Email: luckywu666@126.com, (HOMA-IR) were assessed by homeostasis model assessment.
B A AR Lk 6 A AU S AT Results ;plasma VEGF -B levels were higher in T2DM group

EEVEE AR5 Email deng_huacong@126.com. and IGR group than in NGT group(P=0.000,0.004) ,being the
ESTE.BE O AAFEL A A (%5 .81270911.81070639., highest in T2DM group(P=0.010). Plasma VEGF-B levels were
30771038); B A & 5+ A 21T B £ (55 Mt negatively correlated with AIR,AUC,GDI,HOMA-8 (P=0.006,

[20111170 §), 0.005,0.010,0.000) ,and positively correlated with FPG,2hPG,
ﬁtﬁE&Uﬁ:hup-.//www.cnki.nex/kcms/dexasvso.1046.;.20160623.1536.002.hmﬂ HbAlc,TG,FFA,FINS , HOMA-IR (P=0.000 except FINS,P=
(2016-06-23) 0.001). Multivariate logistic regression analysis revealed that
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higher VEGF-B levels (145.59 pg/ml-180.07 pg/ml,OR,3.55 [95%CI,1.05-12.02] and >180.07 pg/ml,OR,3.64 [95%CI,1.16-
11.42]) were related with greater probability of B cell hypofunction,compared with low VEGF-B levels(<145.59 pg/ml). After ad-
justing for TG or FFA ,the association between VEGF-B levels and 8 cell hypofunction disappeared(all P>0.05). Conclusion ;Plas—

ma VEGF-B levels are increased in Chinese patients with newly diagnosed type 2 diabetes mellitus,and are strongly associated with

glucose and lipid metabolism and the first-phase insulin secretion function of B cell. VEGF-B may be involved in the mechanism of

B cell hypofunction in T2DM.

[Key words}vascular endothelial growth factor Bjthe first —phase of insulin secretion;iniravenous glucose tolerance test;lipid

metabolism; type 2 diabetes mellitus

B4H MU Th RE RS A2 2 EUBEFRIR (type 2 diabetes
mellitus, T2DM) §9 = Z Z W HLH , €15 B 40/ ThkE
BrpEn B 4EREEE RS . HAERERWEERE &%
A B BRI — B AR 5 Ar s,
KEFRER, IBRAMEILS B AMIIGEREBA
FEEFEVIRRERM, B N AEKE T B(vascular
endothelial growth factor B, VEGF-B) , 2 &4 K H
FREBERAZ—, EERAB LIS 5RA
WAz E, AR LI, VEGF-B 68 RN
BR¥5 1555 H (fatty acid transport proteins, FATPs) 3%
X T A2 33E B B AL | 0 UL 307 B8 B 5 BR (free fatty
acids, FFA) B4R 8L, ¥4 R , BBk VEGF-B
R A FIHT VEGF-B $u4k i fIA T 2 RE B B8 PR e
/INEREIRAE S H R R RS BRI R B
HMEThEEY, {H VEGF-B ZE ARED AR IEH
ABR, B4 VEGF-B 5 T2DM BE RS B 41
HIZhEEL R MIE R R IRGE . Hk, &7 B EN
EARFETR R AR M VEGF-B /K, o K 55
REACI 22 B 4HMUSE — B ARIE & R AW DI BERIR R,
H TR+ VEGF-B 76 T2DM 5% B 40 M1 RERES
RA R RS EPRREA EEA

1 M&E5HE

1.1 AExE

AFFTE ARG S 121 ), B95k B 2014 4 10 AR
2015 4F 4 A ERERKFHBE— BB N IBEH 18 Kk
Kol 48 1999 4 it 5 T A: 47 (WHO) BE SR 12 Wik v
W24y T2DM 4 572 (impaired glucose reg-
ulation, IGR ) 2H FH# i} & 1IF % (normal glucose tolerant, NGT)
4, HA T2DM 4 45 5, i (51.33  11.56) ', 5 25 6],
1 20 ], ¥ FNo W T2DM B3 IGR 4 37 B, 4E#%(50.24 =
11.24)% 5 18 B, % 19 #], #547714 ;NGT £4H 39 & , i
(47382 12.62) %, 5 198, & 20, AEbaiE BERER

WA ZIE WS, BARBERAT RN PRSP R
RAkfr GBENATT  FEIEE 18~75 4 22181 T T2DM 1@k &
I BAE ; ToO R IV SR BB | BB PR SRR
MAHRPIRL 8 3 A R AR ERSZEE fR
HAZGY; ZRET 1 A RS BERYR R I BSEE
JERRDIRBIE R s R T HEIRR S LY. 2R ERERE
BRI —ERAEE R, BAMRENRYEE
HIERE,

1.2 Fk

12,1 AEEERNE BE€ ARAR-NETRNR
B85 ARE EE BB R E , b R R B E &b
CFEA K 0.1 em, HEEEREE (body mass index, BMI)=
IR (kg)/ B E 2(m?) , JEBE L (waist hip ratio, WHR),

122 AR FEZREBRSHE (AR E
12 h Z1K 8 h)R#H bk i U € 1iLRg BEHL 1141 2 H (hemoglobin
Alc,HbA1C) .25 i i ¥ (fasting blood glucose,FPG) . 25 i
1% % (fasting insulin,FINS), FH#EFFKM S ml, 1 000 rx g &
> 10 min 4388 M3, $5iC/5 -80 CILIRIKFE-7F, FIHEIE
z3j# VEGF-B FFA /K,

123 #KEEENEEE SBERET 3 min AHREH#E
I 50% % E WK (400 mg/kg), T 0.3.5.8.,10 min A,
FeRo & i S B R R

124 RWFE:  FFEh. 5B EEE (total cholesterol, TC) .
H b= (triglyceride, TG ) . Fr 2% B HE 8 2 E B B Chigh density
lipoprotein—cholesterol , HDL-C) % B i 28 3 H & BE (low
density lipoprotein—cholesterol, LDI~C)R P 4= B sh4E A4 (Be-
ckman CX-7 Biochemical Autoanalyser,Brea,CA,USA)5E ,
1 R PR F R AL B B ; HbALC SR I [EVRAR TR A
W, e R A ZOCERN ., 3K VEGF-B R ELISA
%€ (Human ELISA kit, Wuhan USCN Science Co,Ltd, China,
#HEE CV<12%, H#EA CV<10%), I3 FFA RA£AI4EL
5MHP{X (B 57 HITACHT 7600-110, H 7<) B (Clinimate NE~
FA,SEKISUI Medical Co,Ltd,Japan, #LiE] CV<10%,#LHCV<
3% )R .

125 BEREMHIK B HATIEEAITM  RABRSEAR
5 B WATIEE (homeostasis model assessment of insulin resis—



BRERKFFEMR 2016 £ 41 #5739 ( Journal of Chongqing Medical University 2016.Vol.41 No.7 )

— 7283 —

tance, HOMA-IR= FPG x FINS/22.5) F i 5% 43 W5 44 Thoma
B cell, HOMA-B=20 x FINS/(FPG-3.5) [iFAii i 5% B HEHU FIEE
R R R W ThEE, LIEEERIBUS 3~5 min SHERSER
S [acute insulin response , AIR=(T; i+l i )/2], F1 LA #0056
FEHERARH B K EERIBUS 0~10 min R FMKTH
#(area under the curves, AUC) LR — I M MBS X4
WTHEE, LA BE AL B HE ¥ glucose disposition index , GDI=
logio( AIR x FBG/FINS)] " B iF B 5% B UM Ja |, ¥ A e
JEES B AMIBHITIEE,
1.3 %t sdn

BrA%EE R SPSS 19.0 GLit a4, EXRSHMIE
UES 8 BRI E « 52 (v 25) TR, IEE
AL RIORLL M(Q), Q) FR ., ERS AR =4
LeBER AR T 20047, W LLERAT LSD~¢ % R IES
TRIBE , W X R L R ES R BT, XS ITR
Al Pearson #RAM T RARAHK ST, VEGF-B K5 B 4ifE
TIREBIR X R R AL TEBEIHMT, BB a=0.05,

2 & B
21— AR IR AR AR (R 1)

211 —BRIERERA LR 3 ARER WEE FHE
ERTHIT%EBE N (P>0.05); L FH & JERE BMI EE L

T2DM A& F NGT 4 (1,=3.506.,3.268.,3.227.3.243, P=0.001 ,
0.001,0.002.0.001), H IGR HEH EE LE T NGT A (1=
2.332.2.469,P=0.021.0.015) ,{H T2DM £/ IGR ATH] B &
#](P>0.05) ; BMI £ T2DM 4 #1 IGR 41, IGR 4L AINGT 41
ZE T B 25 (P>0.05),

212 HEEFBEE  FPG.2hPG.HbAlc . HOMA -IR,
HOMA-B.FFA 7 3 A8 2 F ¥ R A G2 & X FINS TG,
hsCRP 7£ T2DM 41 % IGR ¥ F NGT £ (1,=2.104,2.721,
P=0.037,0.008.0.008) ,{BYE T2DM Z2# IGR 2 B CHI B
5(P>0.05); HDL-C 7 T2DM £84%F IGR £ NGT 4 (1,=
-2.130,-3.074, P=0.035 B P=0.003),{87F IGR 41 #1 NGT &
ZETHEZR(P>0.05), 34 TC.LDL-C MIyFgeit=#
ZR(P>0.05),

213 FHIMK VEGF-BKFEXLE NGT 43K VEGF-
B 7KK (142.62 £ 40.14) pg/ml,IGR £ K (166.73 +43.77)
pg/ml, T2DM £H 4 (189.33 +39.22) pg/mi, H. 3 41/A) 113 VEGF~
B /KA Gt 5 (F=16.289, P=0.000; #r— AR
2. T2DM 4 vs. NGT £ ,:D=5.708, P=0.000; T2DM #H vs. IGR
48 ,1,=2.607, P=0.010;IGR 4 vs. NGT £, #,=2.920, P=0.004)
(B 1), WITEZRAERERN S N B AN, BEA
620, L4l 59 51,2 HiE MYk VEGF-B KFRE T ¥EER
[(171.27 £42.97) pg/ml vs. (163.26 +47.15) pg/ml,t=1.194,P=
0.235],

£1 3HEE—MIKKFEFELIBFRO LR x £5,M{ Q,,05)]
Tab.1 Comparison of clinical data and biochemical index among different groupsf x +s,M{ 0,05 )]

— R R R AL R NGT IGR T2DM S RE pPiE
BB (F i) 39(19/20) 37(1819) 45(25120) 0.543 0.766
FI () 4738 +12.62 50.24 + 11.24 51.33+11.46 1.224 0.298
HEFRE (kg) 59.81 +8.47 62.26 +9.43 67.11 £ 10.41 6.448 0.002
FEE (cm) 81.26 + 8.41 85.54+6.77 86.98 + 8.54 5.639 0.005
BMI(kg/m?) 22.82+2.87 24.13 £ 3.85 25.15+3.17 5.210 0.007
WHR 0.86 + 0.05 0.89 + 0.05 0.89 + 0.06 5.706 0.004
W48 B (mmHg) 124.90 + 13.85 128.38 + 16.99 128.89 + 18.14 0.696 0.501
&% FE (mmHg) 80.05 + 8.63 82.24 + 8.86 80.84 + 12.31 0.447 0.641
FPG(mmol/L) 5.10(4.90,5.20) 6.42(6.10,6.60) 8.80(7.81,10.60) 106.398 0.000
2hPG (mmol/L) 4.70(4.40,4.91) 7.96(7.40,8.28) 12.60(9.90,15.75) 94.098 0.000
FINS(uU/mL)* 5.21(4.71,5.76) 6.10(5.51,6.77) 6.85(4.39,10.06) 8.675 0.000
HbAlc(%) 5.58 +0.25 6.28 + 0.45 9.49+2,13 103.497 0.000
HOMA-IR 1.18(0.99,1.30) 1.69(1.47,1.96) 2.78(1.83,4.75) 68.292 0.000
HOMA-B* 65.01(53.48,75.71) 45.29(38.64,48.59 ) 24.42(17.07,41.02) 47.929 0.000
TG (mmol/L)* 1.10(0.87,1.50) 1.57(1.13,1.85) 1.66(1.01,2.41) 5.072 0.008
TC(mmol/L) 493 +0.88 510097 457 +1.95 1.600 0.206
HDL—-C(mmol/L.) 1.44 £0.45 1.36 +0.28 1.19 £ 0.36 5.054 0.008
LDL-C(mmol/L) 2.80 + 0.86 2.96 + 0.68 2.88+0.96 2.103 0.127
FFA(mmol/L) 0.53+0.16 0.73£0.24 0.86 £+ 0.21 24.881 0.000
B C RNEH (mg/L) 1.16 £ 0.83 1.76 + 0.93 221+1.92 6.191 0.003
VEGF-B(pg/mL) * 142.62 + 40.14 166.73 £+ 4377 189.33 £39.22 16.289 0.000

&: VEGF-B, ERAEN TG, BHBEE EBA A » + s RR, UEERNZIURE; a: B PHBRES S0
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£2 3ARNE-HEBEREN D REEERRERTHELSHREHLER
Tab.2 Comparison of the first phase insulin secretion function, acute insulin response and
glucose disposal index in different group
gzl NGT IGR T2DM F{E P1{E
AIR 30.93(17.70,60.12) 16.88(11.76,22.53) 8.48(4.53,13.17) 33.052 0.000
AUC 227.40( 135.08,436.30 ) 154.85(116.11,216.35) 92.39(48.05,133.22) 20.979 0.000
GDI 1.64(1.24,1.85) 1.22(1.07,1.44) 1.05(0.86,1.18) 25.142 0.000
2501 MERRERE, (EEZEHER L, FaRlEH TG A FFA

VEGF-B ( pg/ml)

NGT IGR T2DM
VEGF-B
a, 5 NGT 41 H#, P <0.05;b, 5 IGR 4 5, P<0.05
1 3AEMmIE VEGF-B K EMILE
Fig.1 Plasma VEGF-B concentration in different groups

22 F—atAamk Bk ikegrha (R 2)

3 48] AIR AUC.GDI B Gt R , 5 NGT 4L,
AIR AUC . GDI 7 IGR 4 .4 F4{%(P=0.000,0.007,0.000) , T
7£ T2DM W E AL (P 5=0.000),
23 #¥ VEGF-B 5 &HEWMAA(L3)

R4 B/, VEGF-B 55 HOMA-B . ATR AUC .GDI &
2 47 41 5% (P=0.006 ,0.005.0.010,0.000) , 5 TG .FFA .FPG,
2hPG HbAlc FINS HOMA-IR &£ 3 [F 42 (P=0.000,0.000,
0.000,0.000,0.000,0.001 ,0.000) , #IEH: 5] . 5% .HOMA-IR
2 /5 ,VEGF-B 55 FINS HEHETN K (P=0.364) , 4 ik AH
KA A (P=0.006.,0.011.0.015.0.000.0.000.0.043,0.049
0.010), K GDI A5 E R IERE SRR, BORBEEKIE
HOMA-IR, {URR IEHE B AR IY , B IE R 5 VEGF-B {754 %
YIRS (r* =-0.397, P=0.000) ,
24 23 VEGF-B 5 B M R3h 4R 64 £ & 947 (& 4)

A ZFiE AUC ER =4 A8 R « <108.40,108.40~
202.09,>202.09, IR N 1.2.3, Pl AUCEHHTF =
VIR B e — B R R I D REwR . RIBPE AT A
FR G M3 VEGF-B {H =403 9<145.59,145.59~180.07,
>180.07, MWK IRME N 3.2.1, LL AUC =40 AR & (RAE
3 SRR, HITEIR logistic BT FEFEH] T 5 AEHS .
BMI JER X R EARRZS, AR B, 5K
KM% VEGF-B(<145.59 pg/ml) ik, & VEGF-B k¥
R$[145.59~180.07 pg/ml, OR=3.55(95%CI=1.05~12.02) , P=0.042;
>180.07 pg/ml, OR=3.64(95%CI=1.16~11.42) , P=0.027] 3 ]
REH B B 4HHSE — BT AHIR S R IR T BRIR , 7 — 2545
T HOMA-IR Z J& ,VEGF-B /KF5 B 48HI D) REVRR A9 X B

KR, EiRMHRRRTHR(P=0.064,0.316),

£3 VEGF-BH5&ERZEMEXEM(rH)
RiBEXRES(rE)
Tab.3 Correlation coefficient( rvalue ) and partial correlation
coefficient( r’ value ) between VEGF-B and the various

indicators
£ 8 PE rE P
e g 0.165 0.071 - -
BMI 0.110 0.230 - -
JERE 0.168 0.066 - -
WHR 0.176 0.054 - -
WgeHe 0.097 0.291 - -
EF5KE 0.061 0.505 - -
TC -0.001 0.992 - -
TG 0.413 0.000 0.384 0.000
HDL-C -0.119 0.194 - -
LDL-C 0.015 0.890 - -
FFA 0.497 0.000 0.439 0.000
B C RNER 0.172 0.060 - -
FPG 0.355 0.000 0.187 0.043
2hPG 0.329 0.000 0.182 0.049
HbAlc 0.361 0.000 0.236 0.010
FINS 0.298 0.001 -0.084 0.364
HOMA-IR 0.344 0.000 - -
HOMA-B -0.249 0.006 -0.249 0.006
AIR -0.255 0.005 -0.232 0.011
AUC -0.234 0.010 -0.223 0.015
GDI -0.404 0.000 - -

e BUIEARE S RS ARG - R HPE

3 3 it

VEGF-B & VEGF Z & (vascular endothelial
growth factors, VEGFs) EZ M A Z—, &4 H Olof-
sson“5 8T 1996 4F A A 214 P95 | 41 £ 196 98 40 B
B 1 B &4 g 4 WA B8 B 5 48 A\ VEGF-B
¢DNA, AZ& VEGF-B EEEN T 11 Stk q13,
FHE LN 4000 bp, & 8 MIMBFHR 6 MNE T,
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F4 REEZNVEGF-BE p HMIEERIBMAR
Tab.4 Association of VEGF-B with the pancreatic B cell hypofunction in adjusted models

N VEGF-B ( pg/ml )

<145.59 145.59~180.07 >180.07
B 1.00 3.96( 1.19~13.12) 434(1.44~13.10)
PE5I 4E .BMI,WHR 1.00 3.55(1.05~12.02) 3.64(1.16~11.42)
HEH) SE# .BMI, WHR .HOMA-IR 1.00 3.77(1.09~13.09) 4.34(1.21~15.61)
PB4 . BMI. WHR . HOMA-IR . TG 1.00 3.42(0.95~12.37) 3.68(0.93~14.62 )
50 £ .BMI,.WHR ,HOMA-IR .FFA 1.00 2.29(0.61~8.58) 2.06(0.50~8.47)

BEAEX T VEGF-B MITF 5T 24 Hr e {2 i B Ak i
KB FMRIPOHTE, NN VEGF-B fES B L
PRI OL T By IS A i /2, | %3k VEGF-B 5
FEPRRALBRAE PR A KRS A a0, 4R
K ,Karpanen %55 R I, VEGF-B B2 58X
T, BEAR 2/ B AL 40 e AR A0 LR R TR, A
T S5 A% 22 Wk el 73 WA B I , SRR Y A, O FULAH A
BET, HEH—5 K FFE Nature L HIBFFR A,
E B & FRE RGN Bl VEGF-B IR ¥/
BIZ Bk VEGF-B & VEGF-B fifk+
TR YT BE W PR P8 A A BOE PR /DN BRI B R A8
EiL, RR RS ZEREARY B 4IMThREY, (B
J& A BFINH VEGF-B ERE IR B3 SR
i FEAE N ER RN, FEX iYL L%
B, B35 AR VEGF-B 5FEIEABIRBAR X, U
RERERZ 5% B 41T eERL B8 5 ind vy

AR X A R i B AT 4 R B
GRERN BATZHNERENEEEEEFEER
#If1%Z VEGF-B 7K | i T2DM H & i) L3¢ VEGF -
B /KN &, 3#78 VEGF-B /K388 S5 R 8
BB SLEYIARE, T SUN 9B R ER
VEGF-B 7K F7E T2DM B EMIEH AP ILEH,
XA 8B 5 LW B AR ROERR R BPIRES B
EERAGRRBEEIBARARX, GIYULRE
¥ VEGF-B BEE IR ILIBHIRR F- 5 55z , MRt
H AL O LR BT UTERS,; B e LIS BT TR AL AR v]
LIS | HRBR S B AP, MiRBR VEGF-B FIHVEGF-
B AR ARG YT I RE IR B AR/ B B B R UK
PR M AR K, 3878 VEGF-B A L@ &5
i 5% FEHEHUR R UBEK P9, S5 8 45T , I VEGF -
B 5 FINS .HOMA-IR .FPG .2hPG HbAlc 2 BFE
EAR, #—A R AN M3 VEGF-B K FHARE
S5 BRI B R REBTA, i

FEAEP, BKF VEGF-B IR E N S 55
RSB WK,

[l , B9 8 & B, HOMA-B ,ATR AUC ,GDI
¥37E T2DM B PR, RO AT 2R E M
X BR, 13 VEGF-B 7K F5 HOMA-B.AIR.
AUC.GDI BEF AR, AR LRSS B8R ME , K
ARMEANTEAE , ¥ VEGF-B 5 B 40IThRER
PIAH, T2DM B3 VEGF-B KB, ERES
EMBAEEE MBS RS WEE TR, B
Wb B R MR, RS B MRTHEERLR . B
REBF AL 25U & B . Hagberg % OHF 5T B , R4
FHEHL VEGF-B ik 2H10 HAIIGYF 10 B HIBEIR
R/ B E BNIGIT W IRA /D R R R B Re
J1A FriR R, B AT E 2H10 Y8 YT 40 Fe B3 4H 60
BRP/D RS , &5 2HI0 AT AR/ RES
K/NEF , HARAA B AL, T Z 550 4 A58 BRI /D
BUBR SRR BN, BRRS S5 ER ; FIaT, iy
FAT-AREY] Caspase 3 KB, SHKMF 2H10 1457
db/db /NERARLE 16974 db/db DRAES B AR
T-H/>, XHERBEM VEGF-B {5518 B4 7T A8 i 42
PR RS B A TR RS B
HMThEE, B, A K Sh P s34 SO R IR
it VEGF-B /K&l B E MRS B Z1HThEE,
EHAHATE,

AT B 283, AP ML RIRI VEGF-
B 55 I M B 58 B UM TR T A
50, 155 5 R HEHT AT LA 2o R S 20 2R SURR A I T 3
W B AAMAIIIRE, AT PRAE SR BN BOERR
B E R/, VEGF-B 5 AIR AUC R X &
B R IE R 5 B BURERT AR R BN, R
FJE S B 8URE S VEGF-B 55 —BH A4 W oh Bk
HIRRAEESS , nBE S R P BB 2 5 WM VEGF -
B5 B MThREZ BIME R ;{BRIE/E VEGF-B 5
AUC. AIR BIMRMEAREA GiT¥2E5, B logistic/]
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343047 B, ¥4 HOMA-IR Z )5, VEGF-B 5 B 48
HThBE AR B AR R AN B A Fit ¥ 2R, XRA
fE I ZHHL T REH A /v & VEGF-B 5 B 4L
REXZNREERE,

“He Btk St g A hTE B 41T REIBLE PR
TAEHEBWEAY, IREMERE T FFA KFT
B, i AT SRR RE T A AR L RE
71,5328 FFA LA TG BB AR A A S P AT
TERRARG . RERYOR R MR R R
BEACIEEEL , BT TG, FFA IMAE, MK HE
KP4 FRA AT SEE S B 41T, LHAER
AT, (R BRI S 2 2 i (glucose sti-
mulated insulin secretion, GSIS )@ /> I BHE—
MR B AN R0, FEIESL R FFA REAHI 20
A, A RS R RE RS, RS R i,
B TG .5 FFA IfifE A fB{# 13 £ 89 FFA DL TG BB
FERE S B 4 IR B T P B ZROBL AR
LRI B R, T B HRAT, IIYERR
B, VEGF-B i@ i3 #iz FFA 2 588, BEREIR
/PP, Bk VEGF-B Bi3% FiPL VEGF-B ik
T ¥ RE B30 W R AR 0 A SOME PR % /D B TGLFFA |
HDL 7K, 3 [l AR S H AR TG YTRUSL , BbE
i EREEL B RE R, W, (USRS RE
VEGF-B X155 ThRETCRA S5 , Itk , BHETVEGF-
B {5 S BN B 4HMETHRERYLR I /E I VT RE 5 KR
KT BT H AN, ARF5E R 8, IGR . T2DM 4
Il TG FFA /KRG = , AR T B 7R 3K VEGF -
B 5ifi TG .FFA /K-8 IFAH5, 5 HDL ,LDL 7K 3F
Jk., R VEGF-B AJRERZ MM TG FFA /K, F
iF, logistic [ /R , #54 TG B FFA 7, B/KF
VEGF-B 5 B 4fi i Zh 8B5S — B AH 430 T BE kAR Y
M 5, BE—47R VEGF-B Al 8383 Y g
R B GIMThEE, B4, Sun Z0EYHF 57t 7 BH
7% VEGF-B K F-3m SE g iE X R %Y, 3 F
o & PR P e de — BRI BB PR (X IE 3R VEGF-B 7KE,
FATITR , vRuk b R Bk R R K U S
A TG &8, KA GSIS, B B 4iMIThRE™, #k
0] nE s ¢ — R A T BB T DL 3 BRI VEGF-B
IR RS TG IR, 125 B 4EMaThee, (B4R
B R TE R, TEEITU LS EERELZ
FRERRR, U R E S —ERIEEL,

AHF 588 13 X R R T & A B ¥ VEGF-B
TR SE , R VEGF-B K EERAT 2R
M2 2 BUERR A b 2w, B 5HEAR

AL B JUMEE — AR S RSB T BE B UIAE R
HALHIT e RE S AR T8, VEGF-B FIBE
RIAIT 2 BB IR FIEE B HHAEThREM — 13Ty
B0 , [HR VEGF-B 7E 2 RUSERW AR HRAE
L BB AREA A BRIFSE, B B 41U BERY
WU B A BEAL B IR 7 5 2 Bt e e PR R —
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