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Abstract

The effects of various components in Chinese and Japanese traditional medicine on arachidonate
metabolism and/or degranulation in leukocyte and platelets were studied.

1) Baicalein, a main flavonoid component of Scutellariae Radix was found to inhibit the formation
of 5-HETE (lipoxygenase product) more strongly than the fromation of HHT (cyclooxygenase
product) ; its concentrations for 50 2 inhibition (ICs,) were 7.1 uM for the formation of 5-HETE and
55 uM for the formation of HHT. Baicalein inhibited A 23187-induced LTB, and LTC, formations in
human polymorphonuclear leukocytes (PMNs), dose-dependently. Its ICs, values for LTB, and LTC,
formations were 1.5 M and 0.6 zM, respectively, using 1.0 xg/ml of A23187. Furthermore, baicalein
inhibited g-glucuronidase and lysozyme releases induced by A 23187, LTB, plus cytochalasin B (cyto
B), and platelet activating factor (PAF) plus cyto B. It was found that baicalein reduced A 23187-,
LTB.- and PAF-induced the increases of free calcium concentrations ([Ca®*]i) in human PMNs, dose-
dependently.

Therefore, the possible mechanism of the inhibitory effects of baicalein on LTB, and LTC,
formation and degranulation might be due to the reduction of [Ca?®*]i elevation as well as the inhibition
of 5-lipoxygenase system.

These results suggest that baicalein could be useful for the treatment of allergy and inflammation
via lysosomal enzyme release, LTB, and LTC, productions in human PMNs.

2) Ginsenoside Rg,, a ginseng saponin isolated from red ginseng roots, inhibited epinephrine- and
thrombin-induced platelet aggregation and 5-hydroxytryptamine release dose-dependently, at concen-
trations 5 to 500 xg/ml. Ginsenoside Rg, had no effect on epinephrine- and thrombin-induced ara-
chidonic acid release, but it did reduce the [Ca?*]i elevation shown in the second phase indced by
epinephrine and thrombin, at concentrations of 10 to 500 ug/ml.

Therefore, those data suggest that the inhibitory effects of ginsenoside Rg, on 5-hydroxytryptamine
release from, and aggregation of platelets might be due to the reduction of [Ca®?*]i elevation at the
second phase induced by epinephrine and thrombin.

The results suggest that ginsenoside Rg, in red ginseng roots may be active as a drug in the
treatment of artherosclerosis and thrombosis.

3) Licochalcones A and B, isolated from Sinkiang Licorice (Glycyrrhiza inflata BAT.), inhibited A
23187-induced LTB, and LTC, formation in human PMNs, dose-dependently. The IC;, values of
licochalcuiie A for LTB, and LTC, formation were 0.46 #M and 4.2 uM, respectively. The IC;, values of
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licochalcone B for LTB, and LTC, fromation were also 1.2 4M and 2.0 M, respectively. Furthermore,
these compounds also inhibited the degranulation induced by A 23187, LTB, plus cyto B, PAF plus cyto
B and fMLP plus cyto B. In addition, lichochalcones A and B reduced the [Ca?*]i elevation stimulated
by calcium ionophore ionomycine, fMLP, PAF and LTB,. Therefore, it seems likely that the inhibitory
actions of licochalcones A and B for leukotrienes biosynthesis and PMN degramulation might also be
due to the reduction of [Ca?*]i elevation.

From these results, licochalcones A and B may be effective as drug for use in the treatment of
allergic diseases such as atopic dermatitis and asthma.

4) T attempted to isolate the inhibitory substance from the roots of Angelica shikokiana on L'TB,
and LTC, biosynthesis in human PMNs. It was found that the EtOAc fraction of the roots inhibited
LTB, and LTC, formations in human PMNs. And the active substance isolated from this roots was
elucidated to be 3’ (R), 4’ (R) -3 -epoxyangeloyloxy-4'-acetoxy-3’, 4 -dihydroseselin (YN-1).

Therefore, the present results suggest that YN-1 may be effective as drug for use in the treatment
of allergic diseases such as atopic dermatitis and asthma.

Key words Scutellariae Radix, Sinkiang Licorice, Red Ginseng, Angelica shikokiana, baicalein,
lichochalcones A and B, ginsenoside Rg;, 3'(R),4' (R)-3'~ epoxyangeloyloxy-4'-acetoxy-3’, 4'~dihy-
droseselin, leukotriene, degranulation, leukocyte, platelet.
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Table II Effects of various flavonoids on the formations
of 5-HETE and HHT from arachidonic acid in rat
peritoneal polymorphonuclear leukocytes.

1Cso (/I-\l)

Compounds

5 HETE HIIT

(Lipoxygenase (Cyclooxygenase

Product) Product)
Baicalein 7.13% 0.767 55.30+£16.90
Baicalin 180.00+17.80 NE»
Wogonin > 1000 14.60L£ 3.51
Skullcapflavone 11 72.70+£11.70 44.00% 3.01

6,8*d1methoxyfldvone 25.80+ 4.13 41.30+ 1.67™

Chrysin N.E. 640.00+62.40
(25),2,5,6",7-Tetra-

hydroxyflavanone 670.00+£85.00¢ 5.63+ 1.27
(2R3R) 273,567
pentahydroxyflavanone N.E. 50.00+4.04

ON.E. : no effect.,

"The percent activities of 2'.,5,5,7-tetrahydroxy-6'8-
dimethoxyflavone on the formation of HHT are 101.6 =
1.56 9% and 108.6+£3.89 9% at concentration of 10 *\ and
10%M, respectively as compared to control values.,

9The percent activities of (2S), 2'5,6",7-tetrahydroxy-
flavanone on the formation of 5-HETE are 124.946.19 %,
158.8+6.73 9 and 126.6 £ 10.1 9§ at concentration of 107%M,
107°*m and 107*M, respectively, as compared to control
values.

Baicalein : R'=R?=0OH, R*=R*=R%=R%- 11

Baicalin : R'=OH, R?*=0O-D-Glucuronic acid,
R*=R*-R*=R®-H

Wogonin : R'=R*=R3-R¢-11, R?=0OH, R*-OCII,

Skullcapflavone II : R'=R*=R*R*®=0CH,,

R*-OH, R*-H

Chrysin : R'=R?=R*-R°-R®=H, R*OH

2'.5,5",7- Tetrahydroxy-6',8 -dimethoxy

flavone : R’=H, R*<R*-R*-OH, R*-R°®-0CII;

HO

(25),2"5,6",7-Tetrahydroxy flavanone : R=-H
(2R3R),2',3,5,6", 7-Pentahydroxy flavanone :
R=0OH

Fig. 3 Structures of flavonoids
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Fig. 4 Autoradiograph of profiles on thin layer chromato-
graphy (TLC) of (1-'“C) arachidonic acid metabolites in
homogenates of rat polymorphonuclear leukocytes.
12-HETE, 12-hydroxy-5, 8, 10, 14-eicosatetraenoic
acid ; HHT, 12-hydroxy-5, 8, 10-heptadecatrienoic acid ;
5-HETE, 5-hydroxy-6, 8, 11, l4-eicosatetraenoic acid.
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Fig. 5 Effects of baicalein on A23187-induced leukotrienes
B, and C, formation in human polymorphonuclear
(PMN) leukocytes.(a) Formation of leukotrienes B, and
C, induced by A23187 at various concentrations. Values
are mean*xS.E. for four experiments. O, Leukotriene B, ;
®  leukotriene C,. (b), (¢) effects of baicalein on A23187-
induced leukotriene B, (b) and leukotriene C, (c) forma-
tions in human polymorphonuclear leukocytes. Values are
mean=S.E. for four experiments. ©, A23187 at 0.1 gg/ml;
®, A23187 at 1.0 ug/ml. Significant difference from the
value with A23187 alone at 0.1 ug/ml : #p <0.01 ; signifi-
cant difference from the value with A23187 alone at 1.0 ug/
ml : *5<0.01.
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Fig. 6 Effects of baicalein on A23187-induced lysosomal enzyme release from human polymorphonu-

clear leukocytes.{a) Effects of baicalein on A23187-induced lysozyme from human polymorphonu-
clear leukocytes. Values are mean=+S.E. for four experiments. O, Without A23187 ; &, with A23187
at 0.1 xg/ml ; @, with A23187 at 1.0 xg/ml. Significant difference with A23187 at 0.1 ug/ml : #p <
0.01 ; significant difference with A23187 at 1.0 zg/ml : *p <0.01. Total lysozyme activity was
4,70+0.95 g egg lysozyme/5 min per 10° polymorphonuclear leukocytes. (b) Effects of baicalein on
A23187-induced #-glucuronidase release from human polymorphonuclear leukocytes. Values are
mean+S.E. for four experiments. ©, Without A23187 ; @, with A23187 at 1.0 ug/ml. Significant
difference from value with A23187 : *p <0.01. Total g-glucuronidase activity was 60.3+1.01 ug
phenolphthalein/18 h per 10° polymorphonuclear leukocytes.
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Fig. 7 Effects of baicalein on leukotriene B, and platelet-activating factor-induced lysosomal
enzyme release from human polymorphonuclear leukocytes in the presence of cytochalasin B.
Values are mean=*S.E. for four experiments.(a) Effects of baicalein on leukotriene B, plus cyto-
chalasin B-induced lysosomal enzyme release. © <, buffer alone ; © <, leukotriene B, alone ; ©
o, lysozyme ; <& &, g-glucuronidase. Significant difference with leukotriene B, (125 ng/ml) plus
cytochalasin B (5 ug/ml) : *#p <0.01, Total lysozyme (®) and g-glucuronidase (®) activities
were 6.39+0.79 ug egg lysozyme/5 min per 10° polymorphonuclear leukocytes and 72.6+3.69 ug
phenolphthalein/18 h per 10° polymorphonuclear leukocytes, respectively. (b) Effects of baicalein on
platelet-activating factor plus cytochalasin B-induced lysosomal enzyme release. © <, bovine
serum albumin alone ; © <, platelet activating factor alone ; ¢ @, lysozyme ; <& &, S-glucur-
onidase. Significant difference with 100 nM platelet-activating factor plus cytochalasin B (5 ug/
ml) : *#p <0.01. Total lysozyme (@) and 8 glucuronidase (@) activities were 6.48+0.38 ug egg
lysozyme/5 min per 10° polymorphonuclear leukocytes and 74.9+0.89 g phenolphthalein/18 h per
10° polymorphonuclear leukocytes, respectively.
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Fig. 8 Effects of baicalein on intracel- Effects of baicalein on intracel- Effects of baicalein on intracel-
lular free calcium concentrations lular [Ca?"]i induced by leu- Iular [Ca?*]i induced by platelet
[Ca®']i induced by A23187 kotriene B, activating factor
curve C, polymorphonuclear leukocyte curve C, polymorphonuclear leu- curve C, polymorphonuclear leu-
suspensions in Ilepes / saline buffer kocyte suspensions in Hepes/ kocyte suspensions in Hepes/
(pH 7.4) containing 1 mwm CaCl, saline buffer containing 1 mm saline buffer containing 1 mum
stimulated with A23187 (1.0 ug/ml) ; CaC(l, with leukotriene B, (125 ng/ CaCl, with 100 nM platelet activat-
curves 1-4, polymorphonuclear leuko- ml) ; curves 1-4, polymorphonu- ing factor ; curves 1-4, polymor-
cyte suspensions in Hepes /saline clear leukocyte suspensions in phonuclear leukocyte suspensions
buffer containing 1 mm CaCl, stimulat- Hepes/saline buffer containing 1 in Hepes/saline buffer containing
ed with A23187 after preincubation mM CaCl, stimulated with leu- 1 mym CaCl, stimulated with
with 107*1 (curve 1), 107°M (curve 2), kotriene B, after preincubation platelet activating factor after
10" M (curve 3) and 107"M (curve 4) with 107*M (curve 1), 10~°M {curve preincubation with 107*M (curve
baicalein. 2), 10-¢M (curve 3) and 107'm 1), 10-5M (curve 2), 107°u (curve

(curve 4) baicalein. 3) and 10 "M (curve 4) baicalein.
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Fig. 10 Effects of licochalcones A and B on A23187-induced leukotrienes B, (a) and C, (b) in human
licochalcone A :; ®, licochalcone B. Values are means+S.E. for four experiments.
Significant difference from the values with A23187 alone ; *p <0.01.
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Effects of licochalcone A on lysosomal enzyme release induced by various stimuli. @, 2 uM

A23187 ; ©, 50 nM fMLP plus cyto B (5 gg/ml) ; &, 200 nn1 PAF plus cyto B; <, LTB, (125 ng/
ml) plus cyto B. Values are means £ S.E. for four experiments. Total 8-glucuronidase activity was
73.6+2.37 ug phenolphthalein/18 h/10° PMNs (mean+S.E. for 16 experiments). Tatal lysozyme
activity was 6.16 0.48 ug egg lysozyme/5min/10°%/PMNs (means+S.E. for 16 experiments).

Significantly different from the values induced by various stimuli :

*p <0.01.
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