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Association of serum undercarboxylated osteocalcin with
cognitive deficits in male T2DM patients”
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Abstract: Objective To investigate the association of serum undercarboxylated osteocalcin  (ucOC) with
cognitive deficits in male T2DM patients. Methods Seventy-one male inpatients in Tangshan Gongren Hospital
and 68 male controls without T2DM from the Medical Examination Center were recruited. Data on demographic
characteristics (including age, education, duration of illness and BMI) and clinical parameters (including FPG,
HbAlc, TC, TG, LDL and HDL) were collected. ELISA was used to measure ucOC. Cognitive performance
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was assessed by the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS), which
consists of five subtests including immediate memory, visuospatial/constructional, language, attention and de-
layed memory. The scores from the aboved five subtests were scaled together to create a total score. Diffe-
rences in RBANS scores were compared between the T2DM group and the control group. The T2DM patients
were further divided into two groups according to the average level of ucOC, and the differences in RBANS
scores were compared between the two groups. The correlation of osteocalcin with RBANS scores was ana-—
lyzed. Results Serum TC, TG and FPG were all higher (P<0.05), and HDL and ucOC were lower (P<0.05)
in the T2DM patients than those in the controls. Age, education, BMI and serum LDL were similar in both
(P>0.05).
the T2DM patients than in the controls (P< 0.05). In the T2DM group, immediate memory, language, attention,

groups The total RBANS score and the subtest scores except for that of language were lower in
delayed memory and total scores of the patients with ucOC-H were all higher than those of the patients with
ucOC-L (P<0.05). Stepwise regression analysis showed that for the T2DM patients, ucOC was inversely corre—
lated with HbAlc (P < 0.001), but was postively correlated with immediate memory, language, attention and
delayed memory scores and total RBANS score (P< 0.05). Conclusions Decreased serum ucOC level may be
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one of the risk factors for cognitive deficits in male T2DM patients.
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T2DM; male; undercarboxylated osteocalcin; cognition

$5% (body mass index,BMI) e, WAl RS
U 4E R G2 I Il (fasting plasma glucose,
FPG) i1k Ifil 2125 4 (glycosylated hemoglobin Alc,
HbAlc) . i fH [ % (total cholesterol, TC) . = Bt H i
(triglyceride, TG). & % J& R £ 11 (high-density
lipoprotein,HDL) . ik % B s & 1 (low-density
lipoprotein, LDL )

122 ik ucOC 4l  HFTRH 6 ~ 7 RHHE
23 JEFFIK I 5 ml, Z2 IR E 30 min J5 3 000 rfs &0
15 min, I8 LIS -80 CUkARHTET . R
E5 A2 W% [ (enzyme-linked immunosorbent assay,
ELISA)KI L7 ucOC 7K. 12t & T b 5timipk
AR A B2\ N A R AR S R B BT
9%#1 11%.,

1.2.3 28 TR S 5k T2DM 41 A g
XTREZH, LRRCPZ Y — M BT SO D BE T 43 I
Ak, ¥ T2DM 2132 18 ucOC H%ak ih (i Bk 43k
155 ucOC 41ANE ucOC 21 , X+ P AL AN KN T RE T 431k

ANHAXZIHBRLAT GO : OBRESHE BATIETE 47 H04,
MRAVERCR S BOTORGR e — WS XUBERREL . 124 st SRIEE MRS 2O HR

B e R K ARTE MR S e R D QB IEA H 4T
9o 52 s D 2R RS MR B ; DR B RS
HR I 8 A 55 N - IR S R B 5 REAE T
T B AU SR 3 Ik ot AR A U (e
AR ) AR R R S R A R 2 R

251 56 (repeatable battery for the assessment of
neuropsyehological status, RBANS) #F4TIAKI T RETT
AR 5 AN RIEHE . A B F i)
AE . EREIAZERIENZ, KL 5 AN IS A
i, &R USRS — DR IEAR IS 52 00 1Y 553 o

BRI o RBANS 1 3 O 28 YRl h 30, I F HAEDUR AR
1.2 WARFE AR R IILEAT RAFAEBEROE,, 2
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1.3 SHit=ZEFHE

K SPSS 13.0 Gu it i E AT B Ab 2R 1E
BB IR = bpifE 25 (x £ 9)FoR , IR IESBHE
LA (9 538K R [M(Q25, Q75)]3%7R » ZIAHL
B ¢ K S o B AR 56, PR PR 2 A S A B R
Pearson 1%, Spearman, Z [ & A Xt HH £ 018 2
M, P<0.05 NS AG IR X

2 #HR
2.1 PHE—RAFPKME ucOC LtbE
5%RH Feds , T2DM 4H % TC . TG K FPG 7k

F-FHE ,ucOC HDL /KRR, ZRAZRIFFE XL
(P<0.05). PRAAENS ZH .BMI J& LDL 22 7 L4t
2E L (P>0.05), W1,
2.2 FAEINAESLRE

T2DM ZH#%HHEZH ,RBANS F 36 44 . BIRHE
10 AT BE TR T MAER TV A, 22 5 A
Giit2AE X (P<0.05). B FIBNRETEr 25T

Gt L (P>0.05), W2,
2.3 T2DM 1K ucOC A5 ucOC HINFIIESTLLER

A5 ucOC ¥ E A h A UKV T2DM 4143
AAR ucOC ZH Al ucOC 4H . Ik ucOC 4145 ucoC
20 RBANS 4 &4 BIEHEIZ HiEYiee GEE T
FAERICAZITFEAR (P<0.05), 2R A Giit i L.
PIHLSE T i 25 57 G i #38 L(P>0.05) . W3 3.
2.4 T2DM fH ucOC 5— g & BIEX S

PR AR ST & PR ucOC 5 FPG(P=0.001) .
HbA1c( P=0.000) 2 FAHIC , £ 20 A [IHAL IE AR
# .BMI Ji 2 . TC. TG .HDL A LDL #5405 ,ucOC
/55 HbAlc(P=0.000) 2 FifH ¢, 5 FPG [ 4H ¢ 1
R, Wk 4,
2.5 T2DM £H ucOC i\ fiEn X0 #r

PAIR R A S0 HT & B ucOC 5 RBANS 36 B
43 BPEHENZ FIEDIRE R E ) KAERIE I 2 E A
K(P<0.05), &2t MK IEAFH ZH BMI,
i FE \FPG .HbAlc . TC.TG .HDL A LDL Y52 Hi )5 ,

w2

F1 WAH—MEMREMFE ucOC KFLLE
215 AEWS 1% M(Qx,Q5)]  #H I4E.M(Qx,Q5)]  BMI/(kg/m?, X +5) TC/(mmol/L,Xx =) TG/[mmol/L ,M(Qz, Q)]
T2DM 4 (n=71) 51(41,60) 9(9,15) 25.82 + 3.87 5.20 + 0.90 2.09(1.56,2.95)
XfBEZH (n=68) 52.5(43.25,60.75) 11.5(9,15) 24.87 +3.05 4.92 +0.65 1.5(1.16,2.07)
tIZ1E -0.824 -0.222 -1.601 -2.129 -3.923
PiA 0.410 0.825 0.112 0.035 0.000
15 HDL/[mmol/L, LDL/(mmol/L, FPG/[mmol/L, ucOC/[(pg/ml), HbALc/[%,  Jkfe [[F:,M
B M(Qss,Qs)] X+S) M(Qz, Q)] M(Qss, Q)] M(Qzs,Qs)] (Qs,Q)]
T2DM #i(n=71) 0.90(0.72,1.05) 3.03+0.91 8.97(7.16,11.28) 48.58(38.12,60.09) 9.2(7.9,11.8) 4(0.5,10.0)
X HEZH (n=68) 1(0.91,1.13) 3.04 +0.65 4.89(4.46,5.19) 57.73(47.36,63.26) - -
tIZA8 -3.389 -0.058 -9.057 -2.878 - -
PiA 0.001 0.954 0.000 0.004 - -
*®2 WHINDTESLEE
5] HpEictz / BB / Bl TERT) SERIEIZ RBANS %
B [M(st,Qm)] [M(st,Qm)] (x+s) [M(QZS’QK)] [M(QZS’QE)] B (x+s)
T2DM 4 (n=71) 81(69,94) 78(69,87) 98.79 + 9.67 97(88,106) 92(83,98) 85.03+11.6
X BEZH (n=68) 87(78.75,96.25) 94(89.0,101.5) 100.88 +9.19 103(94.00,111.25) 98(94.0,104.5) 95.13 + 11.06
tIZA8 -2.278 -7.044 -1.307 -2.106 -4.552 -5.251
PiA 0.023 0.000 0.193 0.035 0.000 0.000
%3 T2DMIK ucOC A58 ucOC HIAFIEDLLE  [M(Qx,Q:), X % 9]
03] BEig4z / e HIEUI6e / HES JERIENZ | RBANS ht#
B [M(QEsQE)] (x+s) [M(QEyQE)] [M<QEsQ75)] [M(st,Qm)] By (x+s)
{f ucOC #(n=35) 76(57,90) 75.74 +11.49 95(90,101) 94(82,106) 89(78,94) 80.54 + 10.99
i ucOC#H(n=36) 85(73.7599.25)  81.42+12.81 101(970.00,104.75) 100(91.75,111.25) 94(91.00,99.75) 89.39 + 10.60
tIZ{E -2.200 -1.963 -2.874 -2.463 -2.864 -3.453
P 0.028 0.054 0.004 0.014 0.004 0.001
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Bzt rfH PAH
B SE Pi
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HbALc -0509 0000  -2799  0.559 0.000
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[IJA77 7, =" R
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10 ST VA 0315 0007 0573 0152  0.000
PBET S 0161  0.179 - - -
HiEEE 0358 0002 0195 0088  0.030
=W 0331 0005 0428 0123  0.001
FERETZ 0.427 0000 0307 0098  0.003
RBANS 4> 0414 0000 0350 0.093  0.000
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3 it
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0 2R R — S A 3 0 ) A D
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fIESE R UAHCE, Bl B N AR 56 245 SR 34 R B
T2DM A] LU 5 B85 2K N, HR R AT g2
o AT 1 07 v 200 ) 3% e 2 e ) B A
FRUA USRS BRI S R D . AR S
KB 2 AU R T M B W ML ucOC 7K P-4t R
A UA B A, 9 H. ucOC 5 HbALc B A, X 5H

HIAIF R4 AR — 3

Oury?&5 N\ & B Ocn™ (R85 28 JE [ b ) /N B R
PRy s ]2 ] FCAZ b, S AMEMEZ T ucOC LA
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TCANALPR T80 o e RS vt & B, BB i
B A4 (cleidocranial dysostosis,CCD ) #Y H v DA H
PN T BEBRBAE, 12000 2 FH Runx2 R 5848 5 | k2
(14T RunX2 T2 181 15405 38 Fe R 11 R L
MW & B ucOC 5 T2DM B % | EH 1
RBANS 3 84  RIEHEIZ | 5 BT RE 3 & e
RICZ 2 TEAK . I H T2DM {i ucOC ZH#%E ucOC
24 RBANS % i HIEHCIZ  FiEae RN
KSR ALV BEAR o LA BF 5T 38 R I B A 2 HoA
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1o A B SCRiK , 2E E B LR IR 45 3R - Ducoc
AT LA 5 PIBK/IAKTINF- k B 15 542 ok ol 3 25 B8
5 /N BB PRI IR 57 984T B 0 AR, @ucoC
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SRS R A T, FE S KRR RE AL B R
Al LI I PIBK/AK T/eNOS 15 5 48k & 4% HAR 4
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