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Clinical value of serum homocysteine and low density lipoprotein in type 2 diabetic foot”
LIU Gang ,ZHAO Yu,LI Fangfei
(Department of Hematoendocrinology sthe Second Hospital of Qinhuangdao ,
Qinhuangdao » Hebei 066600,China)

Abstract: Objective To analyze the clinical value of serum homocysteine (Hcy) and low density lipopro-
tein (LDL) in type 2 diabetic foot. Methods Three hundred patients with type 2 diabetes mellitus admitted to
our hospital from January 2016 to January 2019 were selected as the study subjects. According to whether they
had diabetic foot,they were divided into diabetic foot group (88 cases) and diabetic group (212 cases) ,and 220
healthy people matched with age and sex were selected as the control group. The levels of Hcy in each group
were detected by electrochemiluminescence immunoassay, LDL levels were detected by immunoturbidimetry,
and their differences were compared. The ROC curve was drawn to analyze its differential diagnostic efficacy in
foot of type 2 diabetes mellitus; the relationship between Hcy level and severity of foot of diabetes mellitus
was analyzed; and the risk factors of foot of type 2 diabetes mellitus were analyzed by logistic multivariate re-
gression. Results The levels of serum Hcy and LLDL in diabetic foot group,diabetic group and control group
decreased in turn,and the difference was statistically significant among the three groups (P<<0. 05). Drawing
ROC curve,serum Hcy and LDL indices have certain differential diagnostic efficacy in type 2 diabetic foot and
non-diabetic foot,and the combination of them can significantly improve the diagnostic efficiency. According to

Wagner classification,88 patients with type 2 diabetic foot were divided into mild (28 cases) ,moderate (40 ca-
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ses) and severe (20 cases) according to the severity. Serum Hcy and LDL in patients with mild, moderate and

severe diabetic foot increased gradually,and the difference was statistically significant (P<C0. 05). The logistic

multivariate regression analysis showed that duration of disease (>>8 years) ,age(>>55 years),Hcy (=17, 934

pmol/L) and LDL (=6. 168 mmol/L) were independent risk factors for type 2 diabetes mellitus complicated

with diabetic foot (P<C0.05). Conclusion Serum Hcy and LLDL have certain value in differential diagnosis of

type 2 diabetic foot. The combination of them can obviously improve their efficacy,and is one of the independ-

ent risk factors leading to type 2 diabetic foot complicated with diabetic foot.

Key words: type 2 diabetes mellitus;

value

W R A — 2H L e XA Sy R AE ) A 1 0 ,
Jak B N S i B 1) T 2 — o H AT IR B ALK
T ENBE OB R e v R B R, B UL 2 RUBE PRI O .
LA SR WEIR A KRR LIS BIRE T &K R
B SRR R AR Y B, T LB e A K
AT A R A 63 405 G It 7 s A, 3R R G L LR
JE LA 22 | S R DRI R B R IR RN 8. 57 % A
28 hb P Bl b PR R B B 24 5 SO B B IR W R
F0 7 B 5 AR W IR R R Y 17 ~ 40 5, ) 2R
Jbt 24 1R ( Hey) A% B2 iR 2 1 (LDL) 2 PFA O il 55 9
AR B LR AR L (H A AN R I AR i i T b
AW BERL T 88 1] 2 HUME PR s I & IR e Y R
1212 (A I &M PR s J R PR BB L e T R R
NHE I Hey AL % FE AR 82 A (LDL) & i 59 1 R A
. BRE T,
1 #ER5RE
1.1 — gk ¥ 2016 45 1 H = 2019 4F 1 A AP
WA 2 BOBE R B E ARG . I ARRAE: (1)
B2 ARG L BRI E N E 2 (DR =2
AL HEBR bR AE . (1) A B PR 2 A1 I & 0E &
(D FIFOMAE LR H ; (D FIF MW R H &, F
G FRBRAER FE 300 ], MR 4R S 75 &0 R R H
43 R B DR 2 A3 AN JC R DR AL R AL 4 Bl 88
BN 212 ], HEIR AL B 48 Bl L 40 f]L AR
% 40~70 % 1 (59. 3147, 08) %, V1K i 45
B(BMD H (26. 65+ 3. 35) kg/m”; Jo B i i f& 3%
.5 112 . & 100 I, 8 40 ~ 70 %, F 3
(58.8946. 93) %, F 1 BMI Jy (26. 48 +=3. 11) kg/
m”; P4 ME B AR K BMIT 45— R b B, 2 55
Giit2E B L (P>>0.05) A A thtk. 53 4h, 2 B a4
W 5 B AR WAL BV C A 220 1) 44 RS 45 SR O i

FREE A R X BR A .
1.2 Hik
1.2.1 Keil4gbe o5k WETA RN R AA G

1 dasE#B KN 3 mL,3 000 r/min B> 10 min,
FH AR 2E B e TR KL I 45 20 Hey 7K s F 5338 b ik
ERI LDL K,

1.2.2 AR W IR R 2 AU IR B A Im R
OB AL FE ) AF S WA S IR s BMIL e AR b

foot disease;

homocysteine; low density lipoprotein; clinical

PRI 0 (25 16 I 8 0 Ios B AR i 21 2 D 4
1.3 HIWrbrdE M Wagner 43 2035 ¥ 88 R % 2
FEE RSN 4 . TG0 B R SE L, To ] W 5
B KA R Gk 2R B (1 90« IRk R 5t
5 HICIRGS s R (2~ 3 ) « B BRIR T 955 1 B AS £ Jk
Y HE (4~5 90 R R M uk 4 R .
1.4 SEitsghb 3 ] SPSS20. 0 48 i 24 84k o A A
W FE T A B s T R « £ 5 R ¢ KR ek
P25 2250 75 THECHERE A ar R R w10 T3
H logistic Z2 K 2 [l 15 43 87 2 ALBE IR s 12 09 1& B A
L P<<0.05 BIRERAGRIIHE L,
2 % ES
2.1 341 Hey 1 LDL K F H#  1iiE Hey
LDL 7K 768 PR s f& 85 A1 L TObE o 2 A8 A1 At
ML IR I, 3 AR Lh 88 22 S A G it 22 3 L (P <<
0.05) . W% 1,

x1 34AIME Hey 1 LDL /K ELL 8 (7 +5)

24 5 n Hey(pmol/L) LDL(mmol/L)
W PR R Al 88 20. 8945, 92" 8.68+3.64"

TR B HA 212 14.73+3.547 5.26+1.477

Xf HE 21 220 10. 11+2. 39 1.7340.55

F 27. 682 16. 375

P 0. 000 0. 000

WG IRA R, P<<0.05; SRR EREALE, P<
0.05,

2.2 IfiL{% Hey M1 LDL 7K 3 %5 8% FR % 2 1912 W7 2%
e &z E TAERE 4 (ROC g, W 1,
3% Hey #1 LDL BAI5HE AR X 2 RO PR 995 28 25 05 PR 95
JEI A — 5 S B2 WAL RE L I P KA T I 4R e
BWiskRE ., WL 2,

F2 M Hey # LDL 7£ 2 BUME R 7 2 oh 9 4 5042 W 30

TR RS

95%CI g
' SIRED

EiEtan AUC HRMTE

Hey(pmol/L)  0.748  0.702~0.816 <<0.05 17.934 pmol/L  75.46  68.35

LDL(mmol/L) 0.716 0.684~0.779 <0.05 6.168 mmol/L.  72.48  65.07

17. 356 pmol/ L,
0.905 0.862~0.937 <<0.05 83.53  76.94

Hey LDL
5. 937 mmol/ L.




E R4 I E ¥ 22 2020 4 3 A% 41 %% 58 Int ] Lab Med,March 2020, Vol. 41,No. 5 « 567

100
= —
—— Hey
80- e Hey+LDL
< 60-
ey
& 40-
204
0 T T
0 20 80 100

1005 o0
1 mF Hey #1 LDL 3F 2 BERFEEERKFE LR
L E ROC i 2

2.3 I3 Hey A LDL 585 iR & ™ 5 R B =22 8] 1)
KR IR Wagner /0¥ 88 14 2 BUME R % 2 R
HARYE R Ay MR (28 B L PR (40 B
JEC20 i), A PR R L b L R LT Hey A
LDL Z#i Tt 2 5 8B Gt %3 L (P<<0.05) ., W

% 3,

* 3 mi# Hey M LDL 5EHRRKETEREZEK

XE&(xTEs)

21 51 n Hey(pmol/L) LDL(mmol/L)
R 20 23.49+4,35" 9.0542, 88"
R 2 40 21.60+2.717 6.314+1.597
BrEEa 28 18.9241.17 5.38+0. 94
F 27. 682 16. 375
P 0. 000 0. 000

SRR, T P<<0.05; 5 A LE, " P<0.05,

2.4 2 BUBHIRIE R GRS R 1) logistic £ K& [H 43
Br 4 logistic 2 A &R [ H 0 A 45 A1, 9 B =8 4 V4
=55 % Hcy=17. 934 pmol/L il LDL=6. 168
mmol/L & T8 2 BOWE PR I & B8 IR 2 1 0l ST fE
2 (P<<0.05), %4,

R4 2EERFERKREZMH logistc SEEEEASH

AN 8 SE  Wald X* P OR 95%CI
JTE=>8 4F 1.226 0.317  9.963 0.000 1.892 1.503~2.357
AR >55 % 0.708 0.236 4.628 0.026 1.268 1.135~1.469

Hey=17.934 pmol/L. 0.831 0.287 5.893 0.008 1.646 1.391~1.823

LDL=6. 168 mmol/L.  0.792 0.264 5.389 0.012 1.593 1.207~1.935

CERME R A & IR RN 1. TER R 05 AR & R >8 4 0y
1,<<84EN 0;4EH >55 % h 1,<<55 % N 0; Hey=17. 934 pmol/L bl

1,<C17. 934 pmol/L 24 0;LDL=6. 168 mmol/L 4 1,<<6. 168 mmol/L

0.,
3 it ®

W PR g 2 A2 v AR B 0 1 A S i B B I
L BT S TR [P 20 A8 B 4 O TR) AR BE TR B i
FWAE T BCH R B R TR 20 2 8 R I8 L 02 0 IR s
SRR DL I RRE 22—, TR A A 2 IR e Bk L B
FEM F RN 22— Hey & 8 200 A 2F b & iR 1¢
W AR ) — B R A R R B R LT AT AR K
o3 A, O 4 Fp 72 BAROK P B 5 32 .0 A8 K&

A JE L A5 5 R e 71 W S o s R A v A O 0 I
D EIOAPS I A N 1/ a2 W W .0 s <<
5 Hey /KW 85 T X% BE4H (P <<0. 05) . 3X /] fE J2 A
R A DR 95 B AR R 5 RAKPL . Hey 481 I H 3L 4L 7
AN O B Wl e A Bk B A B A IE O DY S TR A i
it ) 3% VAR . Hey KOF MR TFE . i Ah s & B0 b
PR e A AT Hey /KF 75 & F Jo s IR 2 B
ZH (P <C0.05), X nl B /& A 4 & Hey Al S5 80 % (K
NI KA ) Y R 4 L D BE 2K AL L A S 00 R A il
IRNFE B JR T 4 ) s A2 2 i SF 1 AL 40 R 3 A L A 3R
HULAREE I — 2735 R 50V, 42 5 108 084k Sl
TE L, BT B 48, T S B00E PR 2 & A P LA
P S

AR R B WE PRI 2 R R B DA AE AN [ 7R
SRR A A, 2 T O AL 15t AN T R R A R
Wz — ) LDL & —Fhiz 5 5 [ e kA SN & 428040
JiL 19 Al 2 10K, 1T g AR A R AR AR R . Y
Jo A d 7 AR R R A IR A R T S ik RE
LB SRR AL e A ST L R IR R R A
M LDL K& F MR R E AL 5 & B
TR R L 4R ORI LDL 784 PR 2 1 3 R i
o — A, SRR S A A, REH AT,
AP AT 2 S W DR OB PR R S 2 Y R B
Z— (H B 2 B[R] A X 48 M, R R B T T &% B
WL DRI T AR A B Ak L 2R S b 4y R
WEF DL L PRl B 78 R e 2 RR A B 4l B JR 0 AR
H R 2E S AR 2 ROC fh £ 453 H % 512 iy
Wl & B IE Hey M1 LDL FAIRE bR AE 2 8% PR 9%
JE RN ARG Y — S5 A2 Wi s B H P 3 A R A
4 i A2 WA RE L S B DR R RRE Y 5 502 e 2 it
THWIT I, HA, ARG K B Hey 1 LDL
R R P HERET R T A AN E S
W PR A2 7 AR B AR OC , 7E — i TR BE 1 AT Bl sk g
b E  [  (E N N I 7 N N S S S S o A
Y F 3 L6 W PR I 5 132 W B M R R I R
AR A58 KR RS AR W] R 550 2 & AR 2% DA oG,
1 I AR HE IR IR BRI &8 logistic 22 IR 2 [0 1 43 #7
50 R =8 4F AR >55 % \Hey=17. 934 pmol/
L F1 LDL=>6. 168 mmol/L J& 33 2 B b I &
PRI JE B 0 57 5 B R 3R 5 A R A A A W G $E R I
PR T AR B 3 A N Bk T3 72 0005 A OG5 L 38 bR 1 45
Hil AN IR L S MML3E Hey M LDL B2 A8 , i 2] $2 /i
T, B AR R
4 £ i®

3% Hey F1 LDL X 2 B PR 2 45 5112 Wr 2 AT
—EME, P B A T B R L RE R S 2 A
W PR I B R B ST BB R R 22—

S % 3k

[1] BOLES A,KANDIMALLA R,REDDY (F#4 572 51)



. 572 -

EfFhEF4F520204 3 A% 41 %% 58 Int ] Lab Med,March 2020, Vol. 41,No. 5

1004.

(7] W48 AR IR, AT 4R 55, DU I 3 X5 0 9 £ 3 CYP2C19
HNZ AN K B 5 R, 2017, 14 (10D
1363-1365.

(8] =i FRAR S, VR I, 5. 2 BULBU 5 .0 i /B 35 CYP2C19
SR Z BRI ZRER K5, 2018,53(5):
784-788.

(9] SRR, BTIE V-, IR 45, HN [ BRI A B CYP2C19
SR Z BT SSH Y5 16K, 2010, 13(2) : 95+
97.

[10] ZUO L J,GUO T,XIA D Y.et al. Allele and genotype
frequencies of CYP3A4,CYP2C19,and CYP2D6 in Han,
Uighur, Hui, and Mongolian Chinese populations [ ] .
Genet Test Mol Biomar,2012,16(2) :102-108.

[11] WANG S M,ZHU A P.LI D.et al. Frequencies of geno-
types and alleles of the functional SNPs in CYP2C19 and
CYP2E1l in mainland Chinese Kazakh, Uygur and Han
populations[J]. ] Hum Genet,2009,54(6) :372-375.

[12] ZOU J J, XIE H G, CHEN S L, et al. Influence of
CYP2C19 loss-of-function variants on the antiplatelet

effects and cardiovascular events in clopidogrel-treated
Chinese patients undergoing percutaneous coronary inter-
vention[ J |. Eur J Clin Pharmacol,2013,69(4).:771-777.

[13] ZHUO Z L,XIAN H P,LONG Y,et al. Association be-
tween CYP2C19 and ABCBI1 polymorphisms and clopi-

dogrel resistance in clopidogrel-treated Chinese patients

[J]. Anatol J Cardiol.2018,19(2) :123-129.

[14] XUHONG Y, SINONG Z,JIANPING L,et al. A PCR-
lateral flow assay system based on gold magnetic nanop-
articles for CYP2C19 genotyping and its clinical applica-
tions[ J ]. Artif Cells Nanomed Biotechnol, 2019,47 (1)
636-643.

[15] ZHOU Q. YU XM, LIN H B, et al. Genetic polymor-
phism, linkage disequilibrium, haplotype structure and
novel allele analysis of CYP2C19 and CYP2D6 in Han
Chinesel J]. Pharmacogenomics J,2009,9(6) : 380-394.

[16] HU L M,DAI D P, HU G X, et al. Genetic polymor-
phisms and novel allelic variants of CYP2C19 in the Chi-
nese Han population [ J]. Pharmacogenomics, 2012, 13
(14):1571-1581.

[17] ) & 22, & Ao R il 5 b ot i X O e 8 H
CYP2C19 JEPH 2 25 P4 0 (. A 3 5 8 0 B 45 1 K
2019,26(3):361-363.

(18] Z e, B 2 W, B4, 5. )7 A b Ll b X 5 00 9 18 35
CYP2C19 BN Z A5 E 37 L) 1. 4 35 B2 2% 5 1l IR, 2018,
15(19) :2926-2928.

[19] GU S,SUN Y,HAN R.et al. Association between genet-
ic polymorphisms of cytochrome P450 2C19 and the risk
of cerebral ischemic stroke in Chinese[ ] ]. BMC Med Gen-
et,2014,15(1):83.

Ol H 11 :2019-06-18 &[] H 1 :2019-11-02)

(L5 567 11D
P H. Dynamics of diabetes and obesity: epidemiological
perspective[ J ]. Biochim Biophys Acta Mol Basis Dis,
2017,1863(5):1026-1036.

(2] kAL, B 87 P RE L A5, b B BAR B PR 5 J 0 R Me-
ta SP AT ). AR TRAT 24 28 3. 2018, 39(6) - 852-857.

(3] R, P71 k. & MR M B9 IF K 4E , B AR5 B IE JF ——
2017 4F it AACE/ACE2 RS R 5 43 8 B U7 S L s
W0 ]. o E 2R EE %, 2017,20(21) : 2555-2560.

(4] E i E L A= 0RE g, 45 H DOE FRs A8 0% IR s 2 93 o0
PUIRTE B H 5wy B R 58 L) ). o [ A% 1 8 T B 5 4%
2017,25(9) :662-665.

(5] & FH). jeb 0o A6 25 1003 /)N I 48 I %% B g 2 11 I o e 5
[FFLP PR D-Z SRR & AT ). dRic s i 5
i A ,2017,24(1) : 55-57.

(6] 3w .23y, % . /Nl % 8% B IR & B8 [ B (R
ARl 2 e S I A 0 o i 45 B 2 A S8 R AT AR A B LT .
LR A ,2017,38(9) :64-68.

[7] BRAVO-MOLINA A, LINARES-PALOMINO J P, VERA-
ARROYO B.et al. Inter-observer agreement of the Wag-
ner, University of Texas and PEDIS classification systems
for the diabetic foot syndrome[]]. Foot Ankle Surg,
2018,24(1) :60-64.

(8] EFFPF. phifgslie, #SCEE S5 Wl PR J2 15t 9 S8 8 10U 4 a0
K fe bor R 2R 43 A0 L0 ). v B0 1 s 100 5 45 1l 2017, 25

(11) :866-868.

(9] ZEid WRiB M, o5 bn . 55, W0 &0 IR 2 5t 9 JR 3 0 A=
IS BEFELT ). b B IR B 25 24 5, 2018, 28(28) - 77-84.

[10] Ph&Emm, ok T A . iR . [R5 b 2 W2 5 3h koo A 8 1k 56
Rt )], BEAERR ,2017,23(2) :223-226.

[11] BF 4l sk, w R Bk e A M Al B e R 2 5 5 0
R G R M EgE R SR LT . v B A TE O IS IR 2 4 A
2017,9(2) :249-251.

C12] G U S0 0 s Ik 15 R ARt 5 [ 38 24 I 0 R /K 1 1 A G
[, P E 3 BE 22 ,2017,17(12) :1243-1246.

[13] I F BR A5 Bt [ 28 2 e 2 B2 15 5 19 M0 457 PN 5 4 e o T %
T-[J1 W PE R K224 . 2017,48(11) : 1096-1101.

(147 BRELWs, /B SC i, = & B, 5%, Diplacone X [\ 81 2 it 4 iR
B Y A B 05 0 O B AR B LT . b & 3l Bk A Ak 2%
#,2017,25(7) :666-670.

[15] B, EEmmAe , My, 25, 2 BURE W K & % 48 B B
K- R R 5 RS RARPCRAR SeERE LT ]
W PR 955 4 i, 2016,24(8) : 712-715.

[16] 5% VERZE. /N 25 A% %5 BE i 26 0 60 77 7 B v T 3 e
[T, Ak 0 BE 22 24 75 . 2017, 40(6) : 417-420.

[17] BRET, e M, E e, B8 75 K A H PR il B i &2 F R 1 3
Jik T WLE P A9 L B R [ ). A 9 B 2 TR 550 1A, 2017,
21(1) :30-37.

(W f B #1:2019-06-08 &9 H 1 :2019-10-25)



