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HE.BR IR C L& G (hs—CRP). A B 47 % (ES) £4E Fok BU# R E-F-H 9% £ (DG) F 4945 Wi 4y
18, 775 ¥ 106 ) 2 BUME SRR B 4, 45 BTG B IUAE BRIR R4 A S S SR 48 (DM 40 ) Fer b JR % A 3 SR JE -4
T %20 (DG 1), & A AR AU IR ST I ok % M F hs—CRP,ELISA %M & ES, %M /£ DG ¥ 444 Wi 44,
%R DGAA IANZHE(DAN), TR E % L (LEAD) #E &E 9 (MAU) BRHEI5 2 (ABL) K5 B IS &
& (LDL-C).hs—CRP. 2% M & £ K B F (VEGF) .ESUA A KT & FF 460010 22T & H 3 5T DM
20 (P<0.05 3 P<0.01);Spearman #8 % 14 # & I, hs—CRP 5 DAN.LEAD.VEGF.ES.LDL-C Z E4% (r=
0.486.0.477.0.505.0.503 #= 0.473,P<0.05), 5 ABI Z fi#8% (r=-0.488,P<0.05);ES 55 DAN.LEAD.VEGF,
hs—CRP £ #i #8 % (r=-0.507,-0.501,-0.492 #» -0.508, P <0.05), 5 ABI % #i #8% (r=0.497,P <0.05);
ES+hs—CRP # W7 e A0 B 1L | [ bR T A | IR P TR M MA 34 05 e 76 5 & AUC 34 % F ES.hs—CRP # 1%k
Wi, 4518 ES.hs—CRP 5 DG AR AHA B T4V % %% LA B48% M, ES B4 hs—CRP #F F DG A A4 5

894w AL
KGR MBI C REEE ; R ITE b B A% IR T 895 K 5 5
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Significance of high-sensitivity C-reactive protein and endostatin in
early diagnosis of diabetic gangrene

Yin-e Hu', Shu-fang Dai*, Yang Liu?
(1. Department of Dermatology, 2. Department of Diabetes, Huaihe Hospital,
Henan University, Kaifeng, Henan 475000, China)

Abstract: Objective To investigate the high-sensitivity C-reactive protein (hs-CRP) and endostatin (ES) in early
diagnosis of diabetic limb gangrene (DG). Methods A total of 106 T2DM patients were divided into simple diabetic
group (DM) and early diabetic gangrene group (DG group). hs-CRP was measured using ultra-sensitive latex-en—
hanced scattering immunoturbidimetric assay. ES was determined by ELISA. Their value in diagnosis of DG was de-
tected. Results DAN, LEAD, MAU, ABI, LDL-C, hs-CRP, VEGF and ES levels in the DG group were higher than
those of the DM group (P < 0.05). The Ou Mino discoloration started earlier and the complete discoloration time was
longer in the DG group than in the DM group (P < 0.05). Spearman correlation analysis showed that hs-CRP was
positively correlated with DAN, LEAD, VEGF, ES and LDL-C (r = 0.486, 0.477, 0.505, 0.503 and 0.473, respec—
tively; P < 0.05), but was in a negative correlation with ABI (r = -0.488, P < 0.05); ES was negatively correlated
with DAN, LEAD, VEGF and hs-CRP (r = -0.507, -0.501, -0.492 and -0.508; P < 0.05), but positively correlated
with ABI (r = 0.497, P < 0.05). The sensitivity, specificity, positive predictive value, negative predictive value,
diagnostic accuracy and AUC of the combination of ES and hs-CRP were higher than those of ES and hs-CRP
alone in diagnosis of DG. Conclusions ES and hs-CRP have significant correlations with DG and autonomic neuropathy.
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ES combined with hs-CRP has high diagnostic value for DG.

Keywords: high-sensitivity C-reactive protein; endostatin; early lesion of diabetic gangrene; diagnosis

WE DRI FE B S0 N IE R W DR I A 22—,
P VERUM A AE , 2 T SO bR /8 38 Bk Bty
FEEFEHE W, FRE LU &Y, B C Ry EH
(hypersensitive C-reactive protein,hs-CRP) ., [ Jz 11l
Z (Endostatin, ES ) 5 #5 IR T BS54 % U1 5C
F L HIE P E BRA 12 WO R R S U JE 5309
A5 (diabetic gangrene,DG) AURFFTRIERD, BEAb
ES .hs-CRP 54 /R Jos 1B s U1 90 7 1939 72 £ 5 H 32
12895575 (diabetic automic neuropathy, DAN )Y 3¢ 5
B WD W B B NIE LR 2 W
W7 IR ABESE B TR ES (hs-CRP SH# IR
Ul S ERNEE St BV S (0 i Bu s N Sy sl
DT 2 e W R Y P o AL R S 78 R 2 WA B

1 ABREFIE

—REE R
VEHR 2011 4F 4 A -2015 4E 6 A T B K # i
TR J BB 112 L N 43112 DA S AR BE A stz )
127 151 2 RUBEIRIG B o F3 HRJE A5 H BUME IR J2 4
Sk HLAlE RIS 2L (DM &) AU PR B ot T8 3 9
A4 (DG 41)., Hirfr, DM 413 57 4], 1 34 4],
4otk 23 41, DG 4L 70 4], BiPE 50 41, <ok 20
Bl BEIRIE R IZWRES RO PR 2 UMELLIZWin
e, R AR R S o R 25— A E S IR
JR AR WU A DG W bR 2 (B IE) " 12
Wrds i LA S Wagner 73 ZbnifeifF 17534 B, #1122k
0~ MZRN DG, M 7 ZEHERR M IR & I 4 ik
BCH AT ORI RS B s I 6 N H Nzt Ml s
FARIGITH A IRYAEP 5 IR G
TASCE T BRI ECE A B e e R BT
ABEBZATHEFES, HREREIIZE R4
AT

1.2 #WRAE

121 —MleRITH SRIARBEGE— 2 B A2 n]
& WU B PR AR AR B AR DL S
Rl i 2 A8 A5 —FRIm R R}, THEAL AR AR B HE 2K
(body mass index,BMI), ff40 T fift & 2B BT
JRC I vE S T TR T P B A T B T S R A
EAR o

122 feiARAey R EABARE BTN ZikE
A 12 h J5 TR HIG RS R AR MRk i 5 ml, 3

11

BRI . 24 h f¥c IR H (Microalbunminuria,
MAU ) . = %5 B g 25 11 I [ B Chigh - density  lipid-
cholesterol ,HDL-C). K% & I & 1 (low density
lipoprotein cholesterol,LDL-C)( H 7 H 57.23 ), 76002
4 A S A AL FR AR S AT A ) 25 i 1A (fasting plasma
glucose,FPG) (it 5 % % ¥ ). Wi Ak 1 21 & A
(hemoglobin A1C,HbALc)(FFRGR AR, 3EF Bio-
Rad /A, Variant 11 ¥4k i 21 & (A48 ), ES L i
& N Hz 4 KX 7 (vascular endothelial growth factor,
VEGF ) >R FH B I5¢ 922 W B 3 okl 2, e L I 3
S AT G P 3200 5 13 Y hs-CRP, i85 b 5 A2
HEWHAR S AR
1.2.3 BRAk45 £ (ankle brachial index,ABI) & |
AR WU ML , R FH 225 i 75 I e L ik 50
Jok e . (CHeH 22 (B AE <10 mmHg B G391, 78 >
10 mmHg F 5% s ABA T > B 3l bk e 4 1. ) B 50 Jikolie
AR AU RS koA 2 1 skl e (B (A
RS K 4E R ), #5 B3 ABI= B ST ikl e & /B
Sk
124 H£HRIA LAVZ5% K (DAN) AR HER
KB W B (7 GmbH 23 &1 427 ), M4 7= ik
BH, R B 4 4R 2 TR AE 20 ~ 25°C , A i AZ 3K
T8 15min, B EERR 5 min J5 R CK 2 WG
=g e 7= S N | I O VAR ek d = S
AR R GBS BT R AR ] e IR R S TR
10 min PN AT LASE B A (L B4 (L A9 4% A%, 1T 10 min 4
KA B AR O ] LU e M B, B e
DAN,
1.25 EH TR e % X (lower extremity arte—
rial disease, LEAD) £ £ >k FH 223 ) #7512 WX
(SONOS4500 7!, 3¢ [5 Aligent 23 ) A=), #4037 1
RN BE Sl bk I sh ik A2 sk 2 sk, R s
AR T A N2 N RREE B D R Il e A B A5, DA
T AE bR B =2 WS W R U S R R A
B OBk A - R EEAE >0.35 mm N h 3 ik
PR rP R JE s ) Hh BRI k2 SR A [l 7 B 5 B
HB IR R A R SR T P B 5 (D A A
1.3 Sit=ZERHiE

K SPSS 17.0 Beit#k Ak A T4 7 b L THE B
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BRI, 45 BRI C RNEAR 1 L P9 B SR A IR IR - 0 A T B2 W S

BEAIEL + 2 (x + 5) R, LA LA H ¢ 4G 6
THECTERE x 2 R, AR IE A0 T TORk 20 4l
PS5 FEAT 43 M7 s SR FHZ2 R 2% Logistic [B1F 53 Hr e 5
DG YA G fa i K 3%, >R ] Spearman 7341 hs-
CRP.ES WM K 3R , 22 32 10 & TAERAE M 2k (re-
ceiver operating characteristic curve,ROC) #f &
hs—CRP \ES 7t JRJp I o IR IE TP B2 W HL, P <
0.05 A ZEFAGIHFE L.

2 FHR
21 MHEBEIGKERILER

WA R R DG L B YE LB AR Jfe DAN,
LEAD.BMI.MAU.ABI .LDL-C hs-CRP.VEGF.ES L) &
WK AR (T LRI R] . 5842728 RS ]34 % F DM 41
(P<0.05 5 P<0.01), L3 1.3 2,
2.2 DG BREZRESH

Z N Logistic [0 5 #7 w48 B PE

*1 WMARBFERTAREBEREER
215 %ﬁ%‘% / £|::g{%i/S)* (i‘lﬁzgt/s) L=RD) el (kg/ﬁy,lg{i s) (mmolilli_c-,‘é( £5) (mg%p,\g/i s) (;ll)l?éicé)
DM 4 59.65(34/57) 51.36+6.68  5.39+236 12(21.05) 2414+199  978+239  3398+803  9.73+2.23
DG 41 71.43(50/70) 67.32+7.69  9.67+394  49(100.00) 2973248  896+231  41.09+7.87  8.96+1.99
tx*E 4217 5.810 6.602 5.421 3.832 0.986 4.017 1.183
P{E 0.032 0.013 0.008 0.016 0.045 0.338 0.037 0.246
4L DAN (%) ~ ABI(x+s) (mmol-ll-Ef)? + s)(mmol-ll-l(_z,/i £5) (mrrl;ol?/LL_,%li s)(mr:lolljlt:)%li s) (mgii?;?:/s)f (pg)ﬁ%'(:i s) (ng/nfl%( +5)
DM 4 9(15.79)  1.09+0.19 3.12+0.99 233+056 241+065 127+029 2899+509 41.98+6.23 32.78+3.73
DG 41 41(83.67) 0.77+0.09 329+1.05 245+062 398+072 121+021 5756+9.64 93.54+11.68 68.91+5.36
tx*E 10.184 3.964 1.103 0.893 4.164 0.761 8.826 9.382 11.124
P{E 0.001 0.041 0.306 0.228 0.040 0.435 0.001 0.001 0.001
T XA
F2 HKEWSETEFELE (min,xxs)

- WK W 0728 €2 B ] WK 5 Ul 7 478 € i )

iy ik e fi
DM 41 (n=57) 2.31+0.54 2.39+0.61 24.24 +3.89 2513+ 4.16
DG 41(n=49) 3.41+0.88 3.48£0.93 15.22 + 2.67 15.96 + 3.01
tH 3.917 4.032 6.684 9.131
P1H 0.043 0.040 0.027 0.001

s TR
% 3 DG Bl E = Logistic EVF5 47
k5 b Sh Wald x ? oR 9o%cl PAE
TR RR
DAN 0.47 0.69 11.86 2.87 1.79 6.96 0.002
LIS 0.02 0.19 5.62 1.34 1.07 3.17 0.041
S 0.02 0.21 6.74 1.54 1.11 2.98 0.039
Tk 0.47 0.67 3.98 1.21 0.98 2.58 0.047
LEAD 0.44 0.64 16.44 3.11 1.69 13.89 0.000
MAU 0.81 0.98 457 1.68 1.21 3.65 0.041
ABI -0.67 0.84 5.84 1.96 1.42 5.39 0.039
LDL-C 0.40 0.59 4.49 1.47 1.04 3.43 0.048
hs-CRP 0.50 0.69 13.22 2.96 2.03 11.85 0.000
VEGF 0.54 0.76 10.78 2.43 1.77 6.71 0.009
ES 0.60 0.76 11.34 2.76 1.81 8.49 0.005
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£ .DAN.LEAD .MAU .LDL-C.hs-CRP.VEGF } ES
h1 DG WG FI 25, T ABI S HRIP R 2, L3 3,
2.3 hs-CRP.ES 5 DG Bl EZHXEH

& H Spearman #H ¢ 4 43 Hr & 3K ,hs-CRP 5
DAN .LEAD .VEGF .ES.LDL-C & iFAH3(r=0.486.
0.477.0.505.0.503 #1 0.473,P<0.05), 5 ABI & {4
% (r=-0.488, P<0.05);ES 5 DAN,LEAD .VEGF .hs-
CRP 2 (r =-0507 1 -0501,-0.492 F1-0.508,
P<0.05),5 ABI £t (r=0.497, P<0.05).
2.4 hs-CRP.ES X} DG HJi2 BRI AE

L2 ROC #h 2645 1Y, Youden $8 507E ¢ K
i, ES .hs-CRP Ilfi A{E 5351k 16.36 ng/ml 50.27 mg/
L, H:rh ES+hs-CRP 12 Wi 7E fUSME Ve e | BH 4 T
DUAE P T M 2 Wi Al % . AUC 2975 F ES.

#R 4 ES.hs-CRP Xf DG 245 R LR

hs-CRP Huitizr, ROC £k AUC 7~ ,ES+hs-CRP
1 AUC & 0.915, = T ES.hs-CRP (AUC=0.834 #iI
0.724,P<0.05), WLEfTE A1 4,

1.0
S
0.8 =" ES
== hs-CRP
— hs-CRP+ES
w067 — B4
#
B 0.4
0.2
0 ] T T T
0 02 04 0.6 08 1.0
1- Rt

FifE ES.hs-CRP £ DG §) ROC fZk o7

%

95%Cl

o
MR WO ASSME IRREROMIC LRI B Youden i AUC ST P — = — B
ES/(ng/ml) 76.4 86.6 91.3 82.9 80.3 0.654 0.724 0.003 0.649 0.827 16.36

hs-CRP/(mg/L) 79.7 90.3 934 78.7 83.2 0.736 0.834 0.000 0.749 0.897 50.27

ES+hs-CRP 85.6 93.9 96.9 84.2 86.9 0.801 0.915 0.000 0.820 0.928

3 Wit 2T DM SO WORTR I FF RS, DG /&

SR DM BEhH WA I e 2 — , HE K
A B B B0 R AR A I AR R DL KA
AR A PR 2 R B — i ™ B B
FEAT A R B, ) 30 DM B 8k BUERY &
BN A HRAE TR AR TR DR PR st VR AR 14 9
FAE 2.6% 247, T HHT 40.0%[) B R F R
117 LBt 25 £ T DA B i 49 73 3 S5l i, Ay i
SR ) BRYRE R R =0, H R 2 LA
T s IR 1) A LA 1 JC 58— e 18, LR AL
AT e SHLAR P I AR AL PN B B A2 401 | il
RAE FHBHRE Sy 3G L R MR AR S S
TEAHIESE 7R, 49 1 bR o IR JE A8 S AE T
Ji ML 95 78 , A7 100.00% , 156 A T Ji I A9 78 1T A
5 SR S PRI 14 B D BT TR A T i I A 3
AR SE B S KRR AL , LI A5 A I R
AR I AE N B A2 4055 o A HRAEIESEM RS T I
BN S H EMA )RR O R T B
AR ARG T RS Bk RERE AL S A5 AR S5 G
IAHETE &I, DG B 30 2 48 F A B4

TR o Bisf (] LA K 56 4278 (e i ] 347 B 2 4 1 DM AR
B, Xt DA TSI SR R s A A A A BH S 1
FRIHAS

hs-CRP J&—f 2t AR R -, JLAE IE # HLAA
PR RIS, 24 A R ™ EE A5 e B
() S S I 4o B ik i, AR J5 v J32 o 3 T vy,
N5y %2 BN ML H Y AEIN R, TR R A
HAEVE Sk ok RERE Ak 250 1l P S I A X CRP
HR . HET, AN hs-CRP 7E DM T A% I 4545 25
W EE R = 0 SR AT - DFRAE R 2R o I PN B 32 P 5
IDKSRAERE AR 4 Je Bl A0 3R, RIS S A R —F A i A
SF-TE LA MG B 155 P REE TR s QB RIRPTLA K
FE I . DM B3 IR VAR W) Sl 3 vy, S B0 4 e i
RGN S F AP T EWLA S L CRP M
(3CRP $HXLDL-C 5l N ¥, T 3O B sh ik i 4
sRRERE AL & AR, ARBFFEIESE , DG i hs-CRP B
T DM B, HZ R E i H 5 DG W W AHX,
XA B UE 2502 N 8 hs-CRP 5 15 JRIR (1) &
A R TR DIAC

ES J&AE/INRUILAS P9 B2 4R AR Ly v o s i i
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BRI, 45 BRI C RNEAR 1 L P9 B SR A IR IR - 0 A T B2 W S

— P A A AR R B, B VEGF 46
MAEHAE T 125k, 5 VEGE [ 84 i 4 8 A it
TR, ERTC R R A AR I R A B R
Z —B F R IE W ES 788 IR 9% 5% (diabetic
nephropathy,DN) . ¥ Jx 9% #& [ A 9% A% (diabetic
retinopathy,DR) i & 4E & Je i &5 EZAE M . ES
#£ DN .DR Ji78 & J& i 5 VEGF A8 fk a4 — 5,
AR ML B BRI ST 98 SR 2R
S T, (EL R B 15 11 & e, LR DN ik —2
AL o E DR fE BB SRR R PR 12
PSR AZ o R AFSEIESS ,ES 78 DG A i
W, Z R BT s, H S8R R PRI 2
TEAH G, 156 BH L 500 PR g U AEL A B S A DG

T ZL UL Y 2, H I R A 5236 IE 5 hs-
CRP .ES SR I RIS ¢ , B PR J2 A ity
WNEBERIZW AR AR e LR
i hs-CRP .ES AU 5 DG A B EME, mMHS5 A+
LR T N N R (K= S 5/ P |1 7 N B U
ROC fh £k ik— - UE S, ES .hs-CRP BX 42 W7 DG i
A AU AN S, DR I R DU S A R e
& B BRI R, SR 128 ES Jhs-CRP 7K+, A
R FAZ Wb R M o R IE ) & A, DA TSR
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