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The serum levels of N-MID, PINP, and B-CTX in patients with different stage of diabetic
nephropathy
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Abstract: Objective To investigate the levels of N-bone-gamma-carboxyglutamic-acid-containing proteins ( N-MID) , total N—
terminal propeptide of type I collagen (PINP), and B-C-terminal telopeptides of type I collagen (B-CTX) in patients with different
stage of diabetic nephropathy. Methods A total of 108 patients with type 2 diabetes were collected. They were divided into no
proteinuria group, trace proteinuria group, proteinuria group, compensatory renal insufficiency group, and incomplete compensation
of renal function group, according to urinary albumin creatinine ratio and levels of serum creatinine. Their age, sex, duration of
diabetes, height, weight, waistline, hipline, and BMI were recorded. The levels of N-MID, PINP, and B-CTX in their serum were
detected. Results The age, sex, waistline, hipline, and BMI showed no significant difference between patients with and without
diabetic nephropathy ( P >0.05). The duration of diabetes was different among the groups (P <0.05), which was the shortest
(8.3 £3.5 years) in trace proteinuria group and the longest (18.9 + 7.4 years) in incomplete compensation of renal function
group. The levels of N-MID and PINP decreased in patients with diabetic nephropathy. With the development of the disease, they
decreased continuously, but with no statistical significance (P >0.05). The serum level of B-CTX in diabetic nephropathy patients
was higher than that in non nephropathy patients (P <0.05). It increased further in the stage of incomplete compensation of renal
function. Conclusion Diabetic nephropathy causes increase of bone resorption and decrease of bone formation. Monitoring of bone
metabolic markers may contribute to the early diagnose and treatment of osteoporosis in diabetic nephropathy patients, and may
decrease the risk of osteoporotic fractures.

Key words: Diabetic nephropathy; N-bone-gamma-earboxyglutamic-acid-containing proteins; Total N-terminal propeptide of type
I collagen; B-C-terminal telopeptides of type I collagen

« W IHAMEE . RIEHE, Email ; zhaoweichihaiyan@ 163. com



856 FEE R LR 201547 A5 21 &5 7 ] Chin J Osteoporos, July 2015, Vol 21, No.7

W A 0 KT (R e, B JR A 114 4 30 4%
15, WD A PR e AL R B ) . A 5
EZ— WP EEARM F ) FEEE N Z — , 7Y
LAE /NERIE R E 2 B, SR I LU B ZNER VR /0N
BRI ety 2 B IE-S HLA B AU OC R
DI BRI BRI 1o FRALBEEIRE B IE, /N BkgE S
BEEVERIN, K P (AR 4EE R D 455
F) IR 20 PR PN B WA e A, 5 1B T
A AT B FE LS RIS B 9 AN [ 43 401 1 57
HACHHESR N-MID PINP B - CTX /K-F 9421k, H
Hil [ AN IR A

1 W&EFE

1.1 X%

WeE 2012 4F 1 A 3] 2013 4E 12 A @i r &

BefEBEiRyT 1Y 2 UM PR FR A 108 4, Y9455 2010
AF WHO BRI IZWibn e, T2 5 - 20 4F, 1% 67
B, 2Pk 41 ], SR 4E IS (50.21 £9.68) %, FFHE
R L N LR R RIS 5 11K 2 N o R
RGP KA AH U LI AL BE PR S
FFRAE IR LA S DRI LA SR 4 1 B I | A
I AR B B R 5 7] R 3R, HIERR JH Al s 1R 4
TG VR B SR 220 RS R ARSI
DIRETT HEAE AU B9 8L Y] R, oI s, = M
Mogensen Fx W R 2 B R & ( Amrican
diabetes association, ADA ) FIHH R B B 17 I TR 2
W AR R AR 1 8 1/ LT G (B (SR MA/Cr) B2
I3 WLEF (Ser) K404 5 4.1 4 il & AR
ZH  HIJR MA/Cr <30mg/g,2 #H Wi & H R4, B
JR MA/Cr 30 =300 mg/g,3 #H I K2 PR 40 , B IR
MA/Cr >300 mg/g, L& JLAF <97 wmol/L,4 241 DN
B T BEA 2V, BIR MA/Cr > 300 mg/g, FLIfLTE
WLEFE T IEHR 97 < Cr <177 wmol/L,5 20 DN 1)
AEAN IR, B R MA/Cr > 300 mg/g, Cr=177
wmol/ L, ASHFFE 3 52 1 A 78 Xt 52 A 01 15 [) 25 A 3
Bt 5 2A A0 B2 1) A% AL
1.2 WOk
1.2.1 SRR M L, 0 SRAR IS 1R, 9
GRS = = A N A SN = R B = R NG =
(BMI) , BMI = AT (kg)/ B (m’) .,
1.2.2  ZiRFEEE 10 /N Rl ki 3 ml, 2.0
JE UMY , 7E Olympus AU2700 4= H A4k 3 1
% N-MID, PINP, 3-CTX /K-, [FEfH Olympus 2y
FA R B O T AR P S R BIA AR

1.2.3 RBURIR, DI PRI U8R (1, PRIVUETE, 115
PR MA/Cr HAE, J7iE e bric sl ik,
1.3 SGEif2ehbs

TE SPSS13. 0 BfF Fb AT 8 30 , B R 3
B RS (v £5) RN, ZHMEARELHBER
R I 2001, WAL L ¢ K5, A5 B
Persman S AT, P <0. 05 NN ERA ST

2 4R

2.1 2 BUMEPRIE AL 2 BOBE IR IEH B AR
20— Rk

W PRI B AL ATt A A ol TV L A L %
BMI 5 1E# FIE AR A, 20 08843 X,
SRFEFEAS LR 22000 ¥ G it 2# 7 L (P <0.05) , 2
it N 8. 3 +3. 5 4F  HAIK K 1 41 10.5 +
5.24£34112.5+3.84E,4 40 16.8 +6.7 4£,5 4
18.9 +7.4 4F,
2.2 WEPREE AN [F] 3 003G N-MID, PINP, B-
CTX 7K

2 -5 HIMTE N-MID 1 PINP /K5 1 4 Hedx
R, 229 Gi 475 L (P <0.05) ,2-5 42 Ja] 4
HIE, B W R B e o I A I 1L TE N-MID
FPINP /KA BER AR S (B2 5 RG22 L,
25 NI B-CTX &% 1 4B =A%
X(P<0.05),Hr 5 215 H A4 AU AH it —2P 3
L ENE SR X, 24 &2 A 2 N TE g i

w1 BERIAEE AR S N-MID, PINP,
B-CTX /K-(x £5)
Table 1 Serum levels of N-MID, PINP,
and B-CTX in patients with different stage of
diabetic nephropathy (x +s)

25 N-MID PINP B-LTX
( Group) (ng/ml) (ng/ml) (pg/ml)
121
15.16 £4.83 38.97 £12.74 391. 65 £90. 76
(n=21)
24 , a ,
12.88 £4.03"  29.74 £9.15° 411. 69 +92. 95°
(n=26)
34 a a a
10.92 £3.94 29.01 £8.12 422.75 +80. 14
(n=18)
44 . . )
10.77 £4.48"  25.65 +8.47° 451.98 +85. 38"
(n=24)
SH . . b
9.73 £2.65 23.74 £7.84 519.49 +£89. 65
(n=19)

Hea5 1 AL ,P<0.05,b 524 446 ,P <0.05,



EE R AR 2015 £ 7 A4 21 #5578  Chin J Osteoporos, July 2015,Vol 21, No.7 857

2.3 HHOCMESHT

IR B 9 H 2 i NMID, PINP, B-CTX 5
FRIF B9 53 BAAH A, FERCIEPE 3] A (BMITL ),
Z5 W0 7% N-MID, PINP, B-CTX 5 /R MA/Cr HL{l &
EAHSE(r=0.330,P <0.05;r=0.295,P <0.05;r =
0.368,P <0.05) .

3 iHe

2 AUBEPR S A 20. 5% I B, B PR
' SR PR 1Y) S AU A T e = — R
FIAPR T A A HEM R BN, 2 A0 P i 22 R
P L PRAALLE KRS, PRI B A48
A BT AT RSP A W PR AT B
HI T REIR , S B 4E R R D 78 B IE RIS 2
BEL, BTG 2 AR 2 D Wb, 1,25 R 4EA R D3
/U, P A A WAt L AR I S SR IR R R 55 R R O
Wb, SR 1 4 L ) RS T, S B0 BB
¥, B B A E ( Osteoporosis, OP) J&—Ff L& i
XN, E ISR, FEBCE etk m, 2 Tk Ea
Prag e BRI . AT AR, 5 [
AR R A N LA, B o B8 1 B A
BRBRAAR) A A A, ELBE DR B8 5 01 B IR
JE R RS R R BIRR Y R
WAk RV B b, BRTC 22 B ATz 6
TE AEE BB 2 15 M PRI MG I R , 1 R AR
FHE ML, KIS M R, 5 B A
LK W) (advanced glycationend products, AGEs) fX
BHEEA LT M3z 250, Yamamoto™
WFFERI LM R B g P AR 24 b AGEs Jl i
5 UM TH A2 AR AR ek 22 AL R - 4 T
IL-6, TNF %5 T e B 20 M 1) ok B, S350
M, 5 BB ()™ B J SR K AR BB p
H(WEtEEAT) |, BTS2 B 5 E 1 4 1% 3l Rl
AR A BT A HIRURE X G -4 B 2 g ot
BAS e, B AR S vT DL B R A
BB EARH PRI, LA b At s I 5 B 58 L 10 4]
WA

MM N-MID XARE yRAA R & E I, J2
JSCE AR AR T T A, Y 49 — 50 SRR AE I Y
MR R BT, A A 3 N EE R K ARBIMERY
VIR AR, N G FE R T 1 S 4 gk, N-
MID FCBERE , A2 B W R 2R i 52, 28 A
Y N-MID H s i s s, R AR T ik
Jrh NGRS BE MR RS . A WFFE R, IifLh N-

MID /K-F-5 8 o N-MID 2 IEAHSE &, M 5E 1ML 35
N-MID A {4 S5 B 12 B 6155 0, -t T sz o 2 g
TR AR S NMID W, AT L TR
H AN, R AT AR 1 A A A 15 SRS, b
AR AR b BB TR R R AR AR R, 248 T B
RANERT , i B N-MID Fhis, ARAFSE R IR
e A LG N-MID ST R W HEHIRA , X —
SRR BEDRI B S0 B 4 PR R 40 e 3
WEATG , S PRI 45780 . PINP Sy T 20 R A Ji 2 e oy
JRK, S 1B AT B A J B T R T T A 1 4 i
SYRTE) A A B A A e R TR
(R I R B i A 0, AR R T B SR &
G U NG, i 4T BRI, TR T
7 PINP S I I e SRR G F AR
ASHIFSE S, S 7R W DRS B 9 A5 2H 1 IL T N-MID
PNIP L FIE® A& A RA, ZH56 5 2= 8 L,
SRR 1 PR I Ak B 2 A7 A R A0 %) 3 A D
0, BT s Bt PR B o 0T A g | 1
T8 N-MID . PNIP 4 R A a3 (B 22 0 R Ge T2 32
SC BRI R B 45 T 1 A 5 A PN 0 P T
PETCH ARG  7EA 5 B TAE R a] DU —b 3 Kokt
AR WX A AR E

B-CTX F1 PNIP #4 Jy [ i i B b i JE 45 25
(International Osteoporosis Foundation , IOF ) #7575 F
P EACEPR S, 90% M B FE R R 1 78 i J5 i 4
JSUERT 1 AU R AR i R ( CTX) S 1 A g Ji s fe
P, B-CTX R rh—Fp R BT, 7% B-CTX St
B AR, B-CTX 3 w5 S BB IR OB 2 A 34
B BRI, AT b RS B R ALY B
CTX ¥ FIEH HE R, I HE e R 20 Uk
HART, B-CTX P He, $RB PRI B B i 3 1Y
R me 2y e e e N ORE R eyl NS e DI
I H IS DIREAS 2 AR Al B 20 L T35 1 B T %
WeHE—2E30 A ST B R AR M BRI B T BE
I 2R P P VAR, T T B/, A L
BN, B BB IR, B BB A RS T

BAZE LIRS, 2 BB IR I R TR A B AL
il FCARE 52 2 AR DRSSk O BT s 119 T 2 i
2 SR L R , B IA S A,
W 95, XoF Bl I DR e 75 00 B R B AN A 7
M WA B, A B TR R B 0 R R
R /N OIS N T i o T WA aa o 2 DN A= 00
RS, A RFE B T 7 Tl

( T 865 1)



B B A A A

2015 427 A% 21 #4557 Chin J Osteoporos, July 2015,Vol 21, No.7 865

[2]

factors of cardiovascular disease—a cross-sectional study in
healthy young adults. PLoS One 2014; 9(10) :e108040.

Lee SY, Kwon SS, Kim HS, et al. Reliability and validity of
lower extremity computed tomography as a screening tool for
osteoporosis. Osteoporos Int 2015.

Prins SH, Jorgensen HL, Jorgensen LV, et al. The role of
quantitative ultrasound in the assessment of bone ; a review. Clin
Physiol, 1998, 18(1) :347.

Arici M, Erturk H, Altun B, et al. Bone mineral density in
haemodialysis patients; A comparative study of dual-energy X-ray
Nephrol  Dial

absorptiometry and ultrasound.

Transplant, 2000, 15(11) :1847-4851.

quantitative

Pozzoni P, Del VL, Pontoriero G, et al. Long-term outcome in
hemodialysis: morbidity and mortality. J Nephrol 2004 ; 17 Suppl
8.587-895.

Yu TM, Lin CL, Shu KH, et al. Increased risk of cardiovascular
events in end-stage renal disease patients with osteoporosis: a
nationwide population-based cohort study. Osteoporos Int 2014.
Karaman A, Binici DN, Gunes N, et al. A case with balanced

reciprocal translocation t(5;11) (q32;q24.2) and situs inversus

[10]

[11]

[12]

viscerum. Genet Couns, 2010, 21(2) :237-242.

Polymeris A, Doumouchtsis K, Grapsa E. Bone mineral density
and bone metabolism in hemodialysis patients. Correlation with
PTH, 250HD3 and leptin. Nefrologia, 2012, 32(1) .73-78.
Montagnani A, Gonnelli S, Alessandri M, et al. Osteoporosis
and risk of fracture in patients with diabetes: an update. Aging
Clin Exp Res, 2011, 23(2) :84-90.

YANG Wenling, ZHU Ning, ZHANG Aihua. The indidence and
risk factors of osteoporosis in maintenance hemodialysis patients of
ZHU Ning, ZHENG Danxia,
Journal of Osteoporosis 14[ 11 ], 808-813. 2008. (in Chinese).
Malluche HH, Davenport DL, Cantor T, et al. Bone mineral

one center. editors. Chinese

density and serum biochemical predictors of bone loss in patients
with CKD on dialysis. Clin J Am Soc Nephrol, 2014, 9(7) .
12544262.

Nybo M, Jespersen B, Aarup M, et al. Determinants of bone
mineral density in patients on haemodialysis or peritoneal
dialysis—a cross-sectional, longitudinal study. Biochem Med

(Zagreb) , 2013, 23(3) :342350.
(ks B, 20144222)

( 4555 857 )

[ & % x # |

Elder GJ.
Nephrology ( Carlton) ,2008 ,13 :43-44.

Nephrotic syndrome: don ’ t forget the bones!
Mogensen CE. Predicion of clinical diabetic nephropathy in IDDM
patients; alternatives tomicroalbuminuria. Diabetes 1990,39(7) :
761.

American Diabetes Association. Diabetic neophropathy ( position
statement ) . Diabetes Care,2003,26 Suppl 1 :594-898.

Zayour D, Daouk M, Medawar W, et al. Predictors of bone
mineral density in patients on hemodialysis[ J]. Transplant Proc,
2004 ,36(5) :1297.

Yamamoto T. The role of AGEs for the pathogenesis of os—
teopenia in diabetes mellitus [ J]. Clin Calcium, 2006316 (8) :
62-6.

AvetersekLuznik I,Gmeiner ST, Marc J, et al. Activity or mass

concentration of bone-specific alkaline phosphatase as a marker of
bone formation[ J]. Clin Chem Lab Med,2007. 45.10144018.
Pt B . QI A AL T4 5 B AE . v B R A
Ze3,2004,1(10) . 118421.
YANG Weimin, SHAO Bin. Biochemical markers of bone
metabolism and osteoporosis. Chin J Osteoporosis, 2004,1(10) :
118421.
Bikle DD. Biochemical marlceng in the bsessmenl of bone
disease[ J]. Am J Med, 1997,103.427-436.
Chu M, Wang AY, Chan IH, et al. Serum small-dense LDL
abnormalities in chronic renal disease patients. Br J Biomed Sci,
2012,69:99402.
Liebon L, Callewaert F, Bouillon R. Bone and metabolism: a
complex crosstalk. Harm Res, 2009, 71 Suppl 1:134438.
(WcFi F 497:20144020)



