CHAPTER II

HISTORICAL

1. The Occurrence of Chemical Compounds in Andrographis

aniculata Nee@\\”//‘/‘/"

Androgr n.ﬂ:u.!ﬁﬁ widely investigated,

especially in t ﬁtudies. Many tvpe of

chemical compo a from this plant, have been

g

Table 1 crence of Chemical Compounds in

i!-t of References

Ele Plant

Type of
Compound

TETENI NI [
ARRIDIUIN MBI A

oandrog leaves 16, 17,
Lactone _ whole plant 35
Deoxyandrographolide- leaves 16
-IQF-D-glucuside

14-Deoxy-11,12-dide- whole plant 17

hydroandrographolide




Type of Compound Part .of References
Compound the Plant
l14-Deoxvandrographolide |leaves 16,17
whole plant
Andrographisi stem 33
stem 34
34
-
7
26
26, 28
ocle plant 17
Lactone

¢

Paﬂcﬂi‘i o
ULANYNTNY

culture

1blded. t1ssue

_egfes,tissue

Lgbves.tissue

18, 27

18, 27

18, 27

e " ‘ L2 cp.lture v/
QR aRINB T Y |
holide
Andrographin root 29
Panicolin root 29
Mono-O-methywightin root 29
Flavone Apigenin-4',7-dimethyl |root 29

ether
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Type of Compound Part of Reference
Compound the Plant
Apigenin-4-,7-di-O-met- [root 30
hyl ether
30, 31
31, 32
31
leaves 26
\  eaues 26
leaves 26
leaves 26
ble plant 36
Miscella- ans-6- tra slwhole plant |36
neous Cab*eic acid (3,4-dihy- |I€aves 19
¢ o O/
A EIMETINeNNg
9] |Chlorogenic acid  |leaves 19
¢ P o/
ARIRITIRURTVIREY |”
KHoPO,4 whole plant 31
KCL whole plant |26
NaCl whole plant |26
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2. Chemistry

2.1 Lactone c unds

2.1.1 Andrographolide

An attempt. to isolate the active

principle was made a.g_- ,/# in 1896, Boorsma was the
oy / .

first who isolat he main ﬁﬁullinﬁt bitter principle

of Andrographisglﬂfff tJ.‘ wund is a colorless
neutral, cr ‘ g\bst ce which was called

\! :};Q\Qtter principle was
’ \Gd‘-ﬂ:er. who found it to

%ged the compound's

andrographide.
isolated in a
be a diterpen

name from andro holide which is still

in use at presen [‘?:f??‘!ﬁs;;’k-}‘
AR
Andth‘-g_raphnlida wnm; n unsaturated

;o

formula CzDH 3005 ¥

—

:
ive legal reagent, Kefﬂe's reagent and 50%

KOH-meth ﬁﬁmmw%} :ErrT colorless plates

crystal q{‘th“ bi ter;ﬂstaﬂ ~is freely soluble in
= ,

o LRGSR N (1015 1 T

soluble in benzene, chloroform and acetone, insoluble in

gives a posi

ether and water. Its physical properties were reported as
follows : mp 230-231 °C (from methanol), [c:><12D5 -96.2
(C=1.00,CgHgN), ultraviolet spectrum in ethanol : Pl max
223 nm (€ 12300), IR spectrum in KBr (cm™1) : 3448 and
3390, 3279 (hydroxy group), 1828, 1647, 909 (exocyclic

methylene), 1727 [o(,F—unsaturated-l-lactone], 1672



12

(conjugated C=C) em™ 1.

5

on ©f necandrographolide
from Andrographis Pa
.::-’

leipool | M ide. a diterpene

. ; A
glucoside, gV -‘ p L} ' ont, Kedde's reagent
I

‘@ta was reported in 1952 by

and 50% HKOCH -ethanoi Nenandro: apholide which has

MIeculﬂ ﬁrﬂﬂ ﬁﬁm w:$ rr?olorless needles

crystal @With bitter taste le in methanol,

M AN ELAE 1 A,

and ‘water, insoluble in ether and petroleum ether. Its

physical properties were reported as follows : mp 167-168°C
(from methanol), [X]p -48 (pyridine), ultraviolet

spectrum in ethanol: P\ max 205 nm (&10400), IR spectrum

=1

in KBr cm 3400 (hvdroxv group), 1640, 909 (exocvclic

methylene), 1748 {D(,F-unsnturuted-'i- lactone) em™ 1,
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AN
\\} olide, a diterpene

legal reagent| K€ '; i - ‘ﬁ and 50% KOH-methanol.

lactone with 1g0q,» gives a positive

Dehydroandrograp off?- 5 as colorless fine needles

crystal with b T ~tastay is soluble in methanol,

ethanol, sparingly Yaroform and water,

insoluble inigther. phvsical pﬂaperty were reported

as fol -204/° (from methanol)} (17),

A TG L 11 T g
mmmw NELTARLoe facoevess

methvlene) cm™

(|
oy
C20M2804 el /<
I"-"-'I-n

Dehydroandrographelide OH
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2.1.4 Deoxvandrographolide-19B-D-glucoside

This new diterpene glucoside has been
isolated from the leaves of Andrographis paniculata and it
structure elucidated as deoxyandrographolide-19B-D-

glucoside on the basis of chemical and spectral evidence

(15). In 1981 N.Zhae (198l1) called this

ripn&eaa.am. In 1982 Meng,
Zhengmu CEIIV ,
In 1984 Fuji

compound 1l4-deo

ndrographolide (40).

compound and called

white crystals, h<moleculs H" mula CogHqgOg, gives a
positive legal £ i‘; ‘,¢”" reagent and 50% KOH-
‘ ethanol, sparingly

sbluble in ether. Its

physical p'- ‘- ollows mp 187-188 °C

(from methi: v -30 C 1.00, methanol),
ultrauiFﬁ

w 05 nm (& 13803),
IR spectrum in Er mnd 3362 (hydroxy
ANy o e

(ex@cvclic methylene group) cm

IOC]
cm

C26Ha0%
Deoxyandrographolide—lQP—D-glucaside

H
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2.1.5 Paniculide A

Paniculide A which is the constituent
of Andrographis paniculata when grown in tissue culture
was reported by Allison et al.,(27). The compound has
molecular formula E15H2004, crystals from ethanol,
mp 120-121 °c,

trum : absorptmn maximum

at 216 nm in ethanel

1s the constituent

of Andrograp g ﬁn in tissue culture

was reported by‘Allison et . {(27). The compound has

mumculﬂ-ug %uﬂ ahl ﬁwaﬁjﬂ M ﬁeedle crystal

crystall:.gatinn from eghnnol, 145-146 . ultraviolet

mi};ﬁ’} Gebsdrbian max i 'm BATY 5\ i etnanon

IEI 1500) .

OH

=]
o

C15H2005
Paniculide B

016422
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2.1.7 Paniculide C

Paniculide C which is the constituent
of Andrographis paniculata when grown in tissue culture
was reported by Allison et al1. (27). The compound with

molecular formula C15H189: as oily matterial and gave

ultraviolet spectrum : absopptien maximum at 250 nm in

-ag»holide

"1 (15),isolated 14-

denxyandrugra olide from the leaves.-o©f Andrographis

Tiffi:@umiﬂ‘ﬂﬁﬂmﬁ G
ARI0INT0IA) INEIAY

%
——oOH

C20H3004
l4-Deoxyandrographolide
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2.1.9 14-Deoxv-ll-oxoandrographolide

In 1973 the isoclation of l4-deoxy-11-
oxoandrographolide from the whole part of Andrographis
paniculata was reported by Balmain (15). The compound has

mp.98-100 °C (from chloroform-

-t‘l
ether), max 227 n //

molecular formula CogHogOs,

andrographolide

parapholide
5 and | ,,,,,::i,- ao (33) isolated
3,14-dideoxVar aerial part of

Andrographis r ani culata.

The coﬁound has molecular

by ﬁwmmwmm
AMIANIATBINYAY

"\
CH 0 CooHg00g

3,14-Dideoxvandrographolide
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2.1.11 Andrographiside
Hu.C.Q and B.N. Zhao (34) isolated

andrngraphiside from the aerial part of Andrographis
paniculata. The compound has molecular formula

CogHg0%101 it was also called
andrographolide-

»
T Caeth Bois
= m 4 oﬂ'aphiside
‘a v
a,l uétllgz qﬂgez-] ‘-jly E(J qle-]a?drographnl ide

RIAIN TUIBANAN Becresea 20

Deoxyv-12-methoxy-andrographolide from the 1leaves of
Andrographis paniculata. The compound with molecular
formola CpqHg005, was colorless needle crystals, mp 121-
124 °C (from methanol). It is belived to be an artefact

due to the course of methanolic extraction.
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drographolide

/ o
Ao \
hg '. (7), 1isolated
andrograpanin f o

This compound wit 3::: ==== " formula CzﬂHanﬂa was

drographis paniculata.

e -' ' o 0 ’
colorliegs #_* C (from Me,CO

hexane), ultraviolet sj @nol : absorption 220

nm (& 4567). m ﬁ
ALY m%ﬂawni
RN WM AN Y

H'
'\‘ "
——0H

C20H3003
Andrograpanin



20

2.2 Flavone ¢ und

2.2.1 Andrographin

In 1964, Qudrat-i-khuda (28) isolated

andrographin from the root of Andrographis paniculata.

The compound has molecula:

N\

la C;gH;60g, mp 190-191°C.

panicolin from the root

of Androgray M,F_"_"-“"",“utnﬂa__""“_sifby Qudrat-i-khuda
(26,28) in 1684 . f-jf; moleccular formula

Cy7H140¢, mp -3 264 e, was pale yellow fluffy needles

“f"st"lﬂuEJ’NIEmiWEJ’lﬂ‘ﬁ
AWRIANN ilJﬂJ‘lJﬂ’mEﬂﬂEJ
@ N

C17H1 404

Panicolin
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2.2.3 Apigenin-4',7-dimethvl ether

In 1969 Govindachari et al.(26,28),
isolated apigenin 4',7-dimethyl ether from the root of
Andrographis paniculata. The compound with molecular

_t’ Oc, was pale vellow haring

formula C17H1504 mp 170

needle crvstal.

[ F=e

hati et al.(26,28),

isolated moé@ 0 methylwightin om the root of

Andrograﬂtumwg VI Wmm has molecular

formula CyigH;907 mp 156, 0B

ammmmwﬂwmaa
@ Q

C19H1907
Mono-O-methylwightin
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2.2.8 5—Hvdraxy—?.B-dimethoxvflauong

In 1979, Mahubul (32) isolated 5-
hydroxy-7,8-dimethoxyflavone from the root of Andrographis
paniculata. The compound with molecular formula C17H1405,
was yellow needle crystals crystallized from mixture of
ﬁr' 180 °c, ultraviolet spectrum

%cn at 276, (& 31300),
—

340 (€ 6750). = @

chloroform and hexane,

in methanol showe

A 48 NI D T i
QYY) 7] TR S o ot ene

petro)l} extract of Andrographis paniculata roots resulted
in the isolation and characterization of S-hydroxy-
3,7,8,2'-tetramethoxyflavone was reported by Gupta et
al.(31) in 1983. The compound has molecular formular
C19H1807, mp 209-211 ©C, ultraviolet spectrum in methanol
showed strong absorptions at 272, 362 and an inflexion at
302 nm.
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3.
raphis paniculata
r{ {41), reported the
| [ ks ) L\ 9
antibacterial acgiudty agaipst Staphylococcus aureus and

coholic extract of the

leaves of Andrograpﬁ%fﬁ" ‘

‘eported that the

art of Aﬁ@tcgr&phis paniculata
exhibiteﬁ m i v : inst Bacillus
subtilis, u’;‘ﬂ 1 ﬂ:ﬂaﬂu ﬁ‘gr[:]aius vulgaris in
vitr, a Q ‘ 1 m éﬁ ntityphoid
activ mag ﬂiﬁﬂnﬁjl ﬂ:j ﬂtro {43).

Ray P.G. (44) reported the alcoholic extraction of
root part of Andrographis paniculata exhibiting

antimicrobial activity against Staphylococcus aureus in

vitro.

The aqueous exXtraction and alcoholic extract of
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whole part of the plant exhibited antimicrobial activity
with high potency against Staphylococcus aureus and
Proteus vulgaris, but has 1low potency against

Escherechia r:r.;J.i and Shigella dysenteriae (26).

root s of Andrographis
nti coagulant activity

t\ against the whole

plant from the senusr - is family Acanthaceae was

.d..f,.f

reported by S‘ﬁamsuzzoha af: a.! td&ﬂﬁr this report, six

IS

weeks old malé and female Wi mice were put on

]
!

diets supple ted to the thent o 0.75% of the stem

powder Dﬂﬂ Eﬂﬂrg: ﬂfm ﬁtw Ejhrrﬂﬂﬂd four weeks and

the effeét on fertility and sestational period was
obs w m ’aﬁﬂ s observed
af:ﬂl th:]ee anﬁm?\;‘rﬁif feyjsﬂigjﬂthe group
containing the treated males and the untreated females.
In the same group the gestation period was also prolonged
after four weeks of feeding. There was virtually no
change in fertility and gestational period in the treated
females and the untreated males during any stage of the

experiment.
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Zhang xing et al.(47), reported the effect of
Andrographis paniculata on the cell vitality and hormone
secretion of the cultured human trophoblast tissue at ages
between 6 to B8 weeks of pregnancy. The experimental
results obtained showed that the chloroform extract of the
plant is effective‘\k\'ly/)iting human chorionic
gonadotrophin {h@“ﬁroggﬂne production by the
trophoblast tisgues & T —

become pyknotieq” nd finally dying off.

, the treated cells

Filarii'jldal properties of Angk‘ograpnis paniculata
[

was repoﬁeyzl Tﬁgﬂfﬂﬂjﬂ In this report,
water decection o t le s £ r.?ant gave a 100%
Qs

killac?i;] awﬂﬁﬂWjﬁﬂﬂ ,-Ta ﬂpefamnema

recond within 40 minutes. ree subcutaneous
injections of the extract onto infected dogs at 0.06 ml
per Kg body weight reduced more than 85 % of the number of
microfilariae in blood. The larvae were not totally
eliminated with more infection but the reduced
microfilarial level persisted. No toxic effect of the

extract was observed in rabbits. The treated dogs become
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lethargic initially for a week probably due to the mass

killing of microfilariae.

Bandyopadhyay et al1.(50), reported nematocidal
effect of the aqueocus extract of the 1leaves of

Andrographis paniculata 1' soi 1 nematodes.

V72

‘aphic fraction of the
ethyl ether 'es of Andrographis
paniculata r¢ ion of a slightly
coloured cry possess hypotensive

activity in mi

erved a 50 mm of Hg fall

of blood pressure lﬁ‘iﬂ?}-"f :
the extract,:bf the plant.

eriment after treatment of

ion, the aqueous

extract and ole plant showed

o
j . I
hypotensive activity in cat (26).

4
AR AN TR TN B yreoe oo

aquedus extracts of whole part of Andrographis paniculata
exhibited antiinflammatory activity in the carragenin
treated rat and the mechanism of action was belived to

differ from those of the NSAIDS.

3.1.7 Antispasmodic Activity

The aqueous extract of the leaves of
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Andrographis paniculata decrease propulsive movement of
small intensive which preparation of the guinea pig ileum

(54) .
3.1.8 Miscellaneous
Cha 'Y"v'ﬁﬁ}, reported the aqueous
extract of Andrag,@qﬂ increased both biliary
—
flow and liver _. JThg:EE:::ft also reduced the

;qﬁrﬁifulhir Wister strain male

ﬁtﬁgfkgaf plant can induce
) Nl.}“ b

duration of act

rats. This rep

hepatic drug mete ‘R’P"dl 1 ‘ﬂ\~in 1984 Choudhury (56)
»
reported that ﬁc 1 rxee induced hepatic
=

;Q??‘i

L *
.-p" =

i
of the 1eau§r§1 of the plant m&mﬁotectiue action on

carbontetra

oxicity than its

rida-ind
bitter princi;j: andrngrapholidg inLéitro.

@um BANSHEIAS the attact of

alcoholic axtract of whole part of Andrographis paniculata
on Ebofe Yéton. || 1k ibdabaded. Jeld Blidlelpe of venon
injected mice. The extract showed cholinergic activity
but not nicotinic activity.

Choudhury et al. (57), reported that oral
administration of a single dose of Andrographis paniculata
leaves extract (0.5 g/Kg and 1.0g/Kg) to adult male albino

rats (100-120 g.), accelerated intestinal digestion and
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absorption of carbohydrate by activating the intestinal

disaccharidase enzymes.

A systematic pharmacological investigation of the

effects of Andrographis paniculata on the blood-sugar

level of rats was c d‘h";#/tﬁﬂ} Different doses of

leaves and stem istered to the normal

and diabetic r changa in the blood-

sugar level o

3.2 Androg -=::_"

all cases.

(21), reported that

the isolat -stoma’i_ch , 1 smooth muscle

o

preparation Jf the rabbit and Qhe guinea pig to

Lo il MBS NS

3.2.2 Antifertility Activity

M7 aﬁﬂ‘mn’nmm@w

effect of andrographolide sodium succinate on the cell

vitality and hormone secretion of the cultured human
trophoblast tissue at age between 6 to 8 weeks of
pregnancy. The experimental results obtained in this
study show that the andrographolide sodium succinate is

effective in inhibiting hcg and progesterone production by
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the trophoblast tissue. Morphologically, the treated
cells become pyknotic, rolled up and finally dying off.
It is, also suggested that the herb appears promissing as

one of the abortifacients.

3.2.3 Anthe " Activit
*\“j !?"Qu

dal effect of
andrographol iw‘

wﬁ was reported by
Bandyopadhyay \50 5

andrographolide g/Kg) to adult male
albino rats (100- g te intestinal digestation
and absorption o—fﬁ’?ﬁ'ﬁ 3 e by activity these

=

re:mrted a systematic
o
pharmac ﬂ wuﬂﬁfﬁaﬁﬂ n?e effects of
androgra on t 1 evel of rats.
LT TP R M (T £
ic rats i

to the normal and d cant change in

e
Mnnirujdin Ahmed (58),

the blood-sugar level of the rats was apparent in any

case.

3.3 Dehydroandrographolide

Antispasmodic Activity

Dehydroandrographolide is the diterpenoid
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lactone isolated from the leves of this herbal medicine,
depressed the response of the isolated stomach and
intestinal smooth muscle preparation of the rabbit and the

guinea pig tn'acetylcholine. histamine and carbachol (22).

1 ether, a flavone

was tested for its

isolated from Afid; phis \panicul

antigastric ui€er rty. i

- A ____t
flavone produc
activity in induced ulcer in
guinea pigs and /in rin dndt ulcers in rats. It is
‘ory activity and a protective

effect on the gastrit’ mucosa

nay be resposible for the

antiulcer aép c

paniculata

q] " 2 - - .
¢ p-. e/
ARV TN )T ITETRE) e
whole part of Andrographis paniculata in rat resulted this
plant had an LDgg > 5000 mg/Kg (26).

Nakanishi et al.(42), studied the toxicity of the
alcoholic extract of whole part of Andrographis paniculata
in mice and found that the extract had the LDgy more than
1000 mg/Kg.
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In the long term toxicity test condition, rats
were received a single dose of Andrographis paniculata
suspension in 1% tragacanth (100-500 mg/Kg/day) for 5
consecutive days in 3 month. The result of this

examination do not found any abnormal entrails and

abnormal behavior of ;aﬁ\s l”//

In addit,Muiq‘:i al.(60), reported

various effect

ulata extracts, when

given intraperi wch effects are shown

in table 2.
Table 2 Effect of Various Extracts from Andrographis
paniculat
Various extracts ‘;__;“ :“;f : Effect

tness, increase in
;l,r rate, decrease in
mutor actiuity and altered

ﬂ uﬂ '3 wﬂmgpw“quﬂfés for 3 hours.

lﬂﬂ After 8 minute%pr injection,
ohile AN AHAD HEFI Bron. wer
tail and tremors followed by

death.

2.aqueous extract 300 Body weakness, increase in
respiratory rat, decrease in
awareness, motor activity,

muscle tone and reflexes with

altered posture lasting for
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Various extracts |Dose Effect
mg/Kg "
24 hours.
5 1000 Same manifestation as above

3.ether extract

4.powdered ether

extract

eﬁ‘ﬁ‘mm

leading to death after 24

' ):ours.
& se in awareness, motor

e
activity, muscle tone with

.ﬁ&%sﬂ:re lasting for 1
AR

- L ]..'ll'-

festation as above

n d‘1:«:: death after 45

nporary weakness, decrease

1000

.. mﬁ;ﬁs, decrease in
i ﬁﬁ uscle tone
| ﬂﬂ rs lasting
for 24 hours.

5 hours and 5 minutes after
injection, mouse had
progess;ve tremores, straub

tail and convulsion followed

by death.
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Various extracts |Dose Effect
mg/Kg
6.partially _ 1000 progressive weakness leading
purified ether to death 3 hours and 30 min.
extract . aftar injection.

Y
2N

o/ d@imﬁ'\nﬂrograpnolide at 18

g/Kg in rat, "th aﬁiing the examination,

in addition, . ‘ ;apn rmality was not observed in
A

heart, kidney splee fis b%&cts except the rat

motility which

Petcharat etfii f*' repartad that no toxic

»._..-\',-

e e

5.Analysis of D pene Lactgga in Andragraghis paniculata

EUEANENINY

methﬂds ave been usr] to assay diterpene

*“”ﬁ‘ﬁ‘?ﬁ‘*&ﬂ‘é’m’ﬂﬂ“ﬂﬂwmﬁﬁ e

themfare decribed as follows.

5.1 Colorimetric Method

Colorimetric method is one of the specific
functional group analysis of drugs. The Pharmacopoeia of
the People's Republic of China 1977 (23), had reported the

determination of andrographolide in pharmaceutical
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preparation by using 60% ethanolic potassium hydroxide
solution as solvent. An aliquot of the sample preparation
was treated with 2% solution of 3,5-dinitrobenzoic acid in
ethanol and 2% methanolic potassium hydroxide solution
respectivly, This mixture was standed for 25 minutes for
color developing. Tha\u zce was measured at 540 nm

against the reage@lank e concentration of the

2 pl ol-;da qntaing chromophores which
thg !fél re i.*on“ hence the assay by

| T
Dar R.N. et ‘&%&1} had reported the determination

.

ﬁd‘-—.
of andrograpiiolide 1n Aﬁdragrap&ks aniculata by uv-

spectrophot ,.Jcruda powder of

rstly &tracted with benzene
to remove Ej ers were then
mixed wi%u iﬂﬂmﬂg aj?;d to extract

| m% rﬁ’ d and then
wsiﬁjnﬂﬁﬂn | g ﬁﬁﬂ:ji ﬁ 226 nm of

the methanolic solution was then measured.

Andrographis paniculata was

5.3 Titration Method

The Division of Medical Research, Department
of Medicinal Sciences, Ministry of Public Health, Thailand

(24), had reported the determination of total lactones
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from Andrographis paniculata by the acid-base titration.
Five gram of the sample placed in a Soxhlet's extraction
apparﬁtus. then 100 ml of ethanol was used to extract the
compound. After cooling, the alcoholic extract was added
with 5 ml of 10% basic &ud acetate solution. The

precipitate formed was }i and washed with proper

volume of athanol;-&il 13:: color appeared on the
washing filtrntﬂ""_ﬂr

combined, and th

y washing and.the filtrated were
jf"a aach time when 5 ml of 25%

sodium sulfate .

aside for 2
charcoal, it n water-bath for 10

minutes, filter chner funnel containing

L

1 g of activated ‘ché&‘ce&l -spreaded into layer, and

washed with ﬁrupar ‘ﬂ’dl”tlmﬂ *'f“"ﬁl‘bt ethanol. Again the

—— evaporated to
50 m@of distilled water,

Y

filtrate and;Washing We

approximately ED ml, added
allowed to cobl, then added with a few drops of
phanolptl'au‘lg gqﬁls\l\wcﬁtm,gra mgralized with 0.1
odium h droxide sol@ition. After an aceurate addition
of @ﬁlﬁxﬁfm munw’lgmﬂ’laﬁn, it was
hydrnlyaed by refluxing on water-bath for 30 minutes,
" allowed to cool and titrated with 0.1 N hydrochloric acid.
The total lactones content was calculated. Each ml 0.1 N.
sodium hydroxide is equivalent to 0.03504 g of
andrographolide ( CogHqqOg ) -

14030623



5.4 n-Laver aphic Method (TLC)

The advantage of TLC is to saparafe each
diterpene lactone from other interferenees. C. Dechang et

al.(25), had reported the assay for andrographolide,

neoandrographolide and | Wandrngraphulide contents in

/‘ﬁ/thin layer spéctral

F 254) as stationary

Andrographis pana
densitometry.

phase and chl( et 01 1) as mobile phase.

The contents ofs' qrapholide, neoandrographolide,
deoxyandrographefidé f6und Gere 1. \ ' 0.552% and 0.943%
respectively. f E

AUEINENINYINg
RINNIUUNIININY
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