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The predictive value of homocysteine for diabetic foot amputation in the

elderly
An Jingsi, Wang Xueying
(Endocrine Department , Jinzhou Ceniral Hospital )
[ Abstract)Objective . To investigate the risk factors for diabetic foot amputation in the elderly,as well as the predictive value of
homocysteine (Hey) for amputation. Methods ; The retrospective study included 134 eligible elderly patients with diabetic foot, who
were hospitalized in the Department of Endocrinology, Jinzhou Central Hospital ,from December 2012 to February 2018. According to
the limb status,the patients were divided into amputation group (AMP group) and non—amputation group (NAMP group). The inter—
group data were analyzed with t test, Mann—Whitney test,and chi—square test;the risk factors for amputation in elderly patients with
diabetic foot were analyzed with multivariate regression. The receiver operating characteristic(ROC) curve was used to determine the
predictive value of Hey for amputation in the elderly patients with diabetic foot. Results :In the 134 elderly patients with diabetic foot,
90 were non—amputated ,and 44 were amputated ; the amputation rate was 32.83%. The mean length of hospital stay in the AMP group
was significantly longer than that in the NAMP group(P<0.01). The serum albumin level and ankle—brachial index in the AMP group
were significantly lower than those in the NAMP group(P<0.01). The Hcy level and white blood cell(WBC) count in the AMP group
were significantly higher than those in the NAMP group(P<0.01). Multivariate logistic regression analysis showed that Hecy(OR=1.168,
95%C1=1.096-1.244) and WBC(OR=1.186,95%CI=1.039-1.354) were independent risk factors for amputation in elderly patients
with diabetic foot. The area under the ROC curve representing the predictive value of Hey for diabetic foot amputation in the elderly
was 0.812(95%CI1=0.731-0.893,P<0.01). At the optimal cut—off value of 22.5 pmol/L.,Hey had a sensitivity of 63.60% ,a specificity

of 90.00% ,an accuracy of 81.34% ,a positive predictive value
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of 75.67% ,and a negative predictive value of 83.50% in pre—
dicting amputation. The amputation rate of patients with Hey
levels higher than the cut—off value was 75.67% ,which was

2.30 times the overall amputation rate. Conclusion ; High Hey



BERERKZEFIR 2020 £5 45 55 3 H1 ( Journal of Chongqing Medical University 2020.Vol.45 No.3 )

— 389 —

is an independent risk factor for diabetic foot amputation in the elderly. When Hcey level is higher than 22.5 pmol/L,it has high

specificity , positive predictive value,and negative predictive value in predicting diabetic foot amputation in the elderly,with a high

overall coincidence rate.
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BRI 2 (diabetic foot, DF)J&F8 08 IR & b
T6 FF Pl 2 A8 K AS [R) 2 B8 ) 100480 A2 T 2 B0
J I W97 I8 RN (B8 TR 2L IR, KA A
15% N R £ — A rh 2 /0 — HIR AR B,
IDF 2 55FK , BRAF [ DF #0500 8835 o AR A0 U5
BE 50%0L 1P, FREC AN IR i 2, 2
AERE PR FR A B B RO s K IR RIEZ Rl
BRI RR S TiT H B AE DF 19 &0 56 S
R E, KA Z0RE 2012 4F 12 A & 2018 4F 2
A THM T O BEBE NS I BT BERY 2 4F DF B
PR 9 B L AR A T [ B o3 Ay LRSS | DA — 20 T i
EAEDF R I R S SR DG AE S R 2R
a2 HH T DA Ry oty %) 0 s e A ik

[ 781 2 i 2 iR (homocysteine , Hey ) b 5 2 B2 1€
AR B A Y, A PTTE R, & Hey
ILAE 520 AT P28 RGEBNR W R S IT
RIEFVIRIE . ARWFIEHET R 134 H1284F DF &
B A 5 28T, 1 Hey X 4F DF AR i)
U=

| ARSI

1.1 AR %

2012 4F 12 H % 2018 4F 2 H T T o0 1 g P9 403
BHEREHY DF B35, ARIE AR IR =60 % f7 4 1999 4
WHO HEFRIFIZWARE RIS R s £76 1999 4F WHORE
b PR /2 T AE 4] (International Working Group on the Dia—
betic Foot, IWGDF) £ Wi 4 DF (1) (& ; B IR J£ Wagner 43
Go=1 2%, HERRARAE . Fr Kok FTEOY T R K R 55 5
RERA S dibrife e AE e 18] & AR R 5 A5 o AR
L BB BT T (AR H i R AR B 8 2 17
ARG BN AR 25 AR . A i SR A FEBROCTT ZE Y
FEROCTT LA PR AR . /MBUBCE SCH - BROCTS LT i
JHE, Fu 5 R A 2 o A
1.2 Brikot
12,1 REREE R I ik, B B 4T3

DF A 5  dE DF vk, O—MRAF00 . 4514 |
PR AR AP ARL P 1T BB R R PR AL 5197 (dia—
betic foot ucler, DFU)JHE A HiiFs K WA 5 75  BEAT 0 S 15
. QMRS  RFH5 48 (body mass index, BMI) |
Bk Ay . GABEY HEK H TASE 12 h 5l s 1k
ML 5 25 HE LA (fasting blood glucose, FBG) AL IMZL 8 H
(glycosylated hemoglobin, HbAle) %5 C JIK(fasting C peptide,
Cps) . H i =T (wiglyceride, TG) IH [ B ( cholesterol, TC) A%
25 FENRHE H (low density lipoprotein, LDL) |5 % FE I H (high
density lipoprotein, HDL) | IfiL 3 F 2 [ (serum albumin, ALB) |
4 N 5 E 1§ (glutamic pyruvic transaminase, ALT) 4% 5055 44
B (glutamic pyruvic aminotransferase , AST) | JK 2 %&( (urea ni—
trogen, BUN) | JJLEF (creatinine , Scr) \Hey . [ 40 il 31 %% (white
blood cell, WBC) . ZL4H Z 1145 (red blood cell,RBC) | Il £1. £
H (hemoglobin , HGB) | M/Mii14% (platelet, Plt) .
122 SWHEFRIIE  Hey f DR ML, h4 A 341k
ACCH 32 7600) K500, TR i rhO EEBeA SR RS A, (EBE]
Ii] 6 S AR PR s I S RE A DG A Ay A8 b P HIR PG BEURE i
&S T W sh ik A B L HEAE (ankle brachial index,
ABI), B AN T hoc BE B R AG A R e
1.3 “itzan

K SPSS 19.0 # AT T, A7 LA
ORISR + B2 (x £ )R8, PIREAS LLEBCR AT 0 46250
AFFE TEZS I3 BT GEORER Y b 52 BORT 7Y 73 53] BE 2
7R, BREAR LSRR S Mann—Whitney K56, 118070k
Fo i i 4 383 2R E) FE R R 5k . 278 Bk
logistic [ 3 23 #7 ,  AF 2 [] /Y A0 X3 & 6 2% LA 959% CT AR R
OR R, 18 2 TAERAERIZE (ROC ihZR) PTAh Hey X
HAF DF @B TN, K230k =0.05,

2.1 —fEAFAE

PEEIANRIERY DF B IE 134 1], Bk 87 $1(64.92%,
87/134) , Ltk 47 H(35.07%,47/134) JAEME 60~92 % SF-I4E
W% (71.86 +7.10) %, HA4ERY 60~74 %35 91 191(67.91%,91/
134) AEH =75 % & 43 1](32.08%,43/134) ., A4 11 96
W (71.64%,96/134) , 42\l ) 1T 38 4] (28.35%,38/134) , W AR



— 390 —

BERERKZFIR 2020 £5 45 55 3 5 ( Journal of Chongging Medical University 2020.Vol.45 No.3 )

BB 66 1(49.25%,66/134) , AU #4568 191(50.74%,
68/134) , HEIRIGHTFE 0~40 4F  FAA6H2 (13.00 + 8.87)4F , H:
FRGTE = 10 4E 85 161)(63.43%,85/134) . DFU SR 1 d & 44F
(1~1 460 d), R (3.33 £ 7.53) 4 A [(100.14 +226.02) d],
HrpRRE=1 A F 72 61 (53.73%,72/134) , AEBEREC 1~
210 d,F45(29.73 £37.59) d, 134 | B4R B H PR 44
11 (32.83% ,44/134) , Hor /N B 35 1611(26.11%,35/134) , K
B9 1 (6.719% ,9/134) , BMI=17.6~34 kg/m?, ¥ BMI
(23.88 £2.96) kg/m?, Il 85~190/50~110 mmHg, -3 1fil J&
(138.53 £22.36)/(79.18 + 10.86) mmHg(F 1),

&1 134 5] DF B& —MR4FE

=] GhR
B (H]) 87/ 47
R (2) 71.86 +7.10
b /AEA (i) 38/96

W AR /AN AR (B8] ) 66/68
WEPRIIRRE (A7) 13.00 + 8.87
W LR (d) 100.14 +226.02
SRR AL (d) 29.73 +37.59
BMI ( kg/m?) 23.88 +2.96
I ( mmHg ) 138.53 = 22.36/79.18 + 10.86
fEBEREL (d) 29.73 +37.59
AR (1)) 44/90
SINER A (A8 35/9

22 B EAFAE

FRIE Wagner 73 A5l , Wagner 3 F it e £, 3L 364
(26.86%,36/134) ; Wagner 4 Z 54 35 #1(26.11%,35/134) ;
Wagner 2 2% B4 34 $1(25.37%,34/134) ; Wagner 1 % HBH
18f411(13.43%,18/134) ; Wagner 5 84 11 61(8.20%,11/134),
HESE DF(Wagner 3 20 VL 1) 82 #i](61.19%,82/134) , 134
BB AR R AR T A MBR R 64 141 (47.76% ,64/134)
BT A M AR F 47 101 (35.07% ,47/134) 45 23 1 i W

b AR TR A R SRR 2, 4t 99 141 (49.74%,
99/199), & T EIE K& 56 61(28.14% ,56/199) , KT
JETTHY L 32 1] (16.08%,32/199) , % A T BRI B 1241
(6.03%,12/199)
23 AAIAT

S FBG S (1032 £5.75) mmol/L; 14 HbAle 4 (8.78 +
2.10)%, 4 111 Bl B E 1 HbALle>T7% , i 82.83% ; Hey 4~
60 wmol/L, ¥4 Hey 4(18.50 +9.86) wmol/L,Hey>15 pmol/L
PR EIE 78 1], i 58.20%,
2.4 Wk E R BA I EE L
2.4.1 BEIRFEIFRAE 134 BB E D, 5 IR IR R A2t
75 118 1](88.05%,118/134) s DF A& I T I 5 ik i
Ak PA ZE AiE 35 (OB X5 77 77 95 722 B L A 3 — ) A 44 ) 95 31l
(70.89%,95/134) ,DF {1l ABI 0~1.86, F-44{H 0.65+0.47 (3L
ST AE S 728 I A o — D R34 ) 5 -6 T F 0 DR B 5 1) R
77 ) (57.46% ,77/134) ;5 I W5 I Joa 1 A0 0 R 22 35 30 5]
(22.38%,30/134) ,
242 BERIRGIHE 134 BlEE T, A IR ILEH 74 6
(55.22%,74/134) ; B IFNRICH S5 & 46 11(34.32%,46/134) ;
BIFIAESER 37 B1)(27.61% ,37/134) ;5 I AR Bk ok e Al
FePE OIS 36 1] (26.86% ,36/134) 5 43 37k 11 1.3 4
(2.98%,4/134)
2.5 AEAML B A TA R
251 — BRI A 2 Z0E) LA R I A E A AR R
Ml PR LA WA B L) B RS AR (DU R BMIL, Ifi
FEH TG 525 57 (P>0.05) o BUBCZH P34 Be AR Tk
B, A G225 573 (P<0.01), L3 2,
252 SEZEEISFRAELE 2 4108 FBG HbAlc Cps. TG,
TC .LDL .HDL AST ALT .BUN Scr .RBC HGB Plt A1V, 2% 5
TeGeitFm L(P>0.05) , #JMAH i ALB B AR TARU A,
BA G5 (P<0.01) ; A4 Hey \WBC B & 5 T
B, A G225 (P<0.01), L3 3,

IR (17.16%,23/134) , 134 fil 85 AT AT 199 253 BEPRIRITRIE B AR M LU 2 20 IR) LLBOME IR
F2 IFEBESEHEE—BRERLR

T H Pt () AERY (2) Ak AEA (i) WA /ANIRZ AR (1)) BRI (4F)
R (n=90 ) 59/31 71.67 +7.39 27/63 42/48 11.96 + 8.36
A (n=44) 28/16 7225 + 6.54 11/33 24/20 15.12£9.57
K g5 ge - i 0.048: -0.445 0.364 0.734" -1.957
P 0.827 0.657 0.546 0.501 0.53
T H MR LR (d) SERLEBEREL(d) BMI ( kg/m?) Wi i ( mmHg ) &7k (mmHg )
LA (n=90 ) 87.69 +223.43 14.00(9.00 ~ 18.25) 24.06 +2.93 140.14 £ 23.21 79.50 = 10.966
AL (n=44) 125.61 +231.73 23.50(13.25 ~96.75) 23.52+3.01 135.23 +20.37 78.52 +10.761
oL hesna g IR -0.912 -4.467" 0.991 1.197 0.487
P 0.364 0.000 0.323 0.233 0.627

HEa gy fHsb 9 Z B KRS ¢ i



BERERKZEFIR 2020 £5 45 55 3 H1 ( Journal of Chongqing Medical University 2020.Vol.45 No.3 )

— 391 —

R R DRt X I A A i ] R e 2 22 | Tl ik s
PRPAZEAE |85 ML L O ARESE G 15 10 A S )
TR, ZRIGITHTE L (P>0.05), BB ABL A B A% T
MU, A it 22 5 (P<0.01) , W3 4,

254 BUBMADCER RS DAL RS AR
H B et 2% SIS bR : ALB Hoy \WBC ,ABI [ 75 it
7 JC logistic [E1JA53H7 . 455 Hey(OR=1.168,95%C1=1.096~
1.244) ‘WBC (OR=1.186,95%CI=1.039~1.354) 4 £ 4F DF #

i B ST GG I 2 ALB(OR=0.905,95%C1=0.829~0.988 ) |
ABI(OR=0.095,95%C1=0.027~0.340) Jg Z4F DF # #9153
HT(#%5).
2.6 Hey 34 DF #69 Fn #i1a

PLR B R AEHR , 145 Tt R A b, IARTE Hey 28
{HIZWT 5, ik Hey XT224F DF S0 AE 77 /9 ROC 4k,
HRZE R AN 0.812(95%C1=0.731~0.893,P<0.01) , 24 Hey
I £ I FEAE 22.5 ol /L B JFE T900 388 Jetz 1 A0 JE i oy

®3 FHEESHBAIREERLER

oA FBG ( mmol/L ) HbAlc( % ) Cps (ng/mL) TG ( mmol/L) TC (- mmol/L ) LDL ( mmol/L)
4L (2=90) 10.08 +4.44 8.76 £2.12 243 +1.44 1.23(0.89 ~ 1.64) 446 +1.05 3.06 +0.87
TR (n=44) 10.81 £7.81 8.83 £2.09 2.09+1.37 1.12(0.87 ~1.36) 424+123 275+ 1.04
K gl -0.683 -0.186 1.296 -1.265" 1.062 1.765
P8 0.496 0.853 0.197 0.206 0.290 0.080
i H HDL ( mmol/L ) ALB(g/L) AST (TU/L) ALT (TU/L) BUN ( mmol/L )
J#ERAE 4L (n=90) 1.11(0.95~1.28)  42.00(39.75~45.70) 14.00(11.00~19.00) 12.00(8.00 ~ 16.25) 7.04 £2.73
AL (n=44) 1.10(0.91~1.46)  38.00(30.50~43.75) 17.00(12.00 ~24.00) 12.50(9.25~20.00 ) 8.59 +7.62
K Ge i HeA -0.462" -3.20" -1.459" ~1.030" -1.714
P8 0.644 0.000 0.144 0.303 0.089
TiH Ser(umol/L) Hey(pmol/L) WBC( x 10°/L)  RBC(x 1024Y/L)  HGB(g/L) Plt( x 10° 4~ /L)
R (n=90) 912510096  14.00(10.00~18.00)  7.30(6.30~8.89) 424+0.63 127.06 = 18.29 247.65 + 84.25
A (n=44) 114.47 12037 25.50(18.00~32.75)  9.45(7.01~13.60) 4.09+0.72 121.00+22.33 27436+ 105.87
oL s W[ -1.172 -5.863" —3.385" 1.223 1.674 -1.581
P8 0.243 0.000 0.000 0.223 0.096 0.116
Tia B E:b R Z A8 ARG ek i
F 4 FEBASHEEERKRFEZE.SHENR
. VR BT B BEPRIGERL R RS AE BRI JE R g A N Bl kA fb A 2 I
(n,%) (n,%) (n,%) (n,%) (n,%)
AL (7=90) 50(55.55) 23(25.55) 80(88.88) 59(65.55) 52(57.77)
AL (n=44) 27(61.36) 7(15.90) 38(86.36) 36(81.81) 22(50.00 )
Kt E 0.408" 1.583" 0.179* 3.788" 0.723"
PiE 0.503 0.208 0.672 0.052 0.395
TiH L (ny % ) Jidi 1, % ) REAH S5 (n,%) ABI(x#5s)
JE#RLA (n=90) 23(25.55) 21(23.33) 34(37.77) 0.78 + 0.45
ML (n=44) 13(29.54) 16(36.36) 12(27.27) 0.38 £0.41
LA N[ 0.239¢ 2510 1.447 4.988
P8 0.625 0.113 0.229 0.000
THa A E:b R 28 ARG ek A
5 & DFEBMEXEREZRD T
o EXP (B )/ 95%C1
i H BHFRE bRifE ES TR A T A A PE Exp(B)
TR I R
ALB(g/L) -0.100 0.045 4.941 1 0.026 0.905 0.829 0.988
Hey (wmol/L) 0.155 0.032 23.009 1 0.000 1.168 1.096 1.244
WBC( x 10° ML) 0.171 0.068 6.358 1 0.012 1.186 1.039 1.354
ABI -2.350 0.649 13.112 1 0.000 0.095 0.027 0.340




— 392 —

BERERKZFIR 2020 £5 45 55 3 5 ( Journal of Chongging Medical University 2020.Vol.45 No.3 )

63.60% , 15 514K 90.00% , HEHHTE R 81.34% , PRI A (A
H 75.67%  BIPEBTIA K 83.50% . Hey KT FLAG 1058 4
R 75.67% , A B AR BB 2 [32.83% (44/134) 111 2.30 1%
(K1),

B
1
SHLL
1.0‘ )
7
0.8 /
MO.G / ) '
ﬁ /u'
™ 0.4 ’\
|
021/
0.0F——— 11—
00 02 04 06 08 1.0
145 5k

1 Hoy X$# £ DF RIS INME

33 it

DF B BRI e k™ B O R , BATES R
B BOtR, HBEYF AN B me, EE
AN F A 2 | B AR RE IR A0 2B AR T
15, ZAF DF (1 U2 B BOR B 1Y G T
DF #UB 8 BAT Z AR 5, 2 4F DF #UBUR# b
PRI I RAE 2, AWFFE R 247 DF #Ul
SBHZ PR IR R R I | UWE ) 22 B0 AR 4R
PE B P s 2, AR 25 50% L L8R
B A WE DR A L 22 7 W B ' s K v I
Jo DF AN 20 A % O MIi i s 4k %
THHIRAI B . BN AR RETTA L Xk
INHIBES) ERRRE I I0R , ABUSZ = K o B UL
AR AR T R BE ORI Sk R B R
ST FZ BRI A E B H B 2 LT
B, UL Wagner 3 9 JH 2, Wagner 2 2 Wagner 4 2%
HIRZ o AWFE RN 24 DF BUBEE - E R H
B TARBUBCR Ty 23.5 d AR T ok S 18R
TR 34 d, A AT RE SR PRI PRI ERBE H ZAF 4 4
M IX 22 5947 K o 134 B J8H OO 15 38 32.83% .

e R R A R PR 1 S TR PR BE AR IR IS K, Sl kA
b A= A AL R0 5 18 S B & i
R, SECRBCRR I m o, HR #UBIRYT I B 2
T IR BB T AR X TR AR R
T REZERFEAG , 5 36 U0 1% Jig BB TR T s
R XA TR 2R A N ERR N, ARBIESE TR
8 FEBC% e TXB i A S 2 TE (1) 26.4% , Ji [K 2% 1
ANHVREARTR] , ARBFFRARGIA Wagner 0 Z 3, M
btiE Wagner 73Ty , MR B B e,

ARWEGE BN, WBC TF 5 X Hey MLAE R 2 5
DF #RA AT fERS 2R Li SE 58 i /R WBC
FHiEh DF SRS R K2R . 20 A & 45 B
AR R RIS ER 7 A FORE TS 2 00K (4 B 23 4 I
BEK SRS B AE YK, 38 i 1 B 8L ™
FAG, Hey SRR i 25 2 IR aot i FH s 2E
B — R B R, IR I3 Hey 00
TFJE  Hey AT5 SN B2 A0S 005  RIHOT-¥ LA Al
b, 2 5 8 AN, e TS kA Ak I A JRe,
BEE ARG K Hey K2 8 TH , B4R AT Hey/K
IR AR R AU Hey S50 BRI & PR 2505
AR O PR MR I L A8 e A A DG, LR PR
B O I 450 & A B ST fE R LR S22 5
AW N Hey 5 DF 456, I H &SP DF 11&
R SS, ARBESE R, 5 Hey MUGE N Z4F DF #
ISR VAN S S B T W oY ) E S G N ) S 18 )
KPR, Hey 76 BN AE DF #8571 2 A 4 i £
b, Y Hey RF AL FHE 22.5 pmol/L B, HoH
A B %) 5 S P 38 90.009% , M T I A4 (i M
75.67% , I TMANAE N 83.50% , 1R }181.34%,
Hey R TFHAM B E IR R 75.67% , R S AL
Y 2.30 £, B, BA m R R PER K Hey
SE AT RN TN S A DF B Y BEAR B

AWFIE KI5 Hey IUAE K &4 DF #5971k
SEFERE R ER I H O 2 4F DF 80 kA BA
PEBEPE . 24 Hey KT 22.5 pmol/L i, HF N 2 4F
DF BB RE S | BH A T A1 {8 | B F0 0 A6
WER TR AR . DF HilJS BARA e 2 PE R 2 DFU
FRE KN B IAS R AR B0, Hey T4 (E H R 1]
F2 I WO s (" R . AR I AE T R



BERERKZEFIR 2020 £5 45 55 3 H1 ( Journal of Chongqing Medical University 2020.Vol.45 No.3 )

— 393 —

fa] B S) AT (AT e B T 7 0k | D R 0 B R
ST AH, WA BT R 7RI R TAR R B —E
ABEAE

2 % X M

[1] Boulton AJ. The diabetic foot:a global view[J]. Diabetes Metab Res
Rev,2000,24(S1):2-5.

[2] Yekta Z,Pourali R,Ghasemi—Rad M. Comparison of demographic
and clinical characteristics influencing healthrelated quality of life in
patients with diabetic foot ulcers and those without foot ulcers[J]. Dia—

betes Metab Syndr Obes,2011,4:393-399.

[3] Anichi R,Zecchini F,Cerretini I,et al. Improvement of diabetic
foot care after the implementation of the internation consensus on the
diabetic foot (ICDF) ;results of a S—years prospective study[J]. Diabetes
Res Clin Pract,2007,75(2):153-158.

[4] Helmer D, Tseng CL, Wrobel J,et al. Assessing the risk of lower
extremity amputations using an administrative data—based foot risk in—
dex in elderly patients with diabetes[J]. J Diabetes,2011,3(3):248-
255.

[5] Li X,Xiao T,Wang Y,et al. Incidence,risk factors for amputation
among patients with diabetic foot ulcer in a Chinese tertiary hospital[J].
Diabetes Res Clin Pract,2011,93(1):26-30.

[6] Boulton AJ. Foot problems in patients with diabetes mellitus[M]/
Williams G, eds. Texabook If Diabetes. 2th ed. London;Blackwell,, 1997.

(7] KR, T A, E . SRR LB B R RS
AR 1] 5 B AR M BT[], 24 = (P i) 1)), 2016,23(4)

88-90,91.

[8] sk i, A, Al AF T E R AEHE R R A I R
R s BBUR BT B RO AP R (B2, 2013,42(5) : 555~
559.

[9] VFREZR. EBR L B TATRG A SASia BRI RS S Sk

2007,2(3):150-152.

[10] PuBkse, B 4 b T, 58 FIORe i R A B /R B
SRR ). fil ALk, 2017, 34(14) :9-12,73.

[11] BREAATHE, A7 05 XA B. DR AL A TRIRTT Mo B A 23(0]. V6
ZEPEREIRGER 2017 ,38(5) :474-475.

[12] PR 4B, B I5, 55, BARME RO AR DGR R A

1. S2HZAEBE 2% 2009, 23(3) : 183-186.
[13]  FHEL, sl BoRA] | 5. BAO 2 B I R IE B S A
FAHTI. VR, 2017,32(8) : 1199-1202.
[14] VL7, Heoe B MEDRODT AL 0 2R A R fG B X R (). P Il 4
IR,2012,32(6) : 1153-1156.
[15] £ W, % W, B0, A Bl R AL R R e A
i S TR B AR S D). TP B AP EE R4 ,2016,30(3) : 173~
174.
[16] ELM, X, A4 g. i35 F B K- 5 2 AR I A
TARSCHER S, I BARPE A2, 2017,55(2) :33-35.
[17] AR L, 2R 55, WGREAE 82 L35 R B e AR
SRR AR, DU B2, 2011,32(1) : 114-116.
[18] Li JB,Cheng RC,Shi M, et al. Association of homocysteine with
peripheral neuropathy in Chinese patients with type 2 diabetes[J]. Dia—
betes Res Clin Pract,2011,93(1).:38-42.
[19] Luo JJ,Sivaraaman K,Nouh A, et al. Elevated plasma level of ho—
mocysteine is an independent risk factor for peripheral neuropathy [J].
British ] Med Res,2014,4(1):161-169.
[20] Satyanarayana A,Balakrishna N,Pitla S,et al. Status of B-vita—
mins and homocysteine in diabetic retinopathy :association with Vita—
min-B1, deficiency and hyerhomocysteinemia[J]. PLoS One,2011,6
(11):e26747.
[21] Mao S,Xiang W,Huang S,et al. Association between homocys—
teine stats and the risk of nephropathy in type 2 diabetes mellitus[J]. Clin
Chim Acta,2014,431:206-210.
[22] Meschia JF,Bushnell C,Boden—Albala B, et al. Guidelines for the
primary prevention of stroke:a statement for healthcare professionals
from the American Heart Association/American Stroke Association[J].
Stroke,2014,45(12) :3754-3832.
23] M 1.4 M, EXER S NSEERITERRA L5
T BE ARG PR T L] v R M BTy S5 4% ), 2010,18 (4) :377-
379.
[24] W I, TBL VRRESE, SE. 436 BIRERGEEAR 5 H R 5
Hr(J). FRAEA RIS, 2009,25(6) : 591-594.
[25] Gazzaruso C,Coppola A, Montalcini T,et al. Lipoprotein(a) and
homocysteine as genetic risk factors for vascular and neuropathic dia—
betic foot in type 2 diabetes mellitus[J]. Endocrine,2012,41(1):89—-
95.

(AL G 35 . AR )



