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Development of rapid biomarker measurement system for functional
analysis of human skin.
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I have investigated to develop a non-invasive/non-destructive
and instantaneous measurement system of human skin (Skin Function Analysis) as a
measurable site of physiological marker materials including fatty acids, glycated
end-products and many biomolecules appeared on the skin surface. As a consequence, 1
have obtained mainly three important results: (1) By loading certain amount of
magnesium lactate (Mg-lac) on arm skin surface, the amount of skin surface histamine
synthesized was significantly decreased. Mg-lac which appears continuously on the
skin surface seems to function to control the histamine synthesis in the skin. (2)
Dietary fatty acid, DHA (docosahexaenoic acid), could be observed by FTIR to appear
on the lip surface after 1~2 hours later. The appearance profile of DHA on the lip
surface was different between males and females, and the significant appearance was
observed more clearly for males than females. (3) The prediction of HbAlc values for
diabetes patients became possible by measuring with FTIR directly the glycated
end-products (such as carboxymethylated (CM) arginine and phosphatidyl-
ethanolamine (PE)) on the human lip vermillion surface, using PLS regression method.
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3,600,000 1,080,000 4,680,000




CM
CM- 1300~1400cm-1

PLS
FTIR HbAlc

HDC

(AGEs)
DHA

HbAlc

HbAlc
HbAlc
6.5 HbAlc

AGEs HbAlc PSE

10
10fmol
PSE

HPLC-
2cm

61
40pmol

FTIR-ATR

DHA : ‘
3010cm-1 Tape stripped skin SC from left forearm
0.3% Mg-lactate loading vs H,0 control leading
DHA & maglactate loaded 5C ]

7 WA, e B
R, 0 Mg baese KR REETF

l AEMEIRSJETES, IOTIE

- EiRe R ST, tof—

DHA

T TTaperipIERL., 1 aZem
{ " I DU T Lol 01

DRI DHA- cis-alkene -‘. 12 B e LA,

Fefa="TIZELE{ELNE+8
methyl

R S T ]
" W0 (eantrel) leadad C 3 | |

148 el o of 3 - - 4.5 gl e o 3C

R et gL ]
ISkl )




Mg-lactate
12
Mg-lactate
Mg-lactate
HDC
4
30
DRI
DHA

DRI

FTIR

0.3% 2

HDC

DHA

DHA

HbAlc 6.5%

FTIR

HbAlc 6.5%

PE
AGEs
FTIR
PLS
7
HbAlc
R=0.82
n=25
2
16
968cm !
HbAlc 6.5%
100

J.
Pharm. Biomed. Anal. 76 (2013)
169-176.

12
v =084 I+ 110956

$,, R-om2 rERE
E n=25, p<0.00001 /:/
%_ * ’/{9’" .
% - i‘;‘f w1 e h T .
:.i . 7— . R=0LE2 '.z.*."
% 2 1o Al %] Mol
’ 0 2 4 6 £ 10 17
Measured values (Hbalc, %) in Serum
PLS
HbAlc
Glucose
TG
HbAlc R=0.82
R=0.95(n=14)
R=0.44(n=14)
Glucose
R=0.83



Dec., (2010).
12 = w=10245x— 00097
10 . 1
/ 1. Yoshida S, Koike K. (Book) Chapter one -
8 * Lipid and Membrane Dynamics in
6 ’X Biological Tissues—Infrared
s Spectroscopic Studies, in Advances in
» | Planar Lipid Bilayers and Liposomes,
. . . . (Elsevier; Edited by Dr. Ales Igli¢) Vol.
0 5 10 15 13, pp.1-32 (2011)
R=0.67 o 0
TG
R=0.79
R=0.40
o 0
3
1. Yoshida S, Yoshida M, Yamamoto M,
Takeda J. Optical Screening of
Diabetes Mellitus using Non-invasive
Fourier-transform Infrared
Spectroscopy Technique for Human
Lip. J. Pharm. Biomed. Anal, 76,
169176 (2013).
2.
20(2), pp.117 (2011). http://wwl.gifu-u.ac. jp/~xyosida/rsrc
3. Sakuyama S, Hirabayashi C, h/research.html
Hasegawa J, Yoshida S. Analysis of
human face skin surface molecules in
situ by Fourier-transform infrared
spectroscopy. Skin Res. Technol,, (€))
16(2): 151-160 (2010). Yoshida Satoshi
3 50158440
1. FTIR
DHA @
9 8 , (2012)
2. FTIR
9 8 ,
(2012)
3. Yoshida S. in 2010 International
Chemical Congress of Pacific Basin
Societies (Honolulu, Hawaii),
ANYL#276 symposium (invited), 15



