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[ Abstract] Objective To investigate the correlation between serum endocan level and risk of dia-
betic peripheral neuropathy( DPN). Methods A total of 67 patients with type 2 diabetes mellitus (T2DM)
were recruited from the Department of Endocrinology in Gansu Provincial Hospital From April 2015 to No-
vember 2015. All patients were divided into DPN group (n =25) and simple T2DM group (n =42). Mean-
while, gender and age matched healthy subjects were included as the normal control group ( NC group,
n =28). Serum endocan was measured by ELISA, and other metabolic parameters were also tested. Pearson
correlation analysis, logistic regression analysis and area of receiver operator characteristic (ROC) curve
analysis were used to analyze the correlation between endocan level and DPN risk. Results Compared with
NC group, the serum level of endocan was significantly increased in simple T2DM group and DPN group
(F=24.26, P<0.05). In addition, compared with simple T2DM group, the serum level of endocan in
DPN group was markedly higher (¢=5.668, P <0.05). Endocan was positively correlated with the course
of disease and age(r=0.438, 0.394, all P <0.05). Endocan level, smoking and age were the independent
risk factors for DPN(OR =1.692, 9.880, 1.093, 95% CI.1.279-2.237, 2.039-47. 878, 1.024-1. 168,
all P<0.05). The results of the ROC analysis revealed that the area under ROC curve was 0. 824
(95% CI:0.727-0.921, P=0.000). Conclusion Serum level of endocan is related to DPN, and it may
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be used as a novel biomarker for DPN.
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T : BMI: (R EE 15 88 ; CIMT : S Ik B p 28 5 TG - T =8 ; TC . B I 815 ; HIDL-C . % % Ji I 2 11 -H [ 8 ; LDL-C . IR %% 2 Jig 2 11 -AEL IS
15 HOMA-IR - B AR AT Af -5 RARPTIEHL; FBG - 23 ML I A s hs-CRP B C Sk A



- 154 - [ P9 23 I3 2 k2 2019 4E 5 H 45 39 355 3 1 Int J Endocrinol Metab, May 2019, Vol. 39, No. 3

£3 K18kr5 DPN 1 logistic [n1I3 5347

Ei=Y N B SE Pl OR {8 95% CI
SRS 0.089 0.034  0.008 1.093 1.024 ~1.168
2 2.290  0.805 0.004 9.880 2.039 ~47.878
endocan 0.526 0.143  0.000 1.692 1.279 ~2.237

T : DPN <l 5 J&] Bl b 405 28
1.0
081
= 06
04}
0.2F
0
02 04 0.6 0.8 1.0
1-F¢ 51
B 1 Endocan 5 2 ARG ) B b 28905 48 56 R 1Y)
ZARH TAERHIE M £

Endocan J& 78 2 I F I3 T, P9 K2 40 M 4 i
1) — AT ) B R Bk 3R AR 1 SR B (DSPG ) o AH
KtF5E 2RI, endocanifl 128 1457 PN K2 4 L0 6 11 40 AR
FIZHIHATRS , 5 98 P P F Whs-CRP ¢ 1E HL R R
-3 (PTX-3) &k ' . 55 —J7 i, endocan 5
i I JT2DM Kz 5y Jok ok A5 s Ak 55 P B2 4t e ) e
TR B A S Ik, endocan ] BE 2 P
AN RERETE ) —FP A W2 bR B . Ly 2517 RS
7R, T2DM I RSN Kok A Ak 8 35 1l %5 endocan K
A B Al T2DM 20 K fede B ok BRI &t 7y, H 5
CIMT 2 IEAHC , 3% W] endocan 1] fig S Tl T2DM V.l
PRSIk ks A A XU g — b B Y 2 i ) o

ARWFTE K B, 5 I F X IR ZH AR L, DPN 2 K
4li T2DM 21 [fiL.7% endocan/K~F- 447 B 8 755 , H. DPN 24
I3 endocan 7K -5 B4l T2DM 41 55 2 F+ 55, % B
endocan ] 5 T2DM J DPN A 3¢, AT s,
endocan 544 R S EAHOC, I HLAF R IE THE5
WA AR L AF S R L R T R B &5 Il bE
HOMA-IR HbAlc I fg 55 N E )5, it —4 H =7t
logisticInl %t DPN {4 1 6 [ 25 #4647 40 7, 465 2R R
endocan 7K T 15 2 DPN (1 1& 16 K £, 72 B endocan
5 DPN £ 3¢, endocan /K - F 5 7] e /& DPN [ BU%
2, 55X HRZH J 2zl T2DM 2040 L, DPN 21 il
[ e H v = g\ LDL-C/KF- BRIk, vl g 5K
R B2 R 259 1 T T4 G o

Endocan X 20 Jiftd 15 5 A1 F 40 Bt . AT 9 MR G 41 it
157 =0t i W1 = 1 = Y e R W= ) O S SR 2
HABFZEMMATERN, [RIET, endocan 5 Il 48 A K 4
Mz A 5. ARBFSEH DPN % endocan 5 i &

K, FTRE R T 5 0 A A A G Y PR AR g 5 S
UItekEnt. FAR DPN 5 N K 4 i 2y 58 B A5 0 AH 3¢
PERLIAR S8 4G 2, W] e 2 i AU A0 35 | S 1 I 487
VA B2 2 LA 4 RS RN ) R R, 5 ST R R g
R JEL PR 200 R A e R B T TR A R R LA
K5 BEL 7 38 0, 3 S Aol 28 AR A TR 28 P BSR4
PRI R A i 2 AR (IR B, 51 DPN, (H HJAK 1) 53
FHUHI T B — 2R Py ST W

AfF5EH, ROC H AUC 2y 0. 824, H R (PE N
88% ,Fr M M69% |, $E 7R F endocaniz W DPN A5 —
E RERf M, BT — 2 MG R IV F A

25 LT , DPN (1) % A W] fig 55 endocan 7K~ (1) FF
=A%, I Hendocan'5 DPN 7t 37 1E AH 3¢, {H 75 2L
B — L 5T R R 1 endocan 7 DPN & 5 H 1) 43
FHLHI, 2 DPN 281 3Gy 7 HR AL ER AR T .

AT JE Z Ak S hs-CRP | ILE | LA L 1A
#B2 DPN B2 R 2, BAR 7R IRIR LA 2%
S ARRIFRA G i E R, AR TP RA R
7 LY endocan 7K ~F- 5 hs-CRP | 1L | IR | 10H% 55
PR G . AR, AR B RE AR L3/ T HLA R 1
W FST , ANRERA E SR OC &R, L, A A ZEX) T2DM
SEE A T AR T — 2D P HTRE PR

& £ x

[1] Kasalova Z,Prazny M, Skrha J. Relationship between peripheral
diabetic neuropathy and microvascular reactivity in patients with
type 1 and type 2 diabetes mellitus--neuropathy and microcircula-
tion in diabetes[ J]. Exp Clin Endocrinol Diabetes, 2006, 114
(2):52-57. DOI:10. 1055/5-2006-923895.

[2] Malik RA,Tesfaye S, Thompson SD,et al. Endoneurial localisati-
on of microvascular damage in human diabetic neuropathy [ J].
Diabetologia, 1993 ,36 (5) :454-459.

[3] Newrick PG, Wilson AJ,Jakubowski J,et al. Sural nerve oxygen
tension in diabetes[ J]. Br Med J ( Clin Res Ed), 1986,293
(6554) :1053-1054.

[4] Ram Z,Sadeh M,Walden R, et al. Vascular insufficiency quanti-
tatively aggravates diabetic neuropathy [ J]. Arch Neurol, 1991,
48(12):1239-1242.

[5] ¥, #= LR, 8. endocan FIBFsT ()], ILAEEZY,
2013,53 (45) :87-89. DOI.10.3969/j. issn. 1002-266X. 2013.
45.036.

[6] Abu El-Asrar AM,Nawaz MI, De Hertogh G, et al. The angiogenic
biomarker endocan is upregulated in proliferative diabetic reti-
nopathy and correlates with vascular endothelial growth factor
[J]. Curr Eye Res, 2015,40 (3):321-331. DOI: 10. 3109/
02713683.2014.921312.

(TF4% 159 )



[ B P9 o R it 27 2019 4E 5 A4S 39 %55 3 ] Int J Endocrinol Metab, May 2019, Vol. 39, No. 3 « 159 -
04.013.
(7] FFesl ATLZAe, RMH , 55, irisin HE R Z2 285 VXS o 9 45 5 10

[1]

(2]

[3]

[4]

[5]

[6]

Z % x #

Al-Daghri NM, Alokail MS, Rahman S, et al. Habitual physical
activity is associated with circulating irisin in healthy controls but
not in subjects with diabetes mellitus type 2 [ J]. Eur J Clin
Invest,2015,45(8) :775-781. DOI:10. 1111/ eci. 12468.
Garcia-Fontana B, Reyes-Garcia R, Morales-Santana S, et al. Re-
lationship between myostatin and irisin in type 2 diabetes melli-
tus: a compensatory mechanism to an unfavourable metabolic
state? [ J]. Endocrine, 2016,52 (1) :54-62. DOI: 10. 1007/
$12020-015-0758-8.

Huh JH,Ahn SV, Choi JH, et al. High serum irisin level as an in-
dependent predictor of diabetes mellitus: a longitudinal popula-
tion-based study [ J ]. Medicine ( Baltimore ) , 2016, 95 (23)
€3742. DOI:10. 1097/MD. 0000000000003742.

Sesti G, Andreozzi F, Fiorentino TV, et al. High circulating irisin
levels are associated with insulin resistance and vascular athero-
sclerosis in a cohort of nondiabetic adult subjects [ J ]. Acta
Diabetol ,2014, 51 (5) : 705-713. DOI: 10. 1007/500592-014-
0576-0.

Petta S, Valenti L, Svegliati-Baroni G, et al. Fibronectin type Il
domain-containing protein 5 1s3480 A > G polymorphism, irisin,
and liver fibrosis in patients with nonalcoholic fatty liver disease
[J].] Clin Endocrinol Metab,2017,102(8) :2660-2669. DOI .
10. 1210/jc. 2017-00056.

TEAREE IRIETT , M4, 45 LT Trisin L HEER 2 250k 5 0k
BRI 9o B LB e 2R B R DG [T ] A A B 24 2K
2018,30(4) :51-53. DOI: 10. 3969/j. issn. 2095-140X. 2018.

[10]

(1]

[12]

[13]

FERAENGERMFENEWT]. hELFEY,2018,16
(5) :777-780. DOI . 10. 16766/j. cnki. issn. 1674-4152.000212.
PR AR PR 2 o 2x. R 2 BRSOV TR 46 R (2013
SR [T, P ERER G, 2014, 30(8) :447498. DOI.:
10.3969/j. issn. 1006-6187.2014. 08. 027.
Wang C,Wang L, Liu J, et al. Irisin modulates the association of
interleukin-17A with the presence of non-proliferative diabetic
retinopathy in patients with type 2 diabetes[ J]. Endocrine ,2016 ,
53(2) :459464. DOI.10. 1007/512020-016-0905 -x.
S AR, T, S i SRR S 2 B R R S8
BRAHEREAL A AISEDESE T ], AP EBEIR AL, 2017, 9(8) :
499-503. DOI:10. 3760/ cma. j. issn. 1674-5809.2017. 08. 007.
Lu J,Xiang G,Liu M,et al. Irisin protects against endothelial in-
Jjury and ameliorates atherosclerosis in apolipoprotein E-null dia-
betic mice[ J]. Atherosclerosis,2015,243 (2) :438-448. DOI;
10. 1016/]. atherosclerosis. 2015. 10. 020.
Staiger H, Bshm A, Scheler M, et al. Common genetic variation in
the human FNDC5 locus, encoding the novel muscle-derived
"browning’ factor irisin, determines insulin sensitivity [ J]. PLoS
One,2013,8(4) :e61903. DOI;10. 1371/journal. pone. 0061903.
Tanisawa K, Taniguchi H,Sun X, et al. Common single nucleotide
polymorphisms in the FNDC5 gene are associated with glucose
metabolism but do not affect serum irisin levels in Japanese men
with low fitness levels[ J ]. Metabolism,2014,63 (4) :574-583.
DOI:10. 1016/j. metabol. 2014. 01. 005.

(ks H19.2018-11-27)

(AR SC 2 - XU k)

(E#% 154 )

[7]

[8]

[9]

[11]

[12]

Consultation WHO. Definition, diagnosis and classification of di-
abetes mellitus and its complications. 1999.
AR R oy 2x. T 2 BUBEIR G iR 46 M (2013
ERR) . oh A A 4 AR 2 Ak, 30 (10) £ 893-942. DOIL: 10.
3760/ cma. j. issn. 1000-6699. 2014. 10. 020.

TLAR G, A 3, 55 IR SIEGE B(E (VPT) TE 4% R Ji]
MZiiZE (DPN) iz I [ T]. = B4 (B2 ,
2013,40(01) :31-37. DOI: 10. 3969/j. issn. 1672-8467. 2013.
01.007.

Meijer JW,Bosma E, Lefrandt JD,et al. Clinical diagnosis of dia-
betic polyneuropathy with the diabetic neuropathy symptom and
diabetic neuropathy examination scores[ J ]. Diabetes Care,2003,
26(3) :697-701.

Young MJ, Breddy JL, Veves A, et al. The prediction of diabetic
neuropathic foot ulceration using vibration perception thresholds.
A prospective study[ J]. Diabetes Care,1994,17(6) :557-560.
ZEIE . W DRS JA) FELRI 25055 2 14 s L ) K32 VA F 5T B
[J]. A E,2015,43(3) : 369-372. DOI:10. 3969/j. issn.
1003-1383.2015. 03. 026.

[13]

[14]

[15]

[16]

[17]

Yilmaz MI, Siriopol D, Saglam M, et al. Plasma endocan levels as-
sociate with inflammation, vascular abnormalities, cardiovascular
events, and survival in chronic kidney disease[ J]. Kidney Int,
2014,86(6) :1213-1220. DOI;10. 1038/ki. 2014. 227.
Balta S, Mikhailidis DP, Demirkol S, et al. Endocan--a novel in-
flammatory indicator in newly diagnosed patients with hyperten-
sion: a pilot study[ J]. Angiology,2014,65(9) :773-777. DOI.
10.1177/0003319713513492.
Rodrigues KF, Pietrani NT,Bosco AA et al. Endocan; a new bio-
marker associated with inflammation in type 2 diabetes mellitus?
[J]. Diabetes Metab Res Rev,2015,31(5) :479-480. DOI: 10.
1002/ dmrr. 2639.
Whayne TF Jr. Endocan in hypertension and cardiovascular dis-
ease [ J ]. Angiology, 2014, 65 (9) : 757-759. DOI. 10. 1177/
0003319713514478.
Lv Y, Zhang Y, Shi W, et al. The association between endocan
levels and subclinical atherosclerosis in patients with type 2 dia-
betes mellitus[ J]. Am J Med Sci,2017,353(5) :433-438. DOI.;
10.1016/j. amjms. 2017. 02. 004.

(ks H $9:2018-12-16)

(AR 3C 2 - X k)



