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(# ZE] B8 OrCEERRE R R L5-BK A MEEE (1,5-AG) 5 ik (MBG) RIEBIEEMCR, Wit
1,5-AGSE 75 AT E A FRIG I R W88 R VA T7 WEHE IFBAR 2 — o ik IO L AR 2 RUME PR (F B B, T k65, 2o
304, F#470~88 (80.1+4.3) %, ELMATIAN SR MBI, Z—EERTE, BEHCREH Sk, ke, Rk
2 RBEEE S A . AESEIREEE8hLL b, IS I K m 430 E 1,5-AG . AL AL R T (HbALle ). MifkIm i% &
M (GSP) %%, &R 15-AGHZEEMME. 45 2hifp . HbAlc, GSP. 3d MBG A V-3 MM E 4 I B 2 AH 56 (3
P <0.05), #1,5-AG5 H A [F BB MBGHEfFPearsonti &/t , B H 5 RA&RTLh, P& G2h, F&G3h, MBS
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Relationship of serum 1,5-anhydroglucitol with mean 24-hour blood glucose
and glycemic excursion in aged patients with type 2 diabetes mellitus

XU Rong, QIU Ling, WANG Si-Yang, SHEN Ting-Ting, QU Yi"

(Department of Geriatrics, Central Hospital of Xuhui District, Shanghai Clinical Research Center of Chinese Academy of Sciences,
Shanghai 200031, China)

[ Abstract] Objective To investigate the relationship of serum level of 1,5-anhydroglucitol (1,5-AG) with mean 24-hour blood
glucose and glycemic excursion in the aged patients with type 2 diabetes mellitus (T2DM), and to explore whether serum 1,5-AG can
be used as one of the indicators for the clinical observation and treatment of the disease. Methods Totally ninety-five aged T2DM
inpatients, 65 males and 30 females, with age ranging from 70 to 80 (80.1 + 4.3) years, who were admitted in our department from
July 2009 to July 2012, were enrolled in this study. They were uniformed for their mealtime, and monitored for blood glucose for 3
consecutive days with a continuous glucose monitoring system (CGMS). Their reference blood glucose, diet, times of taking medicine
and doing exercises were recorded. Venous blood sample was collected on the 3rd day for the analysis of 1,5-AG, glycated
hemoglobin (HbAlc), and glycosylated serum protein (GSP) after 8 hours fasting. Results The serum level of 1,5-AG was
negatively correlated with fasting blood glucose (FBG), 2-hour postprandial blood glucose, HbAlc, GSP, mean blood glucose (MBG)
within 3d, and mean amplitude of glycemic excursions (MAGE) (all P < 0.05). Pearson correlation analysis indicated that the serum
level of 1,5-AG had a negative correlation with MBG at the 6 time points of a day: 1h before breakfast, 2h after breakfast, 3h after
breakfast, 2h after dinner, 3h after dinner, and 2 : 00 am to 4 : 00am (all P < 0.05), but the level had no relation with MBG at other
time points. Conclusion  Serum level of 1,5-AG makes sound reflections of MBG and glycemic excursion within a short period, and
can be considered as one of the indicators for diabetic screening and clinical monitoring for treatment.
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1l 46 75 8% it 5538 5% ( oral glucose tolerance test,
OGTT), Bifkif2r % 11 ( glycated hemoglobin,
HbALc ), Bk I 2 11 ( glycosylated serum proteins,
GSP ) J1,5-Ji /K 4 %5 B i ( 1,5-anhydroglucitol,
1,5-AG ); J A PR IR A AY B 3 M 0 A 3l 28 i oA
WEMIAY ( continous glucose monitoring system, CGMS )
LI . 1,5-AGHE AT LI ERE5 1) 1 75 ik SR
KRS, © B 53~ 7d iy MK
CGMSJEii i #H A K T i — IR M A B 1% 184 . 24h
AR i 25 b T SR 2 R VR A KO SO R
24hEY AR AE AL P, A BFSE o, 7R 1 18] JOAE
PRAEAR S LS S5 B 8 e IO Ao s R s f 8, T
o B RAATS IR PR AH ELHGT S e i ] it 42 il 7K
- [ FE B AT HDAICE GSP T A4S IE# 1 Rk, AT
181K P 0 0] LA A 00 ) e AR T SRR A9 AR
WG 0 A 2 AF 2 BB PR 76 1,5-AG 5 24h i 4k
W AR DA | Ve TE R 75 AT AR S B R i R WL ¢ A3
SRR Z —

1 MHREFE
1.1 BRs%

200947 H 2 20124F7 A F g 430 0 B= B
AR R B 0 2 BB PR A8 35 9541, Horp 5 165
), ZciE30M), 4E#70~88 (80.1+4.3) %, 44N
T Ry e 2007 4F 35 RV R 95 b2 B PRI 12 Wb 1 1
2R 2R R R B HERRBR LSS . 1RUBE IR
B, 2R R B G I St I R WO PR A TR
iE . MBLEAIESE, AIFTEMN O BOmeiiF A (i
M3 A5 BRI R K F > IE% FRRA3ME, i WLEF
IKF-=442umol/L ),

12 2B E

CGMSZR FH 2% 25 i b=y B A3 BR AN W) 4 it
ICGMSH 2 S A # A M I R 58, H—IRPE T
B BN AR AR L R B iDL P A
B R0 A R, A R I A Y B 1.7 ~
25.0mmol/L, &3min®& & — R REH, Eseiy
Wi3d M B, 72hAk 3R {14400 MBS . 4 Z R
( Optium Xceed ) PR il b5 W 4 C Hy k855 2 H]
it ). GSPX FiBayer ADVIA 1650 Chemistry
Sysem H gl fiff i 0 , 500 B Fifg R R A IR A
Al $RHE; HbALCSR F 4 A sh bl Ak i 21 & 11 43 Fr 4Y
(D-10) LA FEV8AH 20 2, 30750 i Biorab A ] 2
Bt 1,5-AG LAV AH (335 5 60T s vk 0, 3R el
ZAe Z W5k o v ARt

1.3 CGMSH £MirAdk s

I AN 323838 1 22001 T 3d ) sh A i Wi, 19
[0SR H S e ohl . R . IR 2 PR S50 s S
HYIFA], ge— g tE] . FLAE 6030, HAE 11 30,
Mo 17 : 00, 7EAAGE3REE &8N I, MIFTHE
kAR ZS IE F ki aml, 2 51005 1,5-AG . HbALlcHI
GSPAFEE
1.4 CGMSE &A%k

(1) 3d°F-¥uit# ( mean blood glucose, MBG ):
CGMS*ZIX#E 72h3L 1440 WM A F- 117K (2) +F
4y Ifi 2 R % BE ( mean amplitude of glycemic
excursion, MAGE ): 41l CGMSZ iR & WLEL T[] Py 22
MR R T — MrfEZ M MRS , ISR IE A
R AR IR, MAGEN i3 IR IR Y
P (3) RAFR A EAIMBG: f4f —4&Hilh,
#&J51h, 2h, 3h, 22:00~24:00, 0:00~2:00, 2:00~
4:00, 4:00~6: 00/ MK 1T H-F-41H
15 %itFam

K HISPSS13.048 TR it 47 43 Mo THa BRI
X+sF~, 1,5-AGH5HbAIc., GSP. MBG. MAGE
DL K H NS [a) B B A9 O 4 7K~ B A4 OC 1 ok
Pearsontf ¢ 4r#T. P <0.05 022 A 41 X

2 & =R

21 15-AGEEM #E . &J52hf¥ HbAlc, GSP
9 48 KM
Fr A4 B I35 1,5-AG -4k (7.87 =
4.24) mg/L, H5ZsE 1Mk ( fasting blood glucose,
FBG ) . % i 2hIfiLi¥% ( 2-hour postprandial blood glucose,
2hPBG ) | HbAlc, GSP¥JR MK (K1) .

1 15-AGEZ=EmM#E. BFE2hm#E. HbAlc. GSPRIHE X%

Table 1  Correlation of 1,5-AG with FBG, 2hPBG,
HbAlc and GSP (n=095)

Index Xts r p
FBG(mmol/L) 7.48 £2.38 -0.314 <0.05
2hPBG(mmol/L) 9.13+2.14 -0.389 <0.05
HbALc(%) 8.48 + 1.36 -0.611 <0.01
GSP(umol/L) 261.36 +61.24 -0.561 <0.01

FBG: fasting blood glucose; 2hPBG: 2-hour postprandial blood
glucose; HbAlc: glycated hemoglobin; GSP: glycosylated serum
protein; 1,5-AG: 1,5-anhydroglucitol

2.2 3d MBG51,5-AG, HbAlc, GSP#4a% 1

R Z I E H3d MBG A ( 7.78 £ 1.37 ) mmol/L.
#3d MBG51,5-AG, HbAICHIGSPEfPearsontf &
R, 455 B RHbAICFIGSP53d MBGIGBH i 4H %
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P, 1,5-AG53d MBGR M (£2) .
2.3 3d MAGEX51,5-AG., HbAlc, GSP#AaX

4752 193 d MAGE }( 5.58 + 2.37 )mmol/L.,
$MAGE51,5-AG . HbAlc, GSPi#kf7Pearsonf>&5
Mr, 4559 58 /RMAGE 5 HbAIlc, GSPICHA ARG, 5
1,5-AGE AR (K3) .

24 HARFHEMBGE fiF15-AGH 48X M

W 135 1,5-AG 5 H N A ] B Bt (1) MBG i 17
Pearsontfl & #r, 455 W s FA&RILh, F4&52h,
HAEE3h, B f52h, W& f53h k2 :00~4: 00/
MBG 51,5-AGE i AH6 , 1 H & i BtMBG 5 HAH ¢
PEARHE (%£4) .

%2 3d MBGH1,5-AG, HbAIc, GSPHI#E & 1t
Table 2 Correlation of 3d MBG with 1,5-AG, HbAlc and GSP

(n=95)
Index X*s r p
1,5-AG(mg/L) 7.87+4.24 —-0.481 <0.05
HbAlc (%) 8.48 +1.36 0.426 0.223
GSP(pumol/L) 261.36 +61.24 0.439 0.205

MBG: mean blood glucose; 1,5-AG: 1,5-anhydroglucitol; HbAlc:
glycated hemoglobin; GSP: glycosylated serum protein

%3 MAGEL5S1,5-AG, HbAlc, GSPHyHE X 1t
Table 3 Correlation of MAGE with 1,5-AG, HbAlc and GSP

(n=95)
Index X*s r p
1,5-AG(mg/L) 7.87+4.24 —-0.516 < 0.05
HbAlc(%) 8.48 +1.36 0.013 0.324
GSP(pumol/L) 261.36 + 61.24 0.029 0.171

MAGE: mean amplitude of glycemic excursion; 1,5-AG:
1,5-anhydroglucitol; HbAlc: glycated hemoglobin; GSP: glycosylated
serum protein

3 it

W PR s A2 — 20 DA e 0% o S AR AR B AR
WHERGAE o 1 I8 1 o e B2 1 4 28 W X T A L 2L
240 b 45 ) ELAT R Y R 18 I R E Y
B R JBALE AR M K2 DA E, TS
I A P S v o R A, R IO 0 45 4K
A bk B W . HbAlc, GSP, 1,5-AG K. CGMS.,
1,5-AGJ2& HLAT MLk g B4 25 44 1) 75 B M, IS oL 2
Wi WEES M 1,5-AGHEAE TR A av B MAZirh . T
WNA 1,5-AGIfig A7t , HACIHZEE , BOE# AR
I H11,5-AGHR BE P Sh AR /N, ANSZIRE . IRE S
i Ayt (AR R EPR AT, B R AR S
1,5-AGTE T Hi1/NE T S PE T W, T IRARHE 3
Z M52 1,5-AGHI W, #R AR S 8, i
e S5 AR B

#4 HAARREBEMBGEME1,5-AGHIH X 1%
Table 4 Correlation between MBG and 1,5-AG during 24h a day

(n=095)

Time period (mmc')\fl/E,G X+s) r P
1h before breakfast 6.98 + 1.27 -0.424 <0.05
1h after breakfast 8.13+1.33 —0.348 0.053
2h after breakfast 9.13+2.14 —0.506 <0.05
3h after breakfast 10.46 + 2.84 -0.671 <0.05
1h before lunch 8.69 + 1.56 —0.399 0.157
1h after lunch 9.13+1.36 -0.412 0.059
2h after lunch 9.68 + 1.69 —0.428 0.077
3h after lunch 8.87 +1.54 —-0.390 0.072
1h before dinner 7.97 £2.13 -0.241 0.088
1h after dinner 8.64 +2.21 —-0.404 0.071
2h after dinner 9.25+2.44 -0.612 <0.05
3h after dinner 9.22 +1.96 -0.523 <0.05
22:00~24:00 7.78 +1.76 —-0.254 0.114
0:00~2:00 6.41 +1.86 —-0.410 0.088
2:00~4:00 5.86 + 1.38 —0.428 <0.05
4:00~6:00 6.79 +2.02 —-0.364 0.139

MBG: mean blood glucose; 1,5-AG: 1,5-anhydroglucitol

AT 45 R B8 4 KMBGLL02 : 00~04 : 00
Ak, 7E£00: 00~ 04 : 00 7] B % BX 6441 ifit HH A% T
2.8mmol/L ( Fr A5 FEE & 23697, 261140 1 IRRE
253697 ), HKJE00:00~02: 00, AJ WL a] &A%
MW B 57 A B E) o FERE S 2h, e BB Ik = T
16.7mmol/L ( JLrh 3451 fefi B 55 23697, SHI{LH Rk
FEREZEIRYT )o SIEH AMIEL, HEPRe B EE R
N I IR Y 3 R R RS A K Rl . 1,5-AG S
25 B . &5 2hIMpE . HbAlc, GSP. 3d MBG X
MAGE & 1 #15¢, TiiHbAlc, GSP53d MBG &2 MAGE
JCH AR . K5I iE 1,5-AG 5 H A [A] B B Ay
MBG 17 Pearsontf 3¢ 40 #r, 452 /R L 5 R T
1h, HEJF2h, HEF3h, ME)G2h, K& 530Kk
2:00~4:00/MBG R fAHE, 5 H AR BtMBGH &
PEAREI R (AT L, 1,5-AGHE 7 5 Sz el PR i iR
H 7S I S T AR R 0 ) e R A e
Je IUARE 38 3h A K 24h I BHERRS IR B2 . T HbAle K GSP
{85 04 % h (9 AR 3 G A S G, Schmitz 21
HIF 5% s 2 WA A [ A HD ALC (B AT LA A 76 S [ A I AR 175
B, ANBE SR K- A% i B AR, H B AR
HbAICIE Y B & T, UM SR R A8 M B
R BT BT, 5-AG B AESR #NHDAIC AR BE 7643
I S s U AR JE L MGl 22 1 1 PR s R
B AR R S 5 i, SFFPGHE2JE N T B
13%, GSP RF#7%, iMi1,5-AGIHE193%, A WA
FHbALcHGSP, 1,5-AGAEfLIREEHE A, HE H
X RS i AR 2 0 B AL PRI R R I R UR SR R 25
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25 LTk, 1,5-AGTE S W ifn 5 A% S i il [i) Py
[1IMBG K F- J7 T 5 HbAlc 5 GSPEE fUR ¥, 7 I PR
TAEH, AR 2 B 2 R AN F51,5-AG
FIHbAICSEF8 bR AR S5 A 43 A, X B8 Jig 47 1l St v 1
MU /K HAT % B SO, R ] Ak )
TINORS 200 M % 2% op% 9 B A, HLRE B2 B 11 A b
PRIGIE I RIEM R KR, 1AM, 1,5-AGHRAT]
KHARAE, XS TG A R A . AT
OGT TS5 Z U i K BRI A A (1) & 4 FR 35 kU, 2212
T PR PR A AR A — e ALY, DRI AT A AR PR e
B ARG MR FE bR Z —TE IR TAERHE)
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