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INTRODUCTION

The non-enzymatic reaction of reducing carbohydrates with lysine side chains and N-terminal amino
groups of macromolecules (proteins, phospholipids, and nucleic acids) is called the Maillard reaction or
glycation. This reaction is initiated by the nonenzymatic reaction of reducing sugars with free amino
groups on proteins to form Amadori products. The Amadori products undergo a variety of irreversible
dehydration and rearrangement reactions, leading to the formation of advanced glycation end products
(AGEs). AGEs have adverse effects on the functional properties of proteins. Many AGEs have
fluorescent and covalent cross-linking properties. The accumulation of AGEs is thought to play an
important role in the pathogenesis of diabetic patients and the aging process. The collagen that forms
bone, skin, and blood vessel is also glycated.

The Collagen Glycation Assay Kit, Glucose / Fructose can detect the fluorescent AGEs produced by the
glycation reaction between collagen and sugar on an ongoing basis. The inhibitory effect of samples on
the glycation of collagen can be assayed in a 96-well plate. This kit provides sufficient reagents to
perform up to 192 assays.

This kit tests the ability to inhibit AGE formation and would be useful for checking usefulness of
functional foods or cosmetic materials.

H;N-Protein

Glyoxal-
monoalkylimine

AGE

An
POt
wi

H;N-Protein

Glyoxal Glycolaldehyde

Amadori H,N-Protein
H.N-Protein Product

»
v

D-Glucose

o

A,
o/yO/pe”’ k
RN TR L 3-Deoxyglucosone

4

Fructose-1-phosphate

H:N-Protein

H;N-Protein

Methylglyoxal AGE

2, 3-Enol

H:N-Protein

Glyceraldehyde

3-phosphate Glyceraldehyde AGE

Figure 1. Possible routes for the formation of advanced glycation end-products (AGES)



{ Assay principle )

Collagen Glycation Assay Kit, Glyceraldehyde is a complete assay system designed to measure the

fluorescent AGEs using the fluorescence microplate reader equipped with a 370nm excitation filter and

440nm emission filter.

{I.Kitcomponents )

Components Quantity Storage
Collagen Solution 10 mL
Glyceraldehyde Solution (500mM) 2 mL
Sample Dilution Buffer 30 mL e
/Aminoguanidine Solution (20mM) : Positive control 0.5 mL

* One kit contains regents for 192 assays (96 well Plate)
* Additional materials required
- 96well black plate (clear bottom, sterile)
Greiner [uCLEAR—PLATE BLACK Cat.N0.655090] is recommended.

- Fluorescent microplate reader
(Mode: Fluorescence Bottom Reading, Excitation Wavelength: 370nm, Emission

Wavelength: 440nm)

{I. Assay protocol—96-well plate—)

1)
()

(3)
(4)

()
(6)

()

Collagen solution is stored into the ice (<10 °C) before testing.

Add 50 uL of the collagen solution into the 96-well black plate.

Incubate the plate for 18-24hrs at 37°C under the high humidity condition to avoid drying the well
up (but do not use COz incubator). Collagen solution changes into the white gel.

Prepared positive control by diluting the 20 mM Aminoguanidine solution at the concentration of O,
0.8, 4mM with sample dilution buffer.
Dissolve the samples with the sample dilution buffer and filtrate with 0.22 um.
Add 40 uL of the positive control or samples to each well.
Add 10uL of 500 mM Glyceraldehyde Solution to each well. Mix thoroughly.
Immediately begin reading standard and sample wells with a fluorescent microplate reader with
the Excitation wavelength of 370 nm and an emission wavelength of 440 nm by fluorescence
bottom reading.
Peg this fluorescence intensity at before incubation (0 hr) and describe "Fluorescent intensity A".**
Incubate the plate for 24hrs at 37 °C under the high humidity condition to avoid drying the well up
(but do not
use COz incubator).



(8) After 24 hrs, read the fluorescent intensity with a fluorescent microplate reader at 37 °C.

Peg the fluorescence intensity at after incubation for 24 hrs fluorescent intensity and describe
"Fluorescent intensity B".

(9) The reduction of fluorescence intensity (Fluorescent intensity B—Fluorescent intensity A) from
control

fluorescence intensity is the inhibitory effect of glycation.

** |n case samples contain florescent material, subtract the florescence intensity of the sample

group without addition of glyceraldehyde (as "sample blank") from the group with glyceral
dehyde.

(. Example of Results )

The following figure demonstrates Collagen Glycation Assay Kit, Glyceraldehyde results that inhibitory
effects of aminoguanidin, Houttuynia cordata extraction, and Asparagus extraction on collagen glycation.

Collagen Anti-glycation Assay
(n=3)
30000

25000

20000 |
15000 +——

10000 +—

Reduction of Fluorocence Intensity (B-A)

5000 +—

0 08 4 20 1125 1/25 15 11 1125 1/25 15 11
Aminoguanidin(mM) Houttuynia cordata Asparagus extraction
extraction

{IV. References)
(1) A. Nishikawa, T. Taira, K. Yoshizato. In Vitro Maturation of Collagen Fibrils Modulates Spreading, DNA
Synthesis, and Collagenolysis of Epidermal Cells and Fibroblasts. Exp. Cell Res. (1987) 171, 164-177.
(2) H. Shoda et al. Inhibitory Effects of Tenilsetam on the Maillard Reaction. Endocrinology (1997) 138, 1886—1892.
(3) J. Takino et al. The Formation of Intracellular Glyceraldehyde-Derived Advanced glycation End-

Products and Cytotoxicity. J Gastroenterol. (2010) 45, 646—655 PMID: 20084527.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Jun-ichi%2BTakino%2Bet%2Bal.%2B(2010)%2BThe%2Bformation%2Bof%2Bintracellular%2Bglyceraldehyde-derived%2Badvanced%2Bglycation%2Bend-products%2Band%2Bcytotoxicity.%2B%2BJ.%2BGastroenterol%2B45%3A%2B646-655

B JRENAARTAR

Cosmo Bi1o Co, LTD.

—IRBFFERF > b

aT—7 U LT vy XY b ver.2
(Z7YEALTILTE R)

[ Collagen Glycation Assay kit: Glyceraldehyde, % : AK71]
2024 FFTH1HYGT

KA~ =27 V% TR 9 2, WIFERRICOZR THASIZE 0,

FEEIE, AEmIEENICB W TRAIRAREBR TH LN, —HTERRNDOZ o RTBEDY P oR0T IV F =
RIS EM LRGN T 5 2 & TH X HOSLAEEN AL L, EHECPEIC RE L JFT 2 &
BEHILTWD, ZORISIHHEEIE (Glycation) & L<IIAA T — RIS EMETIL, 7~ FUEEBYE
BT 2RISR & B, BiAK. FEE 72 & O RO & TR b SO 1% 1 A2 ki) (advanced  glycation end-
products: AGE)IZE D% MISIZT bis, K, MEEE, Feld b slkaez BIELEE S 8
VEThHDaT7—7 b TR < HbRISZ32 T 5,

I, AGEs [ ZERRNIZEBNWTIZ L a—X 21T Tidke <, Zva—20R#F RS, A A7
— FEOSHHARZR E0 b b AEKT 2 2 Lty S, BRANTAERIND AGEs OFTH ., FRISHEGEH
HRERICH KT 270807 0T B RHRD AGEs DEBOBIESCHERICHR b o T b 2 & 2Vl
INTVD,

AFx oy ML 96well 7L — b EAND Z &2k V| ERilnd K UEERIIC a2 T — 7 v OFELORE B D
ZERTEDF Y MO, BERGLOI TS UHHHET v A F o ORE  AKT0) (Z7Vva—RX - T
NI D= ANBEHERIRT 2013 L, R¥y MIBERBTEETHL 7V BALT AT REAWD Z &
T, 27— OIS EET2WEDOA 7 )V —= 7% L0 EHMICIT) 2N TEE7, etk
Hinds K OMBBER BT I 1T D PR LRM BATEIC TR < 72 &0,

Glyoxal- H:N-Protein
. AGE

“p(ote"“ monoalkylimine
i

H:N-Protein
Glyoxal Glycolaldehyde el

i i H:N-Protein
D-Glucose Schiff Amadori P >
H.N-Protein Product
>
O{VOI » k
afl;w H:N-Protein
Y

TS LI 4 3-Deoxyglucosone AGE
Fructose-1-phosphate

v

H:N-Protein

2, 3-Enol Methylglyoxal AGE

H:N-Protein

Glyceraldehyde Glyceraldehyde AGE

3-phosphate

1. AfEN AGEs DR



€I-1. % v MERD

%y AR =R A IRAFRIE
PRI= T — 5 R
Collagen Solution 10mL 1%
7 UL T AT e REEiKE (500mM) oml, 1A
Glyceraldehyde Solution
s 4°C
FETER
Dilution Buffer 30mL 30 mL 1%
T TT =V UK (20mM)
KHURE AR MEME 0.5 mL 14K
Aminoguanidine Solution

¥ A¥x vy M. 96well FL— |k 2S5 DT vEA HBERETY,
¥ a7 — 7 URMERR (mL) & AR GMmL) L, FRa T —7 R (10mL) 1 ARICEF ISR F
L7m, T oEAFEIZOWTIEEDLY FHA,

(I-2. %y bR
c ATy MIFEE L2 T = 6 T 400 (phiEddiR 370nm, HOLER 440nm) AR
& LT, Pl BIER D 28R T 5 Z LI L T 5,

(. RABFE—96well 7L — b EFHWE
BE-) CHELTHIHD
- 96well 77 v 7 TS L— b (BRHIEX A7, WE )
(7' Z A4 —% nCLEAR—PLATE BLACK Cat.No.655090 7= I%[RI% M
- FHRNE « NAHECHEN FREREE T L — b Y — & — (bR 370nm, @K R 440nm)

LT OB, 7V =0 RUOFHETEFENAT 2> T TEE0,
FEEHRIC 3mM 74k T U U AZIRINT 52 L2 ko T, BEE TRVWEREICTHLE/ERETT,

(1) HfnaZ—5 8k, RN H2IOKE LTSN,

(2) Hfna s —F  BRITEHEO O, WROREZIKE (10CLLT) ITRbeR b o< Y gk
METRWE IZHEERERS B T EI VN,

(3) a7 —4 U iwiR%E 1well 720 50 L 92 96well 7' L — MIEL T 7EE W,
= 7 — 7 VERIRITRETEDS @O T 200 pL A A 7 e By FERHNWT S DIRWERD | W
S DHEEHL, FUHETE well IZ0ELTLEEV, BREAEWIGGIZIZTL— haEkn L
RINBELTL &N,

(4) 96well 7L — hOFEAE L, a7 —7 RS well K AMEICE)—ITIEB > TWD Z & ZiER
%, MEREE T BFD 0 37CA v F a_X—F —T—WpfE L TS0, CO2A v Fa—H—
OFERNTRET T 280y, Bfna 7 —7 U NE TRk ¢928, e 52 & CHEBL-Z L
W (=27—=rrr7n) 28k LET,



(5) PBREUEHIEMNR CM £ 73t L2 b0a 7 4 b2 — (JLER 0.22pm) CTAEBBEL =7 —4 v
TNV EIZ40pLEB L TEIN,
ko ha— 37 3 ) T =V U (20mM) AAEER T b SRR AER L a5 —4
T R 40 pLEE LT IEE 0,

(6) &2To well IZ 500mM 7'V BT NATE REEEAZ 10uLicinL, 7L — &7 L— kI —%5

THIPLTLSEZS W, 7V RAT AT e NEREZEE T 5 2 & TRIEABIIA L £

(7) 7V RATNT e RERENE 5 7 DNIC T HREDORET L — b — & —ChpiiE R 370nm,
HOERR 440nm TOHROEIREZRAE L TES VY, ZOMEMZ UL 0 ReROFEMmE A & L
£7%

(8) FL— ki, F Ol SToERaE T 5D O 37CA v Fa~—r—T 24 FHHHEL
TS RUSHIRIERWIE SRR £

(9) FHMEDOFNT vV — Y —=F—THEEE 370nm, FOEHEK 440nm TOHCHLE 2 H7E L T
T&Ew, ZOWEEZHERE B & LET,
% Well OFELEE %, BOLMRE B—HOME A L LEd 82

MEE 1 AR LCLE D EEMRNEMRESL ZENTEERA, 7y PILNEEREZR O X S ICTHER
EEV, WBERIEATE A v F aX—F —PNEOGAIE, A PE2RBKTRLEZ DR S v —DRICHE, ZD
FIZFL—FZES LICLTLLEEY, CO2 A1 v Fax—#—OFERITEIT T E I, Wiko pH BWET 5
OB A E— RMEF LET,

WIEE 2 RORKFRIN TRBGE O B O BOAE N LB 3 2 AIREMEN & 285 8121E (6) CRBRBVEHIVINEE AR BN % IR
INURBRICINE L, B 370nm, H0EHE 440nm TOHOEGEEZEIE L TTF SV, TOEZEIEHRE C L L,
% Well ORI EERE B—atfE C & LTHAL TS,



(1.

(

Collagen Gel
S0uL

!

(

AG / Sample solution )
40uL

|

Collagen Gel
50uL

!

(

500mM GA solution
10ulL

AG / Sample solution
40uL

Collagen Gel
50uL

NN A

!

[

500mM GA solution ]
10uL

|‘

AG / Sample solution
40uL

L

N

Collagen Gel
50uL

RERTiED (3) L) OFIH

mFia o — 7 Uik E 1well 720 50 pL 32 96well 7' L— MIHET D,
TBEREE T 82 ¢ 37°CA o F 2 X—F —C—MEET 5, IMEEnsZ LT
A L7 a7 —7 U FVNERENS, (A7 < H—IC A% L7 V)RR
%)

27— EICORER ORERCTHRLERN @7/ 77=Yr
B

(AG) % 40 pL EfE4 5,

<Ptk bu—n (T 7T =V URR) O >

TR IT =V UWR (20mM)  ZAEEIR TRHCRSIAZ/ER L 40uL/well 4
<FBFOFR Y] >

ARBRABH IR CIAMR £ 7213 L 0.22um 7 4 L& — B L, FEETR T
PoRFIEERR L, &8 40pLiwell 31ET %,

IET D,

T U7 =D URIEAE L OB 500mM 7Y v
Bl 5 #&EE © 50mM

& well |ZARERY,
TATE FEKGA) % 10 pL w2 (7 = V28|
GA) .

ZOH, EHTL— Y —F—TTHMREOWET 2 (B 0 R O H kTR
EEALTD),

TEEREE T EED ¢ 37CA v F 2 _X—F—T 24 FERIERET 5.

24 BFHIRICHOET L — b ) —F = THOLBEORE LT 5 (24 FEFOEOEIR

Ex
B &j—é)o
#% Well L= (BfE) — (AfH)

XORERFRICRIE S S Z & b ARETT,



(M. EHEH — 27V EATAT b FER T LS 7 — 7 EROBRR—)
Btk br— L L LTT R/ 77 =V U, B L LT R F I EBUKIEM B K OT 23T 0
ZEEEREM AT L, BRSO b2 T =7 o OFHbiEE 2 Et Lo, ZO/R, W bRE
EAFANCHH IS TE 2 A 25 2 L R0 bz,

Glycation of Collagen gel-Glyceraldehyde;
ROZSEKBED-FRNSHRABEMB MO ELEYE
30000
n=4
25000
@
<|( 20000 |
il
5 T
B4 15000 [ T
8 |
®
10000 ——
5000 ——
0
0 08 4 20 1/125 1/25 1/5  1/1 1/125 1/25 1/5  1/1
FI/TT=(mM) ROFRIKIMEY FRINSH RERSE
X PUTEREORESSURRE

(V. BER)
(1) A. Nishikawa, T. Taira, K. Yoshizato. (1987) In Vitro Maturation of Collagen Fibrils Modulates
Spreading, DNA Synthesis, and Collagenolysis of Epidermal Cells and Fibroblasts. Exp. Cell Res. 171,
pl64-1717.
(2) H. Shoda et al.(1997) Inhibitory Effects of Tenilsetam on the Maillard Reaction. Endocrinology 138, p1886-1892.
(3) Jun-ichi Takino et al. (2010) The formation of intracellular glyceraldehyde-derived advanced

glycation end-products and cytotoxicity. J. Gastroenterol 45: 646-655



