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BE: B HITEF 2 AR (type 2 diabetes mellitus, T2DM ) £ 35 10 7 7 45 KT 5 A FI T BE WL A5 005G 2, S & 48 T2DM
G AT R F R I W B T IR AR T . AiE R 2017 4 6 J] & 2018 4 6 J1 TR B4 v BB 12 1Y 98 #i
BAEE AR &, Horh 2 BB R A 45 B, 155 B 53 B, E ST 2A 32 3 I 5 S R K A — R A AR AR UL B T
RETT AT I 80 IR T A R BE MR R R AN S H B RZEMCR ., SR 24 T2DM &35 0 565 R AR T X A
(P<0.01) , HINHIZh BEPE AR T X HE4H (P =0.025) , T i & &= HEPL 15 2% ( homeostatic model assessment of insulin resistance,
HOMA-IR) & T %/ B4 (P=0.041) , 7 Z4FE T2DM £ F b, {4 5K ## B 7 (mini-mental state examination, MMSE) 5} 5 B 55 &
KFRIEMA(r=0.364,P=0.014) ,'5 HOMA-TR 2 H M (r=-0.426,P=0.004) , B RKF 550G 4 Hicle h ERES
A I TR R IEM XK, S E M IRE (clock drawing test, CDT) 5 TEAH 5 ; 26 0 W H 2047 &% 3L 1L 75 B A5 R K 5 MMSE &
MALAHIE(P<0.05), 8518 B4 T2DM A AT F AT e 5 BB E KA,
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Abstract; Objective To investigate the relationship between serum osteocalcin level and cognitive dysfunction in elderly patients
with type 2 diabetes mellitus ( T2DM ), and to provide evidence for early diagnosis and early intervention in elderly patients with
T2DM and cognitive impairment. Methods A total of 98 patients who were admitted to Anhui Provincial Hospital from June 2017
to June 2018 were enrolled, including 45 patients with type 2 diabetes and 53 patients with normal control. The serum osteocalcin
level and general biochemical indicators as well as cognitive function scores were compared between the two groups, and relevant
factors affecting cognitive function were also analyzed. Finally, we also analyzed the relationship between osteocalcin and cognitive
function. Results Serum osteocalcin level in elderly T2DM patients was lower than that in the control group (P<0.01), and the
cognitive function score was lower than that in the control group (P =0.025), while the HOMA-IR ( homeostatic model assessment
of insulin resistance) was higher than that in the control group ( 2 =0.041). In elderly patients with T2DM, MMSE score was
positively correlated with serum osteocalcin level (#=0.364, P=0.014), while it was negatively correlated with the HOMA-IR
(r=-0.426, P=0.004). There was a positive correlation between serum osteocalcin level and memory, attention and calculative
ability, as well as executive ability in the score, respectively. In addition, serum osteocalcin level was positively correlated with the
clock drawing test (CDT) , as well as independently correlated with MMSE score( P<0. 05). Conclusion Cognitive impairment
in elderly T2DM patients may be associated with serum osteocalcin level.
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WE 5 & i Ak b 2 B9 R W E R, 8 AR B IR
(diabetes mellitus, DM ) 5 2 42 5 S5 19 B R AR 1A
U HE B ARG N, DFFE R B, B AR 0 R AT LS 3
INFI DI RE B N B, Z BRI 2 Th 24 10.8% ~
17. 5% 26 1a) N RV R B, 22 B0 0 2 1 2 b A T 2
A B B A0 22 S R ERICIZ ) B, Herh ik s B &/ 244
10% ~15% 2 % B g 2, T ‘B 45 & (osteocalcin,,
OC)FE N —Fh N 20 M B R, BR B A 7 4 B AL ol
RESh, 1 2 5 K I #5300 09 & RO R A R
fig-* o TR ELRRSC I R AR 75 2 & BLIL I OC 5
WA B BE L R, Fang 2513 2 B SR 9 B
PERE BT R R IE OC /KFT B, Hl Mg
AP R R, X ARRK OC ZKF- 7T 58 2 1A A0 2 g 46t
FH—AER T . 0 E R SR D RE R
BzrEm s £ T 8RR & —oc
SINFI I RE 2 1) 4 H B W VE H , I R AR GE AT AP
AR T 5 18 7R 5 A 2 4F T2DM 83K b i
OC JKF, I iz AR HEAT N0 S BB VA, R 3 OC
524 T2DM B E A HI 0 BE 2 18] /Y AH S e

1 #EIAE

L1 W AR

MR E B R R R MR o — R B Z B S
Be 112 AT B B8 AR 2 i 1k 60 &2 DL E 4R A 98
i, Hovh 45 {5k T2DM &35, 53 4h 53 BB E A IEH
N, A 32108 B0 2 F0A 0 Zh B B e 5 L0 3
HTC 8 sh 1 254 BoE w25 IR s o HERR W B
5 2R BB PR SR AT AR R PR LR T v B PR R B AR B
BT IETE M FE PR BOER OB BB L W W e
K OBUBEIRER SR A R K B AR D S
e B AU A 245 s BRTE A B P s BR AR A I 4
o S B Sk PR 18R ik I A R B 5 BE 1A ™ R IR LA
A AT B 2K 5 5 BETE A DR R 20 AR JBE AE 0 58 5 BR TR A
FUIG e 9 Sk A A g B 5 B AR A AT E B
M o3 5 RN TA R0 R A3 3 5 5 O L W I B AA B 15
R T SRR S s
L2 Bk

W £ P 2H 32 AR T B 2 B — AR BT R, R
S 3 AR ROl SO RR FE B e AR EE AL
JRA R T AR A (BMI = (A & kg/H H m”) .
(e b A 0 7 A A2 a3 — B A Ak 98 B s R O B
(fasting blood glucose, FPG ). #§ {k Ml 4T & H
(hemoglobin alec, Hb Alc) ., =5 f§ i &5 & ( fasting
insulin, FINS )., = J§ 1L A5 [ & MH @ B ( total

cholesterol , TC) , =Bk H il ( triglyceride, TG ) K 28 &
fis & B A5 [ B (low density lipoprotein cholesterol,
LDL-C) . % % i % % 19 P [ [ ( high density
lipoprotein cholesterol, HDL-C) ] %%, Jf 4R #8 =5 & 1
W e J = oK -1 R B B AP (HOMA-IR = FPGx
FINS/22.5) . 75 b RE B 320 % =5 i br 2, B
Lo JE 5 I 75 R AS B A7 7 — 80 C kA W, G — R X
S8 5 3 B 3 (radio-immunoassay , RIA ) 46 1] I 35
0C 7K,

5 5 M TR 4 R R o R A
W R e e 1 A 0 2 B TR A B 2
PR 97 & I A R0 T BE 1 3 B9 AR AT AR ) BE TR A
EE M5 2 K M & £ ( mini-mental state
examination, MMSE ) , Ilfi J& %0 & PF 8 & 3 ( clinical
dementia rating, CDR) %%, Jif MMSE A T i & 69 75 28
(A 47 ) ,CDR T ™ B 7R B A9 20 0T 5 7l
B (B FHEF) o i 418, 48 ( clock drawing task,
CDT) F 5. 91 i R 9 0 A, W] LL 3R b MMSE B9 A
o WX AT A 82 R B T BE TR A 1Y
KRN o fig 7 22 (MMSE $E43) (B35 & W .10
120 ER IR D) (B Re S EE BE ) HATHRE
JIMfr 4 BE 1) L M E K B (CDT) |, 990 % 45 T
547
L3 Giitspkbsd

BT SPSS 22. 0 B BEATEUIR R G it o i . B
P xxs Ron, M S AEAS ¢ K 36 b T 40 1)
B I B A AL F8 B, F Pearson AH 3¢ 5 #7 K 46 %
fF T2DM B ik F I e P4 5 &R BHE b5 2 8] 19
A, IR R Z T8 & Bl A 73 i B 85K 5§ MMSE
BIRH DG o K B34 A XU, P<0. 05 3R7R 25 55 4e it

2 #R

2.1 WIAREARER LK
W 4 A 4E S SO TR B LA R I g K - e i, = R
THAT#E L (P>0.05) , SXF A e, Z4F 2 &
Y R 95 41 Hh B2 % BMI.FPG  HbA1C . HOMA-IR 7K 5%
T, ZRE G E L (P<0.05) , T H 45 R K
BWXTRRA TR, ZRESHIT¥E L (P<0.01), I
# 1,
2.2 FHULIAEN T RE B 4y AR 4 H AR
XA, 24 2 MBERKHAREE
MMSE $F43 K 43 15 15 43 0 18 4328 46 15 43 ¥ F e, 2
H MMSE G55 Mg fal ) JE B 1A N RN
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M, ZRASRITTFEL(P<0.05), &2,

F1 24 T2DM A5 EH N R - BEH R EFHRAKT L
Table 1 Comparison of general data and serum osteocalcin level between elderly T2DM group and normal control group

e w BRI AL (n=45) B (n=53) ¢ PE
T/ Lt/n 29/16 33/20 0. 496 0. 067
EW /% 74.57+9. 954 72.69+11. 561 -0.853 0. 389
R E/E 8.98x4.986 8.09=+5. 587 -0.818 0.415
BML/ (kg/m?) 24.23+2. 590 22.87+3. 486 —2.157* 0.034
FPG/( mmol/L) 6.91+2.811 4.87+0.767 -5.104" <0.001
FINS/(mIU/L) 3.69+2. 434 3.55+2.299 -0. 209 0.514
HbA1C/% 6.90+1.472 5.630. 843 5™ <0. 001
HOMA-IR 1. 14+0. 887 0. 78+0. 584 -2.027" 0. 041
TC/(mmoel/L) 4.19+1. 068 4.03+1. 044 0. 502 0. 603
TG/ ( mmol/L) 1.61+1.221 1.38+0. 672 -1.156 0.251
HDL.C/ (mmol/T.) 1.08+0. 375 1.09+0. 249 0. 702 0. 655
LDLC/( mmol/L) 7.29+33. 827 2.79+5.137 -0. 966 0.336
S/ (ng/ml) 6.11+3. 359 9.77+6. 092 3 766" <0. 001

. P<0.05, P<0.01,

*2
oy LA

Table 2 Comparison of cognitive function and sub-item scores

& T2DM 41 5 b F X B Al A F T 58 K 4 B A

between elderly T2DM group and normal control group

B PR 4 X R 4

kg (n=45) (n=53) ‘E P
MMSE ¥4 19.78+8.626 23.52+7.188 2.379* 0.025
T 43 5 1.02+1.865  1.40+1.978 0.708 0.375
EIE T 6.78+3.336  7.97+3.003 2.362" 0.036
kvl 2.18+1.093  2.55+0.913 1.243  0.076
A A 2.69+1.987  3.67+1.826 2.659”" 0.014
Mz, 58 ) 1.36=1.348 1.85+1.188 1.904  0.060
EEET 1.20=0. 734 1.28+0.811 0.484 0.644
BT Re Sy 3.75+1.542  4.121.315 1.609 0.054
4 1.73£0.624  1.82+0.473 1.089  0.280

¥E: ¥ P<0.05,

2.3 BAE T2DM 41 MMSE 43 5 — i % k) 4 6
PE S HT

R R A AT KB, TR AT 2 RUBE RO A B
H, MMSE ¥4 54 8% .25 I8R5 2 KT KBk 5 23K
HLHOMA-IR E M X, ZRAFK I FE X (P<
0.05) , 5845 F KF 2 IEHH K (P<0.05), 51§
AT AR (P>0.05) , WL 3,
2.4 ZAF T2DM A& 55 R K F 5N BE K4
T A543 HH 5% A3 A

LR A KA H & B, B 45 K K FE 5 MMSE o
4y BB DL R AE A Ty R T R AT RE
JBREMX, ZRAEFHITFR L (P<0.05), W&
4, ZZ A PE S T RIEAE S  SCIR AR B L b
MG BMI 45 52 0 )5 , B 85 R K P45 5 MMSE & i

SEARK(P<0.05), RS,

® 3 BAR T2DM 41p MMSE PE4F 5 — R ¥E kAR S 4347
Table 3 Correlation analysis between MMSE score and general
data in elderly T2DM group

H#E r i P
EW B -0.322°" 0.031
AL R /A 0.183 0.228
FPG/( mmol/L) -0.273 0. 069
FINS/(mlU/L) -0.302" 0. 044
HbA1C/% -0. 108 0. 480
HOMA-IR —0.426 " 0. 004
TC/( mmol/L) 0. 141 0.355
TG/ ( mmol/L) ~0.117 0. 446
HDLG/ ( mmol/L) 0.043 0.777
LDLC/ (mmol/T.) -0.250 0. 098
F4EE/ (ng/mL) 0.364" 0.014

1. " P<0.05, " P<0.01,

F4 L T2DM 4 B85 E KV S50 F1 T e K A T AR 4y
DR
Table 4

Correlation analysis between serum osteocalcin level

and MMSE score as well as sub-scores in elderly T2DM group

Sl 8 P{E
MMSE ¥ 43 0.364" 0.014
i 5 2 46 0.462 " 0. 001
JE T A 0.195 0. 199
icdZ 1 0.325" 0. 029
HEAMItES 0.470 " 0. 001
[Fl1Z2. 88 H 0.209 0. 169
HEREN 0. 049 0.752
AT BE 0.392" 0. 008
eV 0.242 0. 109

. " P<0.05, " P<0.01,
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R5 BE T2DOM H B ISR KE S MMSE A8 5e bk 430 47
Table 5 Correlation analysis between serum osteocalcin level
and MMSE score in elderly T2DM group

ZuE LA
8 SE P
R 0.364 0.014 1.258 0.338 0. 001

37 r A P

3 it

2 HUBEIR S5 (T2DM ) FI B /R 3965 R 55 (AD) S 4
BREH UL B T S R, BSIEA £2 FAE B e T
FAE T2DM -5 1A 00 5 B B i 0 i R A 6, R AT
T BEoE KB, S 4F T2DM B3 8 AD (9 X% B
st AR X 824 B3ZR B E BEVT S 4F L
ROE TAEWY M5 ZHERIEENERG, X3 B E
VR 97 B4 32 A0 3 L AR B 32 iR 2 LB TA 0 o R 1
(R 15 65% , KU 1. 65, LIS SR 9% % ik 3 7E B
D73 1] B TA 0 B ) B B Ll R 2 R U
BIER AN BT LA A M XA O A B G 9 5
RIVBESE, - EAT R 2 10 4 (BT , 45 9L 35 70 B I
T E KA AD RS LT R W 6% 9 W IR e R Y
PR R RS R B R, Z4F T2DM 4 MMSE
PR 0ot FE 41 B 9 [ MK (P =0.025) , Ji H 78 5 1
N EESRIE TR BA SR E (P
0.036, P=0.014) X 5 BEAEBF 58— 80, F UDHE IR
B E L RN RS . AT — e LR BT 5T A
SH W B9 MR LA D R RS A AR TE R RS B
X B 1) AL [ ML A, D M 1) 2% R 51 A Al i
ZEHL A M 20 TR M B T S VR R 2 3T 0L R, B &
BRI 2 T 4k K T B8 25 AL T B A K NGB 47 1R
a0 TS Ao SR e LR T B W T X AR 41
(P=0.034), I &% F 3% 4% (HOMA-IR) Il & (P =
0.041) , B BB EHMAT SN M BE 2 UM £ (r =
-0.426,P=0.004) , 32 B B IR 5 FE 25 000 1 ) R A4
B 5 5 00 JRETE AL SR A, 38 S A R S RE

45 % (osteocalein, OC) & H BB 40 i 4% 52 4
WY, — R B KRB R R R RS B, RS
B OC 25 Il 8 55 ot 2538 5 194 45 S 3 2 W) A 600 3
-7, 2013 4F, Oury %" B IR LE S ) 52 i &
I OC W] LA ZE & il G o B A FH F i T o i A
SFe 5 JL A 5 25 5 FICAZTE A 56 B 245 G40 i
(vEET].S -ROME) AR A 58 4w
BT 2 O R S PR R E 5T Pl & BRI OC sk
TGRS REAR E B IR L 5 4 £ T s PRAT 5
R 2 BUBE PR B A i OC /K REAL, Hok A

HIREAR F M, 3F & B OC Ak F AR M5 i, B AT 42 L 48
W2 SN R FENRES R, Rk
A T2DM BF P OC KR (P<0.01) , H& 8
FIZE M7 B OC /K5 W Ak 3 G042 J1 k&
FIHH 8 7 AR 30AT B8 1 2 IR A G (P<0. 05) , 7E 8 IE
A5 PR o R BOAR I SCAR R B L LB L I A8 L BMI 25 (R
FEHI G, 0C {4 5 MMSE PP 434 3 , 6 B IR 5 A
B OC KPR AMIBE MR AR, B OC FEE
Wi 2 i) 2 53 FPRAT BE 1A SE B IA RIS RE . | TR I
g — TR BF 5 & BRI T OC 7K T B AR 5 K I 3k 25 4 Bkt
ASFIIA A BE 01 F W 2z W AE e Bk & 7, o o 7T 4
OC 3 1o 1% 78 1 o 22 V8155 L 1 5% Wy K i 10 45 #9 , dk
T 240 7 A i

g MR A SE 0 45 R R AT SE & B, OC o] BE3d
Ao 0B I R HRHL I 5 R 5 b Th B B B AR T
R 425 ) SF B WA R0 T B L T 8 OC K R A
WRERI R, X E RN S WIER SHE RS
FTBE 22 SR T I DR AR R , 303/ RE 18 R B 4F 2 BB
o IR T B A5 SR 3 SR B AR T 5 ik SR AR
H o T ARSI MR A D R AR SR
BB GE p 3 T N JCRE AR B A 5 I ], AT 5 X
WF5E, Sk ML B 45 2 7 £ 4F T2DM B 4 A 1)
BE A1 2 Yy 0932 W B (T 2 B 2R B
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