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Abstract -

The leavés.reot ‘sap and core of A. sisalana, A. americana, A. cantala, A. angustifolia
vrg-crusare tised for the treatment of various human diseases, particularly veneral
“2 diséasds.  These'five species: are rich sources of different sapogenins of medicinal importance,
. Of the sapogenins hecogenin is the slarfmg material for the synthesis of cortisones, comsol
predoisolone, prednisone, dexametbagone, beta methasone, triameinalone and ~ others.
Slml]arly, uglgel in is used for predmisolcne, hydrocortisone and oral eontraceplive. cypro-

) ,terone. Attempls on mlcroblaltransformalwns of other sapogeninsare underway. Hecoge-
_‘mn may beconvcrted to pregone derivatives, specially 16 DPA which has great demand

,SK'

. «) FiL L . g -

in“pharmancutica! industries.
. "ammietns'is is a distinct possibility.

Agaves are ‘a source of food beverage,
sugar syrup, fiber, cellulose, wrap paper for
cul]mary Use, Sllage for livestock, ornamental
plants, ‘wax, methare gas and many other. pro-
ducts (1—5). There is’ arecent trend - all over
the worlci for the greater use ‘of plant based
d rugs of the traditional Indian systems for the

: treatment of human:diseases for various réaso: "
ns. The detailed acéount of this ongoinglds:
\}_elbpments are available in various literatiire
(6—11)." Keeping this upsurge on phytome-
dicines in view, and the fact that only 5—159,
of the approximately 250,000 species of hig-
her plants have been systematically investiga-
ted, the potential of others need 'to be explo-
red for new ‘sources of phytomedicines. This

- rely on the clues obtained from historic, tradi-
tional, folklori¢ or ethnobotanical uses of plan
parts as ‘mediGine-(68). In this context, the
genus Agave, being grown in- varied edapho-
tlimatic conditions in India, offers excellent
opportunities: for direct therapeutic uses. In
addition, - this -genus also has rich load of

‘MR, multidimensional NMR, HPLC,

In-vitro synthesis of hecogenin from A.sisalanaand A.

various sapogenins which may be used for the
manufacture of corticosteroids having great
‘demand in pharmaceutical industries world
over. :
As we turn our focus on Agave for medlcl-
nal materials; it is worthwhile to mention
that several raodern techniques (NMR, 2DN-
IRS,
UV mass spectrometry). augmented by sophis-
ticated instrumentation, are currently in vogue
for isolation and characterization of bioactive
principles in other crops. Drug designing,
modifications, combinatorial chemistry and
other tools are currently being employed for
pharmacological analysis (11—14). These
techniques, if emplnyed in 4gave, will generate
quick and accurate information to develop an
inventory on Agave for future drug research.
The medicinal potentialities of.4gave are yet
to be explored in a big way because there
remained an information gap between detailed
ethnomedical uses and chemical constituents
of different plant parts. This article has been
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~designed to fﬁlﬁll‘,thisr gap. Finally, the local

names of each species have - been provided for

initial ‘identification but . standard -botanical
description must - be followed for- eommerclal‘

~making roﬁeé and- twines,
cation -of leaves for fiber extraction, a pulpy
Amafenal is separated out which contains; apart
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During -decorti-

from usual chemical, hecogenin (0.1%) in co-

‘r

exploitation. .

(We are greatly mdebted to. Dr S. L. Basak, i
Ex-Director, CRIJAF and Dr (Mrs) 8. Maha-.

patra, for extending their help and cooperat;on
m this. regard ) ; :

- The Genus Agave, in Genera-L

The leaves, as ‘also the foot when

a saccharme juice (nauseous ‘odor and_acld _"
taste) whlch has resolvent and alternanve pro-

perties (‘8 medmme that makes a change in the
functions) espeelally wseful in syphilis -
sap is laxative, diuretic (promotes the flow of
urine), emmenagogue - (promotes - menstrual
flow) ;, used in scurvy, scrofula (inflammation

of lymph nede due to- tgbeteulﬂs;s with gjaa-:

dular swelling) and cancer. The large, meoist,

- fleshy lcaves are used as poultice ; the. fresh

juice is applied to bruises and contusions (bru-

is¢‘without rupture of blood vessels). The

~bination with_tigagenin, wax and
mcmabkc sugars

The.

119, fer
-the latter is, however, not
proﬁtable to prepare alcohol (13—19).

.. Chemical Constituents
: Ap:ocess for xsalatlon of hecagemn from
‘ ( 7, 20) ; 5°Lf
‘202 €, was

‘Neotigogenin, swalagemn glon()genm, 9,
ll-dehydro hecogenin, diosgenin and yamo-
genin lsolated ftom leaves ; two new trihy-
droxysapogemns-hamangenm and hongguan-
genin- Lsolated along with known compounds
—tigogenin, neougpgenone, neotlgonemn

sisalagenin, hecogemn, S«-pregian-3p, 208-
diol,: lz-epuockogemn, chilorogenin and B
s;tosteroi rom. lcavcs (23 24)..

: churteuce and Dzstrrbutton

pulp of the leaves placed - ‘between. folds of =D

muslin is. applied- to thz eyein: conjuncuvms
{mﬁammaﬂen of the: mneous ‘membrane coves-
ing the amteri or sugface of the eye-ball) ; it ;s
also used, mixed ‘with sugar, mgomnhea

. “deccction. (four ouncesfone pint -of waier) of

toots ‘is. employed -in - secondary

sypbms

" {15, 16). L

Agave sisalana szne ex. En.ge-lm Sya
A. rigida Mill . Var sisalana ‘Baglem (Sisab)
‘The juice - of the leaves is - ecbolic {(mouki-

ing eficety and lowers blood pressure;, Roasted

sisal leaves are used ta remove headache and
pain in kaee joints. The juice extracted from

roasted. leaves, mixed with 10—20 black .

pepper seeds, is used to treat swelling of

throat - of cattle.

" sisal agave, Bahama hemp ; Bengali :

The sisal dust may cause
pulmqnary fibrosis to the workers engaged in: .

certam esttent m Pa:]amau dlsiIlCt' of Blhar,
Bxlaspur of Madhya Ptadesh and pockets of
Tamil Nadu, Andhra Pradesh, Karn_ataka,
MabarastraandWest Bengal )
" Local Names .
Enghsh Indlanagave, sisal, sisal h emp,
sisal ;
Assam : sonn
Agave amencana Linn
If the central bud be lopped off at the
ﬂowermg season, the cut stem. dxsr:harg;es £reely v
a sour liquid, which ferments rapldly and

forms.the Pulque Beer of the Spamards or,
by distillation, a kind ot‘ brandy known as

Mexical. Besnde this, io MeXICO
spirit is prepared from tbe
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bl
~Ain 0 ang

msunuﬁ <, unuwu-auga

semployeii asa resolvent in~
and cancer. Slices of leaves ap
tice (16).and used in bru;se '
(pain and: stxﬁ'ness in lbe join
the body). The pulp of leaf is a goc ‘
. for. gonorrhoea The Ieaf-]ulce is used for g
. cancerous ulcers and. pumd tumors (2>

Gal (4=1j Glu (4—»1‘)'G1u:1f(2—>1)Xyl] (3-;1)
\Rhai (¢—>I) Rha, Agavoslde G (R= Gat (4-»

> I) Rl respecti-
i\‘WasAfound 10 be

“rol-3- glucosm'e' ‘ahd 3 tmosx&éisolated from
‘ﬂower \25) ‘
‘ Occurreneé and Distribiftion
* “‘Thc cenf:urj;r plaﬂf is’ “extensively irsed  for
dges in many parts of India suchr as east and
coasts, upper gangetic plains and Puujab.
ome under widely different climatic
for ascites (abnormal accu ; ( conﬂﬁxon fvzm(ms altmrdm a‘nd‘* p‘o*or ‘agro~
N ﬂund in peritonial cavnty), anasarca | e Gu a§e.
lation of fluid in subcutaneous connective tiss: * Local Names ™
ues), toothache ; and as anhsepuc antipyre- Englisﬁ The' cemu‘ry’p”lant, anterican aloe,;
uc and aitematwc In homceOpatBy mo carata ; Sanskrit -Kalakantala'; “Hindf : Baus-
‘ Akeora Barakanwar, Kantala-; Bengali : Bila:
tipat, Ko‘yan 'uweﬁ* Jangli Kenrara, Jangli
mevara 3 33 Krthanara' " Rakaﬂnma-

tery (15 20)

3 {. hecegenm Altogethér ten sterot_ a saponms
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apply,root paste as cure for septlc wounds.
Dunng trcatment penod they ‘do not allow
the pmcnt to take’ sugar and chllh. "Santhals
hpply juice obtained from squeezing fermented
leaves about 5 ml with paste of 21 black pep-
pers as cure for swelling of throat of cattle
(28) “The j Ju1ce of leavcs is”applied to brulses
and 100ts are diuretic “and dxaphormc (20).
The plant extract is blood pressure depressor
and found to be anti-microbial in vitro (25).

L Occurrence and Distribution

Ttis naturalized in the Sub Hlmalyan tract
and outer Hlma]ayas and many other parts,

Local Names

Enghsh The dwasf aloe ; Sansknt Kan-
tala, Telegu : Bulurakkasi, Klttanara Samata,
Tamil : China erumaikkattalai, Seemakathaa-
lai, Hindi : Khetki. '

o " Agave cantala Roxb.

‘The leaves are used in boils, burn, cut and
wound and as diuretic, antiseptic, blood puri-
fier, laxative and analgesic, remedy for urinary
infection, ‘a general. tonic. The leaf-paste is
used to relieve - pain and decoction is used for
the treatment of scanty menstruation (25).
Roots are anthelmintic (destroys or expels
intestinal worms), used in diarrhea, fever, goi-
ter (chronic enlargement of the thyroid gland),
paralysis and skin diseases. Theplant is used
by the: Santhals in anasarca ascites, dropsy,
dysentery and syphilis (19).

The leaves contain hecogenin (0 159,) which
can be recovered from the wastes after fiber
extraction, Leaves also contain saponasess
su:table for conversion of Dzscorea saponin to
diosgenin (29). Presence of diosgenia (0.03%)
along with hecogem_n reported (22, 30).

Chemical Constituents
~ New . saponin—cantalanin A isolated from
leaves and characterized: (27). isolation and
structure elucidation of cantalanin B from fru-
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its were done (31), B-sitosterol, tigogenin, he-
cogenin, 9- dehydrohecogenin, gitogenin, man-
ogenin, 9-dehydromanogenin and chlorogenin
isolated from leaves (32) ; néw steroidal sapo-
nin- (I). ‘isolated from roots and its structure
determined (33); tigogenin, diosgenin, heco-
genin, gitogenin and chlorogenin isolated from
root stalks (34). , :
Occurrence and Distribution
East and west coast, upper Gangetic
parts and Panjab.
Local Names
Bengah ‘Bilati anarash Punjab:Kantala, Kitki.
Agave vera-cruz Mill
Stem is a rich and cheap source of poly-
fructosans of the type of insulin and its isom-
ers. These branched fructans have been indi-
cated to be an useful chemotaxonomic aid
(35). The plant is used as pergative (20).
) Chemical Constituents
~ The juice of leaves contains hecogenin
(0.1%) only (17, 20). Extraction and isolation
process for hecogenin from juice standardized
(17). 9 (Il)-dehydrohecogenin . isolated from
leaves ; trisaccharides— l-kestose and neoke-
stose-tetrasaccharides-nystose and ~another
related to neokestose-isolated’ from stem (23,
27, 36).
Occurrence and Distribution
Andhra Pradesh, Maharashtra, Karnataka
and Madhya Pradesh, Assam, West Bengal,
Mumbai. ,
‘Local Names
Hindi : Kuwarbuti, Rakasgpatta, Tamil :
Kattazha, Telegu ; Katialai.
' Sapogenins and Future Prospects
" Corticosteroids, sex hormones and contra-
céptive pilis belong to steroid drugs, manufa-
ctured from hecogenin (CyH,,0,) and dios-
genin, belonging to the group of ‘‘sapogenins”
Sapogenins. has the basic structure of steroid
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