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i E.BHE RTEF 2 AR (T2DM) & 4 & iF &2 474 B §-1(Nesfatin-1) \Klotho &K -F & =% »f
YR B2 FIN IR MCD O TAMNEL, HiE &R 2023 F 4 A% 202453 ATkt 118 6l %5
T2DM & % 4E % T2DM 48, 5t 4 24 #) Rk it 45 £ (MoCA K I 49 A £ MCI A (n="71)F MCI 48 (n=
A7) 3 7 IR B Z R AR AR A R 110 BIA4E A xh R 2e, B4R B & 06 R A, R R B8 3K S 0% R M OX 38 A ) o
Nesfatin-1,Klotho 7K ¥ ,Spearman % Pearson #8 % 447 T2DM % # f2 7 Nesfatin-1,Klotho &K F 5 MoCA +
SR AKX NG RAGARG AR XM, 5 B & Logistic WA 54 % % T2DM & F %X MCl 9% a R &, xR & T4
FE(ROC) ¥y & 3 4 £ /& Nesfatin-1,Klotho K -Faf%F T2DM & F 4 X MCI g M1a, £R Sarmat
# , T2DM 41 f2 7% Nesfatin-1.Klotho 7K -F 8 B K& (P <<0. 05) , MCI 24 f2 7% Nesfatin-1.Klotho 7K -F 8] 2 1& F
Z MCI 28 (P <C0.05)., 5 & MCI 284, MCI 28 % L o #5 (FPG) | e B & 4% 42 45 2 (HOMA-IR) | & H &
(ROS)#= C B % & (CRP) K -F 8 4t & (P <C0.05), B 5 fo % Nesfatin-1,Klotho K-F3 2 i 48 £ (35 P<
0.05) , #2 7 Nesfatin-1,Klotho K F 5 MoCA # 4 2 iE 48 % (P <(0.05), FPG,ROS K FH % & Nesfatin-1,
Klotho 7K -F 4% A T2DM & % 4 %X MCI # &% B & (P<0.05), £ Nesfatin-1.Klotho & = & B & Fa |
T2DM & 4& 4 & MCI &9 v & F @ A& 2 5] 4 0. 803,0. 829,0. 932, = & B & TRl £ T & 45 4% £ 2% 7 )
(Z = sxe s Nestatin1 = 3. 421 . P =10. 0014 Z - s e s iome = 2. 980, P =0. 003), 51t T2DM % % o7& Nesfatin-1 #=
Klotho R-F ¥ Bik, 5 T2DM & # 4k & MCI ¥ 248 %, L = FxF T2DM & # 4k & MCI B A 8 & Fn #ir44 .
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Abstract: Objective  To investigate serum levels of food intake inhibitory factor-1 (Nesfatin-1) and
Klotho and their predictive value for secondary mild cognitive impairment (MCI) in elderly patients with type
2 diabetes mellitus (T2DM). Methods A total of 118 elderly patients with T2DM diagnosed and treated in
the hospital from April 2023 to March 2024 were selected as the T2DM group,and they were divided into the
non-MCI group (n=71) and the MCI group (n =47) according to the Montreal Cognitive Assessment (Mo-
CA) scale. In addition, 110 healthy people in the same hospital during the same period were selected as the
control group. The clinical data of the patients were collected. Serum Nesfatin-1 and Klotho levels were detec-
ted by enzyme-linked immunosorbent assay. Spearman and Pearson correlation analysis were used to analyze
the correlation of serum Nesfatin-1 and Klotho levels with MoCA score and related clinical indicators in elder-
ly patients with T2DM. Multivariate Logistic regression analysis was used to analyze the influencing factors
for secondary MCI in elderly patients with T2DM. Receiver operating characteristic (ROC) curve was used to
evaluate the predictive value of serum Nesfatin-1 and Klotho levels for secondary MCI in elderly patients with

T2DM. Results Compared with control group,the serum levels of Nesfatin-1 and Klotho were significantly
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decreased in T2DM group (P <C0. 05). The serum levels of Nesfatin-1 and Klotho in MCI group were signifi-
cantly lower than those in non-MCI group (P<C0. 05). Compared with the non-MCI group,the levels of fast-
ing plasma glucose (FPG) ,insulin resistance index (HOMA-IR) ,reactive oxygen species (ROS) and C-reac-
tive protein (CRP) were significantly increased in the MCI group (all P<C0. 05) ,and were negatively correla-
ted with serum Nesfatin-1 and Klotho levels (all P<C0. 05). The serum levels of Nesfatin-1 and Klotho were
positively correlated with MoCA score (P <C0. 05). Increased levels of FPG and ROS and decreased levels of
Nesfatin-1 and Klotho were risk factors for secondary MCI in T2DM patients (P <C0. 05). The area under the
curve of serum Nesfatin-1,Klotho and their combination for predicting secondary MCI in T2DM patients was
0.803,0.829 and 0. 932, respectively. The combined prediction of serum nesfatin-1 and Klotho was better than
each index alone(Z . mpmed Nestatint — 3. 421 P =0. 001+ Z s mpined-Kiotho = 2. 980, P =0. 003). Conclusion The serum lev-
els of Nesfatin-1 and Klotho are decreased in T2DM patients, which are significantly correlated with secondary MCI in
T2DM patients,and both of them have high predictive value for secondary MCI in T2DM patients.
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tin-1 Af 3l o 94 RIS AR, RAE R N B s
T2DM kA= ke, Klotho J&—Fl 5 8 (1 . Ho bl B
L AR AR R 2 5 b AL R AR A
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1.1 — %R HEHL 2023 4E 4 A& 2024 4E 3 AT
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FHICZS W) (4) 5 I 00 4 AR5 S LA 48 R B .
7 1 B[] 3 T 7S e AR A B 110 451 44 G fett B 5 S X TR
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B ARABE /8 B 2 51 2 ALk (2022-12220015) . fFfg
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1.2.1 MCLWEAR B Ardl RS R R R A HTPE A
F (MoCA)™ PEAS BT A7 # #% A0 Zh fiE . Horh MoCA
B E M 30 43, MoCA PE4r 78 18 ~<C26 2 MIEA
MCI, MoCA =26 43 I\ HIZ g 1E 5, AR 4 0F 45 2%
B H Ay MCT 2H (47 ) F e MCI 2R (71 )
1.2.2 SLWEREN  BE ABEE O IR R
1 H R S 25 DK . SR FH 48 2 W A Ak I ik A T 2
M (FPG) ;5% AUS5800 4 [ 3 4k 4k 43 AL (I
S RN AL 38 ED AN v =R (TG | B E
BE(TC) | % B IR £ 11 IR [E B (CHDL-C) UL %5 B A
B A B (LDL-C) 7K S 5 2R FH i 56 60 8 32 6 0 25 8
Ji &5 & (FINS) /K ¥ 5 7F 556 8 & # T 48 £ (HOMA-
IR) : HOMA-IR= (FPG X FINS)/22. 5,

1.2.3 Il Nesfatin-1.Klotho M #H 3¢ ifiL & K 7K
PRI HC 1202 RO, = IR EE 30 min, fEATH
MmiEfE T 4 °C.3 000 r/min B> 15 min, W& i
W55 2 —80 CORAARFI . 422 Tl 3 H 23 WAL fF 38 460 Az )
TR B2 BRI AR DU L 3 R AH N AR, RF B 20k
K F HBS-1101 BEFFR Y (5 5T 18 4% S0 8% 45 A PR A
) I %8 1 37 7% P 4R (ROS) | Nesfatin-1. Klotho 7K ;
K P AR 38 e e 52 C R85 1 (CRP) ZKF

1.3 Siitephb e SR SPSS 25. 0 B 17 58 it 2%
AYHT. THECE R LI BOR T A R 4H R AT X
KR s iH B BT G IER M. UL £ £, Al
BAT ¢ K30 5 R Spearman il Pearson #H 3¢ 437 1ML 75
Nesfatin-1.Klotho /K35 MoCA TFE4r M 46 36 Ik K38
B AH 56 P R 0 £ I & Logistic [8] 19 43 # % 4F
T2DM H & 4% & MCI Y52 R £ R 2k & TR
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FRAE (ROC) i Z6 PFAb 1L 7 Nesfatin-1, Klotho 7K 3 X
AR T2DM B E 4k % MCI A (E . L P<<0. 05
RESA G EE X,
2 % e
2.1 T2DM 4 5% 4 7% Nesfatin-1, Klotho 7K
Vs 5 A, T2DM 4 175 Nesfatin-1,
Klotho /K FBH B BFR, ZR A HZITHF B XL (P <
0.05), W1,

x1 T2DM A5 34 B 40 M i% Neslatin-1,Klotho

KFELEE (2 £5)

21 51 n Nesfatin-1(ng/mL) Klotho(ng/L)
Xf HR2H 110 1.7540.49 272.99+34.18
T2DM 41 118 0.9240. 21 158. 73+21. 99
¢ 16. 820 30. 221
P <0.001 <0. 001

2.2 MCI457k MCLALImIRBE R L M4l FPG,
HOMA-IR.ROS fl CRP K8, 2 5 A G it ¢
NP <C0.05); PO 4 M il | A4F % . FINS K Ifi A g 3
(TG, TC,HDL-C,LDL-C) /K [L 5, 2 % LG it 2#
FEX(P>0.05), W% 2,

=2 MCIES5E MCI AR ER LB (%) v +5]

— J& MCI 4 MCI 21 e P
(n=TD (n=47)
L 0.001  0.972
% 38(53.52) 25(53.19)
% 33(46.48) 22(46.81)
A CH) 68. 765,75 69. 246, 37 0.425  0.671
FPG(mmol /L) 9.1241. 41 10. 2742, 89 2.879  0.005
FINS(mU/L) 10, 262,72 9.78+1.83 1.061  0.291
HOMA-IR 4.1640.17 4. 460, 60 3.986 <<0.001
TG(mmol /L) 1.65240. 28 1. 732420, 44 1208  0.230
TC(mmol/L) 6.48+2.31 7.2442.47 1702 0.091
HDL-C(mmol/L) 2.7841.69 2.3241. 04 1595 0.113
LDL-C(mmol/L.) 3.824-1.23 4.17+1.85 1235  0.219

ROS(pmol/L) 771.54448.92  812.36+69. 25 3.753  <<0. 001

CRP(mg/L) 16. 27£9. 54 25.41412. 16 4.561  <<0. 001

2.3 MCI4H5EJ MCI A IM.7E Nesfatin-1.Klotho 7K
K MoCA P4yt 576 MCIL 4t , MCI 4 1fi
% Nesfatin-1,Klotho 7K K MoCA 143 I & F& AR,
ERAB G FE X (P<<0.05), L 3,

2.4 T2DM & # 75 Nesfatin-1, Klotho /K 5 IIfs
PRAH 46 1 S MoCA 1743 i #H X% T2DM /3%
Nesfatin-1. Klotho 7K ¥ 5 FPG, HOMA-IR. ROS,
CRP ¥R 40 % () P<<0. 05), 5 MoCA ¥4 & 1E
MK (P<C0.05), W% 4,

x3 MCI A5 F& MCI A& Nesfatin-1,Klotho 7k &

MoCA ¥ btb % (7 +5)

Nesfatin-1 Klotho MoCA T4
2190 n

(ng/mL) (ng/L) )
J& MCI 41 71 1.0540. 24 172.36423.48 28.45+1.32
MCI 41 47 0.73+0.17 138.15+419.74 21.8342.67
t 7.915 8.242 17. 876
P <20.001 <20. 001 <20. 001

x4 T2DM £ & M i#F Nesfatin-1.Klotho 7k E 5 IG5 K %
FEHR R MoCA 4 Ry ta <

Nesfatin-1 Klotho
RN
r P r P

FPG —0. 369 0.011 —0. 356 0. 020
HOMA-IR —0.432 <0.001 —0.441 <<0.001
ROS —0.398 <C0.001 —0.402 <0.001
CRP —0.411 <<0.001 —0.396 <<0.001
MoCA P43 0.439 <C0.001 0.452 <C0.001

2.5 Z WK Logistic HIH0#7 T2DM £ 4k & MCI
B AEZE LI T2DM BE RS 4k % MCL b [H 748 &
(=1, =0, FPG, HOMA-IR, ROS, CRP,
Nesfatin-1,Klotho, MoCA ¥4+ H 25 & (LM AE) .
112 W % Logistic M4 43 #7, 4538 /R, FPG.ROS
KT T2DM & & 4k k& MCI Y el &R (P <<
0.05), Nesfatin-1, Klotho 7K ¥ T+ & A 1 K &, W
#x5,

2.6 Ifl7E Nesfatin-1.Klotho /KX T2DM & 4k
& MCI B E 13 Nesfatin-1,Klotho 7K #
MM T2DM 4k % MCI £ F i AR (AUC)
35 0. 803, 0. 829, R M 4 W A 72, 34%.,
T4, 47% KSR 73, 249,84, 51% , K BEG
i T2DM 3 4k % MCI ) AUC K 0. 932, R )i
989,36 % HFFE N 83, 10% , — F B A TN A {H %5
B (Z s prNestatin: = 3+ 421 P = 0. 001+ Z — e 5 Kloro =
2.980,P=0.003), W%« 6,

x5 20 T2DM &4 % MCI B % EZE Logistic B34

iR B SE Wald X* P OR 95%CI

FPG 0. 627 0.226 7.697 0.006 1.872 1.202~2.915
HOMA-IR 0.311 0.178 3.056 0.080 1. 365 0.963~1.935
ROS 0.746 0. 285 6.855 0. 009 2.109 1.206~3. 687
CRP 0.281 0.147 3.645 0.056 1.324 0.993~1.766
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HERS 1 T2DM &% % MCI B2 E & Logistic BA4S 7

EiEL7N B SE Wald X* P OR 95%CI
MoCA 143 0.014 0.293 0. 003 0. 959 1.015 0.571~1.802
Nesfatin-1 —0.770 0.315 5.976 0.015 0. 463 0.250~0. 858
Klotho —0.428 0.179 5. 709 0.017 0.652 0.459~0. 926

*6 I 3% Nesfatin-1,Klotho 7k FE Xt T2DM =& &k & MCI B ¥ 4 &
i H AUC eI SHE 95%CI R FEFECD EAROE (1
Nesfatin-1 0. 803 0. 85 ng/mL 0.719~0. 870 72,34 73.24 0. 456
Klotho 0. 829 160. 37 ng/L 0. 748~0. 892 74,47 84.51 0. 590
ZHA 0.932 — 0.870~0. 970 89. 36 83. 10 0.725

T — I
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T2DM 5 ZF8 It ke 6, W R Z R8s B &
ARG Hhah R 250 . AR 2R,
T2DM 5\ %0 5 fig 22 4> 4588 1 26 0 s J% O Jimi 45 #4
SH B YA G, T2DM . /B35 1 2 KU 45 36 Jim 50 %6, JF:
FE LR T EE AN, B EMW, MCT 2 # 4
T2DM & 1 H W IF & AE . SR MCT iF & Sy i 5 i
2B 1 AR LA AR a3 R s A I R T R A T
FRAE O, Wik, R R E T2DM 4% % MCI
R BB VIR T X T B g R kAR B OCE L, T
BB E . T2DM Fl MCI 76 5% B A= 3 2 |- A 75 14
ZALF Z AL an N B2 T RE B AT L SR A R L R E SR,
FWFFE & T2DM & & & A D\ AR g 1) Ji R ] B e
I N e 28 AR AT P A 05 A ) 3 i A &5 R L I S 4R E
FEE AL 35 DA b R A7 A QI (H LV A 1 4y T AL
FA R e i,

Nesfatin-1 J&—Ff R & i 28 ik, > I F 117 4K JF Bd
TR T R /A% 45 1 -2, 0T W B N LA S 3 i A
MY, KADOGLOU 2N B9 W, 16 s MR T
Nesfatin-1 A] 3 43 i 12 16 b 25 S (7 5 3k 45 fE
Jo 2 3 A R T IR I 3R O R IBUR A 0 L DA T % HE B am
BEVE RS . YRR L e B 2 51 R LA A A Ak
IR AN TR L RS N | =R AR g7
Wi, S B LR A I RE B AR . BF ST R Aok K Th A
T2 2K 23 5 0 GE M AR AR P AY 2s R T S BORE R AR
B IERMRAY =, T I 2 5L R 2 IR A N BE B B
15 2 fish £ 3 o 98 TE AR I S I 8 B 28 T 4l I L T 3
B[ R 2% U R 1 . 4R . Nesfatin-1 J& 75 Al 38 o L) |
%5 T2DM 4kk MCI 1 B M ANTERE . AR s
R MCI % FPG.ROS.CRP K F¥ 8] W& T
J& MCI % , Nesfatin-1 /KK T 6 MCI #3&, B 1
i Nesfatin-1 7KF 5 FPG.ROS #l CRP ¥ 2 716,
P78 T2DM B4k & MCI 5 & i L 484k 7 380 Fn 28
it [ A5 5, T Nesfatin-1 7K FAG 0] B 5 DL b ad e
KRR, BAMREW, SIS KT 50 206
PRI B WA HITRE 1 T B XU 48 85 8 5% . 1T Nesfa-

tin-1 A2 ¢ 2L 5 0% 5 1R 0 JBE 5 2 HSP0T = 52 mm , H
F£ T2DM B4 I 35 7K 7 B g BRI A f 9 4%
KR, 5JE MCLA . MCI 44 HOMA-IR B & 7
i H 5 Nesfatin-1 2 540G, 587 A #5245 RARMLL,
U] Nesfatin-1 KV 5 & RILPUA &, BTk, 4
Il Nesfatin-1 25 T2DM 4k & MCI ) AR & 7T 5
Jpt T T2DM & FRgk @ obs 5| & 0 ik B R,
T3 Nesfatin-1 ik 52 20 H] , A A 80Kk #E 0 I
X (A N S € e NS B P = e v [ I -2
W TR M RS, S8 MCL 1 & A, B, I
Nesfatin-1 7K FEAK AT fE XTI T2DM 4k & MCI H
H—mEH, AMREGERBIELTX — 5, ZHE
Logistic M543 # 45 B 875, Ifil V% Nesfatin-1 7K [
fKJ& T2DM & # 4k & MCI 5GP 2, B H I 3% 7k
SEF T2DM 4k % MCI g AUC 25 0. 803, B —&E
TOUI A {8, I PR T 25 RO g Oy Wi T2DM 4k &
MCT [ IfiL 7 b5 7

Klotho & F 13 S Q& FEEILHNZ —,
A KB E R A B Al h AR s, H T g S
Klotho # H A /E N BUAF dE 4 i 2B K 7 (FGF)-23 5§
FGF-R 194627 &, X 4 ¢ 38 S5 i f 4t A= R D £
BEXEE, B R, W8 Klotho & A A 7F
I35 v e 3, AT 38 3 1 o R i AR AR K L 1(IGF-
D W F B S H A 5 % A A5 5 38 # . O e 2>
IG5 PN R A B b A 0 4 RN R T AN RN T g v R
HEHEREEMN ., HAE RN, Klotho 78 A i 748
7 78 5 K SF 09 1% B0 AT 40 ) s s 5 2 19 NADPH
AL BRI TR E AL 1 A TR T2DM H i i
B 4 it & FEAR I AE T L T ROS i S 1 28 AL 1 B 2 S 3k
B 4 Aty = £, fff Klotho 283k FEAK™Y . ik ml W,
Klotho ik 5 T2DM FIIAH ) BE Z 8] 34 47 1€ 25 V) Bk
ZEHERYS T2DM 46 % MCl A & AN, AR
WFE 45 3 s, MCI 2 % Klotho /K F B B AKX T &
MCI 4, H 24 Klotho /K5 ROS,.FPG & i #i
X, 38 Klotho AITREZ 5 T 5 T2DM 4k & MCI i
T2, H =KV 5 838 1R P il B R 4k L 380K S 2% DA
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XL HZ 5 MCI R ARPLHI PTBE R B T2DM %5 1%
HEJE L B R P B K P RS T . S SO R A AR
WS R E T 30 R T Klotho 263k, 4 Hoxt i & B
0 B B4 AR AP FH AR O [R) I R T IGF-1 2540 565
53l B T LT R AR I & & MCLL

AW 5T 8 K P, E Klotho 7K F-%F T2DM 4k %
MCI B — & B0l 4 5 . H 5 1L 7E Nesfatin-1 345 il
M MCI /g AUC A 0. 932, H. 53 558 s 5 5 B4
VLB — F T REZE T T2DM 4k % MCl F i EAE — &
Il R

25 LTk . T2DM B35 1M 7 Nesfatin-1 A1 Klotho
I BIREAR , HoK S5 MCIL & A4 B0 AH 6. A BFSE
WAFHE— 8 Ry BR M St T A I 5% BA 3 AR AH X 45 /0N
Al A2 5 B R A AE R A s Ak, A ST LR B Nes-
fatin-1 A1 Klotho 25 MCI 1] A 55 H 401k 1 8 . & 5
F g B R Re AT ¢ AH L BARBLR s R W, R2h
WABYRABEA G X DL 25 AT R, R IR AR R
HAE T2DM 4k % MCI 9 5 A S LT
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