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(HE] a6 HETmE 1L5- BUKEEHE (1,5-AG ) SRENMIIRERAT o ek #EPE 2019 4F 11 A
2 12 AIRBET NS BERK AHE 80 41, AR4E MCLIZWiniE K S RERIZKIAFIIEA, (MoCA ) 3R SCRRIAFI D REM {2
S OB H Y R N RS (MCI) 41 (33 4] FIIEHXTIE (NC) 41 (47 41)) o WERARIFE TSR 242008
G PRZERE I5E AR SCHE PR, 4% 1,5-AG . 2SI 18E (FPG ) . BiLIZI&E A (HbAlc) . %&J5 2 h 8 (2 h-PPG ) ;
FEIE AR (SAS) . BTSSR (GDS ) /AP . IAREZE . SRAZIEARSC 1T A 22 o M 1] U5 43 B it
FE MAEAHDCTE AR MCT IAHOEME . 46 % BIAAIFSST AN 24 500kE . IRPRPERIA SAS | GDS 143 25 R ¥ B Ge ¢ i X

(P #4>0.05) . MCI 44 MoCA - 43 T NC 41 (P<<0.01) , 1,5-AG 7K1 T NC 2 (P=0.023) , FPG £/ 2 h-PPG /K- V-1

T NC 2 (P=0.041, 0.027) . Z&PEAIE 07 878, MoCA ¥£43-5 FPG. 2 h-PPG. HbAlc /K-S ki (P <0.05)
5 1,5-AG /K FTCAHM: (P=0.134 ) 5 FHOAFIEAER [MI4Z37435 FPG . 2 h-PPG. HbAlc /KPR (P #<<0.05) ,
5 1,5-AG /K FREIEMK (P=0.027) . 2o ERIASHER, FPG /& MoCA PFArHIA S sZ M F 2 (f=—0.291,
P=0.009) , 1,5-AG Fl FPG Z4ER [FfZ 1P At e 520 A 2 (f=0.199. —0.390, P=0.015. 0.001) . & #k 1,5-AG
AT RE S TN AT REVSAR AV AR A 2 dE dm, JEHAEIR M2 B B2 ma 4 s H s MCT A AR 2h K, RRriipEag
Fee e XTI B MCI A 25 o
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Correlation analysis of 1,5-anhydroglucitol and mild cognitive impairment

FENG Chun-hua, ZHANG Hai-ling, LI Jia-si", BI Xiao-ying’
Department of Neurology, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai 200433, China

[Abstract] Objective To investigate the correlation between serum 1,5-anhydroglucitol (1,5-AG) and mild cognitive
impairment (MCI). Methods According to the diagnostic criteria of MCI and the cognitive function test results by Montreal
cognitive assessment (MoCA) scale Chinese version, 80 volunteers receiving health check in our hospital from Nov. to Dec.,
2019 were divided into MCI group (33 cases) and normal control (NC) group (47 cases). The demographic and clinical
data were collected, and the blood glucose-related indexes, including 1,5-AG, fasting plasma glucose (FPG), glycosylated
hemoglobin (HbAlc) and 2 h-postprandial glucose (2 h-PPG), were measured. Anxiety and depression were assessed by self-
rating anxiety scale (SAS) and geriatric depression scale (GDS), respectively. Linear correlation analysis and multiple linear
regression analysis were used to study the correlation between the blood glucose-related indexes and MCI. Results There
were no significant differences in the demographic data, clinical data, SAS score or GDS score between the two groups (all P>
0.05). Compared with the NC group, the MoCA score and the level of 1,5-AG were significantly lower in the MCI group (P<<
0.01, P=0.023), and the levels of FPG and 2 h-PPG were significantly higher (P=0.041, 0.027). Linear correlation analysis
showed that the MoCA score was negatively correlated with the levels of FPG, 2 h-PPG and HbAlc (all P<<0.05), but not
with 1,5-AG level (P=0.134); the score of delayed recall, a cognitive domain of MoCA scale, was negatively correlated with
the levels of FPG, 2 h-PPG and HbAlc (all P<<0.05), and positively correlated with the 1,5-AG level (P=0.027). Multiple
linear regression analysis showed that FPG was an independent factor of MoCA score (= —0.291, P=0.009), and 1,5-AG
and FPG were independent factors of delayed recall score (=0.199 and —0.390, P=0.015 and 0.001). Conclusion 1,5-AG
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may be a potential biomarker for predicting cognitive impairment, especially for delayed recall; the blood glucose fluctuates greatly

in MCI individuals at early stage, and maintaining the stability of blood glucose may be beneficial to the prevention of MCL

[Key words] 1,5-anhydroglucitol; blood glucose; cognitive dysfunction; delayed recall
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Yy, =G 1k (fasting plasma glucose, FPG) .
&5 2 h [filF% (2 h-postprandial glucose, 2 h-PPG )
1 ME AL 1 20 2 1 ( glycosylated hemoglobin,
HbAlc) S5 X5 TN T RE Y52 e B DLl GE . [HAIFSE
SR, MOE B 2 X A AT RE B S e B A A, Y
1,5- i 7K %6 & M % (1,5-anhydroglucitol, 1,5-AG)
5 AARDE, IR R st 25 1~2 J8 i
WD S SRR S . AN Z TSR SE T
1,5-AG FEHE PRI A OG0 A5 . I L4590 . Ak
L4 6 24 & v O VR T, (E 5 A S o fig B
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AW 5% DA A B A R N BE S BIF 8 0 42, T i i
1,5-AG /K55 BN TN BEFE RS (mild cognitive
impairment, MCI) fJ5CH .

1 X&fFE

L1 AR % AW BT ore, PE8E 201945
11 A& 12 ABEER R CGEEERERS) Kilg
= B 112 ek R ARG A 80 BV MR o xf 4, Hivp
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H 47 ], MCLAAMARRHE: (1) F#=55 %

(2) ZHERE=64F. (3) 4 MCLIZWikzRifE"

OBRFE G EIRS, oUE L5006 R BT & BT
FENAIDIREINE ;. OFFE 1 D el N AT Re it
FFESE AR ) 3 @20 THMH
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715 @OEABRNHRZH . (4) FRFIRINA
PEAf ( Montreal cognitive assessment, MoCA )
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MCI A ARRHE;  (3) MoCA iF4r>24 4317 #
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12 #FHKkE WERA S 55 IGIRE R, S
AR MR ZEE R W I SR
WEIRIG . = BE MLAE . 7R B0 Jok ok A A £ 1 00 I
g FrA BT 4 M 22 00 JFAEEK, K H R
7. 00 S IR H KN 3 mL, SR AEE L
i3 %€ FPG. HbAlc, 7 14525 &fkilL 3 mL
7 F—80 C vKF# H, ZJ5 Bk 75 mg % 4
¥y, 2 h S HhEGE KN 3 mL PR AR R AL R
2 h-PPG. HUH—80 C FRAF I 25 I i DK AL F Ak
7, K ELISA I E 1,5-AG K, DL Fseies
VR B LR g A Btk A T .
1.3 A28 3K SR MoCA & 3chi
AT N DI REVEAL, 2% & R EFE WS M 5T
Re. 4. R IBERS. MiRhedy . R
14 RN, L300, BEBRE<I24
FHIL gy, RAFEE APEESR (self-rating anxiety
scale, SAS) " IF Al £ BN 45, 2 AE AR %
( geriatric depression scale, GDS ) * PEALHIARIGLS
a0 B SR B S — B 4 . T
ELRPEIRES, i 82 09 Zead B5 )1 A0 i 22 N RL = Ui
17,
14 %itsas® [ SPSS 24.0 B4 114
AT THETORILL X5 F0R, PRALE] LR AT
FEAS e K505 TP UGB B 8 s, 4 1]
PR o K. R R PEAR A A e T B A
KFEFR5 MoCA T4 FIHAS A4S 70 O AH e,
K 2 TCE M [ AR Y — 2 ST AR R g0 /K
(a) 4 0.05,

2 # R

2.1 MCI#LF= NC 4L 6 AR 34, AP 200 2] X 45
Rrbdr 80 BTN LA 56~79 &, Bl
40 5], MCI 4 33 i, 4Fi%k 58~78 %4, 55 16 4],

2 17 fil; NC 41 47 BlAE#E R 56~79 %, 55 24 i

23 ], WZABFSERTRAEVER] . Filt . ZHF R
FE o WA L R R R s TR 25 R TG L
(P¥J>0.05) . MCI 4] MoCA ¥ 43 {i% T NC 41,

(P<<0.01) ; Pi4l SAS P43 GDS 14325 70
GiitEE Y (PH>0.05) . W 1.,
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Tab 1 Comparison of clinical data, neuropsychology and blood glucose-related indexes between MCI and NC groups

Item NC group N=47 MCI group N=33 Statistic P value
Male n (%) 24 (51.06) 16 (48.48) ¥'=0.052 0.820
Age (year), x s 66.51+4.55 66.45+6.19 t=0.044 0.965
Education (year), x s 9.45+1.25 9.48+1.48 t=—0.124 0.901
Smoking n (%) 15(31.91) 10 (30.30) ¥'=0.023 0.878
Drinking 7 (%) 11 (23.40) 8(24.24) ¥ =0.008 0.931
Hypertension n (%) 19 (40.43) 14 (42.42) ¥'=0.032 0.858
Coronary atherosclerotic heart disease 1 (%) 6 (12.77) 1(3.03) 1¥'=2.302 0.129
Diabetes 1 (%) 6 (12.77) 10 (30.30) Y=3.727 0.054
Hyperlipidemia n (%) 13 (27.66) 7(21.21) ¥'=0.430 0.512
MoCA score x+s 27.11%+1.56 18.21+2.53 t=17.909 <0.01
SAS score x s 38.09+7.06 40.15+8.02 t=—1.218 0.227
GDS score x s 2.79+2.38 2.97+2.89 t=—0.309 0.758
1,5-AG (mgeL "), X+ts 14.61+2.19 13.41£2.40 t=2.315 0.023
FPG (mmolsL "), X£s 5.94+1.28 6.79+2.06 t=—2.102 0.041
2 h-PPG (mmol-L '), x+s 9.94+4.00 11.95+3.78 t=—2.261 0.027
HbAlc (%), x*s 6.06+0.92 6.43+1.03 t=—1.695 0.094

MCI: Mild cognitive impairment; NC: Normal control; MoCA: Montreal cognitive assessment; SAS: Self-rating anxiety scale;

GDS: Geriatric depression scale; 1,5-AG: 1,5-anhydroglucitol; FPG: Fasting plasma glucose; 2 h-PPG: 2 h-postprandial plasma

glucose; HbAlc: Glycosylated hemoglobin

2.2 MCI#8#= NC 48 o #% 48 X 45 AR o4 MCI 4
1,5-AG /KL F NC 41( P=0.023 ), FPG #12 h-PPG
KV 8 FNC4H (P=0.041, 0.027) . MCI4H
HbAlc /KM T NC 4, HZER TG 2FE X
(P=0.094) . W3 1,
2.3 iNFn AR 5 o B AR K AR AR 69 KM AR K S AT
2R MoCAPE4r5 FPG (r=—0.291, P=0.009) .
2 h-PPG (r=—0.272, P=0.015) . HbAlc (r=—0.227,
P=0.043) /KF- 2 FAHC, 5 1,5-AG 7K o AH
(r=0.169, P=0.134) . it —/3H1 MoCA & HAIA
PR 5 B A DGR A AR DG, 45 2R il /R JE 3R [RlZ

PP 43 5 FPG (r=—0.355, P=0.001) . 2 h-PPG (r=
—0.308, P=0.005) . HbAlc (r=—0.244, P=0.029)
O HAE G, 5 1,5-AG K5 IEAE G (7.=0.247,
P=0.027) ; HAM A FES b BEAE e Fe R34 Jo A
Ko

2.4 fABEA K IEAF R MoCA & & 3 fe ik de
BALR B ILIE o9 AR B pH  Zordktkm
3 M4 2R B 7x, FPG J& MoCA P43 1Y 7 57 5%
K& (f=—0291, P=0.009) , 1,5-AG F1FPG J&
FER A2 IF 3 B s s2ma 2R (f=0.199, —0.390,
P=0.015, 0.001) . W32,

F2 IMEEXIEFRZIED MoCA BRI1TS R EIAFISIEIR B2 1% 5 89 & T4k 14 = )3 5347

Tab 2 Multiple linear regression analysis of influences of blood glucose-related indexes on MoCA scale score

and its cognitive domain delayed recall score

Ltem MoCA scale Delayed recall

p t value P value p t value P value
Constant 14.176 0.000 1.751 0.084
Age —0.043 —0.396 0.694 —0.003 —0.031 0.976
Education —0.05 —0.460 0.647 —0.125 —1.178 0.243
1,5-AG 0.175 1.632 0.107 0.199 2.480 0.015
FPG —0.291 —2.690 0.009 —0.390 —3.515 0.001
2 h-PPG —0.118 —0.703 0.484 —0.066 —0.410 0.683
HbAlc 0.045 0.231 0.818 0.105 0.572 0.569

MoCA: Montreal cognitive assessment; 1,5-AG: 1,5-anhydroglucitol; FPG: Fasting plasma glucose; 2 h-PPG: 2 h-postprandial

plasma glucose; HbAlc: Glycosylated hemoglobin; f: Standardized regression coefficient
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AWFFEEE R R, MCIEE# 1,5-AG K FEGA
HITIREIEH &%, 1M FPG. 2 h-PPG /K F45 A1)
REIE 3 &, T IE 1,5-AG 5 0T 1 i A K 7 5
TG, UiW] MCI A B I 3l K. MoCA
TR B AN EIEAER [T 1235044 5 FPG 2 A G,
FER M2 3750 5 1,5-AG 2 IEM O, F I A MCI
S RIANEA 2C, 2R B2 405 Sk i
A I . R, 1,5-AG JSr TAE 5
MBEFEFR (FPG. 2 h-PPG., HbAlc) 5 %EiR [0 {Z
I,

1,5-AG J& —Fl B, 55 %0 B 1Y 45 48 A H AH
P, AR 99.9% 1Y 1,5-AG Bl 15 ik e i, 24
AT e B R B (I 8.9~10.0 mmol/L ) Hi,
WEWES S 1L,5-AG se s ik, {1 1,5-AG HIIL
W, ST 1,5-AG AKCEFRENY, G, i
1,5-AG 5 IUHZK-F-25AHE, S s 2lhE,
M3 1,5-AG H1E 2 JH AR B iR E " . TRE AR
M35 1,5-AG B IFE# S %8 K 11.15~41.15 mg/L"?,
Watanabe 25 " 75 —T51 2 095 i AEEE (14 77 BE 4 B 5%
Wk B, FE 2R 1,5-AG K F 50 1A = 7R A OGS
1E B IS A O IR N, IILE 1,5-AG K F-<
14 mg/L () ABEEE 1,5-AG=24.5 mg/L A\ B i eIk
Sl K R L OIS () XU 3 2 3% . AIFFe 4
B8 MCTALIT 1,5-AG KR (13.41+£2.40)
mg/L, NCZiN (14.61+2.19) mg/L, ML H IR
FEIEH S ETEE N, H 1,5-AG K1 &K AR
XA REPE /A AR . o] 0 R AR 1l 78
1,5-AG /KVAE T IEH S B EE, A rT GefEE Al
e, I HHACHBEIGA R Re 2, 5T
WATIG A ORI 4 1 — 20, BE— W 1,5-AG 1
AR AT DA SR AR T e 3

ABFFEEE A R 1,5-AG 5 MoCA H#EIAH
R M VE 43 5 TEARDG, RSN AE IR B2k Sy
KR . Hiil, MoCA &3 i 1) 288 [A 24T 55 A Y
B Kaur 251 % BUAE A TE 5 A TE o 3% HH MCI,
111 EL#% Bahar-Fuchs 25 "> 238 H: 57 Th AR B 5 |
fig X 43 1F HL - & 3 B J2 2 18 (positron emission
tomography, PET) B &M+ A4 bk ¥ 7K-F 1Y
AR, AT B2 DA T AT 5% 2 T S s o R AT PR U

X KW MoCA 1 KP4 FEAR AT 2 ik R R
R R, AW 1,5-AG K P B ZER [F] 1278
JIk2E, 3 AT RE S PR M I I Bl HL ARk = I R
T A N R S REANE AL B, TS
E NP EN

FORA — RINIEFE LLER T AN ) I 8 s 26 0
PRIGINFN D e Rt iR T Ve, (EUR A 9T 4G
{5 FEAE 4. Tmamine %5 7 BFF 5T & 30 25 18 1l 4 T+
w5 1E BN TR A L, Rizzo % INHE R
o MBS 5 I RE 25 40 G . AR WFFE 45 5 /R MCI
4 FPG F1 2 h-PPG /K V-3 T NC 4, #2517 10
PERE S IBE 5 MCLA G, 5 EiRE5 AR, H
3%, Dore 2" i FHILT FPG FIZ 5 0B (4 12
HIZEA T BT 2 B, MM f S5 0T RE A A
ks [FRE, Geijselaers 25 ") 5 fab SC ik 25 R &
PR, 19 TREIT AT ST A 15 TRIE FPG 5T
RETC G AMT IR FTRES, FPG F-2 ez PR
AR W A R R PR S A, A8 IR 32 R
TANIERICT T 5 R A 3K, YR % e A
54k T HbAlc Rf S Wt FPG I J5 LW A4 727 1L
WK, A BEVEIFSE % BE HbA 1c 2 F a1
FAINHIRE R 25, T HbA lc F45E f 5 2 A A ) fig
MRS e 2 o BRI TS B4R /R MCT4H
HbAlc & T NC 4, H2 541 # 5 X, 1 MCI
2 1,5-AG KK T NC 4, #E— 25 10 B il 4 % 50
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HUAE IR B PF 43 (kST fa b R, 5 BRI ST
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