?
?
? ? ? @
guercetin
glycosides |_eguminosae
Sophora japonica 2 rutin ?
- 2,
3) 2

guercetin quercetin-4' -glucoside  quercetin-3,4 -diglucoside
quercetin-7,4 - diglucosidé® Koeppen®  Brandwein®
quercetin-3-glucoside quercetin-5-glucoside



quercetin rutinoside  rutin quercetin
glucosides 52% 17% O
?
Scrophulariaceae Rhemannia glutinosa
LiBoscH catalpol ?
®) ©) (10,11)
Ranuncul aceae Paeonia lactiflora Pdlas
?  peeoniflorin ?
?
|-V paeonimetabolin
-1V | (12, 13)
?
Polygonaceae Rheum palmatum L.
? ? aloe-emodin
chrysophanol emodin rhein
? sennoside A ? sennoside B
? ?
? ?
rhein anthrone ?
?
? rhein anthrone



(14

Leguminosae Glycyrrhiza uralensis Fischer
glycyrrhizin ?

b-glucuronidase

b-glucuronides sulfates

guercetin sulfates
guercetin









100

(15

99 %

2 (16)



? ? a-rhamnosidase
b-glucosidase  endo-b-glucosidase 72 @D
27
? ?

digitoxin 57
(18, 19)
?
doin barbaloin
Eubacteriumsp.
pH
?
? ?



2 2 2 ? ? ?
b- ? 7
the first-pass
metabolism presystemic metabolism
? 7
?
? 7
Havonoid glycoside Smdl intestine
A
a-rhamnosidase Intestina microflore
and/or Bile duct
b-glucosdase
v
_ Glucurony! transferase Flavonoid aglycone
Havonoid aglycone »  glucuronides/
Sulfotransferase qllfaes
Intestingl
microflora

Degradation



? ?  bacdin ?

naringin ?  hesperidin
a
b ?

? ? dadzn
puerarin ? ?
daidzein CC

? ? ?
?
?
a C Cs A Cs—Cs
?  giiin
? ? ?  neohesperidin ?  poncirin
?

— vooc-cnon{ )

(Ce-C3)




(Cs-C3)

? daidzein formononetin

10



Flavones
(20)

Apigenin

5, 7-Dihydroxy-2-(4-hydroxyphenyl)-4H-1-benzopyran-4-one
4 | 5, 7-Trihydroxyflavone

C15H1005
270.24
? 345~350 UV Zma  EtOH
269 340 nm
(21) (22 (23 (29) (25)
melanoma (29)
FBS feta bovine serum PDGF-BB platelet derived growth
factor-BB @n

estrogen a b 28)

11



Diosmetin ®

5, 7-Dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-4H- 1-benzopyran-4-one
3, 5, 7-Trihydroxy-4' -methoxyflavone

C16H1206
300.26

Hemimethanolate Ci;sH,0s 1/2 CH;OH
/ 253~2%4
258-259 uv
2 253 268 345nm
(20 ) D human neuroblastoma cell
small-cell lung carcinoma cell
*H-dopamine  °H-serotonin (32)
Helicobacter pylori®® cytochrome P450 A1l
Bl  ethoxyresorufin O-dealkylase EROD (39



Luteolin &

2-(3, 4-Dihydroxyphenyl)- 5, 7-dihydroxy -4H-1-benzopyran-4-one
3, 4,5, 7-Tetrahydroxyflavone

C15H1006
286.24
328~330
(36) (21,37) a-glucosidase  a-amylase
(39) (3
(39) leukaemia HL-60 o
topoisomerase | “ lipoxygenase

prostaglandin synthetase
42

13



? Bacden “*®

5, 6, 7-Trihydroxy-2-phenyl-4H-1-benzopyran-4-one
5, 6, 7-Trihydroxyflavone

C15H1005
270.24
264~265 UV 7. EtOH
276 324 nm
?
(44)
(45) (46) 47) (48~53) (54, 55)
(37, 56, 57) (58, 59) (60, 61)

14



(62)

Wogonin

5, 7-Dihydroxy-8-methoxy-2-phenyl-4H-1- benzopyran-4-one
5, 7-Dihydroxy-8-methoxyflavone

C16H1205
284.26
203 UV 2,249 278 320 nm
(45) (48-51) (54, 55) (56, 57)

(58, 59) (60, 61)

15



Flavonol

?2  Rutin ©®@

3-[[6-O-(6-Deoxy-a -L-mannopyranosyl) - b-D-glucopyranosyl]oxy]-2-

(3,4-dihydroxyphenyl)-5, 7-dihydroxy-4H-1-benzopyran-4-one
3,3 ,4 ,5, 7-Pentahydroxyflavone-3-rutinoside

C27 H30016

610.52
10mmHg 110 12

125 ? 195-197
214-215 a 2 +1382° EtOH

? 8 200 7

?
(42, 64~67) DNA (68) (39, 69, 70) (22, 71)
(72, 73) (74) P(74) (75) (76) 77)

(78) (79)

16



Quercetin &

2-(3,4-Dihydroxyphenyl)-3,5, 7-trihydroxy-4H-1-benzopyran-4-one
3, 3, 4, 5, 7-Pentahydroxyflavone

C15H100;
302.24
95-97
314 UV 2.« EtOH 258
375 nm 290 23
(31, 42, 66, 67, 81) (39, 52, 53, 70, 82, 83) (21, 37,
73) (84, 85) (36, 86) (87, 88) P—g|yCOpI’0te|n
(89) (90) (24, 78, 91, 92) @7
CY P3A4®E%) 22, 7)
(%) thyroid peroxidase
®7 estrone sulfatase
estrogen %8) estrogen estrogen receptor®

17



Morin @

2-(2, 4-Dihydroxyphenyl)-3, 5, 7-trihydroxy-4H-1-benzopyran-4-one
2 ,3,4,5, 7-Pentahydroxyflavone

C15H1007
302.24
1 2
285-290 1 4 20 106
o phosphatidylinositol phosphate kinase (101)
(102) CY P3A4%3 99 P-glycoprotei N7 88)

(42, 81) 100 M
L DL (103)

18



Kaempferol %

3, 5, 7-Trihydroxy-2-(4-hydroxyphenyl)-4H-1-benzopyran-4-one
3,4, 5, -Tetrahydroxyflavone

C15HlOO6
286.24
276-278 /
278-280 UV 2 265 365 nm
(42) (71, 105) (106) (®3)
(107 CYP3A4®Y P-glycoprotein (68)
thyroid peroxidase ®7
estrone sulfatase estrogen (%) estrogen

receptor®® (108)

19



Flavanones
(109)

?  Naingin

7-[[2-O-(6-Deoxy-a -L-mannopyranosyl) -b-D-glucopyranosyl]oxy] -2,
3-dihydro-5-hydroxy-2-(4-hyrdoxyphenyl)-4H-1-benzopyran-4-one
4 | 5, 7-Trihydroxyflavanone 7-rhamnoglucoside

CH,OH ©/OH
Q
OH © O

HO
HO 0O
OH O
CHs
HO OH
C27H3,014
580.53
6-8 ~83 110
2 171 a ¥ -8° EtOH
40 1 1 75 1 10
(110~112) (113) (79, 114)
s (72) (96,

115) thyroid peroxidase

(97)



? Naringenin  ™©

2, 3-Dihydro-5, 7-dihydroxy-2-(4-hyrdoxyphenyl)-4H-1-benzopyran-
4-one
4 | 5, 7-Trinydroxyflavanone

OH
HO O L ©/

OH O
Ci5H120s5
272.25

251 UV 2 226 292 nm

? estrone sulfatase estrogen

estrone  estradiol  glucuronidation™”
(52, 53) "

(98)

Helicobacter pylori® CYP3A4

(93, 99) thyroid peroxidase
(97) " (67, 118) (119)

(24, 120) (102)

21



(121)

?  Hegperidin

(29)-7-[[ 6-O-(6-Deoxy-a -L-mannopyranosyl)- b-D-glucopyranosyl]oxy] -
-2,3-dihydro-5-hydroxy-2-(3-hydroxy-4-methoxyphenyl)-4H-1-benzop
yran-4-one

Hesperetin 7-rhamnoglucoside

OCHs
O—CH,
HO o o) O.
< OH

CHa OH
HO
HO OH OH oy o
C:28H.':’>4C)15
610.56
pH 67 258262  a
2 _76° c=2inpyridine 1 50 60
?
prostaglandin
E2  thromoboxane (122, 123)
(124~127) s
HDL LDL totd lipid triglyceride (128)
(118, 129, 130) (131) (96)



(132)

? Hesperetin

(29)-2, 3-Dihydro-5, 7-dihydroxy-2- (3-hydroxy-4-methoxyphenyl)-4H-1-
benzopyran-4-one
3, 5, 7-Trihydroxy-4' -methoxyflavanone

OCHs
OH

OH O

Ci16H1406
302.28
226-228
Helicobacter pylori®
(52, 53, 127, 133) 67,
118) (86) (134)
? estrone estradiol

glucuronidation*” cytochrome P450A1  B1®Y

23



Flavanonol

-7- ?  Phdlanurin @ >0

3, 4, 5, 7-Tetrahydroxy-8-isoprenylflavanone-7-glucoside

CH,OH
00O
OH
HO
OH

Co6H3z0011  HO
536

204-205 UV Znax MeOH 217 290 345 nm
?

-7- ? EMLP cytochalasin B

LPS  INF-g
TNE-a (137) (138)

24



Neophdlamuretin (135, 136)

3,4, 5, 7-Tetrahydroxy-8-isoprenylflavanone

CxoHi1s0s H0
356

190-191 UV ?2vex  MeOH 227 296 340 nm

25



| soflavones

Puerarin %9

8-b-D-Glucopyranosyl-7-hydroxy-3-(4-hydroxyphenyl)-4H-1-benzopyran
-4-one
7, 4 -Dihydroxyisoflavone-8-C-glucoside

C21H2009
416.37

186-187 a 2 +18.14° c=1in methanol
UV 21 254 nm

(140) () .

(142) (243) (144) (245) (146)

AMD

age-related macular degeneration 4"

26



?  Dadzn ®

7-O-b-D-Glucopyranosyl-3-(4-hydroxyphenyl)-4H-1-benzopyran-4-one

4’ -Hydroisoflavone-7-glucoside

C21H2004
416.37

nm a 2-364° 0.02N NaOH

" (149, 150)

(151)

27

234-236

UV P 254



? Daidzein %

7-Hydroxy-3-(4-hydroxyphenyl)-4H-1-benzopyran-4-one
4', 7-Dihydroxyisoflavone

C15H10C)4
254.24
? 315-323
UV 71 250 nm
? a-glucosdase a-amylase

(38) (141) (153)
(127, 154, 155) (156) (157, 158)

(159)

28



?  Genigin

Genigein-7-O- b -D-glucoside

CH,OH
0]0)
OH
HO
OH
C21H20010
432
80% 256 a = 28
c=0.6in0.02N NaOH UV 2, 85% EtOH 262.5nm
80% 80%
?

- (159)

(161)

29



Genigein

5, 7-Dihydroxy-3-(4-hydroxyphenyl)-4H-1-benzopyran-4-one
4 | 5, 7-Trihydroxyisoflavone

Ci5H100s5
270.24

60%
297-298 UV 2., 262.5nm

(153) (52, 53, 83, 127, 116) (157, 158)

estrogen a b @



? Monoterpenoid oxides

?  Paeoniflorin %

5b-[(Benzoyloxy) methyl] tetrahydro-5-hydroxy-2-methyl-2, 5-methano-
-1H-3, 4dioxacyclobuta [cd] pentaen-1a (2H)-yl-b-D-glucopyranoside

196 a v 128" ¢ =4.6in methanol

UV 2.« EtOH 230 nm

(164) (165) (166)
(167) (168)

adenosine A-1 (169)

PKC protein kinase C
glucose transporter  GLUT 4 trang ocation
arachidonic acid

tissue-type plasminogen activator

31

(170)

t-PA



pH
? pH 8
pH 10 60 % ?
99 % ?
2 b- ? 7 ?
? 7
| paeonimetabolin |
(12, 13)
?
iHa (s H
! 3
Glu -0, O HOg, On, H-O./ ~=0H
Cc—oCH Y g © HO-cEM 5™ HO-CcHEI O
o i
Faeoniflorn l
H
H ':;HE
d CH; 4 CH; O ~—CH
B O L0 0
H H C,H
1 Ry =H Ry =CH;z (75) T
2 Ry =CHs, Ry =H (7R) C
Paeommetabolne T l
CHs CH;

CH;
D.. e OH O, -~ ~OH O, ~—OH
o 0 QC'
s = CH,OH

Pacommetaboline IT

32



? Iridoids

1. Catalpol @

1a, 1b, 2, 53, 6, 6a-Hexahydro-6-hydroxy-1a-(hydroxymethyl)-oxireno[4,
5] cyclopenta[1, 2-c] pyran-2-yl-b-D-glucopyranoside

HO
X
O
CH,OH
HOHC  Og
HO
OH
OH
C15H22010
362.45
207~209 a z 122
(8 C) (10, 11)



? Triterpenes

a7y

Glycyrrhizin, GZ

(3b, 20b)-20-Carboxy-11-0x0-30-norolean-12-en-3-yl 2-O-b-D-
-glucopyran-uronosyl-a -D-glucopyranosiduronic acid
Glycyrrhizic acid; glycyrrhizinic acid; glycyrrhetinic acid glycoside

Ca2He2016
822.93

220 a v 462 c=15
inethanol UV %4 248 nm

(172~174) (175) (176, 177) (178, 179)
(180, 181) (182, 183)
SARS
(174)
GZ 18-b-
18-b-glycyrrheticacid GA ?
GZ GA GA GZ 10-50 GZ
" aldosteronism’ GA 3b- ? 3b-
hydroxyGA dehydrogenase 3-dehydroGA 3a-
?  3a-hydroxyGA dehydrogenase

3a-hydroxyGA (184, 185)



Glycyrrhizin

NAD p+ 33-hydroxyGA
dehydrogenase

NADPH +H "
.. _COOH

3-dehydroGA

+
NADPH +H 3a-hydroxyGA
dehydrogenase

NADP

COOH

3a-hydroxyGA



Glycyrrhetic acid, GA %9

3-Hydroxy-11-oxo-(3b, 20b)-olean-12-en-29-oic acid

Glycyrrhetinic acid
CaoH1604
470.64
/ 297~298 a 2 360
(187) (188) (189) (190, 191)
(181) (192)



? ? ”?
?
? ab-a’'b’
OH OCH,
?
? ? benzoquinones
? ?  naphthoquinones ? ?  anthraguinones
? phenanthraguinones
0 O O
¢
O O O
? ? ? ? ? ?
Polygonaceae Rheum palmatum
? ?
? ?

(193)

(194, 195) (196) (197, 198)

37



? 7 Anthraguinone

Aloeemodin %

1, 8-Dihydroxy-3-(hydroxymethyl)-9, 10-anthracenedione
1, 8-Dihydroxy-3-(hydroxymethyl)-anthraguinone

HO O OH
QL
(@)
C15H1005
270.24
223~224
(200) (201~203) (204) (205)

Helicobacter pylori
N-acetyltransferase “®

arylamine



Chrysophanol

1, 8-Dihydroxy-3-methyl-9, 10-anthracenedione
1, 8-Dihydroxy-3-methylanthraquinone

HO O OH
@‘@ CHs
O

Ci5H100,4
254.24

196 UV P
226 256 2/8 288 436nm

(200) (205) (208) (209)



Emodin ©?*©

1, 3, 8&Trihydroxy-6-methyl-9, 10-anthracenedione
1, 3, 8Trihydroxy-6-methylanthraguinone

HO @) OH

OO,

O

Ci5H100s5
270.24

256~257 UV 7nx EtOH
222 252 265 289 437 nm

o (211)

(212)

estrogen casein kinase |1

(213) (197)
Helicobacter pylori  arylamine N-acetyltransferase ¢
(201, 209, 215) (205, 216) (197, 198) (217) (218)

(219) (220)



Rhein @2

9, 10-Dihydro-4, 5-dihydroxy-9, 10-dioxo-2-anthracenecarboxylic acid
1, 8-Dihydroxyanthraquinone-3-carboxylic acid

HO

O OH
Lo
O

C15HgOs
284.22
321~-322 UV 2.« MeOH 229
258 435 nm ?
(200) (205)

Helicobacter
pylori  arylamine N-acetyltransferase
interleukin 1 beta  1L-1 beta (223)

a4



? 7 Bianthraquinone

? SennosidesA & B, SN-A, SN-B

SN-A

(R*, R*)-5, 5" -Bis(b-D-glucopyranosyloxy)-9, 9', 10, 10’ -tetrahydro-4,

4 -dihydroxy-10, 10" -dioxo(9, 9’ -bianthracene)-2, 2’ -dicarboxylic acid
SN-B

(9R, 99S)-5, 5 -Bis(b-D-glucopyranosyloxy)-9, 9, 10, 10’ -tetrahydro-4,
4 -dihydroxy-10, 10’ -dioxo(9, 9 -bianthracene)-2, 2’ -dicarboxylic acid

Ca2Hz3020
862.72

SN-A
200~240 a 2
164° ¢ =0.1in 60% acetone

SN-B
SN-B
180~186 a ® 100
c=0.2in70% acetone UV 2, 0.5% NaHCO; 270 308 355 nm
SN-A SN-A

(225)

? SN-A b- ?2 ?
8- ?
? sennidin A sennidin A ?

42



CC ? rhen
anthrone
SN-B  SN-A SN-A
rhein anthrone 2
CcC rhein anthrone

(226)

Rhein anthrone
rhein

rhein anthrone

rhen anthrone

?

Glu-O O OH

QL O

HTNH COOH *Glucosidase

@. @ COOH

Glu-O O OH
Sennoside A

] Reductase

Gu-O O OH

COOH

8-Glucosyl-rhein anthrone

HO O OH

©‘© COOCH

COOH -Glucosidase HTH

—_—

COOH @.@ COOH

HO O OH

Sennidin-8-monoglucoside Sennidin

Reductase

HO O OH

R-Glucosidase

] COOH

Rhein anthrone

o
HO O OH

Rhein

COOH



