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AZ B 5t %45 2 B k% (T2DM) & 4 75 B 45 % (BGP) | & K it Z L % Ak (ghrelin) R A F #5%& & -39(YKL-40) K -F
5B ERIFEA AR EN X R, ik £F 2018 5 1 A~2019 4 12 A RRKEHEF T2DM & F 100 42455 T 41,
RFR BT R AT A0 2 4 R E R A 100 46) 4 A s BB 40, b4k # 48 7 BGP ghrelin & YKL-40 /K-F, oo 4 oo fig BR Sy &
WRATEIGAT AN % H KA E TR (MMSE) 5 H oL, FFor & 3re a0k, 85 8R 9% % 4 7 BGP . ghrelin K -F-4& F %
B4, YKL-40 K-F & F 2+ B8 (P<0.05), 7% % 405 I o 4 (FPG) 44k fn 40 & & (HbA Lc ) K- Bk B % 344045 3 (HOMA-IR )
¥ & T3 RAL, M % Mk B & (FINS ) AK-FAK T3 BB 4L(P<0.05). % TR 5T SERITILIFS 5 R As L £ F R FE L
(P>0.05), FH& 378 MMSE % 43 4& F #F 1828 (P<0.05), % Pearson #8% M 4-#7 7T 1% : £ 4 T2DM & & fn 75 BGP . ghrelin /K -F
#» FPG .HbAlc . HOMA-IR 3§ 2 i #8%, 15 FINS % MMSE #4035 2 E40% (P<<0.05); # ei% YKL-40 /K -FF= FPG HbAlc,
HOMA-IR ¥ £ E4R % , 55 FINS % MMSE %43 £ fi 48 (P<<0.05), #5if:% % T2DM & % 89 o 75 BGP. ghrelin 4 /£ 9 21 %
i, f i YKL-40 KT 20 % 540k, B Bk o iF F354F KT 5 R G ERAF AT RRE DL,
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ABSTRACT Objective: To study the relationship between serum osteocalcin (BGP), growth hormone releasing peptide (ghrelin)
and human cartilage glycoprotein-39 (YKL-40) levels and insulin resistance and cognitive impairment in elderly patients with type 2
diabetes mellitus (T2DM). Methods: 100 elderly patients with T2DM who were admitted to our hospital from January 2018 to December
2019 were seelected as the lesion group. Another 100 healthy elderly volunteers who underwent physical examination in our hospital at
the same time were selected as the control group. The levels of BGP, ghrelin and YKL-40, blood glucose, blood lipid and insulin
resistance, cognitive impairent and simple mental state examination scale (MMSE) score were compared between the two groups, and
correlation analysis was performed. Results: The serum BGP and ghrelin level of the lesion group were lower than those of the control
group, while the levels of YKL-40 was higher than that of the control group (P<0.05). Fasting blood glucose (FPG), glycosylated
hemoglobin (HbA1lc) and insulin resistance index (HOMA-IR) levels in the lesion group were higher than those in the control group,
while fasting insulin (fins) levels were lower than those in the control group (P<0.05). There was no significant difference between the
pathological group and the control group except for the scores of language and delayed memory (P>0.05), Other MMSE scores were
lower than those of the control group (P<0.05). According to Pearson correlation analysis, serum BGP, ghrelin, FPG, HbAlc and
HOMA-IR were negatively correlated with fins and MMSE scores (P<0.05), while serum YKL-40 was positively correlated with FPG,
HbAlc and HOMA-IR, and negatively correlated with fins and MMSE scores (P<0.05). Conclusion: Serum BGP and ghrelin are

significantly lower in elderly T2DM patients, while serum YKL-40 is significantly higher, and the above serological indexes are closely
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related to insulin resistance and cognitive impairment.
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2 FUEFR (Type 2 diabetes mellitus, T2DM)J& F Il PR I 5
S WA Z — , I AR Bl N 1 Ak ) H
£ i, AR T2DM 4 400 % IE B AR T a3, A HGE
LW, B4 T2DM BB A AR AR DI RERE AT, A
AT Bl PR UK AR I A AR ME R 36 0, BRI 1 S 1Y
TR TR B, AN AR 2 AE T2DM (835 1 A D et
Ay B A T I ) 0] R -5 2R (Bone gla protein, BGP ) /&
G PR E T LATPAR 15 T AR50 1) B AR A, 10 B 2 30 A A DG HF
FERIARWIRA A 538 KB, AT B8 5 200 6 2 7 LA B Ik %
RBUBMAAAEAE G B, tbAh, AR KR B K (Growth
hormone releasing peptide , ghrelin ) J& T4 K I AL 43 W 2 3244
PR, AT A HE AR R RS A R 4 B 55
L, BT T 2223 G042 A RN 25 55 22 R RN = 2 P A
7 M ARCEREEE -39 (Human cartilage glycoprotein-39,
YKL-40 ) 2 UTAF AR & I — Mo AL SE bR i), A WFFEAGE
UESEHTT AN & RAHTE VAR, FIRFEAR I ] GBAE B 4F
T2DM KA kSRR R E B XREENEM, BA —Enbr
FME . AWFFEES WIS T2DM B3 [fii§ BGP ghrelin f
YKL-40 K75 5 2R ARHT SN IR FE AR, LU
IR TR AR AE AT T2DM A A R0 T BB A5 9 VE AL I
LS, 2R Im R B G £ 4F T2DM 85 AR DI RE R h 3R
m& e SR — e 27 LT H0E

1 7R 5T

1.1 —RE&ER

PERE 2018 4F 1 H ~2019 4F 12 A B WA 9 #24F T2DM
B 100 BHC/ERAR A . IARRHE: (DFTE BEBSFEHE 2
RUME R B 1R 5 (2017 AR R I AR OGS Wit s (2) 7R
1HRIE A B )RR G IFEIRIAI XTIT A AE . HEBRARIE :
(DA IR MR R B B 5 (2).0 ST I SE EEE RS
RA R (3) BRSSO B 2 s ; (4)1F
Z 5HAMBFR . o Bk 64 ], 2otk 36 4], 4% 61~84 %,
TR (70.3245.24) % i R 1~20 48, SFH0% #2 (11.04+
4.58)AF; SCIRAREE sl TR LA 514, & ks L E 49
181 53 BRI T R BE A TR ) & AP R AR I 100 1 Ry et
W2, HrA 51 66 ], 2otk 34 5] 4R 62~87 % P I4EIE
(70.415.27) % s SCACRLRE A rh i) p AR 48 9], g bl b
PLE 524, W4 bk — stk b 2 R BRI E L (P>
0.05), BAW Ltk . ATt TEREHZ 5125,
1.2 RF=E

(DARASRAEE : 43 R I 521838 25 I 10h L)L E iy # ik
I 5 mL, Pl 6ecm S EC2E4, 305 10 min (49 3000 r/min 250>

AEBR, ARIBCIMIE B M3 ARFEAE -80°C vkAf hfeky . (2) I
BGP ghrelin }¢ YKL-40 7K Akl . 34 AT B G5 W B 5 g
17, BB AR £ Ul A 5 58 B, A SR &4 A i
E A R A BR A R (3) MIUAE | I A % B 5 28 FE P AH S F
BRSOk . LR A0 S AL B L 58 B ZS I L% (Fasting plasma
glucose, FPG) i #a:i 5 SR FH AU-2700 744 [ 2 =4 3BT (1
FI HAX OLYMPUS 72w ) 58 i H il =i ( Triglyceride, TG) , &
AH[# % (Total cholesterol, TC), %% & g 4 14 IH [# % ( Low
density lipoprotein cholesterol, LDL-C), & %% B i &5 1 JIH [ B
(High density lipoprotein cholesterol, HDL-C ) 7K 3 i 46 ] ; 5% FiJ
BT 38 M i A5O3 k58 B Ak 1t 41 2 11 (Glycosylated
hemoglobin, HbA ¢ ) K5 Ayl 5 Lk A2 A 5t B8 1 5 1l g
57 (Fasting insulin, FINS) 7K-FA9RG I ; R 5 2 AR HE 4
(Homeostasis model assessment insulin resistance index,
HOMA-IR ))=FPGxFINS/22.5, (4)fai 5% JPIRZEK A 32 (Mini-
mental State Examination, MMSE ) 14319, fif 7 7 i & ¥ #E47
MMSE P43, 1% i 2R A 58 B A2 1) 77 b R [0 ) s ] (D
ZHeZ FERIEAZ GER S BATE N OB 7T ATH L 3L 30 A,
BT 53, 5843 30 43, 45455 R WA RN D RE RS o
1.3 SR

HeAPIZH M T BGP \ghrelin £ YKL-40 7KV, IfiL4% . ifiLfig Az
[ 5 R ARBUAR S F AR KT T BB 318 O o 43T 13 BGP
ghrelin X YKL-40 7K-55 Ik e 5 RHCHUAHOCHE 45 S MMSE
WITHIR R
1.4 GritF4haE

B FH SPSS 22.0 B4, TR FORNE I Lh i Fe /IR,
St o2 R 5 T ORI L (v0) R, SERE t K25 ; LV BGP,
ghrelin ¢ YKL-40 7K-55 I 5 RHCHUAHOCHE 45 S MMSE
A5G R 53 Pearson AHICHESMT, 4 P<0.05 iE/EERA S

S-S
2 &R

2.1 LIS BGP, ghrelin & YKL-40 /K ExFEL

AR 2L I % BGP ghrelin /KSR T XL, T YKL-40 7K
S TR HRLL(P<0.05), WLEE 1,
2.2 FLAMAE. MAR AR FR B R UAE K F5ARd bk

752 FPG \HbAlc 7K-F- & HOMA-IR 7 F%F f 21 , 1M
FINS 7K A% T I 4H (P<<0.05) ; B4 TG . TC .LDL-C . HDL-C
AR b 22 R TG L (P>0.05), W3k 2.
2.3 48 MMSE E4 %tk

B HBRIE S JERICZIT AT 5 X BT L 22 2 TS 112
Y (P>0.05), HALK I MMSE 40448 T IRE (P<
0.05), I3 3,
2.4 [fi& BGP.ghrelin % YKL-40 7K ES M4, &S EHKETE
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%38kR KB MMSE E4> BIHE £ 517 MMSE 43 ¥ 2 EA X (P<<0.05); T i YKL-40 7K F-F1
2% Pearson # =P 40 M AT 45 224F T2DM B #1175 BGP.  FPG HbAlc .HOMA-IR #*2 IE4H5¢, 5 FINS & MMSE 4y
ghrelin 7K1 FPG .HbAlc HOMA-IR ¥ 27436, 5 FINS & ¥R M (P<0.05), W3 4.

% | BEME BGP, ghrelin & YKL-40 7K F 33 b ( s, ng/mL )
Table 1 Comparison of serum BGP, ghrelin and YKL-40 levels between the two groups (x+s, ng/mL)

Groups n BGP ghrelin YKL-40
Lesion group 100 14.82+8.33 3.04+1.16 80.22+13.84
Control group 100 18.50+12.74 5.82+1.87 42.39+8.11

t - 2.418 12.633 23.583
P - 0.017 0.000 0.000

R 2 FHLAMYE. MBS R RS R H GRS IEARRT L (s )

Table 2 Comparison of blood glucose, blood lipid and insulin resistance between the two groups(x=s )

Index Lesion group(n=100) Control group(n=100) t P

FPG(mmol/L) 9.88+2.78 5.01+0.74 16.929 0.000
HbAlc(%) 6.82+1.48 5.58+0.84 7.287 0.000
FINS(mU/L) 3.77+1.41 8.50+2.31 17.478 0.000
HOMA-IR 1.15+0.82 0.77+£0.54 3.870 0.000
TG(mmol/L) 1.62+1.18 1.44+0.78 1.273 0.205
TC(mmol/L) 4.20+1.03 4.05+1.05 1.020 0.309
LDL-C(mmol/L) 2.34+091 2.28+0.88 0.474 0.636
HDL-C(mmol/L) 1.12+0.35 1.08+0.27 0.905 0.367

% 3 ®4ZH MMSE E45 3t b (xts, 43)

Table 3 Comparison of MMSE score between the two groups( xzs , score )

Items Lesion group(n=100) Control group(n=100) t P
Time orientation 6.80+3.22 8.01+3.02 2.741 0.007
Location orientation 2.04+1.01 2.43+0.94 2.827 0.005
Visual space 2.77+1.05 3.51+1.28 4.470 0.000
Instant memory 1.38+1.33 1.89+1.21 2.836 0.005
Delayed memory 1.20+0.77 1.30+0.82 0.889 0.375
Attention and computational power 3.48+1.40 4.08+1.31 3.129 0.002
Language 1.72+0.62 1.79+0.48 0.893 0.373

3 4 I0i& BGP, ghrelin & YKL-40 7k F 5 M #% & B R HEXIEHR K MMSE 43 948 K1 47
Table 4 Correlation Analysis of serum BGP, ghrelin and YKL-40 levels with blood glucose, insulin resistance and MMSE score

BGP ghrelin YKL-40
Related indicators
r P r P r P
FPG -0.554 0.018 -0.578 0.011 0.635 0.000
HbAlc -0.532 0.021 -0.511 0.024 0.672 0.000
FINS 0.572 0.013 0.559 0.016 -0.573 0.012
HOMA-IR -0.493 0.026 -0.635 0.000 0.622 0.000

MMSE score 0.612 0.000 0.528 0.023 -0.609 0.000
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T2DM 550 7R Pk 165 2K 55 ) J& 1 5590 Pl A ok o DL 1
EMEB , HA AR BIEEIESE , 24T T2DM A HI T A 5
BRI, MHOCHFITTE Y, ZAF T2DM B & A IR i
BRI XU S R . AN, T2DM R AR T 1F % (RN
R 22 N IR R N o = = ) 7 Sl i e < 97 N o
e 045 T2DM Hiies LA BN T Re Rt BoA i i 25 55 5
R RS, RS E LS S EOEIR AL,
— 5| R ANG TR b nT M L) R 2 S A TR AR A B A
M TCRPAR TN BE SRR, A T EOR MR R & . )
H ARSI RSN 2 AE T2DM HR 35 b & AR s ] A 1B I 1
JLFRLH 10.8%~17.5%, FE G PRI R 42 R ul v B A 0 e
WA 2E ) GCACRETIREAR, FLA BB 3 T R R i i

ABFGREER LI, M7 BGP F 44 T2DM B4 g F 17
TEI AL, BRI S RIRHT LA SN T e U AR 5% , BB
& BGP KT IAWIREAL, 24 T2DM 351 5 8% RALHT L]
L INHIT AR AR L A . L BGP JB T AR, MY
BT 2B R, RS SS T gt A i
Ak R REXT NI RE = AR R, ARBIF IR S5 R, AR
T2DM B EFAAEINE BGP  ghrelin 5+ F& (%, H 24 T2DM &
# 1.3 BGP , ghrelin 7K ¥ #il FPG HbAlc HOMA-IR £ 71/
2%, 5 FINS J MMSE 105 2 1IEAHG, /AT A, BGP £ 2
BRI A, B T4 E R KRB RIEEHZ—, NS
TR I A 283 B A, 1E—25 T BERZ IR AN T REN, A
SN BGP W] BLH S AN B IR, e L A i A
G XS = A, i —2 ATy BE TR K 5- 26
Jie S5 Z TP A4 2 D TCAHSC I AL S B A B, ghrelin
A3 ST AT P LA B R A P R 5 4 P AR T A IR
R R LR AR B L 37, B O W T S B D X
FANMIBET, DA A5 4 2T BRI 2 fish W] 98 P A5 A i AR B,
ghrelin ] 7 F X 1 3R35 ) VZ A0 S0 SRR SE o oL (S T RIS
WA AN , i —22 5 T 2] oAl R, Y ghrelin {RFE
RIS AT LA BRG0P LA B s (A 375 1 42U RE g B v
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