(Strobilanthes) (Strobilanthes formosanus Moore)

(Hypoestes) (Hypoestes purpurea R. Brown)
[1,2] [3,4]

(S cusia (Nees) Kuntze) (H.

purpurea R. BrowN) (S. formosanus)

(H. purpurea)
[1,2]
2 [5-8] [5-6, 9]

[10] [11] [12]

[13] [14] [15,16]

[17]

?

(1,1-Diphenyl-2-picrylhydrazyl, DPPH)

?



(Acanthaceae) (Srobilanthes) [3, 18]

Table1
(Strobilanthes)
5
4
[3, 19-20]
L s
1 2 3
2. 2 3
3.
3.
2.
4, z
4,
B s
B ———————————
[3, 19-20]

1. Srobilanthes cusia (Nees) KunTze

[3, 19-20]

............. (S rankanensis)

.............. (S formosanus)

....... (S penstemonoides)

................................ (S cusia)



10-20 cm 3-8
cm
5-6 1-25cm
15cm 2-2.5cm
5 2cm
1.5cm 5¢cm 4 2
25cm
4
2. Strobilanthes flexicaulis HAYATA
Im z
18 cm 5cm
3 lcm 5 4cm
2 7 mm
2 mm 2cm 4
3. Strobilanthes formosanus Moore
50-80 cm
6-14 cm 2.5-5cm
1-4cm
4 5
lcm 3-3.5cm 5
4 2 2.5cm
2 2cm 4



4. Srobilanthes longespicatus HAyATA

2m

10-30 cm 3-9 cm
8-10 2-4cm
14 cm
1-1.2cm
25-3cm 5
3.2cm
4

5. Srobilanthes penstemonoides T. ANDERS

' m
6-15cm
8 cm
1.5 cm 4
5 1cm
3-4cm 4 2
3.5cm
4 mm 3mm
6. Strobilanthes rankanensis HavATA
40 cm
2-5 cm 2-3 cm
5-10 mm
2 6 mm

2-5cm

8 mm

2cm



1.5 mm

1.4 cm

2cm

25 mm



Tabhle 1

[3, 18]

Baphicacanthus Bremex.

Baphicacanthus cusia (Nees) Bremex.

(Goldfussia cusia Nees, Strobilanthes flaccidifolius Nees)

Strobilanthes BLume

Strobilanthes cusia (Nees) Kuntze

(Goldfussia cusia Nees, Strobilanthes
flaccidifolius Nees, Baphicacanthus cusia (Negs)
Bremex.)

Goldfussia Nees

Goldfussia formosanus (Moore) Haen & Huane

(Strobilanthes formosanus M oore)

Strobilanthes BLume

Strobilanthes formosanus Moore

Goldfussia penstemonoides Nees

(Strobilanthes laxiocal yx Havata, Strobilanthes pluriformis sensu

YAMAMOTO)

Strobilanthes BLume

Strobilanthes penstemonoides T. Anoers

(Goldfussia penstemonoides Nees, Strobilanthes
laxiocalyx Havata)

Parachampionella Bremex.

emenp. Hsien & Huanc

Parachampionella flexicaulis (Havata) Hsen & Huanc

(Triaenacenthus flexicaulis (Havata) Hsien & Huang, Strobilanthes
prionophyllusHavata, Strobilanthes flexicaulis Havata)

Strobilanthes BLume

Strobilanthes flexicaulis Havara

(Strobilanthes prionophyllusHavaTa,
Strobilanthes glandulifera Hatusiva,
Triaenacenthus glandulifera (Hatusima) C.F. Hsien
& Huane, Parachampionella flexicaulis (Havata)
C.F. Hsen & Huanc

Parachampionella rankanesis (Havata) Bremek.

(Strobilanthes rankanesis Havata)

Strobilanthes BLume

Strobilanthes rankanesis Havata

(Parachampionella rankanesis (Havata) Bremex.)

Semnostachya Bremex.

Semnostachya longespicata (Havata) Hsen & Huanc

(Strobilanthes ongespi catus Havata, Strobilanthes ridleyi sensu

YAMAMOTO)

Strobilanthes BLume

Strobilanthes longespicatus Havara

Semnostachya |ongespicatus (Havata) C.F. Hsier
& Huanc




(Hypoestes) (]
150
(H. purpurea (L.) Soland.)
(Forsx.) Roem. et ScHuLT.

1-3 5 2
2 1 2
(Hypoestes)
L et rr e
2 e ——————
(2]
1. Hypoestes purpurea R. BrRown
50-120 cm
3-6 cm
2-3
5 2
2 2
2. Hypoestes cumingiana BENTHAM et HOOKER
50-100 cm
1.5-4 cm
2-3cm

H. triflora

2-4

[4]

H. cumingiana

....... H. purpurea
2-4 cm
3
6-8 mm
3-12 cm
4
2
2



1-4



2003

Narpralert Ya
1987-1992 Weyerstahl P S auriculatus
S callosus (2224 2002  Singh B S callosus
? [ 1941  Ven Der
Woerd LA 1983 Soediro | S crispus
phenylpropanoid (26271 1993 (S cusia)
? [BI' 1979  Honda G 1980  Anon
(28301 1984-1986 o (31 1987
E (321 1992  XiazQ
(33 2001 ?
6l 1081  Smith SL S dyeriana [34] 1988
Fischer H S dyeriana S isophyllus (351 1950
Hayashi K S flaccidifolius e [36] 10987
(S. japonicus) (371 1994-1998
(Folium Strobilanthis) (Radix Strobilanthis)
[38-39] Table 2

S auriculatus S callosus S crispus S cusa S
dyeriana S isophyllus S flaccidifolius S japonicus 8
? ? ?
(S cusia) (S

japonicus)



Table 2 Presence of compounds in Srobilanthes

Species

Part

Country

Structure

Constituents characteristics

Ref.

S. auriculatus

inflores essent

ail

India

acetophenone benzenoid

[22]

(-) isoborneol

2-methyl butyrate isoborneol

isobutyrate 5-hydroxy isoborneol
isobutyrate 5-0xo0 isoborneol

isobutyrate 6-hydroxy isoborneol
8-(isobutyryl-oxy) isoborneol

(-) isobutyrate 8-(isobutyryloxy) isoborneol
(-) isobutyrate 8-hydroxy isoborneol
formate isoborneol monoterpene
(-) isobutyrate isoborneol

n-butyrate i soborneol

b-propionate isobrneol

camphene

camphene hydrate

camphor

fenchol

a-terpineol

[22]

a-curcumene
1-10-diepi: (+) cubenol

t-muurolol sesquiterpene
trans-nerolidol

(-) cis sesquisabinene hydrate

[22]

S. callosus

aeria parts

India

cinnamic acid methyl ether

eugenol methy! ether phenylpropanoid

(23]

a-cadinol

t-cadinol
b-caryophyllene
bicyclogermacrene
caryophyllene oxide
b-eudesmol
a-humulene
humulene epoxide 1
spathulenol
isospathulenol
borneol

bornyl acetate
camphene
carvacrol

1, 8-cineole
p-cymen-8-ol
p-cymene

fenchyl acetate
geraniol

geraniyl acetate
limonene

linalool

linalyl acetate
p-menth-cis-2-en-1-ol
p-menth-trans-2-ene-1-ol
myrcene

nerol

neryl acetate
b-trans-ocimene
a-phellandrene

sesquiterpene

monoterpene

[23]

[23]

10



Table 2 Presence of compounds in Strobilanthes (

Species

Part

Country

Constituents

Structure

characteristics Ref.

S. callosus

aerial parts

India

b-phellandrene
a-pinene

b-pinene
cis-piperitol
trans-piperitol
sabinene
cis-hydrate sabinene
trans-hydrate sabinene
terpinen-4-ol
terpinyl-4-ol acetate
a-terpinene
gterpinene
a-terpineol
a-terpinyl acetate
terpinolene
a-thujene

isothymol

monoterpene [23]

lupeol, a-amyrin acetate, taraxerol,
taraxasterol

triterpene [25]

sitosterol, campesterol,

steroid [25]

flowers

India

campesterol
cholesterol
b-sitosterol
stigmasterol

steroid [24]

dotriacontan-1-ol
n-dotriacosane
n-hentratriacontane
hentriacontan-1-ol
n-heptacosane
n-hexacosane
hexatriacontan-1-ol
n-hexatriacontane
nonacosan-1-ol
n-nonacosane
n-octacosane
n-pentacosane
pentatriacontan-1-ol
n-pentatriacontane
tetratriacontan-1-ol
n-tetratriacontane
triacontan-1-ol
n-triacontane
tritriacontan-1-ol
n-tritriacontane

alkane [24]

hentriacontanoic acid
heptacosanoic acid
heptatriacontanoic acid
hexacosanoic acid
nonacosanoic acid
octacosanoic acid
pentacosanoic acid
pentatriacontanoic acid
triacontanoic acid

lipid [24]

lupeol

triterpene [24]

11



Table 2 Presence of compounds in Srobilanthes ()

Species Part Country Constituents Chasrtggrlijg cs Ref.
S. crispus | eaf East Indies potassium inorganic [26]
Indonesia verbascoside phenylpropanoid  [27]
ash East Indies potassium inorganic [26]
S. cusia entire plant China betulin
lupenone triterpene [9]
lupeol
indigo . .
indirubin indole alkaloid [5,31]
(3H) quinazolin-4-one .
(1H, 3H) quinazoline-2-4-dione akdoid [5]
Japan tryptanthrin akaloid [28][29]
root China betulin
lupenone triterpene [6,32]
lupeol
China, Taiwan b-sitosterol steroid (6,32
Tawan indigo indole alkaloid [6]
indirubin
2-benzoxazolinone ;
2-hydroxy -1, 4-benzoxazin-3-one akdoid [6]
vanillic acid phenolic [6]
| eaf Okinawa tryptanthrin alkaloid [30]
(cult)
shoots Thailand indican indole alkaloid [33]
S. dyeriana entire plant Not stated betaine proteid [35]
| eaf Not stated cyanidin-3-5-di-O-b-D-glucoside flavonoid (34
(cult) peonidin-3-5-di-O-b-D-glucoside
S flaccidifolius P2t Nt Japan indigo indole alkaloid [36]
specified
S.isophyllus entire plant Not stated betaine proteid [35]
S.japonicus  entireplant China 4-hydroxy -5-7-dimethoxyflavone flavonoid [37]
strobilanthin
stigmast-8(14)-en-3-b-ol steroid [37]
stigmasterol
S. species | eaf China (3H) quinazolin-4-one akaloid (38, 39]

3 (H) quinazolin-4-one




Structural formula of compoundsin Strobilanthes

Monoter pene
H OAc
“OoH
(-)-borneol bornyl acetate

compound Ry R, Rs R4

(-) isoborneol OH H H H

2-methyl butyrate isoborneol CH3CH,CH(CH3)COO H H H

isobutyrate 5-hydroxy isoborneol CH3CH(CH3)COO OH H H

isobutyrate 5-0xo0 isoborneol CH3CH(CH3)COO OH, H H

isobutyrate 6-hydroxy isoborneol CH3CH(CH3)COO H OH H

8-(isobutyryloxy) isoborneol OH H H CH3CH(CH3)COO
(-) isobutyrate 8-(isobutyryloxy) isoborneol CH3;CH(CH3)COO H H CH3CH(CH3)COO
(-) isobutyrate 8-hydroxy isoborneol CH3CH(CH3)COO H H OH

formate i soborneol HCOO H H H

(-) isobutyrate isoborneol CH3CH(CH3)COO H H H

b-propionate isoborneol CH3CH,COO H H H

OH
isoborneol camphene

13



R
R

\

@T
OH

camphene hydrate

I

R
OH carvacrol
H p-cymene

?

p-cymen-8-ol

@ﬁ%

trans-fenchyl acetate

limonene

14

e

camphor

;

1, 8-cinedle

=

fenchol
0—R

H
R=H geraniol
R=Ac geranyl acetate

§§{
R=H lindlool
R=Ac lindyl acetate



p-menth-cis-2-en-1-ol

b-trans-ocimene

sabinene hydrate

myrcene

Y

neryl acetate

a-pinene

sabinene

:

a-terpinene



Ias
als

b-terpinene g-terpinene

7ats
r

=H a-terpineol R=H terpinen-4-ol
R=Ac a-terpinyl acetate R=Ac terpinyl ecetate

s

terpinolene

=X
O § -0

iso-thymol a-phdlandrene

HO

O

)

b-phdlandrene piperitol

16



Sesquiter pene

bicycdogermacrene Ri=H R;=OH cadinol

Ri=OH R;=H cubenol
A :
b-caryophyllene caryophyllene oxide
a-curcumene b -eudesmol
a-humuene humulene epoxide 11
Ho' /

isospathulenol nerolidol

17



spathulenol

Triterpenoids

AcO i

Ri=OH Rx=H lupeol a-amyrin acetate
R1=0 R>=H lupenone
R;=0OH R,=OH beulin

HO >

taraxerol taraxasterol

Inorganic salts
K+

potassum

Proteid
(Me)zN" CH, COO
betaine

18



Benzenoid

av,

o

acetophenone

Steroids

HO HO

campesterol cholesterol

™
HO
b-gtosterol sigmasterol
Alkane

ChHon20 ChHan+2
n =29 nonacosan1-ol n =25 pentacosane
n =30 triacontan-1-ol n =26 n-hexacosane
n=31 hentriacontan1-ol n = 27 n-heptacosane
n=32 dotriacosan-1-ol n = 28 n-octacosane
n = 33 tritriacontan-1-ol n =29 n-nonacosane
n =34 tetratricontan-1-ol n = 30 n-triacontane
n = 35 pentatriacontan-1-ol n = 31 n-hentricontane
n = 36 hexatriacontan-1-ol n = 32 n-dotricosane

n = 33 n-tritriacontane

= 34 n-tetratriacontane
n = 35 n-pentatriacontane
n = 36 hexatriacontane

19



Lipid
CnH2n+1COOH
n = 24 pentacosanoic acid
n =25 hexacosanoic acid
n = 26 heptacosanoic acid
n = 27 octacosanoic acid
n = 28 nonacosanoic acid
n =29 triacontanoic acid
n =30 hentriacontanoic acid
n = 34 pentatriacontanoic acid
n = 36 heptatriacontanoic acid

Phenylpropanoid

OCHs

©/\/COOCH 3 OCHs

CH,CH==CH,

cinnamic acid methyl ester eugenol methyl ester
Alkaloids
H
N
CH,OH |
98 J
>: Q
o}
H
NH
HO
OH
2-benzoxazolinone indican

indirubin indigo



O
H N o
2-hydroxy- 1,4~ benzoxazin-3-one (1H, 3H) quinazoline-2-4-dione
(0]
o
N
NH
=
= N
N
O
(38H) quinazalin-4-one tryptanthrin
Flavonoids

(0]
OH
cyanidin-3,5-di-O-b-D-glucoside peonidin-3,5-di-O-b-D-glucoside
H3CO O Q OH H3CO (0] Q (0]
fe) H
98 L) “
CH,OH
OCHz O OCH3 O OH OH
4'-hydroxy- 5, 7-dimethoxyflavone drobilanthin

21



Phenolic
HO (@]

7 OCH,

OH

4-hydroxy-3-methoxy benzoic acid (vanillic acid)



1988 Fischer H H. antennifera H.

phyllostachya (401 1997-1998  Muhammad |
H. forskalei ? (7.8 lignan [ Adesomoju AA
1982-1984 H. rosea ? ezl o [
2001 Andriamihgja B 2003 Rasoamiaranjanahary L. H. serpens
? 54 1989  Van Puyvede L H. triflora
benzenoid [15.16] 1984  Pettit GR H. verticillaris
1 2002  Al-Rehaily AJ ? (471 1082
Al-Meshal 1A H. forskalel L4}
Table 3

H. antennifera H. forskalel H. phyllostachya
H. rosea H. serpens H. triflora H. verticillarisi

? lignan benzenoid

23



Table 3 Presence of compounds in Hypoestes

Species Used part Area Presence of constituents Type Ref.
H. antennifera entire plant Not Stated betaine proteid [40]
H. forskalei aerial parts Saudi Arabia hypoestene diterpene [7]
dehydro-hypoestenone
deoxy -hypoestenone
hypoestenone diterpene [8]
(+)-sesamin lignan [8]
H. phyllostachya entire plant Not Stated betaine proteid [40]
trigonelline
H. rosea part not Nigeria dihypoestoxide diterpene [41]
specified roseatoxide
roseadione
roseanolone
aeria parts Nigeria roseadione diterpene [42]
hypoestoxide diterpene [43]
entire plant Nigeria iso-roseanolone diterpene [44]
roseanolone
lupeol triterpene [44]
H. serpens aerial parts Frane serpendione 1 diterpene [45]
leaf Switzerland fusicoserpenol A diterpene [46]
dolabeserpenoic acid A
H. triflora |eaf Rwanda benzoic acid benzenoid [15, 16]
H. verticillaris entire plant Kenya hypoestestatin 1 indolizidine [9]
hypoestestatin 2 akaoid
aerial parts Saudi Arabia verticillarone diterpene [47]

24



Structural formula of compoundsin Hypoestes

Proteid Lignan
-\
O
X COOH .
|
@/
|
Me A
trigondline (+) sesamin
Diter pene

R=H,  8(9) a-epoxydeoxyhypoestenone

hypoest
y eone R=0 8 (9) a-epoxyhypoestenone

deoxyhypoestenone dehydrohypoestenone

25



hypoestene hypoestoxide (5-seco-fuscoccane)

OH
o)
roseadione rosegtoxide
OCMe
OCMe
o}
o
roseanolone dihypoestoxide
serpendione 1 fusicoserpenol A

26



Benzenoid

dolabeserpencic acid A benzoic acid

Indolizidine alkaloid Triterpene

R=H hypoedtatin 1 lupeal
R=0OH hypoedtatin 2

27



S anfractuosa
[49] (S auriculatus) S coloratus
(50,51 g callous (52
[53]
[54, 55]
[56] S scaber [51] S crispus

[11] [30]

(S cusia)

S species (571 Table 4

S boerhaavioides

[0 5 callosus ? (taraxerol)
(25 5 crispus
[11, 26, 58, 59
? 1] (S cusia) -
(12] S dalhausiana (69 5 heyneanus
GOT GPT [0l [62

(63] Table5

S anfractuos S
auriculatus S coloratus S scaber Scrispus S cusia S species
S boerhaavioides S crispus S cusia S dalhausiana

(S cusia)

28



Table 4 Ethnomedical information on Srobilanthes

Specises Used part Area Ethnomedical usage Ref.
S. anfractuosa Dried leaf + stem Thailand Spleen trouble, Broken bones, Earache [49]
S. auriculatus Dried root India Used for anemia [50]
S. coloratus Leaf India Used for food [5]]
S. crispus Leaf East Indies Antidiabetic, diuretic, |axative [11]
S cusia Fresh entire plant Okinawa Fresh juice of plant is used for athletes foot [30]
S. heyneanus Stem bark India Emollient, externally for mumps, vulnerary [52, 53]
Leaves India Rubbed on to the body during the cold period of
an intermittent fever, used as a poultice to treat
[54, 55, 56]
ague in children to aleviate coughing, used as
astrigent, diuretc and treat arthritis
S. scaber Y oung leaf India Used for body itching [51]
S. species Dried root Bangladesh Menstrual irregularitie [57]

29



Table5 Biologicd activities for extracts of Strobilanthes

Specises

Used part

Area

Biological activities

Ref.

S. alatus

dried leaf +stem

Pakistan

antibacterial activity (1)

[64]

S

b;)er haavioides

aerial parts

India

antibacterial activity (1), antifungal activity (1), antispasmodic
activity (1), antiyeast activity (1), cytotoxic activity (1) ,

semen coagulation (1), spermicidal effect (1), analgesic
activity (1), anticonvulsant activity (1), antiinflammatory
activity (1), antitumor activity (1), diuretic activity: i.p., rat,
male, 0.25 mg/kg (A), hypoglycemic activity (1), toxicity
assessment (quantitative): i. p., mouse, LDsp 1.0 g/kg

(10]

S. callosus

aerial parts

India

anti-inflammatory activity (A), antimicrobial activity (A)

[29]

S. crispus

ash

East Indies

diuretic activity (A)

[26]

| eaf

East Indies

uterine stimulant effect: guinea pig, female, conc used not
stated (S)

hypoglycemic activity: oral, rabbit, dose not stated (1)
hypotensive activity: iv, rabbit, dose not stated (1)
vasoconstrictor activity: perfusion, frog, dose not stated (S)

(58]

diuretic activity: oral, rabbit, dose not stated (A)

[26]

Malaysia

Antioxidant activity (A)

[59]

commercial
sample of |eaf

Indonesia

reverse transcriptase inhibition: cell culture, | Csg 92.0 mg/mL
(A), virus-avian myeloblastosis

reverse transcriptase inhibition: cell culture, ICsq 820.0
mg/mL (equivocal), virus-avian myeloblastosis

(11]

dried leaf

Indonesia

antiviral activity: 1Cg9 >630 mg/mL (1), Salmonella cholerae
antiviral activity: 1Cy99 >588 mg/mL (1), virus-htlv-I
cytotoxic activity: 1Cy00 >630 mg/mL (1), cdlls-mt-4
cytotoxic activity: |Cy0 >588 mg/mL (1), cdls-nt-4

(58]

protease(HIV) inhibition: 1C5o >500 mg/mL (1)
protease(HIV) inhibition: 1C50 >500 mg/mL (1)

(65]

dried leaf

Japan

antiviral activity: 0.5 mg/mL (1) herpes simplex 1 virus
antiviral activity: 0.5 mg/mL (I) measlesvirus
antiviral activity: 0.5 mg/mL (1) poliovirus|

[66]

S. cusia

fresh leaf

Okinawa

antifungal activity: MIC 100.0 mg/mL (A) Trichophyton
mentagrophytes

(11]

| eaf

Taiwan

Antinocieptive effects (A), anti-inflammatory effects (A),
antipyretic effects (A)

[12]

S. dalhausiana

entire plant

India

antispasmodic activity (unspecified type): guineapig, conc
used not stated (A) ileum
toxicity assessment (quantitative): i.p., mouse, LDsg >1.0

g/kg

(60]

insecticide activity: 1.0% (1) Musca domestica
insecticide activity: 1.0% (1) Tribolium castaneum

[67]

S. dyeriana

| eaf

Not stated

antibacterial activity: 20.0 mL/disc (I) Escherichia coli
antibacterial activity: 20.0 mL/disc (I) Pseudomonas
aeruginosa

antibacterial activity: 20.0 mL/disc (1) Staphyl ococcus aureus
antiyeast activity: 20.0 mL/disc (1) Candida albicans

(e8]

S. heyneanus

leaf

India

anti-inflammatory activity (A),GOT and GPT activity (A)

[61]

root

India

analgesic activity (A), anti-inflammatory activity (A),
anti-immunosupressant activity (A)

(62]

stem

India

CNS and depressant activity

[63]

S. isophyllus

| eaf

Not stated

antibacterial activity: 20.0 mL/disc (1) Escherichia coli
antibacterial activity: 20.0 mL/disc (I) Pseudomonas
aeruginosa

antibacterial activity: 20.0 mL/disc (I) Staphylococcus aureus
antiyeast activity: 20.0 mL/disc (1) Candida albicans

(58]

A: active, |: inactive, S strong



H. forskale

[69] H. trifolora (48] H. rosea
(7o) H. verticillaris
(9] Table6
H. forskalel
[13] EZI
triflora (15361 H_ verticillaris (71l
[°] [72] Table 7
H.forskalel H.trifolora H. verticillaris
H. forskalei H. triflora H.
verticillaris
(19
Table 6 Ethnomedicd information on Hypoestes
Specises Used part Area Biological activities Ref.
H. forskalei root Tanzania used for stomach-ache [69]
H.rosa | eaf Nigeria treat skin rashes and fungal [70]
infections
H. trifolora dried leaf Rwanda used for worms [48]
H. verticillaris dried entire plant Kenya used for chest diseases 9
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Table 7 Biologicd activities for extracts of Hypoestes

Specises Used part Area Biological activities Ref.
H. forskalei dried agria parts Saudi anticrustacean activity: 1Cso >1000 mg/mL, Artemia salina (1) [13]
Arabia antimitotic activity: conc used not stated (1), Ca-9ASK

antitumor activity: ip, mouse, dose 400.0 mg/kg (1) leuk-P388
crown gall tumor inhibition: conc used not stated,
Agrobacterium tumefaciens(A)

cytotoxic activity: EDsg 1.8 mg/ml (A), Ca-9 PS

cytotoxic activity: EDsg 2.5 mg/ml (A) Ca-9 KB

antibacterial activity: conc used not stated, Proteusvulgaris (A) [14]
antibacterial activity: conc used not stated, Staphylococcus
aureus(A)

antibacterial activity: conc used not stated, Escherichia coli (A)
antibacterial activity: conc used not stated, Pseudomonas
aeruginosa (A)

antibacterial activity: conc used not stated (1) Salmonella

species

antiyeast activity, conc used not stated (1) Candida albicans

H. sanguinolenta part not Colombia  cytotoxic activity: conc used 150.0 mg/mL, cells-hamster- [73]
specified Chinese-V79 (1)

H. triflora dried |leaf Rwanda antihepatotoxic activity: route not given, mouse, dose not stated [15]
(A)

antihepatotoxic activity: intragastric, mouse, dose 200.0 mg/kg ~ [16]
(A)

vs. CCly-induced liver damage: activity was measured by
recording the duration of pentobarbital sleeping time.

H. verticillaris dried entire plant --- antitumor activity: ip, mouse, dose 200.0 mg/kg (1) melanoma- [71]
Bies
antitumor activity: ip, mouse, dose 200.0 mg/kg (WA) leuk-
P388
antitumor activity: ip, mouse, dose 225.0 mg/kg (1) cells-colon
33
antitumor activity: ip, mouse, dose 450.0 mg/kg (1) cells-colon
33
antitumor activity: ip, mouse, dose 50.0 mg/kg (1) melanoma-
Bies
cytotoxic activity:ED 5o >100 mg/mL (1) ca-9%kb
toxic effect (genera): ip, mouse, dose 400.0 mg/kg (A)
melanoma-Big
toxic effect(general): ip, mouse, dose 900.0 mg/kg (A)
cells-colon 38
antitumor activity: ip, mouse, dose 400.0 mg/kg,

dried entire plant Kenya leuk-P388 (A) 9
cytotoxic activity: EDsq 8.8 mg/mL (A) ca-9kb

flower +leaf +  Ethiopia pheromone (insect sex attractant): dose not stated, (E) [74]
stem Aspiculurus tetraptera
pheromone (insect sex attractant): dose not stated (E), dacus
dorsalis, female
pheromone (insect sex attractant): dose not stated (E), dacus
dorsalis, male
pheromone (insect sex attractant): dose not stated (E),
Mediterranean, fruit fly, male
pheromone (insect sex attractant): dose not stated (E), melon
fly, femae
pheromone (insect sex attractant): dose not stated (E), melon
fly, mde
pheromone (signalling): dose not stated, Aspiculurus tetraptera
®
pheromone (signalling): dose not stated, dacusdorsdlis, female (E)
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Table 7 Biologicd activities for extracts of Hypoestes( )

Specises Used part Area Biological activities Ref.
H. verticillaris flower +leaf +  Ethiopia pheromone (signalling) : dose not stated, dacus dorsalis, male 74
stem ®
pheromone (signalling): dose not stated, mediterranean fruit fly,
male (E)
pheromone (signalling): dose not stated, melon fly, female (E)
pheromone (signalling): dose not stated, melon fly, male (E)
rootwood Ethiopia juvenile hormone activity: external: conc used 250.0 mg/animal  [72]
() Oncopeltus fasciatus
juvenile hormone activity: external, conc used 500.0 mg/animal
(A), Oncopeltus fasciatus
Kenya pheromone (insect sex attractant): dose not stated, Aspiculurus [74]
tetraptera (E) *
pheromone (insect sex attractant): dose not stated, dacus
dorsdlis, femae (E)
pheromone (insect sex attractant): dose not stated, dacus
dorsalismae (E)
pheromone (insect sex attractant): dose not stated,
Mediterranean fruit fly,male (E)
pheromone (insect sex attractant): dose not stated, melon fly,
femde (E)
pheromone (insect sex attractant): ose not stated, melon fly,
male (E)
pheromone (signalling): dose not stated, aspiculurus tetraptera
®
pheromone (signalling): dose not stated, dacus dorsalis, female
®
pheromone (signalling): dose not stated, dacus
dorsalis, male (E)
pheromone (signalling): dose not stated
rootwood Kenya mediterranean fruit fly, male (E) [74]

pheromone (signalling): dose not stated, melon fly, female (E)
pheromone (signalling): dose not stated, melon fly, male (E)

A: active, I: inactive, S: strong; E: equivocal



(Storbilanthes formosanus M oore)

31 8.5

34

8.73

Figure 1 (Strobilanthes formosanus Moore)
1. (SFR) 31 60
248.2 8.0% 05%CMC

DPPH



purpurea)

(SFS) 8.5 60
826.3 9.7% 0.5% CMC
DPPH
(SFL) 34 60
2875 85% 05% CMC
DPPH
(SF) 8.7 60
830.6 9.6 % 0.5%CMC
(Hypoestes
45

Figure 2 (Hypoestes purpurea R. BRown)



1. (HPL) 45 60
425.6 9.5 % 0.5% CMC
DPPH

1
(D
(Merck)

2 95%

3 (NMR) CDCk (Chloroform-d; deuteration degree
99.8 %), DM SO-ds (Dimethyl sulfoxide-ds deuteration degree 99.8 %), CDsOD
(Methanol-d; deuterated deuteration degree 99.8 %), CD3;COCD3 (Acetone-ds
deuteration degree 99.9 %) Merck

(Merck)
3.
Q) / 1 9 H,SO, / EtOH spray reagent
9
(2 / p-anisadehyde / H,SO4 spray reagent
p-anisaldehyde 0.5 mL 0.1 mL 0.5 mL 9mL

(3) / Vanillin/ H,SO,4 spray reagent
Vallin05g 4 1 100 mL
4, Thin Layer Chromatography
TLC plate Kieselgel 60 F,s4 silica gel pre-coated aluminium plate 0.2 mm
(Merck)
5. Column Chromatography
Pyrex Merck



Kieselgel 60 70~230 mesh (Merck), Kieselgel 60 230~400 mesh
(Merck), Sephadex LH-20 (Pharmacia), Diaion HP-20

1 (Carboxyl methyl cellulose), APAP (Acetaminophen), IL-1b
(Interleukin 1b), PGE; (Prostaglandin E), DPPH (1,1-diphenyl-2-picrylhydrazyl),
Vitamine E (a-tocopherol)  Sigma Chemicd Co. (USA)

2. (Acstic acid) (Formdin) (Merck)
3. Pentobarbital sodium ( )

4,

1 (Chlord hydrate solution)

2. (Phloroglucinal solution)

3. (Hydrochloric acid)

4. Glycerin: Alcohal: Water (1: 1. 1)
5. glycerin: water (1:1)

Rotavapor R-114 (Btichi)
Channd Drying oven OV602
TLC NMR KBr
Mettler AJ1I00 Mettler Toledo PB 602
Coroning Moded PC-320

o g~ w NP

(1) Banddlin Sonorex Super PK1028BH
(2) Aquusonic™ Model 150D

CAMAG Universal UV lamp 254 nm 366 nm
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Y anaco MP-500

Q) Shimadzu UV-160A UV-visible Recording Spectrophotometer
(2) Cary 300 Conc UV-visible Spectrophotometer
(I max) nm log e
absorptivity
10. (Infrared Spectrophotometer)
@ Nicolet Impact 400 FT-IR Spectrophotometer
KBr
(cm™)
2 Thermo Nicolet AVATAR 330FT-IR Spectrometer
(cm™)
11. (Mass Spectrophotometer)
(1) VG Patform |1 Mass Spectrometer 70eV
(2) JOEL IMS-SX/SX 102A Tandem Mass Spectrometer
(3) Finnigan/Thermo Quest MAT 95XL Mass Spectrometer
12.
(1) Bruker DPX-200 FT-NMR
(2) Bruker AMX-400 FT-NMR
(3) Vaian VXR-600 FT-NMR

Molar

Internal standard  Tetramethyl Silane (TMS) (Chemical shift)

d ppm J (coupling constant) Hz

"s' (singlet) "d" (doublet) "t" (triplet)

(Quartet) "m" (multiplet)

1 (Nikon photograph T-2)
2. (Erma 0.01 mm Micrometer)

g



1 Portable Hybrid Recorder, Y okogawa Hokushin Electric, Japan
2. Cary 300 Conc UV-visible Spectrophotometer

1. ICR

22-24 55+5%

2. Sprague-Dawley (S.D.)

22-24 55+5%



(X.S) (RL.S)

Sudan 111
glycerin: dcohol: water (1: 1: 1)
1
1)
(S formosanus) 60L x 5
145 g
32.80g 5549 307g 14.81g 175.56 g
Figure 3 (column chromatography) silica

gel Sephadex LH 20 Diaion HP 20

(flavonoids):  4'-hydroxy-5,7-dimethoxyflavone (1), 3'-hydroxy-5,7-
dimethoxyflavone 4'-O-b-D-apiofuranoside (2), 5,7-dimethoxyflavone 4'-O-[b-D-
goiofuranosyl (1® 5)-b-D-glucopyranosde] (3)

?  (benzoquinones): 2,6-dimethoxy- 1,4-benzoquinone (4)
?  (triterpenoides): lupeal (5), betulin (6)

3'-hydroxy-5,7-dimethoxyflavone 4'-O-b-D-apiofuranoside (2),
5,7-dimethoxyflavone 4-O-[b-D-apiofuranosyl(1® 5)-b-D-glucopyranoside] Q)



2
Diaion HP 20 (2.0, 3:7, 1:1, 0:1)
4 1

betulin (6) (35 mg)
(7:2) TLC
16
35

lupeal (5) (8 mg)
6-8

betulin (6) (12 mg)
9-12

2,6-dimethoxy- 1,4- benzoquinone (4) (3 mg)
(7:1)
TLC 3 2 LH 20
fractions
3'-hydroxy-5,7-dimethoxyflavone 4'-O-b-D-
gpiofuranoside (2) (8 mg)
Diaion HP 20 (.0, 3:7, 1.1, 0:1)
(fraction) TLC 5
4 (7:1)
(4:1) LH 20
3'-hydroxy-5,7- dimethoxyflavone
4'-O-b-D-apiofuranoside (2) (12 mg), 5,7-dimethoxyflavone 4'-O-[b-D-apiofuranosy!
(1® 5)-b-D-glucopyranoside] (3) (15 mg)
5 (7:1)

4'-hydroxy-5,7-dimethoxyflavone (1) (4 mg)

a4



Root of Strobilanthes formosanus Moore (3.1 kg)
extracted with MeOH (60L x 5)
concd.

MeOH extract (248.29)

suspended in HO

extracted with n-Hexane

n-Hexane layer (32.9 g) H,0 layer
Diaion HP 20 lextracted with CHCls
H.O gradient with MeOH

CHCl; layer (559)

6 S0, CC
CHClI; gradient with MeOH

1-2 35 6-8 9-12 13-20 21-33

5 6 4
|
H.O layer
| |extra:ted with EtOAC |
EtOAc layer (3.1 9) H.O layer
SloXfele |extracted with n-BuOH
CHCl; gragiient with MeOH |
] n-BUOH layer (14.8 g)
1 2 3 Diaon HP 20
Sephadex LH 20 H,O gradient with MeOH
M |W:M(l:1) |W:M(3:7)|M |C:M(3:7)|C:M(1:1)
2 1 2 3 4|1 t|'>
2 1
W: Water 3
M: Methanol

C: Chloroform

Figure 3 (Strobilanthes formosanus Moore)
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H,0 layer (175.6q)



2.

)
(S formosanus) (60L x 5)
826.3 g
5779 134g 20g 383g 71499
Figure 4 (column chromatography) silica

gel Sephadex LH 20 Diaion HP 20

(flavonoids): 5,7-dimethoxyflavone 4'-O-[b - D- gpiofuranosyl
(1® 5)-b-D-glucopyranoside] (3)

2
Diaion HP 20 (2.0, 3.7, 1:1, 0:1)
TLC 10
5 Sephadex LH 20

5,7-dimethoxyflavone 4'-O-[b-D-apiofuranosyl(1® 5)-b-D-glucopyranoside] (3) (8
mg)



Stem of Srobilanthes formosanus Moore (8.5 kg)
extracted with MeOH (60L x 5)

concd.
MeOH extract (826.3 g)
suspended in H,O
extracted with n-Hexane
n-hexane layer HO layer
(57.74 g) Extracted with CHCh
CHCl; layer (13.4 ) H.O layer
extracted with EtOAC
EtOAc layer (2.09) H.O layer
n-BuOH layer (38.3 g) H.0 layer
Diaion HP 20 (71499
MeOH gradient with CHClg

1 2 3 4 5 6 7 8 9 10
| Sephadiex LH 20
3

Figure 4 (Strobilanthes formosanus Moore)



3.

)
(S formosanus) (60L x 5)
287.5 g
394g 80g 07g 50¢g 207.1g
Figure 5 (column chromatography) silica

gel Sephadex LH 20 Diaion HP 20

(alkanes): gearic acid (7)

)
Diaion HP 20 (2.0, 3:7,1:1,0:1)
TLC 16
5-6

gearic acid (7) (21 mg)



Leef of Srobilanthes formosanus Moore (3.4 kg)
extracted with MeOH (60L x 5)
concd.

MeOH extract (287.5 Q)

suspended in H,O

extracted with n-Hexane

n-hexane layer (39.4 ) H.O layer
Extracted with CHCl;
CHCl; layer (8.0 g) H.O layer
extracted with EtOAC

Diaon HP 20 EtOAc layer (0.7 g) H.O layer

MeOH gradient

with CHCl
1 24 56 7 8 9 10 13-16 n-BuOH layer (5.09) H20 layer (207.1 g)

7
Fgure5 (Strobilanthes formosanus M oore)



OCHs O OCHz; O

4'-Hydroxy-5, 7-dimethoxyflavone (1) 3'-Hydroxy-5,7-dimethoxyflavone
4'-O-b-D-gpiofurancside (2)

i i
OH OH MeO OMe
OH
H H
HOH2
(0]
HO
HO
5,7-Dimethoxyflavone 4'-O-[b-D-agpio- 2,6- Dimethoxy- 1,4- benzoquinone (4)

furanosyl(1® 5)-b-D-glucopyranoside] (3)

Lupeol (5) Betulin (6)

\/\/\/V\/\/\/\/YO

OH

Stearic acid (7)
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D
(Hypoestes purpurea) 60L x 5
42549
15589 16.79g 1915¢g
Figure 6 (column chromatography)
slicagel LH 20 Diaion HP 20

?  (diterpenes): hypopurpurin A (8), hypopurpurin B (9) and hypopurpurin
C (10)
(pyrimidines): uracil (11)
(phenalic): vanillic acid (12)
(dkane): 1-triacontanal (13)

hypopurpurin A (8), hypopurpurin B (9) and hypopurpurin C (10)

)
(1:2)
(4:1) 56
6-15
1-triacontanal (13) (21 mg)
36 Diaion HP 20 (2:0, 3.7, 1:1, 0:1)
TLC 15 2
hypopurpurin B (9) (16

mg) 6 (4:1)

hypopurpurin A (8) (21 mg)  hypopurpurin C (10) (18 mg)



Diaion HP 20 (1:0, 37, 1.1, 0:1)
(fraction) TLC 6
1 (7:1)
(4:1) fractions LH 20
uracil (11) (12 mg), vanillic acid

(12) (8mg)
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The leaves of Hypoestes purpurea (4.5 kg)

extracted with MeOH (60L X 5)
concd.

MeOH extract (425.4 g)

suspended in HO

extracted with CHClg

CHCl; layer (155.8 g) H.O layer
S0, CC Extracted with n-BuOH

|C:H(1:1)| C:H(7:3) |c C:M(20:l)|C:M(10:1)|C: M (4:1)
15 615 1333 3442 4350 51-56
| evaporated
13 n-BuOH layer (16.7 g)
36
Diaion HP 20 Diaion HP 20
MeOH gradient MeOH gradient
with CHCl with CHCl
| | NN
1 2 35 6 79 10-15 1 2 3 45 6
SO, CC
C:H(#41
9 8 evaporated
10
H: n-Hexane
M: Methanol HO layer(191.5 g)

C: Chloroform

Figure 6

(Hypoestes purpurea R. BRown)



(0] (@]
- —
O 0]
< Ny
(6] (0]
OH

OCH 4

Hypopurpurin A (8) Hypopurpurin B (9)
(0]
- 5 4
~ 5 | NH
6&
N~ 270
H
CHO o
Hypopurpurin C (10) Uradl (11)

HO O
f OCHg
OH

4-Hydroxy-3-methoxy benzoic acid
(Vanillic acid) (12)

OH

1-Triacontanol (13)
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Litchfield and Wilcoxon [ ICR 20-30g  SF

72
95%
Pentobarbital [76. 771
(0.1, 0.5, 10 gkg) SF 5
Pentobarbital (45 mg/kQg) Pentobarbital
(righting reflex) ( onset)
(despingtime  duration) Vehide
(Anadgesic text)
Koster [8 18-25gICR
6 SF (0.01, 0.05, 0.1, 0.5g/kg) 5
1% (0.1 mL/10 g)
5
Vehde
(Formdin Test)
Dubuission and Dennis 7% 18-25 g ICR
6 (05,10, 1.5gkg SF
5 1% Formalin/saline solution (20 L/ )
5 0-5 (early phase)
15-40 (late phase) 40 Vehicle

[80]
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(241 ) PE-200 copper-consantan

6 (HR1300 Yokogawa
Hokushin Electric, Japan)
[80]
(241 )
SF
(0.1,0.5,1.0g/kg, i.p.) 5
(80, 81]
() sodium pentobarbital (45 mg/kg; i.p.)
37+1
75

bregma  lambda

teeth bar bregma  lambda bregma
(latera ventricle; LV) (AH) LV:
bregma 0.08 cm 0.15cm 0.35-0.4cm AH bregma
0.18 cm 0.07 cm 0.86 cm

0.2 mL procaine penicillin G (200 IU/L/day; i.m.)

IL1-b [82, 83]
(241 )
IL-1b (10 ng/10 mL.) 120
SF (0.1,0.5,1.0g/kg acetaminophen (0.05, 0.1 g/kg)
5



PGE, [83]

(241 )
PGE, (200 ng/10 nl) 30
acetaminophen (0.05 g/kg, i.p.) PGE; (200 ng/10 mL.)
SF (2.0 gkg, i.p) 5
vehide
1) (pentobarbital, 60 mg/kg, i.p.) dextran
Ficoll- hypague density gradient neutrophil
(0.05 %) [84]
0.25% bovine serum abumin saline (1.75 %) Hank &
balanced salt solution (HBSS)  2x10° /L 90~95 %
neutrophils
(2) b-glucuronidase [85]
DMSO 37°C 10 fMLP (1 M)
(1000 xg)
b-glucuronidase  phenol phthalein-b-glucuronide
550 nm b-glucuronidase
(3) lysozyme (8] p-glucuronidase
lyosozyme Micrococcus lysodeikticus

450 nm

b-glucuronidase  lysozyme

release % = [(release dicited by secretagogue- spontaneous release)/totdl
content] x 100

(tota content Triton X-100 )



@ 10 mL Tyrode®

1~2 38 %
glucose-free Tyrodes sol ution 1~1.5x10°
L (871 [88]
) (histamine) [89] DMSO
37°C 5 Compound 48/80 (Condensation

product N-methyl-p-methoxy phenethylamine with formaldehyde) 10 ng/mL
Tyrode® solution

(1000 xg)
O-phthaldialdehyde 350/450 nm
(3) b-glucuronidase [86] histamine
b-glucuronidase phenol phthal ein-b-D-glucuronide
550 nm b-glucuronidase

higamine  b-glucuronidase
release % = [(release dicited by secretagogue- spontaneous release)/totdl
content] x 100

(total content Triton X-100 )
[90-92]
crude extract (T fraction) 20
mg (N fraction) (E
fraction) (M fraction)
1
NUGC( ) HONE-1( ) Ya Dulbecco's modified Eagle's
10% (Life Technologies, Inc.)
2. (Cytotoxicity assay)
MTS 96 100 pL
6000



50 pg/mL 37 5 CO
MTS (5-(3-carboxymethoxyphenyl)-2-(4,5-dimethylthiazolyl)- 3- (4-sulfophenyl)
tetrazolium salt) ActinomycinD5uyM  DMSO 0.3%
DMSO

1,1-Diphenyl-2-picrylhydrazyl (DPPH)

Shyu Y'S (2002) [*3 10 mL
SF HPL (10 ng/mL, 50 ng/mL, 100 ng/mL, 200 my/mL,
400 ng/mL) 0.3 mL 0.2 mL 25 mL
01lmM DPPH 3 mL 90
517 nm
a -tocopherol

[Ao- (A - Av)], 1
Ao

Scavenging effect (%) = 00%

Ao: As17 of DPPH without sample
A: As;7 of sample and DPPH
Ap: Asy7 of sample without DPPH

(one-way ANOVA)
Scheffe multiple range test P 0.05



(Hypoestes
purpurea R. Brown)

(Figure7 Figure 8)

(Figure 7)

3~6 cm 2~4 cm

13~19 5~7 8~20
mm 8~12 20~85 mMm
10~30 nm
9~15 3~5 8~25 mMm
6~10
20~100 mm
20~45mMm
V5~14 1
200~460 nm

2~6
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8~20 mMm

3~10 mm
? 3~10 mm
(Figure 8)
14 1/16
14 2~5 1/2
8 mm
14 4~8
10~20 Mm 4~8 15~50 mm
25~40 mm
4~7 5~10 mm
1/4
300~400 mm 15~30 mm 2~5
5~10 mm
1/2 35~85mM



Table 8

Abbreviation Technicd terms
co collenchyma (tous) (cell)
cul cuticular layer
CX cortex

cy cystalith

en endodermis

epl lower epidermis
epu upper epidermis
m pith

nmr medullary ray

p parenchyma

ph phloem

% vess

Xy Xylem
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4'-Hydr oxy-5,7-dimethoxyflavone (1)

Colourless needles (MeOH); mp 289-290 °C; R = 0.53 (CHCl: MeOH = 12:1);
EI-MS (70 V) miz (rel. int. %): 298 [M]*(68), 270 (6), 269 (32), 267 (20), 252 (27),
225 (21), 181 (4), 151 (26), 135 (22), 122 (22), 121 (33), 118 (57), 89 (58), 69 (100);
'H NMR (600 MHz, DMSO-dg): d 7.88 (2H, d, J=9.0 Hz, H2¢ H-69, 6.90 (2H, d,
J=9.0 Hz, H3¢ H-5¢, 6.83 (1H, d, J=2.0 Hz, H8), 6.58 (1H, s, H-3), 6.49 (1H, d,
J=2.0 Hz, H6); °C-NMR (125 MHz, DMSO-dg): d 175.6 (s, C-4), 163.6 (s, C-7),
160.5 (s, C-5), 160.2 (s, C-2), 160.0 (s, C-49), 159.1 (s, C-9), 127.8 (d, C-2¢ 69, 121.3
(d, G-19, 115.8 (d, C-3¢ 59, 108.2 (s, G10), 106.1 (d, C-3), 96.1 (d, G6), 93.3 (d,
C-8), 56.0 (g, OCHs-5), 55.9 (g, OCHs-7).

3'-Hydroxy-5,7-dimethoxyflavone 4'-O-b -D-apiofuranoside (2)

Colourless amorphous powder; mp 198-201 °C; R = 0.30 (CHCk: MeOH = 7:1);
UV | max (MeOH) (loge): 265 (4.53), 330 (4.58) nm; IR (KBF) Nmax: 3311 (OH), 2678,
1713 (C=0), 1644, 1605 (aromatic), 1493, 1458, 1351, 1266, 1119, 1034, 996, 826
cml; HRFABMS mz: 447.1300 [M+H]* (Calcd. for GooHxO10, 447.1291); FABMS
m/z (rel. int. %): 447 [M+H]" (43.6), 315 [M+H-132]* (38); H- and *C-NMR: see
Table17.

5,7-Dimethoxyflavone 4'-O-[b -D-apiofur anosyl (1® 5)-b -D-glucopyranoside] (3)

Colourless amorphous powder; mp 230.1-233.6 °C; R = 0.39 (CHCl;: MeOH =
4:1); UV | nax (MeOH) (loge): 265 (3.98), 320 (3.98) nm; IR (KBr) npmax: 3442, 3357
(OH), 2686, 1729 (C=0), 1644, 1580 (aromatic), 1598, 1513, 1466, 1428, 1351, 1243,
1158, 1113, 1065, 1003, 849 cm’; HRFABMS m/z: 593.1867 [M+H]* (Calcd. for
CxsHasOw, 593.1864); FABMS m/z (rd. int. %): 593 [M+H]*(6.7), 299
[M+H-132-162]" (20); *H- and 13C-NMR: see Table 18.
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2,6-Dimethoxy-1,4-benzoquinone (4)

Golden yellow needles;, mp: 189 °C; R = 0.39 (CHCk); EI-MS (70 eV) m/z :
168 [M]*(7), 138 (2), 125 (3), 97 (5), 80 (10), 69 (100), 53 (27); *H-NMR (200 MHz,
CDCl): d 5.86 (2H, s, H-3, H5), 3.83 (6H, s, 2, 60CH3); *C-NMR (50 MHz,
CDCl): d 186.7 (s, C-4), 176.4 (s, C-1), 157.1 (s, C-2, 6), 107.2 (d, C-3, 5), 56.3 (g, 2,
6-OCHg).

Lupeal (5)

White needle (n-hexane-ether); mp: 214~215°C; R = 0.58 (CHCk); EI-MS (70
eV) m/z : 426 [M]*(100), 411 (17), 315 (13), 234 (11), 218 (47), 219 (14), 207 (44),
189 (41), 125 (39), 121 (39), 109 (40); IR (KBr) Nmax: 3326 (OH), 2948 (CH), 1459
(CHy), 1382 (CHs), 1042 (C-0O) cmi*; *H-NMR (200 MHz, CDCk): d 4.69 (1H, dd,
J=2.4, 1.4 Hz, H-29), 457 (1H, d, J=2.4 Hz, H-29), 3.19 (1H, m, H-3), 2.38 (1H, ddd,
J=11.0, 11.0, 5.5 Hz, H-19), 1.68 (3H, s, H-30), 0.76, 0.79, 0.83, 0.95, 0.97, 1.03 (3H
each, s, 6" CHz); *C-NMR (CDCk, 50 MHz): d 150.8 (s, C-20), 109.1 (t, C-29), 78.8
(d, C-3), 55.1 (d, C-5), 50.2 (d, C-9), 48.1 (d, C-19), 47.8 (d, C-18), 42.8 (s, C-17),
42.6 (s, C-14), 40.6 (s, C-8), 39.7 (t, C-22), 38.6 (s, C-4), 38.5 (t, C-1), 37.8 (d, C-13),
36.9 (s, G10), 35.4 (t, G16), 34.0 (t, CG-7), 29.6 (t, G-21), 27.8 (g, G23), 27.2 (t,
C-15), 27.2 (t, C-2), 24.9 (t, C-12), 20.7 (t, C-11), 19.1 (g, C-30).

Betulin (6)

White needle (-hexane-CHCL); mp: 218~220°C; R = 0.5 (CHCl;: EtOAcC =
8:1); EI-MS (70 eV) m/z: 442 [M]* (11), 424 (4), 411 (25), 234 (17), 220 (11), 207
(41), 203 (40), 189 (53), 135 (50), 121 (53), 107 (59), 95 (83), 79 (57), 55 (100); IR
(KBr) Nmax: 3300~3600 (OH), 2944 (CHy), 1458, 1374, 1038 (C-O) cm'; *H-NMR
(200 MHz, CDCk): d 4.68 (1H, br. s, H-29), 4.58 (1H, Iy s, H-29), 3.80 (1H, d,
J=10.7 Hz, H-28), 3.33 (1H, d, J=10.7 Hz, H-28), 3.14 (1H, dd, J=10.4, 5.2 Hz, H-3),
1.66 (3H, s, H30), 0.76, 0.82, 0.97, 0.98, 1.02 (3H each, s, 5 CHs); *C-NMR (50
MHz, CDCk): 3 150.3 (s, C-20), 109.5 (t, C-29), 78.8 (d, C-3), 60.3 (t, C-28), 55.0 (d,
C-5),50.1 (d, C-9), 48.5 (d, C-18), 47.6 (d, C-19), 47.6 (s, C-17), 42.5 (s, C-14), 40.7
(s, C-8), 38.6 (s, G4), 38.4 (t, C-1), 37.1 (d, G-13), 36.9 (s, G-10), 34.0 (t, G7), 33.7



(t, C-22), 29.5 (t, C-21), 28.9 (t, C-16), 27.8 (g, C-23), 27.1 (t, C-2), 26.8 (t, C-15),
24.9 (t, G12), 20.6 (t, G-11), 18.8 (g, G-30), 18.1 (t, C-6), 15.9 (q, G-26), 15.7 (q,
C-25), 15.1 (q, C-24), 14.5 (g, C-27).

Stearic acid (7)

White powder; mp 49-51°C; R = 0.58 (CHCl;: MeOH = 15:1); EI-MS (70eV)
Mz (rel. int. %): 284 [M]*(0.9), 256 [M* COJ (15), 213 [(CH,)12COOH] (10), 129
[(CH2)sCOOH] (32), 83 (32), 73 [(CH,).COOH] (90), 60 (100), 55 (94); *H NMR
(200 MHz, CDCh): d 2.35 (2H, t, J=7.5 Hz, H-2), 1.64 (2H, m), 1.26 (1H, br s), 0.84
(3H, t, J=, H-3, terminal); **C-NMR (50 MHz, CDCk): d 179.7 (s, C-1), 33.8 (t, C-2),
31.7 (t, C-3), 29.4~28.8 (C4-15), 24.4 (t, C-16), 22.5 (t, C-17), 13.8 (g, C-18).

Hypopurpurin A (8)

Viscous 0il; UV | max (MeOH): 201, 244 nm; IR N max V&M em™: 2934, 1712,
1673, 1561, 1510, 872; HREIBMS mz: 344.1992 [M]* (Calcd. for CoiHxOn,
344.1996); EI-MS miz (rdl. int.): 344 [M*] C1H2604 (2), 343 (4), 329 [M*-CHs]" (2),
313 [M*-OCHs]" (5), 312 (4), 235 (35), 234 [M*-CeHs0,]* (100), 219 (41), 174 (39),
159 (90), 121 (51), 95 [CsH30,]" (100), 67 [CsHsO]" (35), 55 (48); tH- and *C-NMR:
see Tables 19.

Hypopur purin B (9)

Crystals, mp 138-140°C; UV | ma (MeOH): 203, 250 nm; IRN max M cmi:
3378, 2931, 1670, 1606; HREIBMS nvz: 330.1840 [M]* (Calcd. for CaoHasOs,
330.1849); EI-MS mvz (rel. int.): 330 [M*] CooH2604 (1), 313 [M*-OH]* (1), 283 (3),
221 (3), 220 (21), 174 (5), 159 (16), 119 (10), 95 [CsH30,]* (100), 67 [CsH:0]" (20),
55 (23); 'H- and 13C-NMR: see Table 20.

Hypopurpurin C (10)
Crystals, mp 135-137°C; UV | max (MeOH): 191, 193, 199 nm; IRN max V&
cm®: 1711, 1668, 872; HREIBMS m/z: 328.1672 [M]" (Calcd. for CooHOs,



328.1674); BH-MS mz (rel. int.): 328 [M*] CaoHxuOs (2), 299 [M*-CHO] (3), 284
[M*-CHO—CHs]" (5), 190 [M*-CgH140]" (6), 174 [C11H103]" (17), 137 (8), 135 (13),
121 [CsH3O, + CH, + CH]* (8), 109 [CsH30, + CH,]* (9), 95 [CsHsOs]" (100), 67
[C4H30]" (33), 55 (30). (HR-MS 328.1672); *H- and *C-NMR: see Table 21.

Uracil (12)

Colorless needless (MeOH); EI-MS (70 eV) m/z: 112 [M*] C4H4N20, (77), 69
(100); *H-NMR (200 MHz, MeOD): d 7.37 (1H, dd, J = 7.65, 0.60 Hz, H-6), 5.43 (1H,
dd, J = 7.65, 0.60 Hz, H-5); **C-NMR (50 MHz, MeOD): d 164.6 (s, C-4), 151.8 (s,
C-2), 142.5 (d, C-6), 100.4 (d, C-5).

4-Hydroxy-3-methoxy benzoic acid (Vanillic acid, 12)

Crystals, EI-MS (70 eV) m/z: 168 [M*] CgHgO, (100), 153 (63) [M-Me]*, 125
(21), 97 (41), 51 (43); *H-NMR (in Acetone-ds, 400 MHz):d 7.59 (1H, dd, 8.20, 1.90
Hz, H6), 7.56 (1H, d, 1.90 Hz, H2), 6.90 (1H , d, J=8.20 Hz, H5), 3.90 (s, 3H,
3-OCH3); **C-NMR (in Acetone-ds, 50 MHz): d 166.3 (s, C=0), 150.9 (s, C-4), 146.9
(s, C-3), 123.9 (s, C-6), 122.0 (s, C-1), 114.7 (d, C-5), 112.7 (d, C-2), 55.8 (g, OMe-3)

1-Triacontanol (13)

White amphorus; mp. 79~80.2 °C; EI-MS (12 eV) mVz: 438 [M*] CzoHe20 (6),
420 (66), 125 (15), 111 (23), 97 (29), 82 (100); *H-NMR (400 MHz, CDCk): d 3.65
(2H, t, J = 6.6 Hz, CH,OH), 1.56 (2H, m, H-2), 1.19~1.31 (br s), 0.89 (3H, 1, J = 6.9
Hz, terminal); 3C-NMR (50 MHz, CDCk): d 63.1 (t, G-1), 32.8 (t, G2), 319 (t,
C-28), 29.7 (t, G7~C-24), 295 (t, C-4~C-6), 29.4 (t, C-25~C-27), 25.7 (t, C-3), 22.7
(t, C-29), 14.1 (g, C-30).



SF 10 g/kg
SF
SF

Table 9.

Table 9 LDsg and 95% confidence limits of methanol extract of Srobilanthes

formosanus (SF) in mice

Drug (i.p.) LDso (9/kg) 95% confidence limits (g/kg)
SF 3.99 3.69~4.32
Figure9 10 SF (0.12-1.0 g/kg; i.p.) ICR
SF pentobarbital (slegping time)
(dose dependent) (righting reflex)
( onse)
SF (0.01-0.5 g/kg; i.p.) ICR
SF
(writhing response) Figure 11
Formdin Test
SF (0.1-1.5 gkg; i.p.) ICR SF

0509/kg 1.0g/kg
0.5 g/kg 1.0g/kg



Figure 12

Table 10 SF (0.1, 0.5, 1.0 g/kg)
30 30
IL-1b
Table 11 IL-1b (10 ng/10 mL; i.c.v.) 120
6
IL-1b
3
PGE,
Table 12 PGE, (200 ng/10 nrL; i.c.v.) 60
5
PGE,
1
Table 13 SFR SFS SFL 30 ng/mL fMLP
b-glucuronidase  lysozyme
(p £ 0.01) SFR  SFL b-glucuronidase
ICso 59+1.3 9.2+0.2 ng/mL lysozyme
ICso 11.1+1.3 5.3+0.7 5.4+1.0 nmg/mL
2.
Table 14 SFR SFS SFL compound 48/80

b-glucuronidase  histamine b-glucuronidase
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(p £ 0.01)

Table 15 SFR SFS SFL
SFR SFS SFL
(NUGC) (HONE)
Table 16 sfrb4  sfrb5
(NUGC) (HONE)
Figure 13 SFR 200 ng/mL 400 mgy/mL DPPH
81.0% 92.7% 71.8% 90.0%
Figure 14 SFS 200 ng/mL 400 ng/mL DPPH
735% 824 % 775 % 86.8%
703% 77.0%
Figure 15 SFL DPPH
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Figure 9 Effects of methanolic extract of Srobilanthes formosanus (SF) on
pentobarbital — induced hypnosis in mice. Data are shown as mean + S.E. (n=6) ***P £

0.001 compared with vehicle group.
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Figure 10 Effects of methanolic extract of Srobilanthes formosanus (SF) on
pentobarbital — induced hypnosis in mice. Data are shown as mean + SE. (n=6) ** P £

0.01, ***P £ 0.001 compared with vehicle group.
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Figure 11 Effects of methanolic extract of Strobilanthes formosanus (SF) on writhing
responses test in mice. APAP: positive control, 0.05 g/kg. Data are shown as mean +

S.E. (n=6) *P £ 0.05, **P£ 0.01, ***P £ 0.001 compared with vehicle group.
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Figure 12 Effects of methanolic extract of Strobilanthes formosanus (SF) on the early

phase and late phase of formalin test in mice. Data are shown as mean + S.E. (n=6) **P

£ 0.01, ***P £ 0.001 compared with vehicle group.
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Table 10 Time course of the effects of SF extracts on the change of colonic temperature in rats.

Change in colonic temperature (DT, °C)

Treament
(p) 30 min 60 min 90 min 120 min 180 min 240 min 300 min
Vehide 0.03+0.08 -0.03+0.10 -0.03+0.08 -0.02+0.09 -0.05+0.04 -0.02+0.07 0.02+0.07
SF
0.1gkg -0.40+0.09** -0.40+0.12* -0.52+0.10* -0.57+0.10** -0.20+£0.14 -0.02+0.17 0.03+£0.15
059/kg -0.80+0.06*** -0.90+0.08*** -0.82+0.11*** -0.82+0.10*** -0.48+0.08*** -0.25+0.07 -0.18+0.09
10gkg -1.07+0.10*** -0.85+0.11*** -0.67+0.08*** -0.67+0.13** -0.17+0.16 0.02+0.10 0.12+0.05
Acetaminophen
0.050 g/kg 0.10+0.00 0.07+0.06 0.10+0.03 0.10+0.15 0.10+0.07 0.10+0.12 0.10+0.03
0.1gkg 0.07+0.07 0.07+0.07 0.03+0.09 0.07+0.07 0.07+0.09 0.07+0.09 0.03+0.09

SF extracts wereinjected at O min. Data are shown asmean £ SEE. (n=6), *P £ 0.05, **P £ 0.01, ***P £ 0.001 compared with the vehicle group.
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Table 11 Time course of the effects of SF extract on the hyperthermiainduced by intracerebroventricular injection (i.c.v.) of IL-1b inrats.

Treament DT (°C) after IL-1b adminigration
(p) 120 min 180 min 210 min 240 min 270 min 300 min
IL-1b 10 ng/10 nL 1.90+0.08 1.88+0.13 1.75+0.09 1.60+0.12 1.43+0.08 1.20+0.07
IL-1b + SF
0.1g/kg 1.68+0.08 1.35+0.10 1.20+0.13 1.12+0.14 0.95+0.14 0.72+0.15
0.5g/kg 1.75+0.10 1.00+0.18* 0.98+0.15* 0.87+0.15 0.83+0.12 0.53+0.10
1.0g/kg 1.73+0.19 0.87+0.18** 0.75%£0.20** 0.75+0.20* 0.72+0.18* 0.48+0.24
IL-1b + APAP
0.05 g/kg 1.80+0.10 -0.18+0.07*** 0.90£0.08*** 1.37+0.08 1.42+0.02 1.00+£0.05
0.1gkg 2.18+0.13 -0.13+0.16***  -0.03+0.10*** 0.65+0.15* 1.67+0.05 1.93+0.06

SF extracts were injected 120 min after IL-1b injected a O min. The colonic temperature of vehicle-injected rats was 37.72 £ 0.22°C at time O
min. D, denotes the difference between the control values before injection and after injection. The values are shown as mean + SE. (n=6), *P £
0.05,**P £ 0.01, ***P £ 0.001 compared with the IL-1b group.
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Table12 Time course of the effects of SF extracts on the hyperthermiainduced by intracerebroventricular injection (i.c.v.) of PGE; inrats.

Treament Change in colonic temperature (DT, °C)
(i.p) 30min 60 min 90 min 120min 180 min 240min 300min
PGE; 200 ng/10 L 0.00+0.00 3.00+0.06 2.68+0.14 1.92+0.20 0.93+0.14 0.63+0.08 0.58+0.15
SF + PGE;
10gkg -0.03+0.03 3.33£0.14 2.87+0.07 1.80+0.16 0.42+0.11 0.22+0.05 0.20+0.05
APAP + PGE;
0.05 g/kg 0.00+0.00 3.27+011 2.80+0.07 1.03+0.12** 0.55+0.19 0.30+0.17 -0.07+0.17*

SF extracts were injected a O min. Data are shown asmean + SE. (n=6), *P £ 0.05, **P £ 0.01 compared with the PGE; group.
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Table 13 The inhibitory activity of the methanolic extract of root (SFR), stem (SFS)
and leaf (SFL) of Srobilanthes formosanus on the release of
b-glucuronidase and Lysozyme on neutrophil degranulation (in vitro)
induced by fMLP(1 nM)/cytochdasin B (5 ng/mL)

Percent Release
Drugs  (mg/mlL)
b-Glucuronidase % inhibition Lysozyme % inhibition
Control 28.9+1.1 26.7£2.2
SFR D 25.9+0.7 14.7+4.4 21.8+4.1 19.0+6.4
(3 15.8+3.7** 46.31£5.0 18.0+2.4* 32.3£3.6
(10) 15.2+0.4** 52.4+1.2 15.3+0.3** 40.9+£6.5
(30) 12.5+0.5** 60.9+1.7 9.6+0.5** 62.2+6.9
I1Cso 5.9+1.3 11.1+1.3
SFS (@) 21.5+0.3 25.8+5.9 21.1+2.5 20.5+4.0
3 19.5+0.5 34.0+6.8 17.3+0.8* 33.7¢5.7
(10) 18.3+1.1** 35.0+4.8 8.4+0.5%* 67.9+2.7
(30 17.4+1.7** 40.4+8. 5.7£0.5%* 78.4+1.8
ICso 5.3+0.7
SFL (@) 24.5+0.4 17.5+2.7 18.7+2.1 29.5+3.7
3 21.7£0.5** 28.4+3.0 14.0+2.5** 48.0£3.9
(10 13.9+0.8 ** 52.6+4.0 11.1+1.6** 58.1+2.5
(30) 8.1+0.6** 70.0£3.3 8.8£0.4** 65.3+5.8
ICso 9.2+0.2 5.4+1.0
TFP (3nM) 27.8+1.3 4.2+3.9 22.9+2.4 13.6+4.6
(10 M) 9.5+1.3** 67.2£2.9 11.0+£0.6** 57.6+£3.7
(30 1) 5.0£0.4** 81.5+1.9 17+1.1%* 94.4+3.4
ICs0 9.3+0.2 8.1+0.5

N=3,*P £ 0.05,**P £ 0.01

Trifluoperazine (TFP): positive control
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Table 14 The inhibitory activity of the methanolic extract of root, stem and leaf of
Strobilanthes formosanus on the release of b-glucuronidase and histamine
on mast cell degranulation (in vitro) induced by compound 48/80 (10

ng/mL)
Drugs (my/ml) Percent Release
b-Glucuronidese % inhibition Higamine % inhibition
Control 13.9+14 --- 81.20+2.0 ---

SFR (20 11.8+0.8* 19.6+6.9 86.4+0.8 -3.7£1.3

(30) 10.5+0.9** 23.618.4 81.2+2.9 2.8+2.8
SFS (20 12.8+0.8 10.5+9.2 89.8+4.1 -7.7+4.2

(30) 11.6+0.7* 16.6+6.7 81.3+7.8 29194
SFL (20) 9.5+0.4** 28.9+9.3 83.7+5.0 -0.5+54

(30) 10.6+0.8** 23.4+9.4 91.1+7.1  -9.38.1

Mepacrine (10 nM) 11.7+0.3** 17.3+7.2 66.4+2.0**  18.6+2.9
(30 nM) 6.9+0.2** 48.7+3.9 36.4+1.0** 55.4+1.3
(100 mM) 2.4+0.1** 83.2+1.3 13.7+1.5**  83.1+1.9

ICso 26.8+3.7 28.3+1.9

N=3,*P £ 0.05,**P £ 0.01
Merpacrine: postive control



Table 15 (SFR)  (SFS) (SFL)

Cdl ling NUGC
| Part SFR SFS SFL
Fraction
Totd 96% 95% 97%
n-Hexane 94% 88% 97%
EtOAC 96% 89% 100%
MeOH 96% 96% 98%

Sample conc.: 50 mg/mL
%

Table 16
Survid ratio (%)
Compound conc. mL
. (mg/m.) NUGC HONE

0, 0,
Srbd 10 103% 106%
50 115% 81%

10 949 115%
Sfrb5 > 2
50 109% 118%
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Figure 13 Scavenging effect of Srobilanthes formosanus root (SFR) methanolic

extract on 1,1- Diphenyl-2-picrylhydrazyl. Each vaue is expressed as mean + S.E. (n=3)
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Figure 14 Scavenging effect of Srobilanthes formosanus stem (SFS) methanolic
extract on 1,1- Diphenyl-2-picrylhydrazyl. Each vaue is expressed as mean + S.E. (n=3)
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Figure 15 Scavenging effect of Strobilanthes formosanus leaf (SFL) methanolic
extract on 1,1- Diphenyl-2-picrylhydrazyl. Each vaue is expressed as mean + S.E. (n=3)
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Figure 16 (HPL) 10, 50, 100,
200 400 nmg/mL DPPH
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Figure 16 Scavenging activity of Hypoestes purpurea leaf (HPL) methanolic extract
on 1,1-Diphenyl- 2-picrylhydrazyl. Each valueis expressed as mean = SE. (n=3)
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