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Primary assessment of enzymatic measurement of glycated albumin”
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Abstract: Objective To evaluate the clinical significance of fast enzymatic measurement of glycated albumin(GA). Methods

143 cases of patients with type 2 diabetes mellitus(DM) and 78 cases of healthy controls were enrolled, for whom the fasting plasma
glucose (FPG) , postprandial 2 hours blood glucose(2hBG) and glycated hemoglobin(HbAlc) were measured. At the same time, the
levels of GA were detected by using enzymatic measurement, the precision and linear rage of the detection kits were analyzed by the
detection of samples with high and low levels of GA,and the reference range of GA was constructed and the correlation between GA
The level of GA in healthy controls was (14.48=+2.12)%. In patients group.there was
fine correlation between GA and HbA1C,FPG and 2hBG(r=0. 868 7,0. 854,0. 836, P<C0. 01). In patients with HbAlc>7.0%,
4. 0% <HbA1c<{7.0% or HbAlc<<4. 0% ,the correlation coefficients between GA and HbA1C were 0. 823(P<<0. 01),0. 756 (P<<
0.05) and 0. 187(P>>0. 05) ,respectively. There was statistical difference of the level of GA between healthy controls,individual at
criticality and patients with DM(P<Z0. 001).

run and between-run less than 2% and 5% respectively and the correlation coefficient of linear range was 0. 998 7. Conclusion GA

and other indexes was evaluated. Results

The enzymatic measurement of GA was with the coefficients of variability of within-

could be well correlated with HbAlc,especially in patients with poor control of blood glucose for a long time. The enzymatic meas-
urement of GA was with fine precision and linearity.

Key words: diabetes mellitus, Type 25 hemoglobinA, glycosylated; glycated albumin

M PR (DM S — Fil g B R & 93 AL 1 o8 oK 52 2 B T A AL GA MEG € DL S AE DM OHE A /4 1k IR 17
3 WA 5 905 5 B T A e 58U T 0 i I A AR . R 1 #ERFAE
E DM BN 2% ~3%, I LEET 02 — i B K. L1 — %Rk WX IR 78 7, £ 4% 19~61 %, JiT .
iM% (blood glucose, BG) Wil & DM H &2 TAEP — k% BIRETC W . 25 M MR (FPG)<<6. 11 mmol/L 485 2 h I
HERH T, RIFR BG 6 fB A SE 5 DM 20 18 1k I & 4 (2hBG) << 7. 77 mmol/L; I #* & 2 % B 2hBG 7. 77 ~ 11. 1

MR

W g A A e . BRI 4T & F (hemoglobin Ale, HbATe) il %€
fEJ DM JFRcH e MG Ir T R MR ET ) Z M T
FOR AR AT Sz e DM B8 3 BRAE 2~3 A~ A B9 P 3 bk o7, /T
FF VA BG f&fl i pR™ . {5 i T 1 3% A I 21 2 1 (hemo-
globin, Hb) 2 32 M4, X F 5 Ik 40 199 5% I 5508 4 2% i 5
PRI T S 1) 21 290 SR R 1 i i DML 8 5 R A TR YT R A
A B F EL DM W) & ¥, HbAlc A BEUMERA K e ik 11 59 BG
325 47 00 18 S I S B 4 T BG K9 2B 4k

AL & H (glycated albumin, GA) X} 4 1 N BG 725 1k 4L
B RE R W BB 3E 2~ 3 A S ¥ BG KRR, AR BESE B
WX DM B GA 5&WUE H] BG 100 48 45 /9 48 ¢ fiﬁ?’ﬂ?

x  FEATH . BB WUFREN(51308050223), &

mmol/L 5% FPG 6. 11~7.0 mmol/L [} &% 30 fi, FE #4535~
68 2 s AL %6 HRUAS B S 3A Y 2 TRUBE PR (T2DMD) B 35 147 fi,
AR 31~T73 A 1999 AE A DAL (WHO)DM 2
B bR i, 99 A DM 4,

1.2 {88 5tH) SR H S 7170s 4 A 354 423 #r A, BG izt
FCO MBI B b 5T FE R ZE BRI A Al 4R 4L, GA B % i
FI ey H A AL R 2w SR HbATe 32870 fr b 50 JUi 2 w424t
1.3 A A

1301 S FWE 1 520 2 1 ST T 3 B ot b A 7 17 9 R e 1
SILTR TR AR 5 M AR GA 7k%%%1tﬁ%ﬁ§ ELJE
i) 420 P A T 7= 25 00 W A 2 25 1R - A o 7 T T I L

i IRAE#  E-mail : puxiaoyong(@ yahoo. com,



E AR I E ¥ 4% 2011 48 10 A % 32 %% 17 # Int ] Lab Med,October 2011, Vol. 32,No. 17 e 1921 -

A A A RS A A A B E T . 5 &
B (0 38 R A2 BE 20 B b A A A 2R 0 3R I 0 R IR
JERE(E . 1T GAMWREE.
1.3.2 FHRAL IS i I 35 3 85 A Y SH &L SR )5 598 H
28 (BCP)E A Ul 58 (25 45 1k I s WO (B L 1H B &
He .
1.3.3 #PIARXIE GAMH:

GAffi= GAWE/EHEHWE/1. 14X 100+2. 9
1.3.4 RAHCESEENE FPG . 2hBG, 5% FH 3L 5 5 42 47 11
BRI HbAlc,
L4 ik SR GRAENERIES R, 074 A s k4
A3 BT A3 5 A N S I R b AR Bl SE iR . AR
D5 [) i R B 4 7 LA NS . 43 B3k 5 GA w5 (i 1 3% AR S
I 375 VA 32 700G 25 B R e SRR g .
1.5 Siih2eab3 RA SPSS 11. 5 8 #EAT S it 2557 B . R
FATT 2255 A VK 643 A AR 1 [ 09 25 5 44 vk
2 % S
2.1 KSR AN e HESE I DR S5 8 A iE 22 Dt & (NCCLS)
EPS-T PP 23Rk, 43 4% GA &t ly 8.5%.14.6%.29.5%
M3E 3 4, — OS2 e 20 W 5 Wi FAT il e . & A 4y B °F
A — KL 20 d. B ESE RiC R R, &R CVEHM
A 1. 28%.1.32% 1. 01% . -4 1. 20 % s 4k ] CV 435
H:3.29%.3.17%.2.71% , F-# 3. 06 % ,

2.2 LPEIE  #i M NCCLS EPS-P 3% 5 &5, gk ##
29. 5% 1 8.5 % M S IR A LTS 45 2 ARG H i — (S &
RAT=AR A 19. 0% h M EHFS mMESERE. =4
24.3% .13. 8 %655 5 AN [F) B B A . 7R AL A% 1 AR AE 3 = {EL A
o (A BAGAE 43 3000 s T E IR E AR E L X R s
(B, Y A SR (B SR A7 [543 4, o) 5 #2 o Y=0. 981 0X
+0.118 0,7=0.998 7,

2.3 FREE i GA SR 14, 6 % BT L 43 3 4y . 4
A G RN 8.5% .14, 9% .29. 5% (1 1ML 7 » JH A ¥ X504 S 17 )
SE LT [ R 4 Bk 101, 8%, 98, 5% . 103. 1%, ¥ Ky
101. 1%,

2.4 PRI WL MY MiE (GA &k 14. 6 %) 408 5 1
S B =B H m (TG) , Hb, 41 % (TBIL) , JRR (UA) L #T
BRI R - FL Rk B 435 TG 8. 7 mmol/L, Hb 200 g/L, TBIL
561 pmol/L,UA 3 000 pmol/L, 3 MLk 500 pmol/L, J4 i
M 45 /& TR LRI ET X GA & ¥ TR .

2.5 ZHulE KL 78 B fH X B M GA KL Rk
M GA SR (TE29) J(14.184+2.12) %,

2.6 fdFEXTHRA I A 4H A DM 26 HbAle .GA . FPG.2hBG
K 25 17 2008 BEREXT BR 4] 5 i 4 4 . DM 4 1] GA 2
SRR L (P<<0.001); I A F 415 DM 41 5] GA 2 5
G2 = S (P<0. 001) 5 feit B X FR 40 5 1ifs S 4 4 . DM 41 1]
HbAlc . FPG.2hBG 2 R E G il 2% 8 X (P<<0. 00D, lL#E 1,

*1 £i%06 40 HbAlc .GAFPG Fa 2hBG 4 R b &k (T3 25)

24 5 n HbAlc( %) GA(%) FPG(mmol/L) 2hBG(mmol/L)
et T HR 2] 78 5.3940. 24 14.18+2.12 5.26+0. 31 5.35941.25
Il 5 & 21 31 5.9840.45% 15.3841. 21" 6.1740.61" 7.52041. 24~
DM 41 147 7.21+£1.22%% 19.8443.01" % 8.4241.55% % 17.02044, 025 #

*P<C0. 001, 5@ FExT AL g * - P<<0. 001, 5 A& 4l L4

2.7 AHRPESTHT X 147 BB E B A M T R . GA S
HbAlc A BIF MM 6 (r=0.868 7, P<<0.01); GA 5
FPG.2hBG 2 IF 2% (r=0. 854.0. 836, P<C0. 01) ; HbAlc>
7.0% 4. 0% << HbA1c<{7. 0% LA 2 HbAlc<<4. 0% I} GA 5
HbAlc fIFHE 25 r 43 B R 0. 823(P<C0. 01).,0. 756 (P <<
0.05) 1 0. 187(P>>0. 05) ; @ fE 3 . Ifi A 3% A1 DM [ % [7] GA
ZRA G E L (P<<0.00D),
3 it it

DM 12 Wi Ko % 0 W5 0 3= ZEAR HE BG W EE I 2 . Kt
WEE W K30 W A %% i BG /KB A B T8 2> DM AH 6
JERIEM KL . BuiE W TGRS BG W48 b5 4 15 7
ik BG.#§42 e BG.2hBG.HbAlc.GA, i F BG & &5 %
WY S EZ R, A B AR % W B Ak BG
B K, Bl — 28 DM R E 199 15 N BB A 850l i AT 1, A
1M 4% & ™ E i DM 3F & 5E . 78 DM 2 Wi J7 i - BG & A Al B AL
PR 266 X6 48 A o A0 B B8 B A A B (A DM il (1 — AN 5 a8
BT B0 B AR BE Z0 9 BG /K, J8 T 5 1 BG #5061 Wi
B IFASRBAE Dy P 6 4 o R B A dE A

HbAlc J& Hb F14 % 5 2 18] £ 33 2 1% 1%, A °T 36 119, E i
A& SR T 245 G 9% R 7 . FL ik B 5 40 Al A 39120 D
Uz W A BG -39k BE A 56 A2 8K BG s, R
238 B B YR 5 e R R R E R A S R R
JoR i 2 A R IG5, T e e B 3 o /T 2~ 3 A~ H 193 BG
KA R F PR BG 2 25 8, 2 ) B DMK 45 36 Y B 47
febr. Al TEMB S Hb 2, LB EX HbAlc

H—E R F I & 2000 L A0 8 12 2k i 45 e 1T
Tl 2140 BT BT S 38 i DM B3, MAL TR 7 7 RIR Y
HBEE DM B & B, HbAle R AE & i Hi 52 i B 2 307 390 A9
il 1% 50 . % HbAlc A2 W DM #8536 4x A REBUCBLAT
B W T o 36, T AR S DM Y 3 2 R g R A A . MR NRERY
HbAlc 4.0%~7.0% ., WRKF 1L 5000t il B E A HEE
Fr2 b BG, 0] 68 H L DM B, sh Bk EE AL , (1 P o 45 0 R

GA £ DM B i 1 BG $5 il 38 b - 7216 )R £ 7T V£ A BG
B AR AR 00 1) Wl - B, % U3 & B DML & DM IR YT A 8%
KE . GA BT E AW N-K B 54 &0 & A 38 B2 50 1Y
FEW) . FEILE P A S BN AR E R A I X Schiff
HWR B S AW A OC, PR WG T AN AT 0 = HE
e E MR . EANRNEREORES WA NEA, 2
SR 5 BG MR E M R %Y, R B 32 B0 & H 0 55 s,
GA A% HbAlc 52 Hb 745 5 A2 41 Ml 5 357 3 19 52 i, R ot g iR
T TR ST W DM RS . AR SR TR R L GA
A EF R T5-5 00 000 5 S JE] 48 L A 9 T T X A0 T A b 2 1 A
HEAIR T DM W ) 5555 A8 5 | R A ) i 38 0k s 7E Bk T L A
WFE B W A0 B 1 5 | Ak B /0N 35k 2R 58 200 M 4 s IV 780 e D P
BN 38 7 S A g B N ER R A TR R G i R L R K
T2 2E B /N BRI AL, AT BB 5 30 DM B 14 5 B R S,
BP0 GA I RE ¥ H AR 22 3 0F 22 00 0 16 SR BR 85 1 28 e vk
(HPLO , o] w1 I 22 535 8530 BG 1361 /9 S Ak /K F 5
p T A 0 B A R A B AR /N SR R R LT R . [ A
vk GA I BAR 2 35 5 B 55 B Genzyme 23 w] #E ) 19— Fi ¢



- 1922 -

PRI B ¥ 407 2011 4F 10 F 4 32 %% 17 #] 1Int J Lab Med,October 2011, Vol. 32,No. 17

SRR B GAWE J7 % AR R T AL T I e o Lt
TR LR AR T as A AT L HI BRI R & B T
TR A ERN B L RS R, ML, R H AR
Tl b F & IR (GA-L) 78 48 5 7 i e 1 19 W] s Jn Al
BEAb S FE TR T 25 R 22 25 I P 105 20 0 b 0 356 T b Ak T 45 2 1 5
I L (R s i N R Dl R 1 i 7 A I B DO = W e 2
T AR R B BCP B R B 40 (BCG) , il Bk &
FGHI S S5 SR R T SRR R GA 5 s T A E 4
R GA /K-, AT 25 Bk 1 I ¥ ¥ B 1 KT X e ) 45 41 1)
S S RS A e B & . GA i HbAlc Yy gE iR 3k
W BG 22 46K 1 GA I B IR B9 BG 28 Ak B[] 57 3%, [ it
Al GA BEAE BG A8 fk 5 {2 35 i B8 1 410 R B 1) b Sz e BG K
-, U HGE T BG i sh 3 K w12 [ N B R 9T T
AR

AT Bow , Lucica GA-L i 7] & W 22 17 GA KF, A
{LHA R IRS % B (LN CV<<2% . dik i) CV<<5%) K i B
HEMG=0.998 D, H THEHEF >, 5818 45 1 X 43 DM Fi13E
DM % (P<<0.00D), [fAf £ M 5 HbAlc,FPG #1 2hBG B
AR &M (P<<0. 001) , 3B 45 3R 2.7k GA . HbAlc 5 FPG,
2hBG B r 2394 0. 745.0. 739 F1 0. 612.,0. 608, 1 33 XF 78 14
fl S S H GA I E . 143 1 Lucica GA-L #0122 A GA 1y
S N (14, 48+2.12) %, % E ik, Lucica GA-L 31l
B GA AU P, B ERG . o] 5,58 T 00w /8 B
DM & # WK BG K B E LG IR E. A5 NhE
i GA K DU 42 B30 T B0E Y7 . i DM 3 A& S 35 5 48
HAS DU il 2 A T 5 i B 5T 1 .

S &k

[1] American Diabetes Association. Standards of medical care in dia-

betes[J]. Diabetes Care,2004,27(Suppll) ; S15-35.

[2] Schleicher ED, Gerbitz KD, Dolhofer R, et al. Clinical utility of
non-enzymatic glycosylated blood proteins as an index of glucose
control[ J]. Diabetes Care,1984,7(6) :548-556.

[3] National Committee for Clinical Laboratory Standards. EP5-P User
comparison of quantitive clinical laboratory usingpatient samples; pro-
posed guideling[ S]. Wayne,PA: NCCLS, 1986.

[4] Cohen MP,Chen S,Ziyadeh FN,et al. Evidence linking glycatedal-
bumin to altered glomerular nephrin and VEGF expression, pro-
teinuria,and diabetic nephropathy[ J]. Kidney Int,2005,68 (4):
1554-1561.

[5] Amore A,Cirina P, Conti G, et al. Amadori-configurated albumin
in-duces nitric oxide-dependent apoptosis of endothelial cells: a
possi ble mechanism of diabetic vasculopathy [ J]. Nephrol Dial
Transplant,2004,19(1) :53-60.

[6] Cohen MP,Lautenslager GT,Hud E, et al. Inhibiting albumin gly-
cation at tenuates dysregulation of VEGFR21 and collagen [\ sub-
chain production and the development of renal insufficiency[]].
Am J Physiol Renal Physiol,2007,292 (2):789-795.

[7] Shima K,Ito N, Abe F,et al. High-performance liqcuid chromato-
graphic assay of serum glycated albumin[]]. Diabetologia, 1988,
31(8):627-631.

[8] Zatdk, XIpK. Wik 74 & A (GSP) By B sh kil & Bif R 5 [T
AR PR 24 2% 75 2003, 13(2) : 26-27.

L9 BEmTHT, 4% [ AL SR HE. TR e 4 Ak i vk I A B 2R i ar A LT .
A [ S8 2 W2, 2010, 14(10) : 1620-1623.

e fis B #7:2011-05-20)

CEBEEE 1919 B0
T B R 3z i R B TR K I AR AT T R
KFg i) TS5, DA e g5 Rk T B A 41 E
7« i i PR A g A R 6 3 R A T e K, A L AT B I
SR VR E B AL 5. 62 mmol/L K 7E 8 B I =k
WL 11, 20 mmol/L B 19 T4 A B & Wi AR 20 R T 4k
SER AR BN O A A IR E BT IR B R Y R R A
175.60 pmol/L B, A LRI 2 T3 F Hy 5. 88% . H A b5
PRZEA K BB GRS TP RE R, W 6 7 36 4 E
SEHG N 2 RS T AR AT X Vitros-250 HA AR 4T 1) AH 56
P G=0.97) BB AR T IR TSR .

e R R o B B SR A T T IR R T T ROR DG X
e 2 1) — WP 1 L A0 ARG B P R A 2R A K S — 1
S B BRI AT RE SR R AR I T ORI A © R T AR DU AR
W BB AR ARE N e i AT B R e a il .
E RS NAER R B 15 min, FFEME S B P h REA
B ATRE SRS KO - F 48 P K T AT R I 0 e I
A0 B AR 2 G A g R 0 e ) A 0 G R RO
A% 5 L B A1 Sk PRSP A 56 T ok T TR B b ik — 3
SR 5 2 A b A T AL B T kA

&k

(1] dimes. i Pug i M]. K. 5P H AL 2003 . 2-4.
(2] BAKUK. W A B0 AX A8 1 & e ka4 [T ). BRy7 4 4, 2008,21(4) ; 5~
6.

(3] ZET. KB&, Sk M. 5 P i 30 i BUR kR a # [J]. ARZ%E
[£,2005,48(2) :118-119.

(4] i, £ =, A E RS 3R MR LMD. 2 i At R K
AR AL 1997125,

(5] FIme, AR5, SeANLL 45, i T 3O O 1% 43T s 2 26 A6 T L f I3 11
SB[, R ZE BE 2%, 2008,10(33) :1262-1264.

(6] BXEE. @R THREAR S B (M. 5B A R 9 i B AL
2005:10-15.

[7] Anhorn MG,Mahler HC, Langer K. Freeze drying of human ser-
um albumin (HSA) nanoparticles with different excipients[J]. Int
J Pharm.2008,363(1-2) :162-169.

(81 - figp BH. 35 o s800; Be 5 b Ty =k G A I S A R i [ ). b 0 R 2
K 2275 ,2002,17(1) : 16-18.

(9] ZHEZ. FRACTE LA 15 I A= Al &G 30 25 21 1 2w K 43 e L0 0. 46 36
22 5 PR . 2006, 3(4) 1 164-165.

(107 SRR . A WL 2. VITROS-250 28 A b 40 #7430 52
S50 XA IE LT ] K30 BE 2% . 2006, 21(3) : 285-287.

[11] Grabowska I,Stadnik D,Chudy M,et al. Architecture and method
of fabrication PDMS system for uric acid determination[ J]. Sen-
sors and Actuators B:Chemical,2007,121(20) :445-451.

(12 9% 4. 5 2 3 A2 18 3l 26 Ak 43 B 4SO B0k B s L [T ). BEy7 1L
A 2% 4% ,2006,27(1) : 76.

(18] 45 3CZE. A 485 2 B8 2 R W A % A B (0 . b I B2 97 48 Ml 2k
2002,26(5):323-328.

s H 3 :2011-05-20)





