Chapter 11

Review of lLiterature

; : tibiotics has been most
r various reasons, with

special emphasis j ! 'i‘ pycetes and a few fungi.

1. Antibiotics from hig

The search

intensive among t

Certain disease
problems and some a8 %w~f~; ot ics have considerable
drawbacks in terms ;:I ii _ﬂ{ﬁ. jal spectrum or serious
side effects. ‘ .
new agents. _ _';; safe antibiotics effective
against clinical in N .; ;‘  by @ram-negative organisms,
fungi, viruses : &

It is™ ~that clinical and

commercially | gnif = W 3 : ‘5 with activities

supplemental o 4 nd ferent from those in

current use might be found ln sources which have not as yet
been as thoﬁuﬂl ﬁ microorganisms.
Reports arq ﬂﬂvﬂnim»‘lﬂ literature with
incre ntibiot%€s from such
microﬂﬁﬁﬂeeﬁfﬁﬂtﬂqﬁﬂ&q@ﬂ Kocardia,

Mfcrob:spora, certain fungi, etc. However, the search for
new antibiotics is no longer restricted primarily +to
microbial products. Recently, constituents of higher plants

have exhibited significant antimicrobial activity. as listed
in Table 1.



Table 1

Antimicrobial activity from higher plants

debility

Botanical origin Part(s) used| Antimicrobial |Biological activity|Ethnobotanic|Reference
compound(s) use
Gymnosperms
Cupressaceae
Juniperus sabina L. and Ant. i Lumor = o
other spp.
Thuja plicata Donn ungal -
lose-decom-
sing fungi) }
Ginkgoaceae - ]
Ginkgo biloba L. intibacterial - é ‘
bercle bacilli) :.'-g |
= =
Pinaceae | “_g': = ,
Finus sylvestris L. Antibacterial, - P 5
jant i fiw gal 5 “
Angiosperms ﬁ\‘
Anacardisceae m
‘Anacardium occidentale L. &f‘rm Anacaru acid |Antibacterisl Against
A ULRNUN TN o =
bacteria), anthelmintic
J = 3 o/ 4 -
e RN IUNAIPBRY
Rhazya stricta Decsne. Leaves Stemmadenine Ant.ibacterial Sore throsat, {Mariee
(S. sureus,E. coli,|syphilis, et al.,
Fs, seruginoss)  |fever,cancer|1988
and general




Table 1 (cont.)

Botanical origin

Aristolochiaceae

Aristolochia clematitis L.
Asarum canadense L.,
A. europaeun

Balsaminaceae

Impatiens balsamina L.

Berberidacese

Berberis vulgaris L.

Brassicaceae
Brassica alba ) Ra s

B. juncea (L.) mrn.et

Brassica oleracea L.,
B. rups L.
Cheiranthus cheiri L.

Part(s) used| Antimicrobisl |Biological activity]|Ethnobotanic|Reference
compound({s) use
Antibacterial For cold,
\ broad spectrum), {chills,
“ apt ifungel fever asthma
nces \"\ jbacterial, Treating !
B\ % “lantifungal coughs @
N ® -
T
s !
= R
g’_ |
ph=1Ant i fungal - g ;
' =
5
W bacterial =
Iy "~ spectrum) ,
h. aaiprotozoal
fa Y,
: ﬂﬁ %@dejrial. Appetizer, |Leung,
tard oi antifungal stimulant, 1980
o AT TUIUTT
Koch. B m 3'] FI‘ EI’-] a El diuretic,and
rubefacient
Plant Rapine Antifungal -
5
_ &
Seeds Cheirolin Antibacterial, Oral ulcers | =
=1 e~
ant ifungal '§ 2‘
0




Tasble 1 (cont.)

Botanical origin Part(s) used| Antimicrobial |Biological activity|Ethnobotanic]Reference
compound(s) use
Raphanus sativus L. Seeds ang ) Antibacterial = -I— |
' (grem positive and . \
 gram negative 'g E
‘ bacteria) ..Ts
Cannabidaceae \ - % |
N | 5 1
Humulus fupulus L. iLiba cterial Prevent, _ é
am positive and |bacteria i -35-1 |
i-'f‘ast. bacteria) |from growing
in beer or
wort
Compositae
Artemisia sublessingians 47, |Antifungal = Manadilova
Xell, Krasch et Poljak. Adiyatova,
y-': _ and
m m Kunaeva,
1987
Inuia helenium ﬂ u H 'ﬂ%ﬁ ;'rf ﬁnw Hﬂﬁﬁial. Treating Leung, 1980
and rhazomes (alantolsctone) antbelnmtic asthma,
ﬂ bronchitis,
CqRIaN ‘sm A NeaY
: cough,nausea
Ericaceae
Arbutus unedo L. = Ethyl gallate |Antibacterial = Lewis and
(Mycobacterium) Elvin-

Lewis, 1977




Table 1 (cont.)

Antimicrobisl

bacteria)

Botanical origin Part(s) used Biologicel activity|Ethnobotanic|Reference
compound(s) use
Flacourt iaceae
Hydnocarpus anthelmintica |[Seed Antibacterial Against Lewis and
Pier. {Mycobacterium) leprosy Elvin-
Geraniaceae Lewis, 1977
Felargonius graveolens (L.) ihacterial. = Leung, 1980
L'Her.ex Alt. faniifungs)
Gramineae
Cymbopogon nardus (L.) acterisl, Vermifuge, Leung,
Rendle, lantifungal diuretic, 1980
C. winterianus Jowitt A stomachic,
diaphoretic
C. citratus (DC.) Stapf 651 Antibacterial (gram|Trest colds, Leung,
e bacteria), |headache, 1980
stomachache,
abdominal
pain
Guttiferae u 1“ m o ;
parcinia kola HQ] EJ' I-"vai{mla o nﬁ.ew E‘ A:Jira]tjsl, o Husssin et
V' ¢ o lantifungal @ al., 1982
o, wositod | BV PR T ] ) JBSAR B)| - o
9 ant ifungal et al.,
1983
6. morella Desr. St_eeds Morellin, Antibacterial, = Lewi_s and
guttiferins (gram positive and Elvin-
gram negative = lewis, 1977




Table 1

(cont.)

Botanical origin Part(s) used] Antimicrobial |Biological activity|Ethnobotanic|Reference
compound(s) use
Hypericaceae
Hypericua drummondii (Grev. Antjbacterial = Jarasuriya
% Hook.) T. & G. : (gram positive and et al.,
acid-fast bacteria) A 1989
H. japonicum Thunb. thrs 13!;;;~qg ibacterial Treatment of | Ishiguro,
: \ gainst S, aureus,|seversl Yamaki,
 ;i= Bacillus cereus and|bacterial  |Xashihara,
cardia gardenen) |diseases, and Takagi
st infections |1986
. j&w hepatitis,
:EE; gastrointes-
= tinal dis-
orders, and
tumors
bacterial Ishiguro,_
(gram positive Yamaki,
ola. o )Tnv.ﬁ Kashihara,
AUENNENINE e
¢ o o/ Isoi, 1990
o ® AVAINTUNRAIINYIAY
Juglans rgkia L. and other |[Bark and Juglone Antifungal = Lewis and
species fruit Elvin-

lewis, 1977




Table 1 (cont.)

Botanical origin Part(s) used Am.iﬂcrobial Biological activity]Ethnobotanic|Reference
compound(s) use
Labjatae
Melissa officinalis L. o Ant ibacterial = Leung, 1980
pecially against
acteriua phlei
reptococcus
yticus)
Nentha piperita L., croh:al, SLanachic, Leung, 1980
M. arvensis L. var, oxic ant.iseptic, '
piperascens Malinvaud | local anes-
thetic and
ant ispasmo-
3 _ dic
Origanum vulgare L. kém ¢ fungicidal, |Stimulant, |Leung,1980
: " ic ‘ carminative
m diaphoretic,
and nerve
AUGINGNINGINT |
Pogostemon cablin anco) Dried leaves Dhelwangin Ant:hactemal, Treat colds, | Leung, 1980
= ARIAN TSI I A e
q | ; nauses,
vomiting
Rosmarinus officinalis L. |Dried leaves|Rosemary oil Antibacterial, Tonic, Leung, 1980
(which ant ifungal stimulant,
supplies the carminative,
spice) stomach
pains :




Table 1 (cont.)

10

Botanical origin

ant ifungal

retic

Part(s) used| Antimicrobial |Biological activity|Ethnobotanic|Reference
compound(s) use
Salvia officinalis L. Dried )i Ant.ibacterial Tonic,diges-|Leung, 1980
tive, anti-
septic,
. astringent
Saturegfa hortensis L. ) vory | whibacterial, Tonic, car- |Leung, 1980
\ ' jfungal minative,
\ expectorant,
‘.‘t 1 |estringent
Thysus capitatus (L.) \ jfungal, = Leung, 1980
Hoffmgg, et Link nthelmintic
T. vulgaris L. Antibacterial, Anthelmintic|Leung, 1980
antifungal, ant ispasmo-
,\.a £ e anthelmintic dic, carmi-
‘ \" native,
E m expectorant,
fla o/ sédativé
weee B YHRNBNINYNNT |
CinnagoBun zeyla'mcun Garc. |Dried bark‘, Ci_nnamoﬁ o'inl. An{.ibact.er‘ialnll:"I Colds, rheu-|Leung, 1980
ex Bl.q m:ggq,rljmﬂJ W /'] lg Wlﬁ»ﬁj}- matism, and
and C. manii (Nees . |trigs ¢ ral and larvicidal |chronic
| diarrhea
iaums nobilis L. Dried leaves|Laurel leaf 0il Antibacterial, Carminative |Leung, 1980
and diapho-




Table 1 (cont.)

i

Heli lotus Spp.

(broad spectrum)

colds

Botanical origin Part(s) used| Antimicrobial |Biological activity|Ethnobotanic|Reference
compound(s) use
Persea americana Mill. Dried pulp antitumor (against [To hasten Leung, 1980
of f Sarcoma 180 in mice|the suppura-
and Walker 256 in [tion of
) wounds, and
for dysen-
\ tery
Leguminosae \
C i siformis DC. pacterial =
anavalia ensiforais \ ' :r |
antifungal foss |
&
Dalbergia nigra Allem. ibacterial Used as T |
(broad spectrum) anthelmintic 5 E i
and to re- E
w» |
move pimples s i
_- —
Haemstoxy{on campechi ‘hf__ : - _l_
Medicego sativa L. Aerial parts Nedicu] Antifungal A nutrient |Leung, 1980
ﬂuaqwﬂniwahﬂﬁ e e
: vitality,
9 WA n‘sm NR1INYIQY [
I]‘ w a diuretic
Plant Dicumarol Antibacterial used against|lLewis and

Elvin-
lewis, 1977
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Table 1 (cont.)
Botanical origin Part(s) used Anthicrbbial Biological activity|Ethnobotanic|Reference
compound(s) use
Ononis natrix L. subsp. Blossoms Flavonoid Antibacterial = Marhuenda,
natrix (gram positive . Raquena
bacteria) and Garcia
Ginenza,
1986
Fhaseolus vul{garis L. = Lewis and
N Elvin-
| lewis, 1977
Prosopis juliflora DC. bacterial Ahmad et
' B am positive and al., 1986
lgram negative
bacteria)
Liliaceae
Alljum sativum L. bacterial Treat tuber- P
A Yo :' spectrum), |culosis, :_5
m 1 éﬂfunga\ coughs,colds -é
| = B
fla Y, 2% F B
AHURNENINENAT., oo |5
Aloe barbadensisiMill, Pla Barbaloin Ant.ibacterisl Against
| ¢ | g1 ﬁf ) |ringworn
Lythrace:a WW aqmimﬁhlwqgﬂgﬁ E]
Lawsonia qiner-m’s L. Dried leaves|Lawsone | Antibacterial, Treating Leung, 1980
antifungal, skin pro-
ant itumor blems, hea-
dache, ame-
biasis, and
cancers




Table 1 (cont.)
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Botanical origin Part(s) used| Antimicrobial |Biological acti\)ity Ethnobotanic |Reference
compound(s) use
Magnoliacese
Magnolis grandiflors L. Seeds ) 1ol, hono-|Antibacterial = Clark, El-
w ‘~djal](gram positive and Feraly,and
-ly&y acid-fast bacteria) Li, 1981
Xybi antifungal
Moraceae
Brosimopsis oblongifolia ntibacterial ~ Messana,
Ducke (gram positive and Ferrari,
jd-fast bacteria) and de
,cytotoxic against Araujo,
|%B celis 1987
Haclura pomifera (RAF.) r;oxys— Antifungal (Cellu- = Lewis and
Schneider e decomposing Elvin-
i lewis, 1977
m jbacterial - |Mahmoud,
¢ é. pbroad spectrum) 1981
AU
Moringaceae q
Noringa oleife . Ant ibacterial = Lewis and
YRR Yok dabehe| oo
i | gram negative lewis, 1977
bacteria)
Myricaceae
Myricas cerifera L. Dried root |Myricitrin Bactericidal, = Leung, 1980
bark Spermicidal




Table 1 (cont.)
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disinfectant

Botanicel origin Part(s) used| Antimicrobjal |Biological activity|Ethnobotanic|Reference
compound(s) use
Myrtaceae
Eucalyptus globulus Labill, Antibacterial Antiseptic, |Leung,1980
febrifuge,
expectorant
Eugenia sromstica (L.) \ Antibacterial, Carminat ive, |Leung, 1980
Baijll, \;‘ ifungal antiemeticy
and counte-
rirritant
Piperaceae
Piper cubeba L.f. Ant ibacterial Urinary anti|leung, 1980
-septic,
carminative
Plumbaginaceae
Pluabago europaea L. v{_ erial, Toochache, Lewis and
and other spp. m ungal swellings Elvin-
Polygonaceae : ) lewis,
Rheus officina 11, ‘? e%( i jal Vermifuge : 1977
Etﬁ EJ ?i EJ ﬁid WEJ ﬁ:ﬁ;ﬁﬁve and
¢ £ |ecid-fast bagteria)
e VAN IUHURIANYA Y
Chilaphiae umbe!!ates Nutt. |Dried leaves|Chimaphilin Antibacterial, Diuretic, Leung, 1980
a'ntif\mgal astringent,
diaphoretic,
and wild
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Table 1 (cont.)
Botanical origin Part(s) used| Antimicrobial |Biological éctivity Ethnobotanic|Reference
compound (s) use
Ranunculaceae
Anemone spp., Renunculus Ant ibacterial Treat abra- -
SPp. brosd spectrum) sions, too-
chache,
_ rheumat ism
Hydrastis canadensis L. ‘F‘*u,‘ bacterial Antiperiodic
‘ [ (broad spectrum) ,antiseptic
.I"wt rotozoal Jhemostatic -;: }
Rosaceae "“\ E
Kalus spp., Prunus Spp., | Aptibacterial - :'E E
Pylus spp. (gram positive and § -
gram negative §
Sorbus acupsaria L. ,_; erial Coughs and
(g. positive cattarrh
bacteria),
= L
AULINYNINYINT" 3
Rubiaceae q . :
Cinchonquwuplaﬁ.q 'ﬁi%lfﬁ’ ﬁiw & |aptimalarial @S Treating  |Leung, 1980
ex Klotsch, C.lcal ‘ qq ﬂ\ﬂ;] a El walaria,
Wedd. andqtbeir hybrids fevers,
. indigestion
Rutaceae
Citrus bergamia Risso et The peel of |Bergapten, Ant ifungal = Leung, 1980
Poit. fresh,nearly|xanthotoxin
ripe fruit

017588



Taeble 1 (cont.)
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seed oil

Botanical origin Part(s) used| Antimicrobial |Biological activity|Ethnobotanic|Reference
compound(s) use
C. paradisi Macf. Fresh peel [ ’r uit oil jAntibacterial = Leung, 1980
of 4 ) //’ ‘
Vgpris {ouisii G. Gilbert Vg‘rls ntibacteriel Treating Ayafor,
.st e gram positive skin sondengam,
' cteria) diseases of |and Nga-
| bacterial djui, 1982
Salicaceae
Popufus candicans Ait., ungal =)
P. tacamahacca Mill, jbacterial =
ubercle bacilli)
£
Scrophulariaceae E
Capraris biflors L. Root  |[Bi - -'E
Solanaceae r: o g g
Lycopersicon pilpinelli—m ) - ; i
folium Ni11. b & (gram positive L
AULINENINLINT ‘
Solanua tuberosus|l. Plant Tuberosines Aniiprotozoa] Treat sores
RAINIUNM AN B [
q ! coughs o
Umbelliferse
Anethum graveolens L. Dried ripe |Di)1 seed oil |Antibacterial Aromatic Leung, 1980
A. sowa Roxb, fruit Indian dill Antifungal carminative




Table 1 (cont.)
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Botanical origin Part(s) used| Antimicrobial |Biological activity|Ethnobotanic |[Reference
= compound(s) use
Angelica archangelica L. Root and Antibacterial, Bronchial Leung, 1980
antifungal ajlments,
' colds,coughs
and stomach
trouble due
to indiges-
tion
Carus carvi L. bacterial, Antispasmo- |Leung, 1980
aryacidal dic, carmi-
native, ex-
pectorant,
stomachic
Centel (s ssiatica (L) tifEcterial Treat Lewis and
Urban "»ﬁ cterium) = |leprosy Elvin-

p m lewis.1977
Coriandrum sativuz L. ‘Ql!)gled ripe |Coriapder 0il |Larvicidal,bacteri-|Aromatic car |Leung,1300
AUEARININGINT [

'1] leaves ‘ cyi.otoxic stomachic,
. oY # n . o ﬂ of antispasmodic
Culimmalm:] a q j m “m;] I]‘ Eji;] .ﬂ El Stimulant, Leung, 1980
frutt, bactericidal antispasmodic
,carminative
,diuxfetic
Foeniculus vu!gare Mill. Dried ripe |Femnel oil Antibacterial Stomachic, Leung, 1980
fruit carminat.jve g




Table 1 (cont.)
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Botanical origin Part(s) used| Antimicrobial |Biological activity Ethnobotanic |Reference
compound(s) use
Valerianaceae
Valerisna officinalis L., Antibacterial Ant ispas- Leung, 1980
V. jatamansii Jones (gram positive modic,car-
eria) l;inative.
stomachic,
sedative
Verbenaceae
Lantana trifolia L. cterial, = Rwangabo
et al,,
1988
¥Winteraceae
Pseudowintera colorats Antifungal Treat skin |Mc Callion
(Raoul). Dandy andids albicans) |diseases, et al.,
anagesic
1ingiberaceae
Alpinia galanga (L.) Willd‘ Dried seeds Galanal A,B,and|Ant ifungal,cytoto- = Moritas and
ﬂ u 8‘ q 1’] ﬂ 6 ?Wyﬂkﬁ:n ﬂls ltokawa,
1988
Curcun ﬁ Used in Lewis and
c. virﬁwﬂ] a q Dﬁ m ﬂ F] I] ﬂ:ﬂﬁﬁl India as Elvin-
ant ifungal anthelmintic |lewis, 1977
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11. Eleutherine palmifolia (L.) Merr.‘

The plant belonged to ¢genus Eleutherine Herbert.,:
family Iridacese. According to +the Index Kewensis (Pra{n;
1911-19153 Hill, 1921-1925), Flora of Java (Backer and
| Bakhuizen Van Den Brink, 1968), and the Medicinal Plant of
East and Southeast Asia (Perry and Metzager, 1980), the

synonymous names of the speties

Eteutherine

Sisyrinchi

na_y ( Y lerr.
E. plica
E. bulbo

Antholyza
Local na L.) Merr. were listed
as followed :-

Bo-choe "9l ;“;;L:T; e-be "lw1rfiLy" (Mae Hong Sorn)

Waan =}f 2 ailand)
Waan
Waan

(Tem Smitiqpag, 1980)

ﬂumwﬂmwmm

alm:folza (L ) Merr. was a native plant of

ZZZZLZ‘?,;WW%W e N )T} .

Hainan Island of south China and some parts of Thailand.

entriﬂ of Thailand)

The floral sheaths 2-10 together in the axils of the 1-3
highest cauline leaves; lowermost cauline lesaf well-developed,
erect, higher ones bract-like; peduncle erect or more or less

patent, often curved or sinuous, 2 ’/4-4 cm; floral sheaths 12-

1
/ cm,

16 mm long, ¢&reen, 4-10 flowered; pedicles 1-1 i
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enclose& within the sheaths; flowers ephemerous, inodorousj
perianth bright white, 1 '/2—3 ’/a cm across; tepals oblong,
obvate or spstulate, inner ones smaller ; " anthers and
filaments bright yellow; style-arms erecto-patent, alternating
with the anthers, yellow. Leaves glabrous, 25-60 cm by 1-2 ’/3
cm. Stem erect, obliquely erect, drooping or docﬁmbent, often
sinuousy bulb elongately -); red 0.25-0.50 (Backer and
//

BakhuizenVVan Den Brink

tuber was considersg ¥ ; irgative, and emetic; it
was prescribed rr’; -; Ty ammation and prolapse

of rectum.

In Philippified, © he ‘@rushed |bulb was applied to the

stings of poisonous ﬁ T; = ¢ horse and to draw a
4 :

stings, wounds, and boils.

an to_treat pain. (Perry

.and Metzger, 19‘?:
. A

In China, the red bulb was msed to treat cardiac
disease, m ﬁ ﬂﬁgﬂ ij;lﬂ (Hainan—-Renmin
Hospital an JJq ﬁd in Chen, Huang,
Wan ,ﬁiﬁing, et al., 196’4)

In Thailand, the bulb was wused for carminative and

decongestant in children. (Sophit Dhamaree and Monthirsa

Tungayoon, 1982)

In Haiti, this plant was widely used as antifertility

agent (Weniger, Haag—Bérrurier, and Anton, 1982).



¥ J
b ¢ i— ., 0 1

s
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o

S|

a (L.) Merr. -

AWARNTUINLINYAY

(IURDUUAY) , Iridaceae :
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A. Chemical const ituents

There were four naphthalene derivatives and three

anthraquinones which isoléted from E. palmifolia (L.) Merr. bulb.

In 1950 (Schmid, Meijer, and Ebndther; Schmid,
Ebnother, and Burger), the first naphthalene derivative from

s reported. 1t was eleutherol.

ﬁher reported another two

erln and isoeleutherin.

E. palmifolia (L.) Merr. bul

In 1951
naphthalene derivat

Komura olated three new minor
anthraquinone extract of E.
palmifolia (L.) tures were elucidated
1-1-methyl-anthra-9,10-
quinone—-2-carboxyli ’ met p e Le by spectral analysis
including long-rang —*,"’f yroton decoupling (LSPD)

experiments in .

In 71584 (i€iiy  LUSTE *Tﬁ:“‘7 i, Ding, and others

isolated hongcon- r‘Gerivative. from E.

palmifolia (L.) err. bulb.i The structure of hongconin was

e BT METREng
AMIANTUNAININY



o

Figure 11 Chemical = constituents isolasted from

'Eleutberine palmifolia (L.) Merr. bulb

OCH_ 0 CH

Eleutherol %

Eleutherin

*CH

Hongconin lsoeleutherin

“WWWWW‘J’WWW?WHW El

- —methyl- Jkthra-s 10 qu:none 2—

carboxylic methyl ester

-cH,, ~CH_
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B. Pharmacoloéica] investigations

The pharmacological reports of E. palmifolia
(L.) Merr. were concentrated on naphthalene derivatives

extracted from bulb.

In 1975, Bianchi and Ceriotti reported general

) eutherol and eleutherin in
vivo; eleutherol wa é)toneally to six groups of
mice (5 animals/g&t ygrious=dses (800, 400, 200, 100,

50 and 25 mg/kg)

pharmacological properties

K toxic effects within
3 hours of obs ‘ ) y. ) d abdominal writhing
st all doses & ermia | st ., and 400 mg/kg. The

central nervous rvous system, and the

Eleuther : ‘..fl if raperitoneally to groups

of mice (5 animals/gng@ﬁ@ﬁgg;f‘ mg/ kg, it provoked the death
of one animalj ﬁaﬂuced sponta i ty and curiosity; did

not provoke s 1ivation, lacrimation,

diuresis, diarnELa, and did provoke

abdominal writhings,. twitches, and convulsions. At the same

dose, it ﬂ-%ga’gh‘ncﬁa%ﬁ w‘mﬂ’] ﬂr@ordmation, and

analgesia. At 200 mg/kg and at lower doses down to 25 mg/k¢g,

© ARSI ATIN Y

Eleutherin, given intraperitoneally at 200 mg/kg
to 'groups of mice, did not show anticonvulsant properties
(after pentylenetetrazol (125 mg/kg sc), strychnine (3 mg/kg sc),
and electric seizures (15 mamp for 0.2 sec)), antichemotremor
properties (oxotremorine tremors), and antireserpine

properties (reserpine ptosis and hypothermia). It did not
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modify the hypnotic effects of pehtobarhita], the stimulant
properties of amphetamine in aggregated mice (toxicity and
hypermotility), the parasympathetic stimulant properties of
oxotremorine and carbacholine, the lethal effects of
epinephrine, and the intestinal motility (Bisnchi and
Ceriotti, 1975).

When

(10 animals/group

analgesic effects matou algesia. Elutherin, 200
mg/kg po and /| \ u . hrombin time from the

control value 30) and to 8.1 sec (ip).

i1 ‘
" s per oral to groups of rats
4noé__#w anti—-inflammatory or

The effect was r treatment but not 30

min and 1, 4 ment. 100 mg/ke ip,

increased blood min after dosing

- .“ ‘u‘__.l. —
Elﬁgsperin,fag Of 0 i given to three male
rabbits, provoke médest fall in blood
pressure which I| ewﬂsecond only, but it

failed +to modify blood pressure considerably and for long

e ANV W
:::::sammmi‘ﬁﬁaﬁm

In 1981, Chen, Huang, Wang, Li, and Ding reported
three aromatic compounds, eleutherol, eleutherin  and
isceleutherin as coronary vasodilating in isolated guinea pig
heart. Ding and Huang (1982) prepared the +tablet which
contained these three active constituents of Eleutherine

palmifolia (L.) Merr. bulb for +treatment of heart diseases
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such as anéina pectoris.

Weniger and others (1982) reported thaé
E. palmifolia (Ls) Merr. which wused as antifertility
agents in Haiti, showed the activity to the uterus but was

toxic.

C. Antibacteris

There *;T‘NFE ( ‘fepo ‘about the antibacterial
and cytotoxic I ical compounds from £.
palmifolia (L.) riotti (1975) tested
eleutherdl and ntrations ranging from
7.17 to 125 pg/ eleutherol failed to
inhibit the subtilis (ATCC 9466) up
to 125 pg/ml ffusion method, while
eleutherin was fo development at various
. . / Both of these compounds,
up +to 125 pg/ml, did ] ’:J_ ‘_ ant idehydrogenase activity

on Sarcoma 180

111. Activitiesgf nat

4gg_iiphthoq9inones

he distr}%&fion of ‘ naphthoquinone was sporadic.,

Nearly haﬂ ﬁ Ejzé’ya Bﬂ:ﬁrﬂ Wﬁfﬁxﬂ qants, scattered

through somgé twenty families. They have been found in leaves,

O R TR Y 3811 i

only echinoderms were known to elaborate mnaphthoquinones

({Thomson, 1971).

During a search for new antibiotics, several plants
and fungi were found to produce antimicrobial substances
which 1led +to subsequent chemical and activity investigations.

Some of +these compounds showed the chemical structure of 1,
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4—naphthoquinone. There were many studies reported on the

activity of naphthoquinone in vitro and in vivo.

A. Antibacterial and sntifungal activity

In 1964, Oka reported that the antimicrobial effect
of 1,4-naphthoquinone and 2-methyl-1,4-napthoquinone on yeast
Iystaphytococcus aureus which

cells, Escherichia coli,
he said it depended upo@ /ﬂllity.
_—
—
In 1966 Ajzenberg studied on
antimicrobial prog ' £ uglone (5-hydroxy-1,4-
naphthoquinone) & es

(et hanolamino) Jjuglone,
3-(diethanolamino) j : g

(diethanolamino) juglone

and 2,6-dibrom against €ram

positive and ¢grs ing broth dilution

method and disk " They found that

juglone was activ r {lus anthracoides, B.

L T

cereus, B. anthracis, t;EEE‘

,;;{ﬂ?é,,
200 while 2-(?’2{\&:\013111!110)'3{;

3-6-dibromo-2-(d rethancTamine)  JUST ¥ s 2,6-dibromo-3-
(diethanolamino)df?lo wl

vis at dilution of 1:

_;‘thalamino) juglone,

against B. cereus var

nmycides, B. antbffcoides, B. cereus, and B. mecentericus

1k o ok T R
QRN TUANITNEING coer

extracted Jjuglone from walnut pericarp. The determination of
the minimal inhibitory concentrations for a wide variety of
bacteria, yeasts and fungi were performed. The MIC_ of
the extract against various microorgnisms were as followeds
Micrococcus flavus 3 pg/ml3 Corynebacterium Xerosis,
Candida pseudotropicalis 12 pg/mlj 25pg/m1l inhibited the

growth of Bacillus subtilis, Trichophyton - mentagrophytes,
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Pellicularia filamentosa (Rhizoctonia filamentosals 50 Pg/ml

inhibited the growth of Salmonella paratyphi_ A,
Staphylococcus 8UTEeuUS, Piricularia oryzae, Selerotium
rolfsif, Ophiobolus miyabeanus, and Helminthosporium

sesanum; and ; 100 ypg/ml inhibited a variety of other

intestinal, soil, or pirstory tract microorganisms,

yeasts and fungi.

HO

plumbag1n

Juglone iﬂ
gﬁa othersl/ (1968) purified plumbagin(2-
I oL 1 | %ﬂﬂﬂﬁwaﬂ?ﬂﬁwbm scandens L.

leaves us ing colugn chromstography a observed
ant imarwq aq ﬂioﬁ“ lﬁ%q ’}‘WH G‘ﬁ and fungi.
Plumba§kn inhibited the growth of Bacillus su tilis at the
concentration of 5 pg/ml; 5-10 pg/ml inhibited the growth of
Brucella suis, B. abortus; and B. melitensisy ©50-100 pg

/m1 inhibited the growth of Candida albicanss and

Peniciltium [(ilacinum Wwas inhibited &at the concentrations
between 10-20 Pg/ml. Plumbagin was &also extracted from
the roots of Plunbago suriculata Lamk and Plunbago

zeylanica L (Van der Vijver and Loetter, 1971). The
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antibacterial activities were tested by applying plant

fragments to the cultures of Klebsiella aerogenes
(Enterobacter aerogenes), Staphyloccus aureus, Bacilius.
pumilus, and B, cereus which showed strong activity

(Van der Vijver and Loetter, 1971).

As in the re f Krishnaswamy and Purushothaman
(1980), plumbagin / owth of both gram positive
and ¢gram negative substance tp the
nutrient agar rowth of the organism
for 48 hr. studied by adding the
similar doses medium, The results
were shown in Tab
Er i

Table 2 Ant ibac ivities of plumbagin .

10 ug/m1 20 ug/ml

Staphylococct; +++ =

Staphylococcu ‘T' LY s -

Salmonella p@typ ] + m ++ =

Coryebacterium qq =

’““S*“‘ﬂ%ﬁ?%ﬂﬂ‘ﬁ‘ﬁ*ﬂ’]ﬂ‘ﬁ ,

Staphytoc citreus &
Ih
gAY TUNNTINYTRY
Rhiz -+ =
pzdermopbyton floccosum +++ - -
Microsporum nana +++ = L
Penicillium notatum +++ = e
Penicillium canadense et - -

Complete inhibition of growth was observed from 20 ug/ml onwards

+, Growth s -y No ¢€rowth

(Krishnaswamy and Purushothaman, 1980)
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The root of Alkanna tinctoria Tausch
(Boraginaceae) was used for dyeing since antiquity.""Tﬁe
principal pigments of the roots were naphthoquinones. When.a
benzene or hexane extract of A. tinctoria Tausch was
examined, no free =s&lkannin could be identified. Instead of

free alkannin, its pByp- ylacrylic ester and p—acetoxy

isovaleric ester o yre identified to be the
principal pigmen thi &t (Papageogiou, 1877),
the %d alkannin the (S)-

been tested for its antibacterial

=

Because shikonin
configuration, shi
acitivity (Tanaka ot n\in Papageogiou, et al.,
1879). This obser ~;‘Q;FET jpageogiou and others (1979)
to provide an ofe 2 2 e ant imicrobial properties of
various constitugnt ' they : of A. tinctoria Tausch

and they found ' ¥ kan end its esters, p,p-—

dimethylacrylic est o 3:<_ oxyisovaleric ester, produced
complete inhibition == hy lococcus aureus and S

epidermidis hen ted by fsc ethod. But these

: ————— oo
compounds ex i“;}.—-—w d———Tro——8Tnt roperties against

G B glbicans' ‘nﬂy alkannin inhibited
AULINYNINYINT
FIQNTUNRINGIAE

Escherichia col

O

HO

CH. 0 yo

glkannin shikonin
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Comparative the inhibitory effects among plant
naphthoqu%nohe was done in 1972 on three jéast species, three
species of lactic acid bacteris, end four species of acetic acid
bascteris (Shcherbanovskii et s8l., 1872). Juglone, isolated
from fruits of Juglans regia L. and Carya pecan Engler

and Graebn. showed the strongest inhibitory effect while its

isomers lawsone, isolated awsonia inermis L. leaves,

pyrola secunda L. leaves,

“fhe.sinhibitory effect of

Forsk. roots was

and chimaphilin,
showed the
shikonin, i
moderate. They a1l and bactericidal
activities of sreater than sulfur

dioxide.

chimaphilin

Wﬁﬂ’ﬁﬂﬂﬂﬁﬂﬂ’m‘i

ALK K DIRER 150 v

and ls sone were determined again in , Pinkas, and
Dubreuil). They presented that C. albicans was sensitive

to Jjuglone sand plumbagin while staphylococci, enterococci,

and Acinetobacter calcoaceticus were - only sensitive
to plumbagin. Some activity agsainst anaerobes was observed
too} Bacteroides fragilis was sensitive 1.0 juglone

and Propionibacterium acnes to juglone and plumbagin.
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ﬂgxtraction of Diospyros usambarensis A. DC.
(Ebenaceae) root bark with petroleum ether by flash.
chromatography yielded two mnaphthoquinones. These were
characterised as 7-methyljuglone and isodiospyfin. A further

dimeric naphthoquinone. mamegakinone was isolated from the

chloroform extract and thanol extract, it ¢gave 2-

methoxy—-7-methyl Ju ﬁhoxy—7—methyl juglone
(Marston, Msonthi, 984). The fungicidal

activity was asc say, using spores of
Cladosporium cuc { “ b By, 8 y 0.025 pg of 7-
methyl juglome | jent growth of the
fungus. isodiospyr
methyl Jjuglone

\\\ oved to be fungicide

but 10 pg of mame

ﬁ AINYNITNYINS

QW'WMT]?WHW?GEI

7-methyl Juglone

mamegak inone

uglone and 3-methoxy-7-
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Tricrozarin A (5,8-dihydroxy-2,3-dimethoxy-6,7-
methylenedioxy—-1,4-naphthoquinone) ‘was extracted . with,
methanol from +the fresh bulbs of Tritonia crocosmaefl{ora
Lemoine (Iridacesae). It showed antimicrobial aétivity

against Bacillus subtilis PCI 219 (MIC 5.1 pg/ml), Micrococcus

luteus ATCC 9341 (MIC 112.0 Aspergillus niger ATCC 6275

)
”@5403 (MIC 10.2 pg/ml),

1), and Saccharomyces

(MIC 81.3 pg/ml), Muco
Candida atbicans K

sake KF 26 (MIC 81.3 8l., 1887)

| ‘a o/ |
isolated ﬂ.‘wyuﬂ;g ,Y]ﬁngiﬂmm the 82:10:223::
O R E [TV 1L ek 35 r ) A

q
T. mentagrophytes and NMicrosporum gypseum were 2.50 pg/ml

whereas Epidermophyton - floccusum and Candida albicans

were 1,25 Pg/ml.

In vivo, the quinone plumbagin from Plumbago
europaea L. was tested for tuberculostatic activity in mice
(Vichkanova, Makarova, and Gordeikina, 1972). This compound

was inactive against Nycobacterium tuberculosis and was
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irritating in chemotherapeutic doses when +tested in vivo
against ¢gram positive and ¢gram negative bacterias, influenza
virus, pathogenic fungi, and parasitic protozoa (Vichkanova,
Adgina et al., 1972). The authors suggested the use of
plumbagin in +tropical therapeutic forms with mitigrated
irritant action. For Microsporum infections in guinea pigs

lications of 0.25-0.5% solutions

///wlumbagin.

could be treated by local

(in 40% alcohol) or 1%

B. Anticsa 25 cytot gXIE Properties
In 1980 ' -’“~‘g¥”~ d- Purushothaman studied
for anticancer actidvit -Lny 1ﬁ\ Fibrosarcoma in rats
- (induced by e {‘:r'; rene wa used for primary

U It was also tested
\ end L, ,  lymphoid

of tumor (fibrosarcomsa)

screening of pog
against Peon
leukaemia. 70% a
were brought about . s 8 ¢¢ body weight plumbagin
was given 7 The ED_, of plumbagin
for fibrosarcoma‘  0.75 mg/kg body wt.

For P lymp¥ was active at 4

mg/kg body wt.éﬂ SR +vity against | R —

lymphoid leukae

AU AN DAY, s ones

BC. (Bignoniaceae) stem #hark was gisolated +tgsyield two new
creos R ST I AT R Bhormins
spectrOQCopic means (UV, IR, 'H-NMR and mass spectroscopy) to

have the acetyl furonaphthoquinone and dihydro derivatives,
C.H,0, and C, H_ .0, Both of them showed activity in +the
KB cell culture aésay with ED;O 1.0 and 2.0 pg/ml respectively

(Kingston and Adgina, 1980).
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o COCH, scetyl furonaphthoquinone

structure

o derivative of acetyl
~qaphthoquinone

Hazra studiesv biological
activity of diosp§ sted from the stem bark
of Diospyros monta ﬂ"‘f'fi benaceae) agsinst Ehrlich
Ascites Carcinoma Swiss Albino mice. The

experiments were-c

In vitro, the cell-suspensions, treated with
diospyrin, were éxamined under a ﬁhase—contrast microscope
after 3 hr of incubation. Diospyrin was found to be
highly cytotoxic towards E.A.C., cells at very low doses 8s

compared to the control cells, as shown in Table 3.

L]
1AL A 1 A4
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Table 3 In vitro cytotoxicity of diospyrin towards E.A.C.
cells (1 x 10 cells/ml)

Concentration of diospyrin ‘ Viability of E.A.C. cells
in suspension : (% of control) at

(pg/ml) 2 hours 3 hours

5 48 7

10 26 0

20 0 0

20 0 0

40 0 0
80 Total lysis occurred)

(Hazra et al., 198

It was also:-fmw»_r; after 90 min of incubation

L

in presence o 0 tent of inhibition
of endogenous ﬁﬁ ' AP R mﬂ».C. cells was 72%

; .iﬂlseu.

with respect to tﬁa con

¢

L

="
uﬁ? Tt Wﬂ qnﬁ the significant
growth inhibﬂion of E.A.C. and an incresas n the life-span of
the ar il £4 effect of
diospyg‘;wgﬁg‘ﬂﬁ.iﬁ uﬂﬁﬁmgtﬁ] ﬁl‘icance of

diospyrin in +the +treatment of E.A.C. bearing Swiss mice was

obtained in the haematological studies. (Hazra et al., 1984)

Psychorubrin, a new naphthoquinone isolated from
alcoholic extract of Psychotria rubra Poir. ground stem, showed
sigificant reproducible inhibitory activity against KB cells
(Hayashi, Smith, and Lee, 1987) . The cytotoxicity of
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Psychorubrin and related naphthoquinone derivatives in KB

cell culture assay were performed as shown in Table 4.

Teble 4 Cytotoxicity in the KB cell culture assay of Psychorubrin

and related naphthoquinone derivatives

Compound

2 . . 14.0
909 |

ED (pg/ml)

CO\ CH—CHaCH_

‘UEI’J'VIEW]‘?WH'm‘i
a8

CH=CcH —~cH,

0 N [
- 0 “ =
= CH=CH-CH_

(Hayashi, Smith, and lee, 1987)
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Hayashi and others (1987), suggdested that the
conjugation originally presented in 1,4-naphthoquinone had
been extended in all of the most active compounds, however it -
was not sufficient for good in vitro activity. They also
observed that when a hydrophilic hydroxy group was presented

in such compounds, the in vitro activity was reduced.

Plumbagin @,
of human granulocy vztro : concentration range of

}///, increase the phagocytosis

2.5 pg - 25 pg/ml, »yd oplu 'n lucoside enhanced the

proliferation of in a8 concentration
range of 100 pg - ounds were isolated,
from Dionaea ae), and tested by

Kreher and others

antiprotozoal activity

towards Leishmﬁgxa ﬂﬁﬂ@f;ﬁgyfy ‘ atjve agent of kala-

azar which D’?:"M ne sandfly as a8
flagellate extrsiﬂll‘“ﬂf : ] ‘ and in human as a non-

flagellate amastlgote in macrophges, in culture. The minimal
inhibitory pg€/ml in liquid
culture ﬂ l&[? ﬂﬂ:ﬂﬁtﬁmnin of respiration
of di@spyrin. With microscopic
il TN 1L gial ) hmoronen
characteristics which confirmed that diospyrin ha

leishmanicidal.activity (Hazra, Saha et al., 1987).

2. Molluscicidal activity

Preliminary screening of plant extracts for
molluscicidal activity was reported in 1980 (Adewunmi and

Sofowora). In many of the +tested plant extracts, the



activity was probably due to the presence of a chalcone
(Maradufa and Ouma, 1978), a flavonoid glycoside (Dossaji and
Kubo, 1980), and saponins (Hostettmann, Kizu, and Tomimori, -
1982). However, not only these compounds posesed
molluscicidal properties, but also some naphthoquinones. The
minimum concentration of 7-methyljuglone in water lethal to

Biomphalaria glabrata sna i one of the vectors of

schistosomiasis, withi‘ 5 ppm which represented a

very efficient natur ‘ ‘golluscicide. Plumbagin
was active at 2 ppms n". m',iso,juglone at 50 ppm,
vitamin K3 at y \ was inactive at 50 ppm

(Marston al. *”, H& ors suggested that

introduction of en to the quinoid ring
(isojuglone, laps

fg:r-matic ring caused s

significant decresa

3. Antiég
I .1 others studied on the

éffect of naturally . hoquinones on velvetleaf

(Abutilon theop‘g’ concluded that

/e

the more highl‘ little or no

activity, and Eﬂars‘er side chains " tended +to decrease

antigermina were shown in
Table 5.

Q‘W'Wﬂ\"lﬂ‘im UAIINYIA Y
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Table 5 Structure and activity of naphthoquinones

1,4-Naphthoquinones Substitut%on Concentration nH(%gernination)'

a 1,4-Naphthoquinone none 0.6(96) 0.9(69) 1,2(28) 2.5(3)
b Menadione 2-CH, 0.7(82) 0.9(61) 1(47) 1.2(3)
C Juglome N ”/ 0.4(100) 0.8(74) 1(41) 3(6)
d Lawsone . / .2(97) 1.8(71) 2.1(33) 2.5(10)
e 2-Methoxy v ﬁ%) 0.4(70) 0,5(52) 0.6(10)
f 5-Methoxy 00)  3(84) 471) 6(5)
g 2-Acetoxy 3(92) 4(51) 5(26)
h Plumbagin ) 0.5(66) 0.7(22) 0.8(12)

i 2-Methyl-5-metho ) . 2(58) 4(27) 5(0)

7-Methyljuglone 4(100)  6(45) 8(5)

e G

Phthiocol 2(68) 4(18) 6(0)

1 2-Methoxy-3-methyl 1(68) 2(21) 4(0)

m Chimaphilin 1(90) 2(55) 4(8)

n 2,3-Dimethyl e : 10(100)
o 6,7-Dimethoxy ‘-’::='==-=L‘ 10(100)
p Lapachol : 10(100)
q Isolapachol ID 2-CH=CHCH(CH_), 3-OH 10(100)

r Lomatiol 4(97) 6(77) 8(55)

m,i,,ﬂuﬂmﬁm%’wmm

CH,GHCH ) CH 3-

AN T N'W]’Jﬂﬁl’]ﬂ t) 2

u Shikonin 2-CHOHCH ,CH=C(CH ) ,5-OH 8-OH 10(100)
v Cordeauxiaquinone 2-0H 3-CH, 5-OH 6-CH, 10(100)
7-COCH_ 8-OH
w Isodiospyrine 5-OH 7-CH, 8- . 10(100)
x Cassumunaquinone 2—00H.8—2,3-dinerthoxy phenyl 10¢(100)
* Percent germination as compared to control. Figures below 85 are significantly

different from controls at the 95% level by the Chi-square 1-tajled test.

(Spenser et al., 1986)
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