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In order to understand the mechanism for maintaining life of animals based on the search of dynamics of bio-
molecules, I have developed several sensitive and selective methods for their quantification. Using the methods of
derivatization with the developed benzofurazan fluorogenic reagents (4-fluoro-7-nitro-2,1,3-benzoxadiazole (NBD-F),
ammonium 7-fluoro-2,1,3-benzoxadiazole 4-sulfonate (SBD-F) and etc.) followed by high-performance liquid chro-
matography (HPLC)—fluorescence detection, a certain kind of biological and clinical importances was demonstrated
of chiral bio-molecules (D-amino acids, D-lactic acid and so on), peptides and proteins. The proposed method (derivati-
zation with SBD-F, isolation of the fluorescent proteins by two-dimensional HPLC, enzymatic digestion and identifica-
tion of the altered proteins by HPLC—mass spectrometry (MS) /MS with database-searching algorithm) for proteomics
studies revieled the changed proteins in the islets of Langerhans of the dexamethazone-induced diabetic rats. An impor-
tance of catecholamine metabolism on the blood pressure regulation was also suggested by the method of HPLC-
chemiluminescence detection of catecholamines and their 3-O-methylmetabolites. A new field of Analytical Chemistry,

i.e., Bio-Analytical Chemistry, was also proposed.
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Fig. 1. Detection is the Heart of Analytical Chemistry!
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Fig. 3. NBD-F and Its Reaction with an Amine
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Fig. 4. D-Aspartic Acid Found in Rat Pineal Gland
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Table 1. Contents of the Isomeric Insulins in the Islets of Rat Langerhans with or without Dexamethasone Treatment
Insulin contents (ng/islet)
Treatment Insulin 1/Insulin 2
Insulin 1 Insulin 2 Total
Control 86.7+10.8 58.9+7.7 145.5+17.0 1.5+0.1
Vehicle 108.2+12.8** 72.7+8.0* 180.8 £20.7** 1.5+0.0
Dexamethasone 55.844.4%F* 15.341.4%+* 71.1£5.6%** 3.6£0.2°%F*
The results are expressed as mean+SD (n=5in each group).
Statistical significance versus control: ¥ p<0.05, **p<C0.01
Statistical significance versus vehicle: *** p<{0.001
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Statistical significance versus vehicle : # P<0.05, ## P<0.001

Fig. 8. Expressions of mRNAs for Insulins I and II in the Islets of Rat Langerhans with or without Dexamethasone Treatment
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Fig. 9. A Schematic Diagram for a New Method for Proteomics
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Table 2. The Altered Proteins in the Islets of Rat Langerhans with Dexamethazone Treatment for Two Days

Peakno.  (yremasrate M oDusbase
12 0.5 Protein P31 13284 CSRT31
15 0.4 dnaK-type molecular chaperone hsp 72-psl 70884 S31716
24 2.1 Pancreatic polypeptide 10968 NP 036758
29 0.5 Insulin 2 5797 NP 062003
30 6.0 Proinsulin 2 12331 NP 062003
36 1.9 78 KD glucose-regulated protein 72302 P06761
61 1.8 Phosphatidylethanolammine binding protein 20788 NP_ 058932
121 1.8 Thioredoxin 12854 NP 446252
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RO TREAHe &L T2 72, 10010 £ 7= R
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Fig. 11. Water Soluble Reagents Designed for Liquid Chromatography/Mass Spectrometry
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Fig. 13. A Mechanism for Peroxyoxalate Chemiluminescence Reaction
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Fig. 14. A Flow Diagram for the Analyzer of Catecholamines and Their 3-O-Methyl Metabolites
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T, IMH NEfEIZMED FREEEBITEEL X)Lz
HATHENT S -0MIENAS EEAS5NS. NE
DERBIZHBAITI-IIT I VERIEICLDIT
7z, BIEAE O $k 2 REEHICE D, 1T 2 S B O
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(SHR) L IEHIMTE (WKY) T k &ETITW, gk
AL THZ. ZDHE SHR TIIHEENHI W &%
FIDTHSLMZITHI EINTE (Fig. 16), 165166168
—7 T, @ENCMHICHRE SN NE 325 2K
0, ZERCEHEMEZ LTF2EKERSIETTH
%. SHR QOIMENE N DI, EHEIREIZBNT
b, e Tz 5 NE 2SGEEICHEE L 2R
I EMEZ EIFTWBDTIZhwhEBbhn
7o BRI, TR EICEET 2 EEE S catechol-
O-methyltransferase (COMT) 12X D NE % A F )l
fbL, REHER 7 IVAZ X712 (NMN) NEE
195, £ TIH DO NE & NMN 7% [A]FF 2%
- E®mL T, NEDHRIZHL TAERKT S NMN
DEE Z ML, SHRIZHBITF B RBEEH NN
LEOLNE. Thbb, EOo2AHBAITI—-IIT
CEBFEICTHA Z2FRFICEREL T, Bz NE 2
ftwic NMN 270y 95 &, A ENDODE
WP HFOENDITIT THD. HAEIESLHTHIUL
NE ORR# MK <, 2 THIUIRBAEE I 2TE 0
EEZOND. EBENIZDLDIRAER ENDD
BRGNS SN (Fig. 17), L2, SHR Tl
WKY IZHARZDOAEPESLNTHD, COMT IZ
&% NE O NMN NOD A FIUARETENED WKY &
v MZEERETRTLTWS Z EAVHBEIL /2,160 Z 0
A BHE VAR T 23 K SHR T % O I E AN & W
DTIEIsarhEEbnsz.

COMT 32 &Iz L, La®riEE COMT(S
—COMT) & [k & COMT (MB-COMT) 3 fEFE

150 -
o
L
E
E
o
3 100+
4 Y = -69.7logX + 120.0
a (r = -0.9508)
o
50
30 . T T 1
0.1 0.5 1 5 10

Concentratlon (pmol/ml)

Fig. 15. A Relation between the Blood Pressure Reduction
and Plasma Norepinephrine Concentration
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Fig. 16. A Relationship between the Blood Pressure Reduc-
tion and Plasma Norepinephrine (NE) Concentration in
Spontaneous Hypertensive Rats and Wister-Kyoto Rats

H5ZEMNGMOTND, ZIT, LEOWEDELS
@ COMT MK 24K D COMT &M ZMREL T
LZOMMERRNTRED EBAT. ETAMEROH
E7%13 3,4-dihydroxybenzoic acid @ & 5 72 A T3
BREbNnTWiz/z0, TNafHL THAEEML
NIVOBRERZHNSZEEBRETHSD EEBbN
7=. ©LA, LB TTHSHNEZRLEE LB
HIEMEEEZ WL s kn, ZOHEIEIR
WRIGRR =2 HE T a3—IVT 2 > oat 2RI
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Fig. 17. A Relation between Plasma Norepinephrine (NE) and Normetanephrine (NMN) Concentration Induced by Blood Pressure

Reduction in SHR and WKY Rats

FTHIENTER 1O ZN2FHL T COMT iF
HOmWESINDH, &, RiLEkF D S-COMT &
U MB-COMT D5 E % F X TH /= (Table 3). %
DfESR, T MB-COMT &Ml D A0, WKY & D
HRICBNTERWZ EAVHAL 2. S 51I28itkzE A
WHERBEICKDF COMT 2D FHirBH XN
. TOZENSHIEL T, H MB-COMT E0D1K
FAMEAR KD COMT IEHK T 2R L Tnd &
Bonk., DEoMmAE, mERSHNORMEZED
BEZRETLIHEDTHS. SBRIERTLNILO
MENNBETH 59, MB-COMT & S-COMT %
F—BE R TFEANKZ VRS, FRIND720, Ak
BELHETICHE4 ORFOREEGNEEINS. N5
DM mEIZE D, SHR & WKY O ZENFD T
SN S EBbn5.

—7JiC, COMT DOiEMALIZ L D SHR DIt £
MbleoINdEEAZGNE. & Z2AH COMT iE
AT S N TWisr o7z, COMT O il 13
S-adenosyl-L-methionine (SAMe) TH 0D, & L
COMT 2V JEFAETICEI 5 L T 572 51, SAMe
FEIZTEKD NE O AFIUENESTL, NE DNEAT
LZOTIMEIXFHTSI3T THD. FEIK, HiEEE
SAMe O#¢ 512X D COMT OiE L2772 &2
AMEIRE T U7z, 167 [[REICE & L 7z 1 NE fEiX
BAL, NMNEIZEFLTWSZEMHEAL TW
5. flr, T OBWIERKE R 2 B ITERIRIE & O ILFE
Wt S 4, & i R Tl Eh & AR O i
NMN EME<, A FIERBEHEHEE T RB I N

Table 3. COMT Activities in Liver, Kidney and Red Blood
Cells of SHR and WKY Rats

Tissue SHR WKY rats
S-COMT Liver 3600+ 110** 2180+290
Kidney 3740+ 680** 1790+£170
Erythrocyte 36.9+1.6 24.2+3.2
MB-COMT  Liver 114+10* 164+ 14
Kidney 84.3£3.2 78.3+8.3
Erythrocyte 8.95+£2.80 4.62£0.55

The values represent the mean+SD (pmol/min/mg protein), n=38.
*: p<0.05, **: p<0.01 vs. WKY rats

"C(/)%)'lﬂ)

ZOEEPIZ, mMPY I/ BROEHEFATZED
%, SHRIZBWT, MERTFEEBICI0HEREDY
RBOIETINFZ D OANEEITEISLTVS
ZEMDMo D ZHI/FTO mMEM T,
& NE OERICRPIT 27207 IV F o 2RE8E L
TRRIEZERERFERIC I OBIEERNZEER I N
%73, SHR TIEHIBRIA T NF AR ZH#M D720
DB ENSHMEINDZTINFZNAET DD
T, MHA7INF>MEAbLizEBbns. 202
EIX SHR IZB T 2 BEHEEICREND D 2 & 2RI
LTWa, I5RIMHEANDNBETHS.

PlED XDz, AERICHEGENICER & B&IT 5 &,
TN 2RO OB ERIZEZ D, 20
fhid & U CRE AR T ERAICHEE L, FE
SENSENSTHRASDEDICKRS., ZOLIITL
TRAE ARG T 2 38 A AR 1E PR R RE O R A&
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EHS/MZLU TN, BIET 20F0E O BER & 155
WHEBMTESD TR RN EZEZ TS, ZDX
D 78— O o Ak O W 9K sE Ik & A o i (b
( Bio-Analytical Chemistry) & L THEE L TW
B 3 RGN OEHOEHICESTI DD
FANC UL N T H 5.

BIEE  AESUE, EEIHEEKFELGAL N
A ER AT B B o B iR T, FRCD & &7 o
FHFEHTROREZED DD TH S, HREERITIC
Brz0fELZ O 12 WMEREEHL THD XY,
ZZITHLA L BT B RETY.  (BFRRE)

F* EMR MEEME EHIGH B O RESE
ORI = sR)IFEs SMAE EE OE 5
HET EEE— EEEE AH—E BOsFE
A& OEKES thH # EE # FEfE—- =HE
X AM ¥ fMH Sk Pablo Prados % il fi w
Mil—A SLIEERE g K HEKE SHE
IhoOARTTIEEE WEH<AT B ERE FELE K
B OEMAM Re B OEIER &P B R8st
frth WEAR WILE— XHFF =HBHA
mET MEMT MTHBAE RA E R EX
B ilET HHELC RERLE MAR= 2
KeEk HILOZEA NEFHERL  FHHEKES 1
HEET MEaAE gAY HIRSET EBIIA
o WHEME FILTHE NFREER SRR
ISR EiloFE RBRIET ABRfT— Fx))
il ANARfR—BR JED I E BIER A FR ok N
H* 2 ¥k EEBHE BHREME MEZER
Guo Xingjie EMf F HEBHiK BlETELX H
A& JLOft EFEXR

FET AREEZ tEME KT e
T BIBGN ELEN HAEE BEE#T
S A R RE

FrvEe GRRE) il & RKRE) KR
(RRE) &I B CGERF) IBH—K CERIE) R
PEE EKREFE) RENHE HKE) EEXT (K
RE) ELFHT CGERT) HEE M (RIFHKE)
HHER (RIFKE) FEHEA (RIFKE) F)IF
— (BIRKF) giHETF (BFKE) WAL KER
CRFBARZ) w)il B (EEKE) THIER (HA2
J6) HOfES (HAZD) P — (T—91) &
NeEs (T—91) wEEE Fya—<2) HE

s (Fya—<2) WRES (Z3) JIEZ2H|
(E3) msEH (=24 sl % (HARE) &)
EE (HIHEE) BrTET (LZNEE) Nk
B (hfmxs) E& /& (s it
FFERE) BENEEE CGREUbRD NG & GIOEHIE)
EIFHR RV —)

X, AMFICEE RO XL, XA b
1= YA T AREME W AECEHES
b HEE AR B AR S SE
=, RO TFicER#Eor Aaxt), wwoHE
Y h— Wk Fa—U CEEE BRER F
J>E—)b = KREARE HEES LZA
LR HEHEE GikT Feothtkly—
By 1k mabEk R ey K
V— HAREFEE HADE HIEER DL
FIEE ITIRA W2 L KT

WBRIZIRD XU, ROWE#H & L THRTITY
O ZRIELEIEEZHD £ U 72 BAH O B iR
HRFELERR MERRRILR LSRR iE
M55 o L K44 28 ¥%  Sidney Udenfriend #1412
JESHILHE L BT £, £, RET 4 IS 7RE
EZEHO Lk Aiggis SHEEE MEIES
= o =X AkEBE KEERHA 7))L -
L F SEHK T EARHURER KEE— BEE
+t MHEE My 8 LHEE RS- @
HoEE % % KEPH— KEME HKIE
FHMEAE RHEMER SN EEHE ARk
mEER ARES P EE= EEEE—  Benito
del Castillo Willy Bayens Chang Kee Lim D#§5%
#H, BBROEHITOLIDE#ME L LT ET.
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