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[ ABSTRACT ] Aim To investigate the level of plasma adiponectin in patients with diabetic nephropathy, and its re-
lationship to vascular endothelial function. Methods Fifty type 2 diabetic patients without clinical macrovascular com-
plications were randomly assigned to normal albuminuria group( NAU) , microalbuminuria group( MAU) and macroalbumin-
uria group( CAU) according to the daily urinary albumin excretion (UAE). Plasma adiponectin, soluble vascular cell ad-
hesion molecule-1(sVCAM-1) and other biochemical indexes were measured.  Color Doppler examination was followed to
evaluate flow-mediated vasodilation (FMD) , nitroglycerin vasodilation ( NID) , cardiologic parameters and intima-media
thickness (IMT). Results In CAU group, plasma concentration of adiponectin was 4-fold and 2-fold higher than that
in NAU group and MAU group respectively (13.3 £5.0 mg/L vs 3.7 +1.6 mg/L vs 5.7 £2.2 mg/L., P<0.01 and P <
0.05), while the difference between NAU group and MAU group was also significant (P <0.05). The ratio of adiponec-
tin to serum creatinine followed the same trend along three groups (P <0.05). Plasma sVCAM-1 was significantly in-

creased in MAU group and CAU group than that in NAU group (P <0.01 and P <0.05). FMD and NID were signifi-

[WfmBH] 2011-05-01

[(BE€WB] JMNTENTAERHEINE (2005-YB-051)

[MEEBAT]  REWEHY B, IR BRI, SRR | B IR R 82 996 55 5 T A AH DGR 9E , E-mail 24 nicoming992 @ sohu. com, i,
PR PR AL, AT B AR 58 A S0, R ) S RS B A8 M 0 & AE 191297, E-mail 24 ranjm@ 163. com, X7,
Wt @ FAE BRI A5 7 1l S W DR B L8 1 9 R AE FI2YT



248

ISSN 1007-3949 Chin J Arterioscler, Vol 20,No 3,2012

cantly decreased in contrast to the increment of plasma adiponectin ( P <0.05).

groups (P >0.05).

IMT was comparable between three

Finally, adiponectin was positively correlated with sVCAM-1, UAE, creatinine, left ventricular pos-

terior wall thickness and IMT(r =0. 338, 0. 704, 0.470, 0.331, 0. 324 respectively,all P <0.05), while negatively cor-

related with FMD and NID (r= -0.397 and —0. 413 respectively, P <0.01).

is accompanied with hyperadiponectinemia, which is closely related to vascular endothelial dysfunction.

Conclusions Diabetic nephropathy

Adiponectin may

act as an early predictor of vascular endothelial dysfunction in these patients.
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L1 HFRI&K

AT 2008 4F 1 F £ 2009 43 AT
Vg2 BB R B 50 ), 35 ~80 B, %
Mongensen % 1989 £ 4% I 09 48 & /& & W 2 AR VE
AREUhRAZEAHBELNZUA-OEFAE
B /& (normal albuminuria, NAU) 41 (18 %) :24 h &
BEAHEHEE < 30 mg; QM E A & A J& (microalbu-
minuria, MAU) # (17 #]):24 h F A& a#E &
30 ~300 mg; BKrkEEEAR ( macroalbuminuria
CAA(ERBaEERA)(15F):24 h R AKA
HHE =300 mg, #RA D BT A 1999 £ R
TAAL(WHO) L WA v, BT A i ) 3 4 IR 8 R
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RIAFFH WA &% AE B EE
E 0 E & R R E K R 48 3 (body mass index,

BMI) . J& % th ( waist to hip ratio, WHR ), BMI
(kg/m*) =K E/ 55 ;WHR = [E /& ,
1.3 E£¥HFEHERNE

#*A 12 h )é/%f?(;l%lﬁl, | /‘Eﬂgﬁl*}?(fasting
plasma glucose, FBG) . it AL Bf ( creatinine, Cr) | & %
& (albumin, ALB) . & 7 % % B% ( alanine aminotrans-
ferase , ALT) | % fH [& & (total cholesterol, TC) | H
= B (triglyceride, TG) | & % £ fif & & & & & (low
density lipoprotein cholesterol , LDLC) W 15K % & fg &
E B [E B (very low density lipoprotein cholesterol
VLDLC) . # A& & & A (apolipoprotein A, ApoA) . # g
% A B(apolipoprotein B, ApoB) (7600 A H 37 2 § 3
A A AT AL)  HE AL 2T 2 B (glycosylated he-
moglobin Alc, HbAlc) ( & F & #: & £ B AH & % &%
(HPLC 3% ). % #E B % (fasting plasma insulin,
FIN) (fb5F &6 ) Mg Bk & (ELISA %, R Ik % &
EBRAE RN ) F A M T L
('soluble vascular cell adhesion molecule-1,sVCAM-1)
(ELISA 3% , R X # 2B HEHARAF), B A E X
BFR 24 h KRR, ITH R 8% a & (UAE) (#
Atk k),
1.4 LHEESEHEE

W 2R 9 e ST E A F N 42 (left ventricular
dilatation, LVD) | % [] [& /& & (interventricular septum
thickness, IVST) | Z2 & % J& B & J& (left ventricular
posterior wall thickness, LWPWT) & 37 3 fik 7 Ji - o f&
J2 & (intima-media thickness,IMT) ,
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% B Celemajer 3='" T % & % & 3 Tl % B )
Fk A AR #ME 47 5K 38 B (flow-mediated vasodialation ,
FMD) % & fical B H 3 & B 3 ik 79 R B M 4T K o
fi€ ( nitroglycerin vasodialation, NID) , % | 7.0 MHz
SMERL, REMEDFEKE 10 min, FEME,
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hAERE AHILERESROBEE, TOESH
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W B — AL Bk 2 Bk A 42 (D, ), i HE FMD = (D, -
D,)/D, x100% , 5 & FMD il & &tk & 10 min, %
mENEREEBREE, FTEHBH 0.5
mg,4 min 5 F T B —# L0 fg NZE(D,), it &
NID = (D, -D,)/D, x 100% ,
1.6 Zit=4biE
BEFLAEAQ AL RBEEEA S HHX
Axxs k7, ZARHBURXA LR EZF £ 4
Hr(ANOVA) . B MR By b R x* Bk, fig
BE G A LI AR 18 8y 4 X M & | Pearson 48 % 4
#ro P<0.05 hZRARITFENL, 2 EAEHE
JHl SPSS16. 0 #h P 6. ¥EAT G it AL 32

2 # B

2.1 IR —AE R

AEUE PRSI L R BMI, WHR | £F 5K JE ( dias-
tolic blood pressure, DBP) 7£45 41 [b] b 8 25 5% o 4e it
2R X, W4 FE (systolic blood pressure , SBP) 7E K
wAEARARET &, SHRAWHA LK ZE A5
RN (P<0.05;K 1),

®1. ZHBE—RBRABLEE

Table 1. General clinical profiles among three groups

r— EWHEN  MEAED KEOEA
R (n=18) R (n=17) R4 (n=15)
FB/2 (Hl) 6/12 4/13 3/12
R (%) 67.2+10.2  69.6+83  71.48.2
e (4F) 7.5+5.8 11.6+11.5  12.6x8.4
BMI(kg/m?) 25.3+3.4  25.1x5.1 24.7 3.7
WHR 0.9 £0.1 0.9 £0. 1 0.920.1
SBP(mmHg) 139 £16 138 21 155 £25®
DBP(mmHg) 83 +14 76 £11 82 +11

aN P<0.05, 5IEHAEARAMEL ;b R P<0.05, 5MEAEA
PRAMI

2.2 HEYLEIERR

FBG .FIN, HbAlc 7E 4% 4 0] & 45 it 2 % 5,
VLDLC 7E R AEARA R E T, SHAMA L
BMESHGH B L (P <0.05) , HAMAE K F1E
SHM IR TR EE, REHEHRASHR
PIZEAE LT 11 8 1 B BRI (P < 0.01) , 177 1 L
BFHE & TR (P <0.05;32)

®2. ZHEEMULFEIRER

Table 2. Biochemical indexes among three groups

o =y =
s TN Tt i
FBG ( mmol/L) 10.6 £7.4 7.5+2.3 8.122.6
FINS( mmol/L) 6.8 +3.5 9.3+6.3 5.8+2.5
HbAlc 7.3% +2.3% 6.9% =1.9% 7.5% +3.1%
TG ( mmol/L) 2.92.0 2.8+0.8 2.6+1.4
TC( mmol/L) 5.5£1.0 5.2=+1.1 5.5£2.0
HDLC ( mmol/L) 1.1£0.4 1.2£0.3 1.3£0.5
LDLC ( mmol/L) 3.5+0.9 3.420.8 3.5+1.3
VLDLC(mmol/L) 0.9 0.4 0.8+0.3 1.0 £0.5%
ApoA (mmol/L) 1.1£0.2 1.120.2 1.2+0.3
ApoB(mmol/L) 1.1£0.2 1.0£0.2 1.3£0.2
ALB(g/L) 43.7£4.7  43.7£5.8 36.6 £6.2"
ALT (U/L) 22.2+19.5 22.9%16.5 211 +4.7
Cr(mmol/L) 100.2 £20.3  115.4 %33 181.4 +86.0™
UAE(mg/24 h) 12.8 £8.2  87.7+46.9 1144.6 +525.2"

ah P<0.05,b K P<0.01,51E% ARARAHME ;¢ iy P<0.05,d
P <0.01, 5fEAEARAAML

2.3 MEREBAEMAIA M EHERIM 5 F 1 KFE

FERE A RYL, S IR B ZE K 1EH A
EHRA(13.3 5.0 mg/L 3.7 +1.6 mg/L, P <
0.01) [ 4 f%, s I R (5.7 £2.2 mg/L, P
<0.05) 2 £, SIEH HEARAMIL, A&
P PR 2 IR BREK 32 7K1 3 s (P < 0. 05)

2z 1 VBT B R4 TAR O, BREX R/ L LT AE 1E 7
FER R AL i 8 R AL R & 8 R A iz
WiFk e (4 k 38 £ 19 kg/mol 52 + 21 kg/mol Fl
81 £32 kg/mol ,P <0.05),

TERCR A PRA1(99. 0 £33.0 pg/L) Flk &
HE R4 (101.9 £27. Tpe/L) |, 3¢ sVCAM-1 i
FHTEWAEARHA(73.3 £17.5 wg/L, P <
0.05 F1 P <0.01) . {HFEME I R AR & A
PR, I3 sVCAM-1 Z R TG E X,
2.4 HREINEEROIEEEISIR

FMD |NID Fifi /R 118 3N T B, 22 A 5t
THEE N, KEAE ARG FMD 62 NID ¥
BOEH AR E R MG & AR B RER (P
<0.01), 1 FMD F1 NID 7£ 1E % 48 A IR 41 ik
HHEARANZER TG 24 L, IMT BRI E
BRI B A ke B =4l 2% THiT#E X,
KEFE R VST Al LVPWT 3445 1E % 1 8 1
FRA AR 8 PR S (P <0.01;38 3) .
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3. WEBE RO EREREIER
Table 3. Clinical parameters of vascular endothelial func-

tion and echocardiographic measurements

sk EFAER  MEAEARHA KREAREARA
R (n=18) (n=17) (n=15)
FMD 12.0% +5.6% 10.3% +4.5% 2.6% +3.7% ™
NID 15.8% +7.1% 14.2% +7. 1% 2.8% +4.4% ™
IMT( mm) 0.8 +0.1 0.9+0.1 0.9 0.1
LVD(mm) 44.2 2.5 43.8+3.8 45.1+3.5
IVST( mm) 9.5+1.2 9.8+1.7 11.3 +1.5%
LVPWT( mm) 9.61.1 10.2 £1.5 11.6 £1.3%

a P <0.01, 5iE# A ARAHILL ;b 4 P <0.05,c P <0.01,
e R PR

2.5 MEEBEESARERNTER A EREX S

JRIEZ 5 UAE Cr HDLC $4J5 IEAHXE (r 1B 4351
4 0.704 ,0.470 .0.377, P ¥ <0.01) , 5 sVCAM-1 .
ApoA [IMT I LVPWT 5 IEAHSE (r {H535124 0. 338
0.314.0.331.0.324,P ¥ <0.05) , 5 FMD \NID ¥ 5
WEGAIRE(r [HN -0.397, -0.413,P 1] <0.01) ,
AR BMI, WHR | Ifil J . FBG , TC TG ,LDLC , VLD-
LC . ApoB .ALB .LVD FI IVST ¥ TCAH k(£ 4) .

F4. MBERKERSHETHEREXES T
Table 4. Correlations between plasma adiponectin levels

and other parameters

r P1H
AR 0.22 0.125
BMI( kg/m”) -0. 147 0.308
WHR 0.016 0.915
SBP( mmHg) 0. 186 0. 196
DBP( mmHg) -0.104 0.471
FBG( mmol/L) -0.052 0.721
sVCAM-1(png/L) 0.338 0.015
UAE(mg/24 h) 0. 704 0. 000
Cr( wmol/L) 0. 470 0.001
TG (mmol/L) -0.099 0. 496
TC( mmol/L) 0.239 0. 094
LDLC ( mmol/L) 0. 060 0.679
HDLC( mmol/L) 0.377 0. 007
VLDLC ( mmol/L) 0.152 0.292
ALB(g/L) -0.217 0.129
ApoA (mmol/L) 0.314 0. 026
ApoB( mmol/T.) 0.243 0. 088
LVD(mm) -0.058 0. 688
IVST(mm) 0.271 0. 057
LVPWT(mm) 0.324 0. 022
FMD( % ) -0.397 0. 004
NID( % ) -0.413 0. 003
IMT( mm) 0.331 0.019

3 i i

BEX Z R ACRP30 ,apMI , AdipoQ ,GBP28 , H:
BEPRE L T NG R 327, 76 N A I 7 9
2305 ~30 mg/L, KGRI, 1 3 Ik RERE
1k NEREZEEOR I IR R K- FRE > e LR
B R T RN R A B PR 5 RS, BRI 2 KT
KFtEte . MWARBEFEtnl LLE W 16 PR B
H, M REEEE KRN, I H B PR SR Y
HE 10 10077 B8 2R K SF-Fif =22 8 S 4 i
UL BE A TR IE , FRATTAT LA B FIAE A AR AL

Koshimura 251t AS [ By BOWH PR 9k 1B 9 58 & ot
A7 L3 B 56 R AR, 22 B TR F 88 PR 41 1 i
BRIKZAKE BT, AR 5245 R —5. Ak,
Koshimura 25138 X5 AN [ B B W R 9 B s H8 4 HEA T
T IRNBIR AR | % BURH PR B % K (8
PRABEIEH Bfdot VR R4, FRAG IR R K- i
E T, HAE R DA R S R PR PR AL
THREEZE KO 2 B F IE MG, T Maeda 451 5%
KB IE AL RRERR M RIE . IRIBIEZEAZ B Ik
ARG SRR B FOES M b, SRR AT LA
DU ZER PR B 08 I B, BRI X ZE AR T A 4L 1) A 1A
RGN,

T PRI B FR A R I3 R 1B 2 K T v )
I R B X B H AR B AS I 2, i B0 5 E
ST AR DR R R L A E R B
W PRI A R RS LT BE B R KRB T
REMERHE TR T N B2, Zoceali AN, H
FRANASORIE e A A 15 25 6L , 538050 i IUAE 5 (] A
SR U 2L, 5 R IRHE 3R 5 A, s DI AL I
AR T —25%

sVCAM-1 JE i sk B X R R Z —, i
AR R EIBTSEIESE , sVCAM-1 6351 /8 2 4 1 #6
ikbras =z —"10"  AHRGE R IAT LB, B TR A
TR HE 5, sSVCAM-1 7K -3 8 7 5, 22 W
RIS 905 B AEAE T R N 2 D e . st
A M R B, IEEEE 5 sVCAM-1 2 IEHE (r =
0.338,P <0.05) , &/ L5 AR B R K22 L 5
B AT e 2 a2 IAH ¢

TEAMEGE T, AT 2 FMD 1 NID >k
VAR N N K D RE B . ARBFSE R FE R i R
F R4 FMD NID W L %, 5 i 8 1A
PRAEMEHR AR ARAW B F L, ZRA5EE
S AR R RN IE W A R R 2 a4 5
TGt 2 X, T R RS R 8 3 ik oks
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EH(EFEREA) Tl Z /RN RS EE
W, fedtshikesfbny &4, Hare A A Do
UE S AR 8 1 R W PR S8 3 1 S A A W Sk 1)
PR AT REZE AL AR A I B 5T
WAESE FR g, RIS AP fUR A& IR 2
RO PRI R AR B, PRI 1 8 1 PR 19 2 BB PR
R N B I A AT SR DRI S, AR
FEWR AT LI e L R B3 ) FMD i NID
HIE®W AE ARG A TR, &gt
BXAEHETRERFEAR R DA —E X R, [
M FERTA 2 BORE R R FRATT R BRI v AR R R
K5 FMD NID 27 AHC, X2 B35 I 5 I I
PRIZ I I8 I & 6E , B LA, DA 25 SRR | i i AR
I Z K- 5 32 40 i A5 P9 R D RE B VAR G

FTEARWFFEH , T IFFT A a0, AR e BT 3 A
HEAT XS REOWLEE ; 53 o DR e 185 e /0, 4 I i it i —
Y KFEA G S FTIE T Sl A AR HE O L& R
RANGEDL . 2 TERE R B AN [ B B 1t s Ak
FACEHATHE & A N DI Re bR S AR
UIRE TR R R F REVIASE . T By LI IR
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