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Clinical significance of ankle-brachial index, brachial-ankle pulse wave velocity and Meprin-e in the
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[Abstract] Objective To explore the correlation of plasma Meprin-a levels in patients between
type 2 diabetes (T2DM) or combined with coronary heart disease (CHD). Methods Choosing 136 T2DM
patients who were treated at department of geriatrics in Southwest Hospital from Oct 2009 to Feb 2013, 66
cases of health volunteers also included in this study as control group (CON). According to the results of
coronary angiography, the patient will be enrolled into type 2 diabetes (T2DM group, 85 cases) and type 2
diabetes combining with coronary heart disease group (T2DM-CHD group, 51 cases). Acquisition-related
atherosclerosis risk factors and serum Meprin-a, ankle-brachial index (ABI) and brachial-ankle pulse wave
velocity(baPWV). Results Compared with CON group, Meprin-o. and baPWV were significantly
increased in T2DM group and T2DM-CHD group, ABI were significantly decreased; compared with
T2DM group, Meprin-o were significantly increased in T2DM-CHD group, but ABI were significantly
decreased (P<<0.05). Spearman correlation analysis showed that triglycerides, LDL, glycated hemoglobin
and Meprin-o positively correlated with CHD, but ABI was negatively correlated. With CHD as the
dependent variable, the results showed Meprin-o had independent predictive value for type 2 diabetes
patients combining with CHD. Conclusion Meprin-a levels in type 2 patients were positively correlated
with CHD, may also be an independent predictor.

[ Key words] Coronary disease; Diabetes mellitus, type 2; Meprin-a

DOI:10.3877/cma.j.issn.1674-0785.2014.15.004

BLWH: WK ARFEHEIE4 (81000132, 81370007)

TE# . 400038  HEIR, MAMCE S =B R AP RIBE B A A
JEWRES: " K%k, Email: doctorsly@126.com



- 2776 A R PR T 2 5 (H, 112014 4E 8 14 8 4555 15 ] Chin J Clinicians(Electronic Edition),August 1,2014,Vol.8,No.15

S ik 31 B R A 2 A 22 0 i LA 0 R B 1)
fitl, T 2 UK PR s A2 T AR BN DK s A A 1) 3 A
DRI 25 o B R R el O A K e, B T i fe 4,
Y EN G ESOLNE TS TP bR )| STt
RAEMKERAELW, 55N E, |
Tt PR B K A A OB A U 25 5L 5 & el DR 3 A
HAEA, A RAER T AR ASERIAGE
W A R,

S R B 568 0o 99 1 PR 117 B30 A% - 16 AT S I A
BT, A O U 573 55 S () BRI AR A
it o UTAE SR AU T T B T Meprin-a 55 %6
i BRI A S5 505 (1 AH ELAE Y R L, Tk
L Meprin-o 4 753 40T K7 S0 N ISR 2 ik ok
REREAL AR 4 P W), S SRR B s 2
I3 Meprin-o 7K1 2 OB PRI B85 15 FF e O ik 12
Wi O E, AR 1R 2 W7 SR 97 SR AR

TRIFNTTE

— R

WCHE VG A = Bt 2 4 B 2009 4 10 H & 2013
T 2 AR 2 OB R A B A 3L 136 41,
BT HE AR 1999 4F WHO B JR 7 W23 14 Wi ki vk
YN s B PRIPERE IR AT 75 R ) I 5 6 25 B 2K O =
7.0 mmol/L 5% OGTT ik%:, 2 h PG 7K*F-=11.1 mmol/L.
SE ) TG I W K SO A I ) e 2 R B
3l B I ABE U 1 2 BB PR fR 3 . o eali 2
TRUBE PRI B E 3L 85 9, 1T 2 ARUBE PRI G I e L
REIL LB, JICEAR AR 66 151 E5HH 11 Sk
ML el RIS WibsitE Ay G el tR B kI B UE 52 A
1E 2 /b —Khb =50%(1 F Zb R B ks, R B ik
T8 R R AEFR B <<50%K i PR 2 ik P L3 A% FR 4 R
I AR S ks AR 1) 55 Al Rl PR 4. AR
FGRTFEE B R A SR, AN EF G R
Bo KREBFPIGIRTORE, ALREIRHE L s 5
B PR SR s, LR 1 Sid . RREE 1AR
DL b RIS W R, il s B8 o A i ) e i s 25
Y, IMEPEHILE (90~160) / (60~90) mmHg
). FERRFRUAE: (1) NYHA DIhREIV R, (2)
OGTT ks &3 Mgl AL Tl 5 5 /K F s (3D 1
I 55 3o FH G 2 B4 1 e 24 40 i . 1 4 S AN 3
(i s A5%% >160 mmHg, £F5KE>90 mmHg):;
(4) AVPECWIEEZEEE 2t i, (5) &
BEAE A gk R M . B REA ARSI ACE . M

IS (6) TEEITE RS (7)) P
AFRS SME SRR L (8) HMAESS
PRS0 R

= ik

1. FEARFRRR R N B & A R B

BIRT &R Thae . OUUEESEfEAR, H 2 IR
Rt 10111 P e <N 6 | AN 9 AN W

BMI. I fig IR o

2. PR R E CABIL) RIS BRI I A% ek
(baPWV) Hll5E : il BF T i, S, &
I U R AL 15 min, SR H AU e 50 kg 4k
RrASCRAE baPWV UfE, [FIFSREE ABL. XREAL
SR 2 IR U 2 B i A AR
ABI BUHMIAEAE, baPWV Ul & {E. ABI<<0.9
(1) 38 baPWV (EANIE A, ) LE 41 baPWV 22 k)
ZAIR o

3. MMy Meprin-a M : EE ANBGIR HIGRR
NGk 3 ml, 2 h B MERRA, I
DA I S 28 B EG: CELISA) l5E Meprin-a. 1]
4= B 3 A4 A T ORI L3 25 B (FBG). H
M=lE (TG). RMHFERE (TC). K& E M AM
g (LDL-C). % Bl d (I IH [ %% (HDL-C).

=\ Gk

B %Rty SPSS 13.0 4t i #3347 70 #r
THHERME S LI E £ AR HEE (X £5) IR,
HATIERTE RS, & Am 7 Z2=55 1 BAF
B AES A, SR SR 35 5 72 43 Bt P A 45 4 1)
PORHOZE R UL s AR IES AT R RER
Kruskal-Wallis JEZ 2055 . THE 7 RER H R 5 #
5. it Spearman J5 Lo M A AR bR 009
RAFIIARICAE,  SeE RN M I3 FRIAF DG A& 86 PR 25 R
2 TCIAH AT . P<<0.05 b 22 B St Lo

# X

AR TR AR A AR AR I L

LI 202 520, P @ B iR & (COND
66 %, ‘FSTE 46~75 %, IR (59.8+6.2)
%y ol 2 RPE IR B (T2DM) 85 fi, 34
SEWy (65.0196) %, 2 FUHE PRI & I e 009
(T2DM-CHD) &% 51 4, “F344F ks (64.9+9.0)
%, BB R R L 1. 5 CON 41tt#, T2DM
HI T2DM-CHD 4 & 744 . BMIL B KI4i &
TG. HDL-C. WHACINLLT 2 14 ba 7y T 2 4 s 1M



rp A R PR T 2 5 (H, 112014 4E 8 4% 8 4555 15 4] Chin J Clinicians(Electronic Edition),August 1,2014,Vol.8,No.15

© 2777 -

FT 1 ARFAAE R RN B TSR AS PR
RS BMI 4 TG LDL-C HDL-C b EAIN
i . C T , A

sl il %, ) ) (kg/m?, (mmHg, (mmol/L, (mmol/L, (mmol/L, AR S|
X+s) : § X+s) X+s) X+s) X+s) X+s) (%, X+5)

CON 41 66  59.8+6.2 5010 3940  22.25+1.76  119.1+133 1304 3.27+0.25 1.4620.50 4.0+0.4
T2DM 41 85  650£0.6° 6120 4470  2340£347°  128.3+20.3  1.9+0.7° 3.32+0.34 1.3240.55° 6.6+1.1%
T2DM-CHD 4l 51  64.9+9.0° 60.80 4510  23.36+3.23° 13424168  2.1#0.5° 3.23+0.39 1.08£0.13%  8.4:0.8%

7. 5 CON#iLk#%, *P<<0.05; 5 T2DM 41Lk#%, "P<0.05

5 T2DM 41 Eb%:, T2DM-CHD ##% HDL-C %W 3%
%, TOBE Ak 2T 2 (B 1 v

—. ABI. baPWV K IfiiF Meprin-o & H7KF
bhie (R 2)

Eixt i 4H ABI. baPWV F1 Meprin-o 1f L4,
T2DM F1 T2DM-CHD 4138 #3145, 15 T2DM
L%, T2DM-CHD 41 ABI Il Meprin-o. {8 i 2 1%
e P 7E R4 ABI<<0.9 I baPWV 1 Aid
s W4 baPWV 2 Sz R, B AR
5 SILHREGES 2> T2DM F1 T2DM-CHD 4 baPWV
B, HAAIERE CON 4l A2, 1 T2DM 4199
BN 70 1, RILHIER 15 %, T T2DM-CHD 41
SILGIER 14 S, Fela 37 Bl

%2 K4 ABI. baPWV } Meprin-o K F K (x+5s)

2193 ABI baPWV (cm/s) Meprin-a(pg/ml)
CON 41 1.4+0.2 13174298 713+166
T2DM 41 1.1£0.2° 2 085+467° 1.943+469°

T2DM-CHD 41 0.8+0.2® 2 095+486° 3180+561%

7. 5 CON 4tk *P<0.05; 5 T2DM 41H4%, "P<<0.05

B AN i R A 2 W e O 1 FH P R
#r

TR 2 BUBE IR R R A FE TR O A A
WL PRSI WS BMIL Bkl TG, HDL.
LDL. ¥k M40 2 11 « ABIL baPWV FlIfL %% Meprin-a
A6 R HEAT Spearman A0 M. 45 BoR:
TG. LDL. #fbif£r 85 A Meprin-o 57k 0l K&
WIS, M ABL By e Ui A 5 W)k AU O

(£3).

IR ITE bR 5 2 BUHE IR B TG
P AH O, FATTIEHL T2DM 4181 T2DM-CHD
BEMNGYT, W RENG IR (LLERTE
LR AR, FFUABSIH TG LDL-C. Bt
M43 ABI AT Meprin-a S22 4 4 48,
AT Z oA A0 o 45 R 8 o B AL I AT 2 R
Meprin-o, /& 2 OB R 9 £ 5 176 /o993 [ 7 T

K= (R4,

F 3 HRH Y 2 BRI B IR O AH IS 2 AT
Al r i P{i
s 0.006 0.941
PE5 0.004 0.964
WA Bl 0.004 0.965
BMI 0.006 0.941
W4 0.148 0.085
TG 0.199 0.020
LDL-C 0.556 0.000
HDL-C -0.125 0.146
BEEAK I £T 25 0.678 0.000
ABI -0.628 0.000
baPWV 0.021 0.804
Meprin-a 0.769 0.000
* 4 £ Logistic [A143 #7145 R
IiH B SE Wald P OR fH
TG 0.025 0.608 0.002 0.967 1.025
LDL-C 1.924 1.193 2.602 0.107 6.725
AL B A 3.94 0275 16529  0.008 6.96
ABI -12.802  2.043 6.443 0.011 0.000
Meprin-a. 1.817 0.102 8.318 0.004 6.337
13 it

B PR 2 e O R PE ST A B R 2R e IR
s BE BRI 22 5 DRSSl K S A A A RE 1 A R Dy I
ISP TRADT o T e U R AR 32 20 I ol A e ) 3
JEE, A ABI S5 14 2 I AR 4% IR . ABI
A RATEEI DAl B ISl ke (K RS 0, JE L
B A PR 2 S 0K S R IR B K ) P ZE RETE
ABI JT LT 1) Js B BBk 4 38 1) 5 7K I3 8
e 78 A2 i W T s P AR AL R P2 K 0 5 0 AR ™ A
FERELE o 2 UK K PRI FEIIESE ABI 2 21T
AN BRI 1 e B A Fie k. BRSTaRE,
ABI BEAAE L BATAHICTE, ABI<<1.0 52 Tl /&l
L9 R DR 5 Bk 2 7 B 5 A R PR 5
AHETEH, ABIAE 2 BURH R SBE 7T B B
L5 FLalop R (A PG, 5 I Tl Co i (R PR A



- 2778

A R PR T 2 5 (H, 112014 4E 8 14 8 4555 15 ] Chin J Clinicians(Electronic Edition),August 1,2014,Vol.8,No.15

F ABI P BRE, $&78 ABI Il HEY 2 AU R
oG e L AR S AAH G, ZIclRlA g v
TESE ABIL 5505 R 75 5k Lo 52 5 ZU I 47 A O
ABI T I S RO A i R VPR B
JOK (R REARAR 0 o ZEBRAE FIBIFITIA N ABL X 6O T
DA AN, 24 28 38 DRI A5 Ak 1o 5 380 45 i £k
Iy, RS 2 R ARSIk AEAEAL, Bl s PR R I
JEARATRE T IE Y, i ABI A RE AL IE
W WANCEHFT R ABl FIAERADE, miRd A
HEH ABI AR I 2 2B 2 W] s ), A7 AR R 4
W <<65 % Tk 0o EEE 1K) ABIL N [RIAE IS BEIE b 0o
B ABI AL, 2R g it X0, H AR,
B KA — 7 THAH ASE T 0l g R N B, A5
T2DM 455 ABI {H W% FEAIK, A T2DM-CHD
AL ABI HE— DG, 427 ABI 1ERE W i
O I e /Lo A A L ) AR

AWFFEEINT Meprin-a 2 Ak Pp ] ) 52 H
PR & I 56 AR 2 0k i A2 10 46 A, JF R LT
Meprin-a 7 2 U8 PRI G I ek Lo S h R IE 5 ek
MR KR Z 18] 9% 2 - Meprin-ouJ& T A IR 1) —
10 WA ZH 2R rh 5 5 e =F 5 RE PR AR D B PRI
MRER R IR C BUBNIRIK. B L IRRE R S BhiL v
AANHFTHITAE TR Meprin-o 7] B8 L5 50 Ik s i
AL T B G, PRAMSER /R Meprin-o BB 175 5
2 0 28 A T WA 3 ok AT ST A TR EAE 5 %)
WA EL i), T2DM A1 T2DM-CHD 41 Meprin-a 7K
R ERE, HYS T2DM 44, T2DM-CHD
4 Meprin-o /K-Fit— 2T, —J7H#E7R Meprin-a
K] fie 50 PR R A B IR, S — 7S
AT 1B SEBGARAL, 0TI 58 /0o i A v T 281 T L
MFER . il Z oA #r 45 3, Meprin-a 5 2 1Y
B PR S I At O AR B DA G, 3L OR {H.
453 6.337 i Meprin-o ZKF B ZMAEH, LA
Ja IR TAE W] it — P4

WA RIS 75 I PR B A 5T 1B PR S 1y
Meprin-a 7K~ ({2840 & 5 5 Hoek i KA K. A
e S0 AL b AL, HE—2BEsE ABIL R4
L1 AL SR bR 5 e O R DA 5, T HLHT
AU M3 Meprin-o PRl 7E 00 2 08 PR 8 2 15

HE, R, &) R 2 BB SRR B A Meprin- o KT 5B AL R AR R AR [JCD] . FAIEREF A&

2775-2778.

P R R R AR, BB S Is
XL HEAT TN, R LA W DA e oL ) B A 2 £
KA

Z X x #

[1] Abdallah MS, Wang K, Magnuson EA, et al. Quality of life after PCI
vs CABG among patients with diabetes and multivessel coronary
artery disease: a randomized clinical trial[J]. JAMA, 2013, 310(15):
1581-1590.

[2] Lima EG, Hueb W, Garcia RM, et al. Impact of diabetes on 10-year
outcomes of patients with multivessel coronary artery disease in the
Medicine, Angioplasty, or Surgery Study II (MASS II)trial[J]. Am
Heart J, 2013, 166(2): 250-257.

[3] Tamis-Holland JE, Lu J, Korytkowski M, et al. Sex differences in
presentation and outcome among patients with type 2 diabetes and
coronary artery disease treated with contemporary medical therapy
with or without prompt revascularization: a report from the BARI 2D
Trial (Bypass Angioplasty Revascularization Investigation 2
Diabetes)[J]. J Am Coll Cardiol, 2013, 61(17): 1767-1776.

[4] Gao P, Wang XM, Qian DH, et al. Induction of oxidative stress by
oxidized LDL via meprinalpha-activated epidermal growth factor
receptor in macrophages[J]. Cardiovasc Res, 2013, 97(3): 533-543.

[5] Gao P, Si
lipopolysaccharide-stimulated ~ production of tumour necrosis

LY. Meprin-alpha metalloproteases enhance
factor-alpha and interleukin-1beta in peripheral blood mononuclear
cells via activation of NF-kappaB[J]. Regul Pept, 2010, 160(1/3):
99-105.

[6] Ahmad S, Xue Z, Silverman A, et al. Complexity of the relation
between hemoglobin A1C, diabetes mellitus, and progression of
coronary narrowing in postmenopausal women[J]. Am J Cardiol,
2013, 111(6): 793-799.

[7] Duval S, Massaro JM, Jaff MR, et al. An evidence-based score to
detect prevalent peripheral artery disease (PAD)[J]. Vasc Med, 2012,
17(5): 342-351.

[8] Feldman T, Koren M, Insull W, et al. Treatment of high-risk patients
with ezetimibe plus simvastatin co-administration versus simvastatin
alone to attain National Cholesterol Education Program Adult
Treatment Panel 11l low-density lipoprotein cholesterol goals[J]. Am
J Cardiol, 2004, 93(12): 1481-1486.

[9] lgarashi Y, Chikamori T, Hida S, et al. Importance of the
ankle-brachial pressure index in the diagnosis of coronary artery
disease in women with diabetes without anginal pain[J]. Circ J, 2011,
75(9): 2206-2212.

[10] Lin CJ, Pan CF, Liu HL, et al. The role of protein-bound uremic
toxins on peripheral artery disease and vascular access failure in
patients on hemodialysis[J]. Atherosclerosis, 2012, 225(1): 173-179.

(i F 491 2014-02-13)

CR S 5RO

@, 2014, 8 (15):



