W -EFHR

A FTE
A=t/ /=B

EE (RAhRERY)

Assistant Professor

KIREHG I FRRE BhEL

Division of Natural Medicines

UEKUSA Yoshinori

Ph.D. in Food and Nutrition Sciences

RARMILE /DL ES
BmitF 2 FREEEER

Natural Product Chemistry.”
Analytical Chemistry ./
Food Chemistry.”
Intermolecular Interaction

MRME

KK & WAL 2 HfE L LC, LLFD
T —<IZOWTHITEZ BB L CW\WET.

[ A=W TE e RS Sy & AR RSy - D FE AR F AT ]
HEFRICE TV D AR (RAW)
WL, MRRESC & X L\ T RS T EFR A
BT 22 L CEOEMEHERIELET. £
TEEREMEORE 2 BT 5 2 2 1L, (Lo
FEIEEIREE & T 5720 T <, L0 EWE
WG EET DI E AT 5 ECIEmIc S
Thd LWV ET. AFECHE, EWEETmE
PR AN S TR MR S A R L, A iR as
(BERIE 7 n~ 757 ¢, BRONE, K
SIRIEAEE 7 L) B BRME U C AR R Sy & AR
53 & OMEVERAEREZ ST (BF) LUV TR
4252 LAEELTOVET. flzE, “hET
CT7SRIA R (BT F ) LM (V5
ZE) O EVERER A ST LCOET (Fig.
1) . F7, AICETOIT IR~ A RO £
TEYERD DNRIET MO FRTH DL Lhd, +
U B AT 45 ] = D 45 - [EVKE FLAE FRARATT B

VHRLATWET.

[ 4380 SR REAR 1 O e T ]
TR THD 21D, R—AEKT
B o T H FPEHSCER IR, T 572 Sl k0
S (B R OTEREOR) ICEEVE L £
F72, REIREEIC X 0 AP OTE MRS B IR
BN L, ZOEPMC KX RpBE 52 T
L7zt oC, RO ME & RET 5 iRtk
ORFRLROIIBIIEETH Y, fBifE CohRmA
IHTEOHSINEENTVET. % 2 CAZET
X, RO SE UG L F R O IR 5 %
By —FWEEBEBE L CWET (Fig.2) .

OH galloyl moiety
\ (ECg)

quaternary amine N
(phospholipid) B ring (ECg)

oH
Epicatechin gallate ~ oH
(ECg)

Interttion

USUNINUAS
%m M

Phospholipid membranes

¢
¢

| 4
bt ‘ T
—v carbonyl carbon
:hh:ss:l:‘:::isd) __® (ECg)
& 1 2
E W 2 _S.~F EE T

Fig. 1. Schematic representation of the interaction between a flavonoid (ECg)
and phospholipid membranes as revealed by NMR spectroscopy.
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Analysis of intermolecular interaction of bioactive natural

compounds with biomolecules

Bioactive natural compounds contained in crude drugs exert
various biological activities by interacting with biomolecules
such as cell membranes and proteins. Understanding the
nature of the mechanism underlying their bioactivities is
important not only to predict the activity of the compounds
but also to create novel compounds which possess higher
activity. In this study, I investigate the intermolecular
interaction between bioactive natural compounds and
biomolecules using HPLC, MS, and NMR. For example, I
previously clarified the dynamics, interacting sites, and
mechanism of the interaction of flavonoids, catechins, with
phospholipid membranes in molecular and atomic levels (Fig.
I). Furthermore, I attempt to reveal the intermolecular
interaction among the bioactive natural compounds in crude
drugs and Kampo medicines.

Establishment of analytical methods for the guality control of
crude drugs

The composition of natural compounds in a crude drug are

not always the same. It is easily affected by the differences in
the place of origin, harvesting season, and processing. Also, the
amount of bioactive natural compounds changes by storage
environment, resulting in the differences of the efficacy of the
crude drug. I attempt to develop simple and high-throughput
methods for simultaneous analysis to apply the quality control
and the identification of the original plant source of crude

drugs (Fig. 2).

I) Uekusa, Y., et. al. PLoS ONE 12, ¢0174961 (2017).
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Fig. 2. A representative HPLC chromatogram of the extract prepared
from a crude drug.
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