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[ Z)BRHEIPRERE G AR Apelin, Visfatin 7K AR K H 5 (R 45 44 (body mass index, BMI) A FL (waist hip
ratio, WHR) | IMLBE | MBS 2K FEER R Ak R s g 1 2 BUBEIRIE (type 2 diabetes mellitus, T2DM )Ml
IR (impaired glucose tolerance, IGT) FIE % gt A ZS IR IMSE Apelin 1 Visfatin 7K, I-43H7 T 1L Apelin, Visfatin 5BMI
WHR B 5 AT L ML B RS FKCFSF G R . R (1)L Apelin /KF- 2257 I8 175 L (F=0.145, P>
0.05), T2DM B E = WG 2K Visfatin 7KW R AR T 1E% XF IBZLRN IGT 44[(11.88 + 8.33) g/l vs. (18.10 = 5.83) wg/L, P=0.000 Fl
(11.88 +8.33) wg/L vs. (17.83 = 11.88) pg/L, P=0.000]; IGT £ 1f13¥ Vistatin /KB BAK T 1EH %I (17.83 £ 11.88 vs. 18.10 =
5.83,P=0.024), (2)MRPERFFE BR , 13K Apelin 7K F- 5 SUIEFE B (total cholesterol , TC) I %5 B2 B £ 1 —IFL [ it | 25 i il A
(fasting plasma glucose, FPG) £ B I ITFAH 5% (r=0.30, P=0.021;r=0.32, P=0.015;r=0.29, P=0.027) , 5 U 4 J& (systolic blood pres—
sure,SBP) %75k JE (diastolic blood pressure, DBP) £ 145 (r=-0.36, P=0.006;r=—0.30, P=0.020) . Ifil 3% Visfatin K- WHR £ 1E
A (r=0.51,P=0.000) , SHEL M LI T Ale(glycosylated hemoglobin Alc, HbAlc) 5B 5 77 A (r=—0.29, P=0.025) , (3) £ I0i%
T3 M7 F B3 SBP FPG Visfatin [ TC 7 25 18 5 R /3 ] 52 1fin 3¢ Apelin IR 7 AR G K 2 T WHR HbA le Apelin | DBP 4>
2 Visfatin BT A G R E L 8518 ¢ MK Apelin , Visfatin ZK-E S5 PR ¢, nTRELEACIEAT T2DM B & = F1 ok e rh HoAg —
TEMTEH
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Changes in plasma Apelin and Visfatin levels and relevant factors in the

population with different glucose tolerance
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[ Abstract]Objective : To investigate the changes in plasma Apelin and Visfatin levels in the population with different glucose toler—
ance and to explore their correlation with body mass index(BMT) ,waist hip ratio(WHR),blood glucose,plasma insulin levels as well
as other factors. Methods ; Plasma levels of Apelin and Visfatin levels in the fasting plasma were assayed by ELISA in patients with
type 2 diabetes mellitus(T2DM) ,impaired glucose tolerance (IGT) ,and controls. Relationship between plasma Apelin, Visfatin levels
and BMI, HOMA —insulin resistance index,blood lipid, fasting plasma glucose (FPG),plasma insulin levels were also analyzed. Re—
sults ; (1)There was no difference in plasma Apelin levels among groups (F=0.145,P>0.05). Levels of plasma Visfatin in T2DM pa—
tients were significantly reduced compared with those in controls and IGT patients(11.88 +8.33 (g/L) vs. 18.10 +5.83 (pg/L),P=
0.000;11.88 + 8.33(g/LL) vs. 17.83 £ 11.88(pg/L),P=0.000) and levels of plasma Visfatin in IGT patients were significantly re—
duced compared with those of controls(17.83 + 11.88(jg/L) vs. 18.10 + 5.83(pg/L) ,P=0.024). (2)Plasma Apelin levels were posi—
tively correlated with total cholesterol(TC) ,low density lipoprotein—cholesterol and FPG(r=0.30,P=0.021;r=0.32,P=0.015;r=0.29,
P=0.027) and were negatively with systolic blood pressure (SBP)and diastolic blood pressure (DBP) (r=-0.36, P=0.006;r=-0.30, P=
0.020). Visfatin levels were positively correlated with WHR (r=0.51,P=0.000) and were negatively with glycosylated hemoglobin Alc
(HbAlc) (r=-0.29,P=0.025). (3)Multiple regression analysis showed that SBP,FPG, Visfatin, TC and free fatty acids were indepen—
dent related factors influencing plasma Apelin levels,and WHR,HbAlc, Apelin and DBP were independent related factors influenc—

ing plasma Visfatin levels. Conclusions ;: Changes of Apelin and Visfatin levels are associated with glucose metabolism,and they may
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Apelin5 Visfatin ST A FEAYE L 31X 2 Ff
20 PR 7 34 T e R 0T A R oy . A SR
Apelin ZERFEARIN . AT S PHE I 3580 LI
A7) VT R A T A B E Y, Bl it
FRI Apelin Fl Visfatin 5 B2 ZI8Pr M A
K, ATRES S T HE DRI Y A A R R (H R U ) A=
FVERIEA G HE . AR B TRl R A Rl
i A L2 Apelin | Visfatin A8 7K -2 28 K H 5 1M,
W AR RS Z LT A5 L (HOMA —insulin resistance
index, HOMA IR ) 7 [N 2 1% 3¢ &, DLtk — 2 [
Apelin  Visfatin TEHH PRI A 2 & e vhn] B8 A 19 1E
Mo

1 X&MFE

L1 %

2 FUBE PRI (type 2 diabetes mellitus, T2DM ) 2H . 3 22 £
(10 Bil, 2z 12 ) , P H4ERR (56 + 8) 4 ARHE 1999 4EWHO
992 Wi b HE[ 25 B2 ML BE (fasting plasma glucose , FPG) =7.0
mmol/L, i faf J5 2 h il ## (2—hour blood glucose after glucose
load,2 h PG)=11.1 mmol/LJ#f§i2 AT2DM, J5FE A 1~5 4 ff
A BE VR DRG0 YT | HEBR AR R A PR &
PR MU e O SO B O U S HREIE W, A PEAT
FHDRIG 2 e VI R GE . B U8 K (impaired glucose toler—
ance, IGT)41. 3t 18 (5 8 i, Lok 10 49, V- 349411k (54 + 8)
% PHAIE1999 4F WHO [FRIE(2 h PG=7.8 Fii<11.1 mmol/L)i&
Wik IGT, ¥ 4112, IE % Wi 5t (normal glucose tolerance,
NGT)ZH -3k 18 (55 5 B, Lotk 13 ) 4RI (50 £ 11)
2 YRR SRR & B IR, H2 IR st
PRSI T
1.2 7k

BHIRR 14 h RESEERIKIL, #0080 3 4,1

337 RV B | s 2R R S 2R BEAR T A 1 (glycosy—
lated hemoglobin Alc,HbAlc) 8,53 2 By B A AKEE (10
Ulml)# A7 T =70 CUAR, 13 T3 Visfatin P02 (CR
JH ELISA ¥, 2% Phoenix Pharmaceutical 2\ 7 245 & , $ii ik Hy
FESRIRITA Visfatin 19 1gG FIMKEE, 5 A Visfatin 4 584
SR, SRR R R ARKR IRPTR IR
TCAZ SN, LRAMETE R 3.81~256 we/L, #HEN 2257<5% , it 4]
L57<14%) 53 1 YT I3 Apelin 7K (GRAIELISAZ:
£ [H Phoenix Pharmaceutical /A8 2580, Puid i 20 A
Apelin [ IgG, 5 NA 58228 N, 5 1K I I 23 To A8 L
N, ZRHEIERE 0~100 pg/L, kN 22 5 <6% , LA 25 5+ <10%)
i FH} TBF-410 R85 Hr AL 5 A P IR 43 L (visceral fat
% ,FAT%) , K FiFE %0 (body mass index, BMI) =& (kg )/ &
5 2(m?), R Y (waist hip ratio, WHR) =1 [Fl /& 1, Fa A4
HAPPAL R 02 Z AT FE 2 (homeostasis model assessment—insulin
resistance, HOMA-IR) = FPG x %5 B i & 2% (fasting plasma
insulin, FINS)/22.5,
1.3 %itFEait

H1 SPSS 13.0 #XPFARBRSE A, FTAT Kidle LA + bife 2=
(x£5)FRR, ZH BRI R Ty 25007, 21 8 PP LA
K HI LSD—¢ K . FEARIAN Y G Z2 A0 2R ELZRAR G0 HT Je &2
JCIE A BIASHT, P<0.05 IR EB ST,

2.1 BLAABRIG R A S Ie FARARILE

FLHAERS BMI,WHR FAT% §75K H (diastolic blood pres—
sure, DBP) | /528 FE IR A5 [ -IA &% (high density lipoprotein—cho—
lesterol, HDL~C) X% 5 5 2 1 - IH A B (low density lipopro—
tein—cholesterol , LDL-C) 425 ¥ LS 1124 & L (P>0.05) .
T2DM 4 EW4E FE (systolic blood pressure,SBP) HOMA-IR |
Hl =8 (riglyeride, TG ) | SHIEEE (total cholesterol, TC) Jif

F1 BHABERIERMEZEEIEREE (x£5)

Tab.1 Comparison on general clinical and laboratory data in three groups ( x +s )

B BE(n)  AER (%) BMI(kg/m?) SBP(mmHg) DBP(mmHg) WHR FAT% HOMA-IR  FPG ( mmol/L)
NGT 18 5011 22.8+29 118+ 13 73+7 0.85+0.06 27.6+6.3 2.5+0.6 52+0.5
1GT 18 54+8 23.8+3.8 122 +13 737 0.85+0.06 27.3+6.9 45+1.5° 6.0 +0.8"

T2DM 22 56+8 235+22 128 £ 7* 74+ 6 0.86£0.06 27.5+5.6 50+ 1.8" 7.6+ 1.4°
FAE 1.961 0.500 3.627 0.219 0.182 0.013 121.728 29.844
P 0.150 0.609 0.033 0.804 0.834 0.987 0.000 0.000
ZH 51 % (n) HbAle(% )  FINS(mU/L) FFA(pumol/L) TG (mmol/L,)  TC(mmol/L) HDL-C (mmol/.) LDL-C ( mmol/L )
NGT 18 55+0.6 10.8 £2.5 0.82 £0.20 1.1+£0.3 45+0.7 14+02 24+08
IGT 18 6.0+0.4 17.1£5.1° 0.93 £0.38 1.6 £ 0.4° 47+12 14+0.2 2.7+08

T2DM 22 7.5+1.8" 14.6 +5.2¢ 1.04 £ 0.28" 1.8 0.7 52=+1.1° 14+03 2.8+09
F{g 16.217 9.800 2.786 8.310 2.981 0.285 1.035
P 0.000 0.000 0.045 0.001 0.049 0.753 0.362

T 5 NGT 4 ILEL, a, P<0.05;- 15 IGT A LA b, P<0.05
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B NG MR (free fatty acids, FFA) . FPG HbAlc FINS %7K
=T NGT 4, 22 5 B G243 X (P<0.05)., IGT 41 FPG,
FINS TG HOMA-IR %KV T NGT 41, 22 5 HA G i+
(¥ P<0.01), T2DM #H 3% FPG HbAlc \HOMA—IR7J(¥
T IGT A, 22 5 A Geit 3 L (3 P<0.01) (R 1),
2.2 e ApelinVisfatin A -F rb&x

H UM I Apelin K25 55 G438 L (P>0.05),
T2DM 408 1% Visfatin ¥R EE(ILF NTG ZHF 1IGT 4, 25
BA G145 L (3 P<0.01), 1M IGT ZH1M13% Visfatin 7KK
F NGT 41, 7 BAA 5143 L (P<0.05) (% 2).,

*2 BAMRIKME Apelin,Visfatin 7K FELLE (x £5)
Tab.2 Comparison of plasma Apelin and Visfatin levels

in each group (x +s)

215 BE (n) Apelin ( pg/L) Visfatin ( pg/L )

NGT 18 427 + 41 18.10 £5.83
IGT 18 445 + 40 17.83 + 11.88"
T2DM 22 456 + 33 11.88 £8.33"
FAH 0.146 58.718
PiE 0.865 0.000

5 NGT 4 48, a, P=0.001; 5 IGT 4 He# b, P=0.001

23 MXHESHT

MR FRIT ; 1E Apelin /K5 TC LDL-C . FPG
S IEAR (r=0.30,P=0.021;r=0.32, P=0.015;r=0.29, P=0.027) ,
5 SBP .DBP & 111465 (r=—-0.36, P=0.006 ;r=—0.30, P=0.020) ,
M3 Visfatin 7KF5 WHR £ 1EAA5E (r=0.51,P=0.000) , i 5
HbAlc 2 HAHE (r=-0.29, P=0.025) . L) Apelin ¥ i 2y H A5
i AE RS ILJE . BMI WHR .FAT% HbAlc FPG FINS FFA
HDL-C TG . TC .LDL-C HOMA-IR Visfatin 2§} [ 25 4 47
Z e A 34341, SBP FPG  Visfatin [ TC [FFA #E A [n] 5 )7
T Y=661.3-5.4 Xgp+40.3X ppot4. 7X i +60.5Xre— 186.2X o (52
3). VA Visfatin W& A RAR R DIAERY R BMI,WHR FAT%
HbAlc FPG FINS . FFA HDL-C TG .TC LDL-C HOMA-IR
Apelin %54 B 48 k15 2 0% 4 [ 431 WHR HbAlc,
Apelin DPB 3E A 8] 17 J5 2 . Y =—69.4 +89.6 Xy —3.2X e +
0.02X 0300 ( 4) .

%3 IM¥ Apelin 5EAMENIEIRA & L& S EIF 5
Tab.3 Multiple stepwise regression analysis of variables

associated with plasma Apelin levels in subjects

RIFEAL R AL FRAEAL R AL i
FEB  REGRMER O REB

WAL 661.285 177.678 3722 0.000
SBP -5.413 1.360 -0.405  -3.981 0.000
FPG 40.340 11.885 0.356 3394 0.001
Visfatin ~ 4.729 1.757 0.268 2691 0.010
TC 60.552 17.512 0.388 3458  0.001
FFA  -186231  59.712 -0345  -3.119 0.003

T HAE & Apelin

F4 M¥ Visfatin 5EHAENIEIRE % TR S B3
Tab.4 Multiple stepwise regression analysis of variables

associated with plasma Visfatin levels in subjects

KA AL PR R 5L
" F—— ” tfH  PH

RE B FREGRMER O REB
WH -69.398 14.968 —4.636  0.000
WHR  89.585 15.438 0.571 5803 0.000
HbAle  -3.181 0.619 ~0.496  -5.137  0.000
Apelin 0016 0.006 0.283 2.826  0.007
DBP 0.296 0.136 0215 2175  0.034

1« A5 4 Visfatin
390

M5 S5 1 3Z K AT1 HIEZ IR H (putative
receptor protein related to the angiotensin receptor
AT1,APJ) 21 380 MEIEIMRA MITF & A 7 MR

B RRLEFI ) G 25 IR SZ K2 | Apelin 2 Hi Tatemo—
to A5 VI 1 Bz 18] 245 3 07 1 N AS R 2r i
FEWOF LAY APT KAR TIRPEBCIR, |2 534 THL
RAY A D Y KA S 5 MR IR 3 50
N & PN R = 7/ R K W NI R R N R
AR AR VR R R S B AT SR A5 D T R T A
FH T BBFFER I | Apelin i AT Hy BRI ENE
U £ 3 A1) A A P 5 R AR ik I ey, 7
JIiR 105 R 5% 2 Bk 1) 98 5 S AT SR G vh o b A R
TR, Visfatin 27 A B Hh A IE i 7 20
AR —FHT B AR 7 A0 B PR 1 B DA LR I L 4
JL & B — R BRI B A0 v RaE R i P 1 i £
P H— 25, A IRAYBFTE R, Visfatin GEWS K%
AL B8 ZR AR, R AR U, e R IR ] ek
Visfatin 5L VIARSC , REGE 2EG 7 A0 LAY 231 LA
B 1058 LA M R, X SE SR R T
Apelin Hl Visfatin A 8625 T WEIRIA 1 K A2 K e
B PR R T SR AT A J5 58 . (BT Apelin
I Visfatin TEME BRI & A= & & vh i U0 AE BRAL T

AT iERE B 45 R B E R
T — AR Apelin  Visfatin 76 8 IR 95 &

A RS R REALE] AR I E T AN R G
ANHEZS HE L3 Apelin F1 Visfatin K-, 55 fg@ 5 X} 8
AT RS, IF 434 T LK Apelin , Visfatin 5 H g 1€
WA LR PRI R, G5 R I & A 3K Apelin
K- 28 5 ICGe i 7 X AR B RS I T e I
Apelin 7K VA B e #, T2DM B3 11K Vis—
fatin 7B A F 155 X BE 1 IGT 41K Visfatin
IKEA T 1E % X% BEFN T2DM 20 2 6], 356 55 Chen 2508
KB T2DM A 3K Visfatin 7KW o 5 F 1E 5 %t
WRAL A5 AN —3, 1T 55 —BIFTE 5 2R ) 3 BB PR 9
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FIE 3 % HR 2 [A] M2 Visfatin 7K-F-1A7 B i 22 509
T Rk A 22 1 IR RS BTG, AT REA AR JURRME L .
(1) AFEXT G BB UEAS R, IR LE R 2% PR 28 4« A7 |
WE PRI A L 25 0IR 9T LA B AR 0% O X34 T RE 52 i)
Visfaitn 7K 3 5 (2) AR X 51 (3) 3256 444 Figss /b
FEABC R B520 5 (4) K2 Visfatin ()75 A] 5 (5)
K I i pEZZ LA ARG ZE AL AT RE 1 Visfatin AY15H
SAL T, BE SR PR R A I At 28 L PR
WD, T E A A L

AT AR &5 B & BRI Apelin ZKF5 TC.,
LDL-C FPG S 1FAH2¢, 5 SBP DBP S 7iAH 5% ; Vis-
fatin 7K°F-5 WHR 2 IEAE, 15 HbAle 2R,
Z ot A [\ 43 i 28 B SBP FPG | Visfatin | TC
FFA 3 52 1L Apelin 7K B 2 <7 4 G 2% i
WHR HbAlc . Apelin DBP 43 %] J& Visfatin (%) 7t 57
FHOGI R o X M Apelin 1 Visfatin 25 i a4 |
A ZEELA ¢, X 5 E SN AR CHGE 2 5
A ARG N Visfatin 5 B FEA ¢, Apelin 51§
R ZE AL BRI A A ) R A —E LR H
Apelin A& 75 7] IAVE A BE PRI 1048 I K0E & A ) —>
FERIPRAE , 1477 KEEAR I G PRI SE , A
W HIE LK Apelin 5 Visfatin 4351 S X 77 il S7
TR ZR IS Z A AE B A IR AR

M2 AR R 78 Apelin Fil Visfatin
ATRE AR 2 AN B -5 18 Bk RO PR s A DG 9 g s 240 e
K5, I S AL A Y eloAs Kol Fe i i 45 HoAy
HERZR, (HEATFRIRE A PR BIEA—3, i
T it —2A5E

2 % X #
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