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Abstract: 1,5-anhydroglucitol (1,5-AG) is a chemically inert monosaccharide widely distributed in the human body, whose
concentration is stable under normal serum glucose level but declines when serum glucose level exceeds the renal glucose
threshold. 1,5-AG can reflect short-term glycemic control, especially serum glucose fluctuation and postprandial hyperglyce-
mia. 1,5-AG also shows superior sensitivity and specificity in early diagnosis of diabetes and notable value in gestational dia-
betes mellitus,neonatal complications, diabetes-related microangiopathy monitor,and cardiovascular and cerebrovascular ad-
verse event prediction. In addition,1,5-AG directly participates in glucose metabolism and inflammatory reactions. In conclu-
sion,1,5-AG has been proved as a promising clinical and academic biomarker.

Keywords: 1,5-anhydroglucitol; glucose fluctuation;microangiopathy;cardiovascular diseases

B DRI 2 6 T N R A R B R R EIRE IR BT b AT Tk

PR REE 1L 6NN RIFM MAERER EEE 1 1,0 AC WEYEHERREHSR 1973 4
FEEML N FEEEHEIFREMKBAUG,  Pitkahen 5 IR AN HE W TR H 1.5-AG, b
T AL 35 2l 485 K 25 A S LA B S8 A B B R R RE . TR B BFEIE S 1, 5-AG & —Fh i v & i ALK T

JNE o JIIE A PR I ACRE Y R A VR T . BHTETH T
) 1t W 6 Bl B 8 A an Ak i 21 & 3 (HbALe) b
FRIE B A (GA) IR BE e (FA) Y6 16 I 48 I v
11857 o ) O W R L 11 N
M 1, 5-J 7K % 459 # B2 (1, 5-anhydroglucitol, 1, 5-
AG, XFR 1, 5-B 7K 11 L ) 2 AR P AL 271 14 1 AT
VsV SRR 32 A Ak 2% 1 R e N S B YRR 0 RT R Bt 2
~ 4 Je] PN OB AT K it b U Sl A B X 4R R
MBE B, 4 2 HTRE  H AL Z A E R b
PRI I PR W ) E AR B 1,5-AG I 5E ik
E@%m&llmrﬁﬁﬁﬁ%,,\XTﬁiﬁ(ﬁ W PR s 2
2% B 36007 B S A a7 B A, AR SOR X
FEW SRR BT A DN 2 RURT I DR N FH a2 Jg

2B ) Z oo B, LU R 2 T B4
HAWE ., AMEN 1,5-AG FEEAEWEA, K
ZRRIREYH 1,5-AG FEMIE, EXMASE
g E . AR H R 2N g B AR -
WE[A a1 55 i K 4 (SGLTH) N E W h 8 E 1,5-AG
25 4.38 mgt s 2 N R G 0.4 mg, H
FARAF & L R K B LA e XA . 1.5-AG
Al H H 8 A B N ER LI B (8 L 4 B0k 3 o /S
B SGLT4 EW L. & H LR HEH =4 4.76
mg,,Jsﬁ;HFtHET@m%Tﬁr RHNE N T il
Bf,1,5-AG & —Flifb = EHMLEaw. A2 5
AR AT R L S o VR B A — N LT R R AR
ERA, B ORI R 1.5-AG A fdf H i 37 ik

» EE&TIH:EHRHRFHISE (81470937,81641024) , B K A & R A e 547 8 4 € (2016 YFC0901500) , 72 & [F % H 6 X
T AHF &R MR A4S T R 5 384 VE T B (2018 YBZD0557) , H1 [ 5 2 B 2% bt 5 2% 5 i B R 6 37 TR & 3 %
Bl (2016-12M-2-004) , b 5T B3 1 [ 2 g 202 PO FE 42 (201621gc0103) , H [ B8 24 b2 g Pl Fl 2 2 3k 4

ﬂz%ﬁﬁ MR 994 ) Z L AE R A I R R 2

L2 2 W, Tel:010-65295058 , E-mail : linpumc@126. com,

EIEE PR H] (1971 —) , & 0 3 AT T, A4 S0, S Ak & B RERGAE 5, Tel. 010-69155058 , E-mail ; chenlimeng@ pumch. cn,



2 PR B 12 27 2

$33% 4 20184E7 H ] Mod Lab Med, Vol. 33,No. 4, July. 2018

1£ 30 min PIIKIE(H .3 h 2B B4 .24 h WILT
AR HEH IR A 24 h P 1,5-AG I i
WA R R e,
2 1,5-AGC B8N AE 1,5-AG AN E &
THATwE k. B TR WA v T LT N I
P E TR 1,5-AG W E, A°C T {RAE 4
—20 CWIRTLRAF 3 4F . A Jr ik &l T -
VA 2 0 S AH o T A R e g AR 4 i [ A
S WA 8 5 B B T E WS 2E AR K T 9 (LC-
MS/MS) F e 4k 2= B be i ek B B9 2825 . B § iR
14 7 30 2 ] 7 AR TR - L T SR Ak T Y B S T T
ARSI RS AR AR L B S A VR R A B . 20 4D 90
AR, H A B R R R & Y GlycoMark ™
Tl A 5, %R F & 2003 4E 455t 26 [ FDA it
Y T T 0 R e AR A e ) I AR R R K . B
VLR & PR L 12350t mT ARG e A e v 1, 5-
AG K, H [ A K A B 25 6 v b 2k 3L
5 g 0TI AR R SR D WST-5 Ay 8 U5 1 JiE
B ATk — 2 BRI 0 1K 0 A A Lt R
Tk AR
3 1,5-AG X MMM ANMENZIEE ¥
BB ESZ M 1,5-AG K FMEER K., 2
Ik B W B A Pl TR R v R A e M S il
& SGLT4 WEM I sk, e F I 1,5-AG 1Y
FEWCL PR 1, 5-AG 1 HE k& 38 , 3 15 B0 i
1,5-AG M. AKN 1.5-AG MbEs T, i
TR P ZAHEAE 1,5-AG, 754 IR 8 i
YT L AR R, 2 i K T IE B R, 1, 5-AG RE RS DL
FRZ 0.5 png/ml B HORZ WK EZIE R . KU, i
B 1.5-AG K FAUAL 32 = i % R 2o B B ) 5 22
i [F1) 1108 F 52 W) 2 2 300 3~ 7 K I I HE s o AR
W B L AN I s B ) B SRR B R L L
W 245 1 97 SR I BE D Bh M. 1, 5-AG 5 R A ik
EIEROOC K., 1 HbAlc M. 1.5-AG £ Il % W
SRS NSRS I Nl 1 A I o = i N 1| &4
AN A i B9 R0 s A GA T FA M H . R % 18T
A ARG B R R RIS T AR i 45 R Y R
M, PR, 1,5-AG 5 bR 4% S8 i b5 48 Ar AH Lo . A7
B A AR R R

TR MRS HbALlc —FE, AFE 1 K M 5l %t
1,5-AG WA — &m0, B ok ik &
M N AT LA 354 SGLT4 WL 1.5-AG & &
R A LR B 25 ) T R R
M 1,5-AG K, A58 RMA™HE D REH F &
M 1.5-AG KFHIEZEYGA 1 000 B 75 % 4
B ST $E R - R B I BE S & i3 (eGFR=30
ml/min) . 1,5-AG {H5 eGFR 3£ JC 8 Z 45 6 H:0 |

PR e F 12 Pk B T R vl (CKD) 3 LA B i iR 3
FERE A 1,5-AG B, 8 55 B SR
i), I BEAF W% PRSI E 1,5-AG AYIE# {5
4 1,5-AG IR 3R A& 3
L1 B T4 kogm An ARk b ko BEEF A
T OBE PR & 95 5 0 DR RGO 38 D) 7 B R E R
5 R R R R 5 B %) T 9 Ol B R W PR
Wi, OGTT X5 2 B A & U ik, (B
PR EAE B M 2 YR L FERT A L I AN 5 ;1 R
{5 B 25 I BE 5% HbAlc 7] RE £ it U 50 40 8% T
ZHE R BN R, FHIE 1,5-AG gk B
ARG RIE RN TSt ok B 1 170 fl op E 4L X
S B B SEE W, 1, 5-AG XERE IR 9 0 A Y
ROC i £ i B AU B 34 48 T HbAle, K E
3 —IRYR A 3 098 iR IR 1= N HE B A 58 UE S
1,5-AG kA 25 i i 4% vT B2 = W PR 12 Wi %6, iUk
B 82.5%, ¥ S BF 83.5%, Al fii 75% M
OGTTM . 1,5-AG By a2 {7 — YR I 24 &
i, AR A G AR B ] 5K, R 32 IR BE T B 52 ), B 4
FRIWEE A, R ARRMER 1,5-AG I & J7
R N A BB R I R B HE T Sk A 4 fRT AR Y
G A I W0 7 =K R R R B v B PR 9 O A
WA SR A A L A R AR A I R

W58 2210 1.5-AG VE g I 8% 38 18] 10
By i A A= AR S Y. DFSRIEBH A2 IH B 0 1, 5-AG
W B 5 22 0 09 1 g &R 28 5C, T1IDM, T2DM
FUE Y% PRAS (GDMD 22 47 (19 °F- 34 1,5-AG KV 43
Wk 3. 7742.82,5. 734438 Fl 8. 89+ 4. 39 pg/
ml, 22 5 WA 3 2F 3 X (P<<0.000 1), [AE}, 22
1 1,5-AG KE5 A JLIRE R AL (r=—
0.28, P=0.005) , 5 A= JLAK il b5 XU B, 2 2 AH
K. BRI R B AR M O G XA e 24
h W ILBEE T 1. 7 mmol/L, 80 H A= J5 48 h P9 I 4
KT 2.5 mmol/L) Wi A LB E R 1,5-AG K
I F R & AR M S F 4 9F 78 GDM W4 A 45 it
FRE N (P=0.02), W 1.5-AG 1 J T Wi 2= 11
I 4 B 20 1 B, O I B A2 L &k B R o g XL
A
L2 RmR S A AR A s e IR S U D% sh A
PRI AE AR E W . 1, 5-AG 7 LA 28 R 0 PR 0%
AH S FTHE WS PR A 56 B I A A . RUAE A A
O ) 1A IR B, L R AR I e I R I A T 4
IRERADE I R F T K= R AR BT 1 €4
I 5495 28 D) AH 6, B 4 5 SOME R s 1ok 1t 5 O & E
CRL T R A8 8 PR B 5D 1 & AR Ak g . 1 5k
Dworacka ZEM ML FMIK 1,5-AG KFE 5 CD4 Al
CD8™ Ik [ 4 A W7 5 o 185 i AH O L T T 20 i 2 50



AR REARE H 3% A4 201847 H

J Mod Lab Med, Vol. 33,No. 4,]July. 2018 3

ok 55 A 5 T R B 5 P95 B fbk P ) 4 L G KO
55 2y Jok o A B Ak 1 0F 2 %85 D AH OGBS 1.5-AG K
SR 7 B Y Bl kR RE BE AL KUK . B S A BT B
WZEH IME 1,5-AG K AT A S 15 DR 5 A0 19 55
A5 (DR) & A RUBS: 19 15000 48 A%, I8 1, 5-AG KF 2
/8B E Y DR OXURS: . 7E HbA1c<<8. 0% if.1,5-AG
IR A B AR DR o £ B PR TR IS A % i R B
Fhir . [AIEE, T2DM I & 8 PR 9 ' 9% (DND 35 1l
W 1,5-AG KB ZE LTI DN 4, #/5 T2DM f
B e Bl H A 1.5-AG By R RS U he OE
2. R DR T A e A B A B ST AR T
1,5-AG 7KV 5 CKD KUK (9 £ AH 5¢ XK F 0. 68,
P<C0. 01) . 7 45 1 J il 1fiL A 1B PR 95 HB 1 0 )
WK BLAT Ge it 2 XM, A 59 — T 98I 52
ELZHEEBRED AN OS2 BEVL 4 R E
FRE PR 2 eGFR, 2 H R M A U A = 5 . fIK
1,5-AG KV 55 & iy CKD XU (4 4H 56 PE R R A
Giit B L (P<<0.01) . HZ%'H CKD 4 1,5-
AG 532 & T HEBE RS 1 B /hek CKD 3 (P<<
0.01), fiX 1,5-AG /K B2 8 iF 3£ 8 78 o & 1
ESRD JUH i 7E s ) 25 4 B B A A v, 1, 5-
AG PRHEME IR B R, F,1,5-AG W®rl Bl
TEALBE PR FIEBE PR B P 3 1 — T B E R A
L3 TR S B B B K e AR R BR T O B
MR AE 5 1,5-AG 7K 38 AT LA FU g bR s X o
M, HoRHARANBERIR A 1,5-AG T &
5B B (CAVD R IE B A5 R 1.5-
AG AT LLSSI0 R R A e AR . HR ik 1,5-AG KF
HEIRBE PRI H A I A O I A 5 9 e A R L B
R 5 H 2 e M IV I AR O LR A5 L A R ] R AT
(HbAlc << 7% MM IRIR B MK 1,5-AG K
A R S S 1 e e i e A s v i A e 1
KAEREE [OR 2.26(1.56~3.28), P<<0.05]. It
A B AR T A 50 0 B AR B PR R L 1, 5-AG
XFCy I 48 S ARt G A0 AR A SR B, TR IR b
JRIGHEE . 1,5-AG<T10. 0 pg/ml 44 H B F 5.0
i i A g XU J 2 B 2. 34 fF (P=0.022),
RA ARSI WU BE G 25 rh R ) A PRI R T
o 4.07 £ (P <<0.01), H W # E T
HbALcM™, 1,5-AG i 0] LU 7R 28 1 56 IR 3 Bk A
ATBIT ARG O M58 S R A 75 Bt IR 3l ik Ol iz
AR FNHLE AR I iz A B E R HAL R 1.5-AG
KFHAR(14. 54+6. 6 pg/ml vs 17.3+7.0 pg/ml,
P=0.02)0%,

L4 AEaBEAYREEREGEREL ME
1,5-AG KFEAALAT LA Sz e 3w 19 1 4 42 o 47 00,
WFR R BT LS5 e Y o &, 40 W e

TE B A A B [E B A 1,5-AG, m] DL g 3

RS A B, X — A EH AT RESR IR T 1,5-AG

XF 7N XURE g B A0 AR . s SE s R WL 1, 5-

AG ] LLAE 38 G PR 1 K B/ o BB il 50 26 B 0%

PE 0 22 2 T | O T LW I A Ao Y 4 o

YEFH . ot 20 1,5-AG i BE 0% 0 ik i &

PR A L P R B 2R A b . IR BB S SRR 1,5-AG fF

TEWTEM BRSO B THRAW 1,5-AG JFA S

5ag g A AR PeaT 22 5 I HE L TS 25 3 nOBE IR

W HE AN IV BEA . 1, 5-AG i8] LA 4

N B RAE . R 22 B8 (LPS) n] ] 3% F w3 41 g B

KB A TNF-a,1L-6, MCP-1 1 IL-1p Hl 8 4 4E

TN A 55 i 55, 78 32 B LPS il 3 A% /1 BRI

W, 1,5-AG ]38 i 7 il w3 40 i v ) Akt/NF-kB

T MR A i 42 4 4 AR DX 1 BE AR INOS R 38 L 4%

LPS 5% ) 4 RE N » 48 i 3t 36 o 753 21 1 258y

5. XKW 1,5-AG REHE R T2DM & X LPS

.

Zi LTk, 1,5-AG 2 —Mik =i A2

AR A P v B AR Y SOl LUk B AR R R & T

W R 1) g I A e ) e B G . A Ak

BH DRI W35 A5, I 1, 5-AG A FEA il 77 R AIG,

AV A5 S AR A s ME VR 1, 5-AG B AT Ry JE A W

AR U B I o K P FE AR . A 1.5-AG fE R

SOHE PR s 12 W | B AR B Tk L A 8 L S0 ki

KM F A F A R 4F 0y i PR AT, 148 7 g

VB R 5 AE B IS R S IR YT 2T T A2 R

S % Lk :

[1] XuY,Wang H,He J,et al. Prevalence and control of
diabetes in Chinese adults[ J]. JAMA : Journal of the
American Medical Association, 2013, 310 (9); 948-
959.

[2] Yamanouchi T, Moromizato H, Shinohara T,et al. Es-
timation of plasma glucose fluctuation with a combi-
nation test of hemoglobin Alc and 1, 5-anhydrogluci-
tol[J]. Metabolism: Clinical and Experimental, 1992,
41(8) :862-867.

[3] Nakamura S, Tanabe K, Yoshinaga K, et al. Effects of
1, 5-anhydroglucitol on postprandial blood glucose
and insulin levels and hydrogen excretion in rats and
healthy humans[]J]. The British Journal of Nutrition,
2017,118(2):81-91.

[4] Tazawa S, Yamato T, Fujikura H.et al. SLC5A9/SG
LT4,a new Na' -dependent glucose transporter,is an
essential transporter for mannose, 1, 5-anhydro-D-
glucitol,and fructose[ J]. Life Sciences,2005,76(9):
1039-1050.

[5] Halama A,Kulinski M,Kader SA,et al. Measurement
of 1,5-anhydroglucitol in blood and saliva: from non-
targeted metabolomics to biochemical assay[ ] ]. Jour-
nal of Translational Medicine,2016,14(1) ;:140.

[6] Mook-Kanamori DO, Selim MM, Takiddin AH, et al.
1,5-Anhydroglucitol in saliva is a noninvasive marker
of short-term glycemic control[ J]. The Journal of

Clinical Endocrinology and Metabolism,2014,99(3) ;
E479-E483. (F3#77)



(k33 W)

L7]

(8]

9]

(10]

[11]

(12]

WEAEE, Rk fE s % E 4,45, DL WST-5 Sk €8 U5 I
BN 1,6-AG & & [J]. P ETARLRRE,
2013,23(3) :688-690.
Pan LQ, Zhang DT, Lian GJ,et al. A new enzymaitic
method for determination of 1,5 anhydro-D-glucitol in
serum using WST-5 as a color source[ ] ]. Chinese
Journal of Health Laboratory Technology. 2013, 23
(3):688-690.
Malkan UY, Gunes G, Corakci A. Rational diagnoses
of diabetes: the comparison of 1, 5-anhydroglucitol
with other glycemic markers[]J]. Springer Plus, 2015,
4(1) :587.
T — AT TEAS R ) R A o 1R Ak Il 41 2K 1
IKAEZ R BT, BUAR A 36 B 22 4% 7. 2017,32(2) .
123-125,130.
Wang YY.Hu HZ. Differential analysis of glycosylat-
ed hemoglobin in different sex and age[]J]. Journal of
Modern Laboratory Medicine, 2017,32(2):123-125,
130.
Wang Y,Bai Y. Yang R.et al. Serum 1. 5-anhydro-
glucitol concentrations remain valid as a glycemic
control marker in diabetes with earlier chronic kid-
ney disease stages[ J]. Experimental and Clinical En-
docrinology &. Diabetes, 2017 doi: 10. 1055/S-0043-
122142[ Epub aheaa of print].
Wang Y, Yuan Y.Zhang Y, et al. Serum 1, 5-an-
hydroglucitol level as a screening tool for diabetes
mellitus in a community-based population at high
risk of diabetes[ J]. Acta Diabetologica,2017,54(5) :
425-431.
Su H.Ma X,Yin J.et al. Serum 1,5-anhydroglucitol
levels slightly increase rather than decrease after a
glucose load in subjects with different glucose toler-
ance status[ ] ]. Acta Diabetologica,2017,54(5) :463-
470.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Wright LA, Hirsch 1B, Gooley TA, et al. 1, 5-an-
hydroglucitol and neonatal complications in pregnan-
cy complicated by diabetes[ J ]. Endocrine Practice,
2015,21(7) . 725-733.
Dworacka M, Winiarska H,Borowska M, et al. Pro-
atherogenic alterations in T-lymphocyte subpopula-
tions related to acute hyperglycaemia in type 2 dia-
betic patients[ ] ]. Circ J,2007,71(6):962-967.
Yu B.Zheng Y, Nettleton JA, et al. Serum metabolo-
mic profiling and incident CKD among African A-
mericans| J . Clinical Journal of the American Socie-
ty of Nephrology,2014,9(8) :1410-1417.
Rebholz CM,Grams ME,Chen Y, et al. Serum levels
of 1.5-anhydroglucitol and risk of incident end-stage
renal disease[ J]. American Journal of Epidemiology,
2017,186(8) :952-960.
Liang M, McEvoy JW,Chen Y.et al. Association of
a biomarker of glucose peaks, 1, 5-anhydroglucitol,
with subclinical cardiovascular disease[ ]J]. Diabetes
Care,2016,39(10) :1752-1759.
Fujiwara T, Yoshida M, Akashi N, et al. Lower 1,5-
anhydroglucitol is associated with adverse clinical e-
vents after percutaneous coronary intervention[ ] ].
Heart and Vessels,2016,31(6) :855-862.
Takahashi S, Shimada K, Miyauchi K,et al. Low and
exacerbated levels of 1.5-anhydroglucitol are associ-
ated with cardiovascular events in patients after
first-time elective percutaneous coronary interven-
tion[ J ]. Cardiovascular Diabetology, 2016, 15 (1) :
145.
Meng X, Tancharoen S,Kawahara KI,et al. 1,5-An-
hydroglucitol attenuates cytokine release and pro-
tects mice with type 2 diabetes from inflammatory
reactions [ ] |. International Journal of Immunopa-
thology and Pharmacology,2010,23(1):105-119.

W 75 B #3:2018-06-07 & E HH#:2018-06-27



