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Construction of the Nutritional State Using Waveform Patterning of Protein Fraction
Data to Support Nutritional Management Monitoring

KATAOKA, HIROMI
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A system capable of estimating the amount of rapid turnover protein (RTP), infla

mmation protein, and lipid fraction at a quantitation level was constructed using waveform data obtained f
rom protein fraction analyses performed at a low cost in standard laboratories. This system provided accur
ate and prompt information necessary for nutritional management by the nutrition support team (NST), such
as the occurrence of bedsores.

During the development of the above-mentioned system, the patterns in the composition spectrum of variou
s substances were determined from the electrophoresis analysis conditions. Moreover, the information not o
nly supported the NST, but also enabled the construction of diagnosis support systems such as those in met
abolic syndrome checkup and the definite diagnosis of prostate cancer.

NST



apid turnover protein

CZE2000(CZE)

Nutrition Support Team (NST)

ALB
R
(RTP)
RTP
RTP
Protein6(P
NST
7,000
1

N,N-dimethylformamide (DMF)

DMF

ime Warping (DTW)

75

300
7.0g/d1
000

Dynamic T

DMF

100,

1. DMF
1) 0% 2)

DMF 2
Capill 2
| o

D

DMF(300) ALB(75)

70g/dl 100,000

Capillarys 2
(sebia co.ltd)
RS232C

dynamic-time warping
(DTW)

@

®

214nm

Q)

ROC

®
NST

ROC

€))

P6 074

200nm




CZE P6

2 LDL  HDL 50
4 RBP
CZE HDL 0.8 r=0.78
al
P6

7 S
0.5 . mobility B
0 -1.8170
LDL P6 5 1 age 0.02763
P 2 W34 0.07997
a 1 &, 3 1140 -0.1929
g 4 W4l 0.12611
2, ot 5 1205  -0.0021
2 =L Jik 6 1169  0.00110
&
2 Se 7 M60  0.00332
6 e
|
Tar
o 8
o 1 2 3 4 5 & 7
RBP (mg/dl)

N

RBP

.« Protein6 ah (Fe)
ﬁ 5 B1

e !

B w—ApOAL Fe

@ DL-C

01 o ApOB

N N NN
LA S S S P O

1 7000
35000 1 ZE2 0.8 r’ 6000
30000 08 c 000 0.6
5000
25000 A 06 € 04 (J
\ —autorm 2.,
20000 \ /‘\ 04 HDLC g - A\ q V\ '
A . a AL c 0 A 3000
15000 02
v 2 e 50 4 Yoo V7 2507 300
—lDL-C E 02
10000 0 ipoB g - M N M 2000
8 .04
5000 {02 / \ 1000
) -0.6
0 04 \ A SN \/\/‘\
R IR T IR IR BRI SR BRI RPN S COIN o
W7 AT DT AT A AT AN DA A T 0 407 7 G 038
—r —e ——healthy sample
-1 L L L L 1000
2 Mobility

5 TF
(@) NST
NST

P6 NST (@)  (Cw
6 Zn  Cu

Zn
RBP preAlbumin TTR 3

TTR a2

1 7000

(\ 5000
s A

5000

\ . o

o
@

RBP  TTR

.:.:
22
e

Pl
=
ik
T

o ¢
o

i |
g
3
g
8
! s 0 \"’\w 3000
2 50 100 50 2 250 300
08 s000 T 02 2000
06 8 04
\ on B | -
= 04 ,. o6
£
g 02 l 6/’ M\A /\ \ ‘\\Y\ Iy 4000 08 _~/ L_,.__/\_/\/ \ .
5 I/ w .
8 f —n —a —— healthy sample
2 0 1 3000 1 . . — ; ) o
2 0 o o 2 250, 300 Mobility
< -02
8 0a

== 6 Zn,Cu

B N ey -
e o

B - e == CRP SAA 7
Mobility a 1 B 1
3 RBP,preAlbumin,TTR P6 CRP  SAA
CZE
RBP P6 CRP  SAA




correlation coefficient
s o

& s,
é%

7000

®

—CRp ——sAA

LYMPH  ——healthy sample

Mobility

7 CRP,SAA

P6 200nm  214nm
1
200nm
214nm
6
200nm
214nm
1
200nm MAX(ABS(r 214nm 200nm__[MAX(ABS(r))| 214nm
19G 0573 Ht

19G 0572 Neu
0.795 UIBC ApoB) 0.567
0.787 Glb 0.565 Hb

Glb) 0.783 RBP| 0.559
0.765 Tf 0.558 ApoB
0.727 IgA 0.558 PG1

IgA| 0.719 0.556 Anti Tg
0.677 GA(g/dl) 0.555 Lym
0.651 TP 0.548 AbdCirc

uIBC 0.641 0.548 IgM

TP 0.635 0.540 WBC

0.614 RBP GA(g/dl) 0525
TTR] 0.602 0520 EPO

0.597 TR Alb) 0517
0.596 c3 0515 Fe
0.592 Alb Tf 0513
0591 STfRIndx 0512 (o]
0.573 Bas C3| 0505

1

O)
1

2

64

6,936 ROC
8 AUC
Z:z /\/_/\' (/\/\ , L 6000
AUC o | N [ N I N | |+
o8 a w 1000
AUC*(-1) n
8 1
AUC
B1
AUC
al a2
AUC
B1
3
ROC 9 B1
Tf
114(ALB a1 ) 163 a?
199(B 1) 216(B 2 ) 5
AUC=0.88
=72 ALB
; : :
: VAL{Jc:o.64s;ue — :AUC:O.77(; — = r‘/;uc=o.81{4m
9 1
ROC
®)
55 25
10 PSA FIT
11
ROC
FIT




NST

0.8 8000

==PSA ==F-PSA ==F/T ==Normal
7000

\ 6000

5000

. IR
ML W 4000
i J p /§ 3000
° NSFA ‘ ‘ 100 1é0 2 N/ZJ\ 002000
) AT WESREN

1000

Regression Coefficient
o
N
|
|
|
|

o
[N}
-

‘ 0
-1000
Mobility

10 PSAFT

—AUC Normal

Sensiivity (3)

20 4 60 8 100

Mos2
AUC=0.708

Sensitivity (%)
Q 20 40 6 80 10

M165
AUC=0.714

60 40
Specifcity (%)

0.6

:
{ 2000
05
S 1000
<

0.4 ! 0

100 80 60 40 20 0O
Specificity (%)

0 50 100 150 200 250 300
Mobility
11
®
RTP
NST
NST
Zn
Zn
Zn
2
2

Vol .40,No.3 pp209-213,2012.

60(7) pp698

-706 2012.

45

2013.10.10-12

H. Kataoka ,T. Sakaki ,M. Kamada ,K.
Saito ,Y. Yamamoto ,K. Yabe, T. Hisahar
a, Y. Hatakeyama, Y. Okuhara,T. Shuin,
T. Sugiura Differentiating prostate can
cer and prostatic hyperplasia by using
capillary electrophoretic protein profi
les AACC Houston USA 2013.7.28-8.1

31
2012.11.22

44

2012.10.11-13
H. Kataoka, T. Sakaki, T. Hisahara, Y.
Hatakeyama, Y. Okuhara, T. Sugiura As
sessment of the nutritional state using
waveform pattern of protein fractionat
ion analysis AACC Los Angeles Conventi

on Center,Los Angeles USA,2012.7.15-19

43
2011.10.8

2012-220076
2012 10 2

2012-249084
2012 11 15



€Y
KATAOKA HIROMI

80398049

@
OKUHARA YOSHIYASU

40233473
SUGIURA TETSURO
50171145
HISAHARA TAISUKE

80457407



