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The correlation between bone biochemical markers and diabetic peripheral neuropathy in
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Abstract: Objective  To explore the relationship between type 2 diabetes mellitus with peripheral neuropathy and bone
metabolism indexes B-CTX and PINP. Methods One hundred and eighty-nine patients with type 2 diabetes from October 2017 to
August 2018 in the Department of Endocrinology, the Affiliated Hospital of Zunyi Medical University, were selected. They were
divided into diabetes with peripheral neuropathy group ( DPN group, n=97) and diabetes without neuropathy group ( NDPN group,
n=92) according to whether they had peripheral neuropathy or not. The levels of FPG, HbAlc, C peptide, TG, TC, LDL-C,
HDL-C, Ca, P, BMD (L2-L4, Neck, Troch, and Ward triangle) , B-CTX, and PINP were measured. Results Compared with
the NDPN group, levels of FPG, HbAlc, Flns, HOMA-IR, and TG were higher, but P, HDL-C, lumbar spine L2-L4, femoral
Neck, and Troch BMD, B-CTX, and PINP were lower in the DPN group ( P<0.05). Pearson correlation analysis showed that B-
CTX was negatively correlated with FPG (r=0.484, P<0.05), and PINP was positively correlated with HDLC and P (r=0.242,
0.309, P<0.05) and negatively correlated with HbAlc, HOMA-IR and femoral neck Neck ( P<0.05). Conclusion The serum
levels of B-CTX and PINP are reduced, bone turnover is abnormal, and the risk of fracture is higher in DPN patients.
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WG & 2 KW R 9% (type 2 diabetes mellitus,
T2DM) {9 &9 % 1 #5 ZE T, K 9] B9 &5 18 52 W T 1R
B FENE VI ROAE 1 K AR, HL AP OB BR A L p 22
J% AF (diabetic peripheral neuropathy, DPN) 2% N ¥
WG9 T2DM MBI R - BRa R BRI
P8I RIE 251 R LR B B 0, S Boe & M
it I A, 0 R O A T B, 51 R o AR il
BT ma AL B O R e . A TR K,
T2DM & BB 56 4 T & AE OB i B A KA
o i s 78 () 2 B o 485 D) DG BK , G I ) T2DM AR 5 4l
HA R E TR R (B, TR A
Pl P 2295 28 55 B QI 2 ] 2 A5 7 R 6 2R 20 8 I Sk
il o B, A5 Al XS T2DM 2 75 5 51 A H
2 A B A AR IR bR B - & M-C o K
( Bheterogeneous C-terminal peptide, 3-CTX ) |1 I J5i
B IR N AT Bk (type 1 procollagen
propeptide, PINP ) f & # 1.2-14, B & # Neck,
Troch, Ward > s = £ At B) 5 % J¥ ( bone mineral
density, BMD ) #E47 73 M1, 48 1 0 BR 5 J&) Fel #ft 205 7%
A B IR 893 R ] e A A R R .
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FFE AR DA 40 1999 SRR R 2 Wi bn v . IR I8
G T A B B2 A Ay s R A B A 2 7 A
(NDPN #H ) 92 fi], H o 5 40 i, &= 52 #, 5 #
(64.15£10.17) % G2 (8. 5+7. 4) 4F ; JA Bl M & 7%
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ABEJE I 4% 20 B — ML 22 BT Rk AR R 1R
PHETEEL W HE R E B & B EMRSHE T
20 sUTHE AR B B 48 4 (BMI) , BMI = {K (kg) / B
B(m’) o PIAZE T2 AR 12 h )5, 5 e
BRI 5 mL, SR W8 0N v A T 25 I A
(fasting blood glucose , FPG) ; B fk 5% & LM & C
JK ( C-peptide, C-P) ., =5 J§ JiE & 28 ( fasting insulin,
Flns) , 55 56 5 3R P A2 25 852 B 1T £ 48 8 (HOMA-
IR) ,HOMA-IR = =3 [ il # {H (FPG ) x25 I iR & & {1
(FIns)/22.5;AUS400 4 H 3l £ 4k 43 B 4304 U 6 55
H b = B8 ( triglyceride, TG ) . & fH & B ( total
cholesterol , TC) X %5 & g 45 9 AH [& B (low density
lipoprotein cholesterol, LDL-C) | & % & g & H JH [& %
(high density lipoprotein cholesterol, HDL-C ) | Il 5
(blood calcium,Ca) . #§ ( phosphorus, P) ; & K& AH:
I %E A% 4k 1f 212K & (hemoglobin Ale, HbAlc) ; M Hk
B % W A B A B-CTX  PINP /K XL BE X 2R
8 AU B 3 % ( Neck \Troch \Ward” s =) J
EAfEAME (L2-14) BMD,
1.3 Gl 0in
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T 00T BEAT R AR g, O P T B R W B ok R
N, BEAT R J7 R B, B AR A OC MR HEAT UKD A
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DPN 21 1 NDPN 4t %, 4 # . % #2 . BMIL. C
Jk.Ca , TC . LDL-C £ 7R L&+ HE L (P>0.05);
DPN #41 FPG. HbAlc, FIns, HOMA-IR, TG & F
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B X (P<0.05), W1,
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R 1 BH— BB B EATEAR L (ats)

Table 1 Comparison of the clinical data between the two groups (#ts)

E NDPN DPN F P
B (/1) 92(52/40) 97(54/43) - 0. 834
A/ 63.3811.28  64.15210.17 0.641  0.513
AL/ A 7.246.2 8.5+7.4 0.003  0.076
BMI(kg/m?) 24.78+4. 03 25. 26+3. 67 1,381 0.241
FPG( mmol/L) 10.20=4. 24 8.94+3.40 2,082 0.027"
HbAcl/% 9.18+4.39 10.7+4. 54 0.253  0.016"
Flns (IU/mL) 12.05. 4 13.946.6 4,853  0.031"
C- Pk (mmol/L) 724.5:390.9  783.0+384.4 0.433  0.301
Ca(mmol/L) 2.25+0.11 2.240. 04 1.834  0.490
P(mmol/L) 1.18+0. 21 1.10£0.20 0.020  0.017"
TG (mmol/T.) 2.31+1.58 1.95+1.16 3.433  0.024"
TC(mmol/L) 4.76+1.05 4.8241.24 1.993  0.722
LDLC(mmol/L)  2.780.71 2.83+0.79 0.663  0.657
HDLC(mmol/L)  1.110.26 1.0420.25 0.706  0.036
HOMA-IR 4.722.5 5.744.0 4477 0.014"

W BMI: 44 [0 5 98 4% ; FPG . %5 1 M8 HbALe: B 4L I 20 38 5
Flns: %% I 5 5 2 ; HOMA-IR - B3 25 B2 80 DP9 £ 22 4K P46 485 Ca: ML
B P M ES TG HM =88 TC: B JH A B LDLC R AR E
fIB W B s HDLC : 8 %% FE AR B 9 A [l B . A 45 k555 NDPN 41 LE, LA
a=0.05 NEpsE, " P<0.05,

2.2 ZHMEEEHEFR B-CTX [ PINP & BMD [h3¢
5 NDPN 4f [t %, DPN £ B-CTX ,PINP /K F[%
K, E#E L2-L4 % B ¥ Neck, Troch 4F BMD [ K
(P<0.05) , MM 4HE Ward’ s =409 BMD 25 R 5
B L (P>0.05), Wk 2,
2.3 DPN B4 HR B-CTX PINP 5 HAh 48 45
S e
Pearson AH & 23 4 B 7% , B-CTX . PINP P 22
[ H.2 W& EAMX(P<0.05); Hr ,PINP 5 HDL-
C.P 2 IEAHK, 5 HbAcl ¥ H H Neck 2 i AH &
(P<0.05) ;1 B-CTX 5 H Ath 48 br 2 8] #1 5C ¥ 25 5=
T it2E L (P>0.05), L3E 3,

3 itig

HBAE A TARERK HEHERBRERR,E
HRE CEITE R R AR, ORADTFR RN,
T2DM B H & B B M Ve B 37 B9 A MR LI
NFE W] 08 R, DO R A i B A I, R A ks Ak
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Table 2 Comparison of bone metaholic markers and bone mineral destiny between the two groups (x+s)

20 4 B-CTX PINP L2-14 Neck Troch Ward’ s =1l
(ng/mL) (ng/mL) (g/em?) (g/em?) (g/em?) (g/em?)
NDPN 0.43x0.25 52.90+43. 40 0.82+0. 11 0.83+0.15 1.02x0. 16 0.65x0. 16
DPN 0.34x0.24 43.40x4.52 0.73+0. 13 0.76+0. 14 0.93+0. 18 0. 64x0.70
I 0.022 6. 194 3.542 0.219 0. 508 1.932
P 0.008 " 0.048" 0.000" 0.001" 0.001° 0. 889

iEB-CTX: -5 #4-C s K ; PINP . T Y JFURE U N 35 BT K ; L2-L4 \Neck \Troch \Ward’ s — £ . IC 7 fEE A L2-L4 % ‘H #i NECK  Troch ,Ward’ s —

AL ®E ., L EIEARS NDPN AL, L «=0.05 Sh4riE, * P<0.05,

R 3 TCHHEER B-CTXPIND 5 Hfl 847 48 40 b7
Table 3 Correlation between bone metabolic markers and other

variables between the two groups

5 PINP
r P

B-CTX 0. 484 0. 000
HDL-C 0. 242 0.017
p 0.309 0. 002
HbAlc -0.173 0.017
i g gt -0.237 0.019
HOMA-IR -1. 460 0. 045

g Bkt B R W, DPN W] AR R0 5k 4T
ffER A E” . B BHT X T DPN 5 &4 & %
TEAE ST 0 468 WL SC kAR 3 . DPN 2 BE FR ik £ E Y
I RAE ,FE T2DM B HF h B F ik 50% L . H
T I PR 32 AN B e = 5 S L (B B 0 AR 1Y
SEAC AT 5] & LR o 2 2R 4 B R a8 B T e

AT, EER M R AT . HORR AL R 2%, HA
PN E AT RE 55 ILWE L 1B 5 AR L S AL B s
TRINRE RS | 2 JU R AR A TE AL I I B 2 7 )
FEMRER BT EY I HALEERR . K
Hh RSB O ) S A T R R e O R R I R AR
FUROA R 2 B M 2R A R AR eI R T
DPN H, DL i S S Al 19 2 B A BAE TR, #
241 LA H B bR IR | 2l e K O3 R S R B Y
WP T AR L AR O R TR I A P B 40 B 4 A
HER, WE AR DTN A8 BE N B R A M R A Al i AR Bl
ML IR B 7 K A2 57 W AT S B G U B0 2 e
[C3 AN

RABPR DI BEREAS 2 T2DM 35 ) S8 ¥ 2 4E
(¥ T 2R R N 2 — , B AT B A S A
KA R, SECEH LM R AT T U R
S EEEREA L R, RN, B HR
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REAK, B0 N8 W S AR R A, S &5 B B
WEEEEEF . MER, B8 =
F 2 BB YT T 7 6 A KR AR T T BE R g
B 3% B b R I AR R SR Y, KO T R B LA B
R . BB R AR B-CTX FIB I YL 5 4%
PINP ZHEIFEEHRM LS SHEN B KRR S E R
EY, B R SEEERRRE, PINP J§F
BB SR S, ok B T AR R A R
R, T LA S A B R ROK O BT, B-CTX
AT 5 R KT, 2 TR R B AR S TR
Feigt, BMD I R RN B R B B AR
AR B F8 A, AT LW Sz AL AR B R O i AR 4R H
ERIRERUE-3/-8: = &t O R el = 9N, N RS TP N
SEe, AL E I G T b &9, R ok ] 3@
3B B HAn T W R B AR BRI R B AU
1,y X R B9 & R S T 4R A T R
s B, SE &M EwRAR , EEEEEREE
WELE N S 0 A BRI R bR B-CTX B JE i f5
% PINP 7K EIFEAR ',

AW 57 45 B B 5, DPN 4 FPG. Flns ., HOMA-
IR .HbA1l¢ TG /K- T NDPN #4H, M HDL-C.P.B-
CTX . PINP /K5 M EME L2-14 % H NECK ., Troch 4b
BMD & & ik T NDPN 4., /% DPN H & & 5
NDPN #f L., 748 5 0 ™ 5 0 88 N5 100 = 0 SR 5
BMbL, XS EEMERT, LA E R E 2R
L A R R SR, R E &
B-CTX PINP (7K F 8, B 5 ¥ R A% 43 i B vk g
BeflG. BEAERTSEIA M, T2DM M2k N g £ K
5 BMD 2 IEAHIE, [BR5S 3R S8R & 41 i 3G 78, TT
25 0 R 0 Y T 1) X 7 A7 A I R e B AT
LB S SRR T 2~ 3 4,
BMD ffiz 3w . M5+, DPN H 3% BMD
BB, % RO A R W R, R K IR R
TR N, B E RS RIRPUE I, B S T Re 2 B
WONE , FECE RS SR>, AT S A BMD BRI
[F) B, IfiL 3% B-CTX \PINP 7K S o] i A1 X il 955 AF (1 &

ERBERABVIBRR,FELPES —E®HE
YEH

3B 1f Pearson e VE4r 47, & 3 DPN 4 B-CTX
Y PINP [a] 2 1B 2 1FAH ¢ ; B-CTX KV 5 FPG £ f
AHE; PINP K5 HDL-C.P 2 1EM ¢, 5 HbAcl |
HOMA-IR & & & BMD 2 I8 £ AH 3¢, Ak, #Em
XAT BB BT 0 R 4R O AE SRR B R AT
B AR R RS 1 R AR ZEEL R N R A i S 2
B EVINONITE-A K= i0k= £ aw! I G i Thry
W55, B IE S B W ) A AT R, 1 R T
B, RS, - SR B RR .
BRI T R AL R0 5 5 S0 & BB
T B 5 @k . o 4h, Papachristou 281 BF %Y
KB, HDL-C {F g —Fl il 48 “IF B K7, & e m
W Z R MR , 5 L As A e o LK AR
SH B PERAE HDL-C ¥ B By REAIS, 23 PR il & 48
JHL o3 A B T RE 1Y A8 AE T BR 45 B A e, k- s AKaAY
EWEHAEY DR, X5ARHRER -, [
I, Bt 5 K 0 A R RS, B2 B 0E VR IR
HERFET , MG PR B s REnL, T A
o PR BB BELAG: 1B /N8 G Wl 00 E WO, DT )
BRACH R, B Eh AR £ BMD T RE, i 3B R B
R B Rtk

i BRI, AP RA hEE 2 BB RIE RS A
I A ok 2 0m 78 SR 3 R AT 1 e G IE bR Y S T RO
i, KB 24 T2DM &3 & ] A 2 28 B, 3R
H MW B-CTX PINP JKFFEAL, S B EHERERE &
R EA IR BT MBI RER K
B-CTX PINP 1] f 11] LA Jhy S0 0 3 4 -1 47 DLz 28
BB APEFE A5 o PRI I R S A2 O T B TR o Ak
BT RNE , ] It B 06 71 X 2K B A B AU A B-
CTX PINP #9454k . E 22 3F N 5 &0 131 B W R 9o
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