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[Abstract] Objective To investigate the correlation between serum Gremlin-1, dp-ucMGP and osteoporosis in
elderly men. Methods A total of 139 elderly male patients with osteoporosis diagnosed in our hospital from January 2019
to December 2020 were selected as the case group, and 142 healthy male patients in our hospital during the same period
were included as the control group. Serum Levels of Gremlin-1, DP -ucMGP and bone metabolism were determined by
enzyme-linked immunosorbent assay. ROC curve was used to analyze the clinical value of serum Levels of Gremlin-1 and
DP -ucMGP in the diagnosis of osteoporosis. Results The ALB, HDLC, LDLC, TC, TG, TP, age, systolic blood pres-
sure, diastolic blood pressure, BMI and other basic data was no significant difference between the control group and the
case group (P>>0.05). The serum levels of Gremlin-1 and dp-ucMGP in the case group were significantly lower than

those in the control group (P<C0. 05). The serum PINP and g-CTX levels of the case group were significantly higher than
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those of the control group, and the serum 25- (OH)D, N-MID. OC and BMD levels were significantly lower than those

of the control group (P<C0.05). Gremlin-1 and dp-ucMGP were negatively correlated with PINP and 3-CTX, and posi-
tively correlated with 25- (OH)D, N-MID, OC and BMD (P<C0. 05). The receiver operating characteristic curve showed

that the area under the ROC curve of Gremlin-1 and dp-ucMGP predicting osteoporosis in elderly men was 0. 859 (95%
CI; 0.768~0.943), 0.833 (95%CI; 0.748~0.924), and the sensitivity and specificity of both indexes for the diagnosis

of osteoporosis were similar (x* =1.563, 1.215, P>0.05). Multivariate logistic regression analysis showed that low
Gremlin-1, low dp-ucMGP, low 25- (OH)D, and high B-CTX were risk factors for osteoporosis in elderly men [ OR and
95%CI: 2.18 (1.17~4.08), 4. 14 (1.58~10.81), 5.62 (2.06~10.32), 3.06 (1.54~6.08)]. Conclusion The serum

Gremlin-1 and dp-ucMGP of osteoporosis patients are decreased, and Gremlin-1 and dp-ucMGP are closely related to bone

metabolism indexes. The decrease of Gremlin-1 and dp-ucMGP are risk factors for osteoporosis in elderly men.

[Key words] Osteoporosis; Elderly men; Gremlin-1; dp-ucMGP

TSR T A 20 40 CWHOD H-8 R A I GE S — Fh

DA 2 0B 20 2L 45 A0 1R 0 0 SRR AE 1 2 0 5 B0
e 1 R B B AR L L AR R T Ak S
WAk B T BB R R T, et Y 2 0 E R
Bibn B 29 890 Jif B As B P E . B RN T
S A G N2 5 808 4 B E RN B A AR T R
(B 20 Gremlin-1 &4 1 o) 6 BE A5 (Y
RO b AR 0 I A 05 W PR AH DG FE T R A 4
PRUBE T 6 1) i ST T 98 bRt . - R R k- 2L B Gla
M (dp-ucMGP) il 25 iR fit 28 30 1Y A B 5 e B, 3
S B U) JRl 2 A Bl 5 ) 485 RS AN SKoh A 00 M K 4
b0 36 o LB 5 W BRI FE R B IR dprucMGP 78 B
HAEPRE, FHESSHRRE®HEE. TS ®
FRAE OET . H AT BEZ A ¢ Gremlin-1, dp-ucMGP
5B RS B AR SR 5T . DRk L AR B 5 SR O S AT
B M E Gremlin-1, dp-ucMGP 5 # J Hi #2 (1 41 5¢
P B B AR R YT B HEAR
1 #R5H%
1 WR%ER g9 AFKBE 2019 4F 1 H ~2020 4F 12
A2 0 139 1 2 45 55 M I B b A8 & 0 1 4
YN TRV AS 5 B 1 felt B A ARG 3 142 5 S 6 R4 A
W 5% 26 3% e 1= 2 48 BB £ 4k ofiE (18 5 2019003) , []
BF AR Xt IR & B R B, AR OB
PEARIR =65 % . @il 1 a2 7 7 IR R A I Y
AREHAE , T-score<<— 2.5, HEBR b e - 25 [ B4l
o R OGN R 5 R RN A AR T s R A
RE B PRI B AN ISR IR 9T

1.2 ¥
1.2.1 MLV FESIREC K25 7 Dk I o e 5 30

FIR M4 TR T B4 . LA 2000g B0 5 . 43 55 H L
BRI SE 3 R . NI A fh7E— 20 ~— 80°C ¥ R
(= 20°CHR-FE S5 K. —80OCHAE 12 1~ H) .

L.2.2 HHMAMLERNE WS AU-680 & H
AL A E M IE HE A (ALB) &% EIRE A

(HDLC) % Ji g 4 11 (LDLC) \ M E B2 (TC) L H
WM=18 (TG), B #E H (TP) /K ¥, ALB, HDLC,
LDLC.TC. TG, TP i & Wy T A Jb % . 4t =5 73 53l
S SD-5696,1254.,4526.,0215.,9851.6512,

L2.3 W#EGMDIE {fH DXA 4 (Holog-
ics QDRInc, Bedford, MA, USA) ¥ 4 I He 71 45 &7
BMD(g/cm®) . #iE T 2340,

1.2.4 1M Gremlin-1.dp-ucMGP 7K Fill%E  Gremlin-1
KK ;] MicroVueGremlin-l A ELISA i 5
S M7 Gremlin-1 /K, Gremlin-1 J&—Fh il &=
T 28 2508 2 o 2 0 7 L 4 T B SCRE BT Gremlin-1 i
AP AE 2% B DU AR AL 5 P 9 Gremlin-1, FH X Al Ak
AREEHE R TR (pNPP) JIE 9 4 D 4 3K 9 Gremlin-1 1) i
WM. Z I E (il F N ELISA =57 &) 09 M g FR1E
K. 5SZFEAIL, AN R R 100 ng/mL,
TEFR A CV=5.0%~5. 8% . G FRIAI ) CV=4. 8% ~
5.2%.140.2 ~ 420.7 ng/mL (MicroVue™ BSAP;
MDSSGmbH , 7 [E 7% W) . dp-ucMGP ¥k 3 45 ] - fiff
FAW & MicroVuedp-ucMGP | € il &2 dp-ucMGP
W RE . T T T TR Y B v RO B G R R R R
— &AL AL AR AL i E P KRR AETERY T
G dp-ucMGP F Bev] g 25 -+ 4 A4 #AE 5 b dp-uc-
MGP fAG I o 32 D0 388 o feft ) 79 o S [ A B0 o B 4
MAslE S T JCTE MR R B R . A I P AR A R R B
IRELM R 2000 ng/mL. 817 CV=2.2%~3. 6% .18
118 CV=3.0%~1.6%.

12,5 AR PRI E T EE S 5 W BT 5 I 2 1l
T 78 st i 3, 5L 188 v ZE K Ik ( Type T procollagen amino-
terminal peptide, PINP) ., B*Hﬁfgfﬁﬁffi}?ﬁﬂ (B collagen
specific sequences, B~CTX) , N-4i & 45 % (N-terminal
osteocalcin, N-MID) . 25-3 44 2 D(25-(OH)D) . &
FEZ (OC) K-, 25-(OH)D,PINP,B-CTX,N-MID,
OCELISA & & T B i W LR A IR A
54 554896, 36.,41589. 54 ,47859. 36,40269. 36,



WEREF 2022 F 8 A % 34 %% 8 Med ] West China, August 2022, Vol. 34,No. 8

« 1215 -

59874. 63,

1.3 Siit2e43 M SR SPSS 23. 0 %R #4750 11
SEOHT TR ORI L (o £ 5) o L R B ST ¢ K56 FE
B AH A3 BT R H Pearson 4381, R H 210 #E TAERRE
Mk . R8O R 5 B 2 AT 45 48 b 12 W B T B R 1 I
PRANE s R 1 £ 1 & Logistic & & [l 4 £ 8 (o, =
0. 05 ay, =0. 10) BRI B g A8 & A W fa b & . LA
P<0.05 hEFHAEAGHE L.

2 BR

2.1 P ERE TR LA WAL F R ALBL.HDLC,
LDLC.TC. TG, TP Y& 4 J& . &F 5K J& . BMI 45 5 fili 9%
BT H R, 22 5 BT E L(P>0.05) . L& 1.,

®1 FHEMARLERGxL

Table 1 Comparison of basic databetween two groups

i XL (n=142) P4l (n=139) ¢ P
AR (4F) 78.63+10.56  77.36+10.45 1.236 0.085
ALB(g/L) 39.22+4.73 36.38+4.72  1.548 0.072
HDLC(mmol/L) 1.05+0. 45 1.00+0.44  1.659 0.069
LDLC(mmol/L) 2.74-+0. 84 2.73+0.83  0.548 0.109
TC(mmol/L) 4.13+1.85 4.16+1.81  1.036 0.092
TG (mmol/L) 2.55+1.39 2.65+1.34  0.978 0.095
TP(g/L) 63.84+5. 69 63.48+7.96  0.489 0.204
W4 5 (mmHg)  123.55+22.56  129.74+19.85 1.425 0.076
& ik £ (mmHg) 76.56+£12.75  79.744+14.57 0.954 0.102
BMI(kg/m?) 23.25+3.65 23.96+3.99  1.365 0.079
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Table 2 Comparison of Gremlin-1 and dp-ucMGP levelsbetween

two groups
215 n Gremlin-1 dp-ucMGP
Xf R 2 142 564.96+125.8 654. 634265, 96
9ia 191 21 139 329.65+126. 9 216.96+89. 15
t 65. 325 48.548
P <0.001 <0.001
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Table 3 Comparison of bone metabolism index levelsbetween two groups

HAC S bR YRR (n=142) FHHIH (=139 ¢ P
25-(OH) D(ng/mL ) 26.65+4.59 16.52+5.15 9.658 <<0.001
PINP(ng/mL ) 36.96413.69  54.69+25.54 10.254 <0.001
g-CTX(ng/mL) 0.45+0.16 0.98+0.43 11.659 <0.001
N-MID(ng/mlL. ) 24.13+5.69  16.16+4.25  8.541 <0.001
BMD(g/cm?) 0.95+0.12 0.61+0.15 9.685 <0.001
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Table 4 Correlation of Gremlin-1, dp-ucMGP and various variables

s Gremlin-1 dp-ucMGP
r P r P
25-(OH)D 0. 636 0.001 0. 636 0.002
PINP —-0.718 <<0. 001 —0.718 0. 001
BCTX —0.509 0.003 —0.509 0.013
N-MID 0.521 0.001 0.520  <<0.001
BMD 0.763 0.002 0.763 0.020
OC 0.414 0.010 0.414 0.011
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Table 5 ROC curve of Gremlin-1 and dp-ucMGP predicting osteoporosis

in elderly men

545 Cut-off AUC95%CD RIGE FSE
623.65 0.859(0.768~0.943) 0.763  0.711
365.25 0.833(0.748~0.924) 0.740 0.693
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Figure 1 The ROC curve of Gremlin-1 and dp-ucMGP predicting osteo-

porosis in elderly men
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Table 6 Multivariate logistic regressionanalysis of osteoporosis in elderly
men
At BITRRK brifEit Waldy® P OR(95%CD
Gremlin-1 0.78 0.32 15.634 <0.001 2.18(1.17~4.08)
dp-ucMGP 1.42 0.49  14.524 <C0.001 4.14(1.58~10.81)
25-(OH)D 1.53 0.41  17.965 <C0.001 5.62(2.06~10.32)
gCTX 1.12 0.35 21.524 <0.001 3.06(1.54~6.08)
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