CHAPTER 11
HISTORICAL REVIEW

The Genus Smilax

Smilax, a large- genuS\-! limbers of the family Liliaceae,

// species throughout the

tropics and in the northe <tem er ns (15).
T——
E‘m:'al species of genus

rsaparilla (U.S.P.

(Smilacaceae-sensu stricto)

The rhizomes

Sn?lax furnish the
1920 to 1955 , N.F. 1665)" is/ 1\1‘1&:‘ t of the following
Smilax spp. (13)(17). |

Smilax aristoloc in commerce as
Mexican, Vera Cruz, Tampico

S. regelii Killi “Mo n ( 8. oranta Hooker ) known in

j|--- ',."f',—":“_.' s iy :
commerce as Honduras ﬁr Browﬁ'dsinisa'pp, 1las .

Jsj as Ecuadorian

S. febrifu

Sarsaparilla. I] E]
A form of S. negelii Killip et Morton (S. ornata Hook. f.)

probbly ylemsﬂ u&L’}‘iﬁ] BLYLR Wet)ocl Flode, costa mics,

Central Amerlcan or Red Sarsaparilla.

T@ RAM D IUNBAINGA B Rhoe
Japan has been employed under the name of thna root for similar
purposes with the official Sarsaparilla.

Smilax glabra Roxb. has been official in Japanese Pharmaco-

poeia (18), Chinese Materia Medica (8) and Chinese Pharmacopoeia (19).
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Part used of the drug Sarsaparilla is root because of it’s
length. The roots are very long, roughly furrowed And quite uniform
in thickness seldom exceeding 6 mm in diameter. In the past it was
employed in the treatment of syphilis and skin diseases (16).

The chief constituents are sarsasapogenin ( the sapogenin of
sarsasaponin), smilagenin (1sosar pogenin) and other phytosterols

(p-sitosterol, stlgmasterol d smilacin, previously

reported as glycosides, Wl\-._"mpux"i ésarsasaponm . It also
\m calcium oxalate,

contains resin,

Sarsapar1lla is classed as
Owing to Dbeing

Smilax sp. extract

\
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The saponins are usef

|-,J"""'r'll:}
Medicinal Properties of Smilax species

The species " © *7_7___737___“"'__m*chlnally in the

various geographical I;re; page 13iﬂp) and also used in

the following countries 4. Portugal, Belgium, United States, France,

1ealy, Ger.my,ﬁl,u,ﬁja’,l ) &m IR EE A L erarsa, wextoo

and Columbia.

’Q‘W’m\ﬂﬂ‘im UAIINYREY



Table 1 Medicinal Properties of Smilax spscies
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Geographical Area

Botanical Origin Part Used Indieation References
Sunatra and Swilax calophylla rhizomes for aphrodisiac and (22), (.23)
Halay Peninsula leaves tonic, to ireat gonorrhea,
application to swellings.
Halay Peninsula S cbinq for syphilis and (15)
norrheea tonic
India one extent like sarsapa- (24)
a, as a depuraiive, dia-
W,
ic, stimulant, altera-
xphilitic aphro-
arific, demulcent
Easiern Asia for chronic skin affec- (25)
14 on, an antidote against
(23)
Sumatra and S. hel or a;@odisiac, poulticing (23)
Halay Peninsula S o ot boils on the head
ﬂ u EJ ’g Brm j w &J ;gnmsies,syphilis (22)
U
¢ and>chronic rheunat isd
Halay Peui:aqlw,]. aﬂlﬁ]a myrm f] ’lrmpﬂ:l @ei‘lion (22), (23)
Philippines of the nose
Halay Peninsula S. myosotiflora rhizomes for aphrodisiac, remedy (22), (23)
leaves, fruit for syphilis
India S.ovalifolia rhizomes as a substitute for (25)
sarsaparilla
Indo-China, for treating venereal (25)

fialay Peninsula

disease




Table 1 contin

ued
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References

Geographical area | Botanical Origin Part Usad Indication
Chipa Suilax nipponica| underground for people with pains in {25)
parts the joints or veak back
Omei-Shan S. riparia for refrigerant (25)
var. aongusta ",// :
. < -
Shensi 5. & K, I‘ﬂ\h;;’lemus chinensis £25)
Taivan 5. st | adressing on wounds and (25)
Thaiiand S. (25)
Indo-China S. macroplyl {25)
S, {(25)
Phillipines All roots & rhizoms beﬂepuratlve, anti- {25)
ﬂ 1f lszhh B ﬂ j ﬂ y T‘ irheumatic
q endeial for ir egular Benses
YRR ELJ'IT‘ﬁ 1INgTaY @
| o innediately afterward to
treat post parium haemor-
rhage as a depurative, an
eampenagogue, antisyphilitic,
and uterine tonic
Thizomes for emmenagogue as a {25)

depurative




Table 1 continued
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Geographical area | Botanical Origin Part Used Indication References
Assan & Manipur |Smilax lanceifolia roots for rhzumatic pains, as (16)
poultice over ihe affect part
8. perfoliata to be used for Lhe same (16)
\‘%‘ //// purposes as S. ovalifelia in
, "h\shc‘\’ - 'nous sedicine.
India S. a ‘ e used as a substitute (16)
/ ian sarsaparilla.
Himalayas S. gl ‘ jave shown positive {(16)
odic action in
d guinsa-pig ileum.
Bihar 0 be used against (16)
Hinalaya to be used as a substitute| (15), (16)
10 Kerala V illa in the
nﬁ of venereal
r 'y diseases and skin troubles.
ﬁ u EJ 'g ‘V] EJ Vl ‘j\ w 80’}?}1 d for rheuna- |  (15)
'\ L |
¢ dse and pains inglower
AWNAITITEW IV ied 161 2
9
bulbous root for sores, swellings and (16)
abscesses.
Nepal roots for gonorrhoea, other (15)
discharges from mucaus
meabranes
Tropical America S. medica roots for venereal diseases (23)
Tropical America S. ornata roots for venereal diseases (23)

016912
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Smilax species in Some Tropical and Sub-tropical Regions

In some tropical and sub-tropical Asiatic regions Smilax spp.

were surveyed as the following :

Geographical No. of No. of References
regions ' Smilax spp.‘ Heterosmilax spp.
Indo-China 31 5 (26)

Malay Peninsula (27)
India (28)
Taiwan (29)
China Mainland (30)

Smilax species of Thai

etsuo Koyama (31)
includes® the genus 24 species and 8

subspecies, and 3 The recorded Thai
vernacular names
Section 1 Macranthae

lig

1. Smilax ovagfo .

- thaowan yamém’nﬂﬂm) ( €entral)

- khﬂ ot o 41 b ] (o) rortnern)

- nampao (L) (Northern/Shand.
2 s eab il b S V171D NYIRY
2 1 S. bracteata Presl ssp. bracteata (S. stenopetala A.
Gray)
2.2 S. bracteata Presl ssp. verruculosa (Merr.) T. Koyama
- khuang thon (tip4inu)

3. S. megacarpa A. DC.
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4, Smilax zeylanica Linn.

4.1 S. zeylanica Linﬂ. ssp. zeylanica Linn.

4,2 S. zeylanica Linn. ssp. hemsleyana (Craib) T. Koyama
5. S.inversa T. Koyama

6. S. luzonensis Presl.

- yan that (8N falaé Uay) (Peninsular)
y SN

7. S. verticali

8. S. extensa W

9. 8. lanceifo

casthern)
10. S. griffithi A
11. S. siamensis T.
12. 8. perfo

- khrua. dao (L@ HL‘ sadao (&z1M)

daona.lm( LI
3 m% Mﬁfﬁw,
ﬁ"iaﬁﬁmummmaﬂ

14. Smilax davidiana A. DC.

- Kkhuang thon (tT24inu4), khuang soi (Lﬂaﬁagbﬂ)
15. S. china Linn.
16. é. microchina T. Koyama

- huaya khaaoyen (ﬁﬁﬂ1ﬁ1?k§u)



Section 3 Vaginatae
17. Smilax biumbellata T. Koyama
18. S. microphylla C.H. Wright

18.1 S. microphylla C.H. Wright ssp. microphylla
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18.2 S. microphylla C.H. Wright ssp. elongata (Warb.)

T. Koyama

19. S. rigida Kunth
19.1 &.
19.2 &.
Section 4 Coilanthus
20. Smilax calop
21. S. glabra
- yahua (
22. S. corbulari

22.1 &.

]
22.2 8. @'bula
3. S. myosotifilora A. DC.

——— %prﬁuﬂ?ﬂﬂﬂﬁﬂﬂ’]ﬂ‘ﬁ

24. Sm11ax pottingeri Prain

peterosn ok Ptk dagheg 6 1 BN Y

H. indica A. DC.

dra (Gaaiep.) T. Koyama

H. pertenuis T. Koyama

- hua khaao-yen-nuea (ﬁ?ﬂﬁ?tﬁulﬂﬂﬂ) (Northern)

Chemical Investigation of Smilax species

A. DC.)‘T. Koyama

The investigated chemical constitutents of Smilax species

are shown in Table 2, page 19-20



Table ? Chemical Investigation of Smilax species
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Botanical Origin Plant Part Chemical Constituenis References
Swilax aristolochiaefolia roots sarsasapogenin, parillin, (32), (33)
snilagenin, sitosterol, stigmasterol
S. aspera roots vanogenin (32)
roots yp enin, asperagenin, (16)
&p, 31-norcyclo-
potassium (34)
osine 22- (351, (36)
S. china (18), (37)
rsasaponin, diosgenin
lcysteanine (38)
(16)
“leaves rulins (16)
ﬂung lemﬂr]ﬂ‘j (39)
U
leaves & stels 13-heniriacontanone (40)
QRN WIRITRAN Y .
characterized as. prosapogznin A of
dioscin, sracillin, meihyl proto-
gracillin, methyl protodioscin and
22-hydroxy analog .
S. excelsa diosgenin (32)
diosgenin, L igogenin (42)
S. glabra rhizone g-sitosterol, stigmasterol (16), (43)




Table 2 continued
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Botanical Origin Plant Part Chenical Constitueals References
Slim g]abra rhizome s-sitpsterol, stignasterol (161, (43)
glucoside and colourins matiter
rhizome iosgenin, tigogentn 8
' /elet in, 0-(3)-caffeoyl (44)
ni @lic acid, ferulic
. \l‘

Smilax glabra (44)

S. glycyphylla (45)

{16)

S. Eedica (47)

(39)

(48)

S. officinalis (47)
S. ornata s 8 1lacin(smila- (47), (49)

D saponin) phytosterolin” (sitosterol)
S. parvifolia ﬂ (u Ej’rﬁsqn EJ W{ew E]Sﬁlﬂ-jﬂ-l)- {50)
U | ‘glucopyranosme
RRNIRTY WA IRE
9 | alkaloids, phytesterol,
and g-linolic and oleic acid
S. sieboldi tigogenin,neot igogenin, laxogenin (52)
Seilax sp. leaves g-carolene, neo-g-caroiene, {53)
(Sarsaparilia) cryptoxanthin, lesiein, and lutein

epoxide (source of provitamin A)
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Saponins and Sapogenins

A group of plant glycosides known as saponins share in
varying degrees, three common characteristics : (a) foaming in
aqueous solution (b) they cause haemolysis of red blood cells when
injected into the blood-stream of animals and therefore highly toxic

intravenously, but comparative

,m ess when ingested. (c) the

f /holesterol and other 3&-
po hy& they yield an aglycone

formation of molecular ¢

hydroxy steroids (54)

b

”

known as a " sapogeni

There are tw

The are mostly

pentacyclic possess t more rarely ursane or

dammarane systems. M the presence of one or

two carboxyl groups in the'aglvcone and or sugar moiety other oxygen

“’f’-z!.
may al‘ﬁ'e" “be- pre

containing groups pogenin, i.e. —OH,
i

-CH9O0H or -CHO. -

All giter‘ ssess haemolytic activity,

which varies from strong to weak,depending on the type of sub-

stitution. The ﬂaﬂd%lf’lhﬂ &mmmm i (),
awqmﬂﬁmu 215 8

(a)
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2. Steroid saponins

The sapogenins of the steroid saponins are mostly
spirostanols. Furostanol derivatives are usually converted into
spirostanols during isolation procedures : these sapogenins do not
carry carboxyl groups. Steroid saponins posssess few sugar units
than the triterpene saponins (55). ﬂ

The basic structure of stééé}d sapogenins is shown as the

Z
tigogenin skeleton (B). They are inEFrnal“keta{ of 16,27-dihydroxy-22-
ketosteroids with 27 wcarbon” ato*s and contain two heterocyclic

|
rings. Ring E is a five-mémbered (furan) and ring F is a six-membered

(pyran) oxyene heteroc ".ﬁfing.i‘¢he rings are joined at C-22 in

il

spiroketal. The C-3 hs

| (B)

Saponins have fbeen detecteds in over seventy families of
plants (57). The steroidal saponins; are | rather widely distributed
among plants. They occur in thé Liliaceaesfamily in Yuéca, Trillium,
Chlorogalum, "Smilax, " Nolina,) and+ Agapanthus in_the ' Amaryllidaceae
family in Agave and Manfreda ; in the Dioscoreaceae family in
Dioscorea ; in the Scrophulariaceae family in Digitalis. Previous
work indicated that the distribution of saponins was probably even
wider. The haemolysis test which was used in the survey, fails if

tannins are also present in the plant extracts (58).
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The main biosynthetic pathway leading to both types of
sapogenins is similar and involves the head-to-tail coupling of

acetate units (13). (see Scheme 1)

ketal steroid nucleus
N . Diosgenin)
Acetate ——» Mevalon jholesterol

Scheme 1

Information on a tivities of saponins are
. ,-'/ J-’ % % . o .
action on metabohs@B cardleﬁsﬁéuliv; antimicrobial activity,

|

reproductive system, rotic agent (32).

A number of sEroi certﬂn structural types,

while they are in themselves not used as therapentic agents, serve

as usetul smﬂ i .ﬂ’,}?ﬂ BV Wethe) Thdneste ana tne

practical productlon of a numl’er of stereidal hormone substances
ohoh are ‘abaf 1 I mponehar) asea c8h). | VI EJ7) 6 )

Amorqlg the sapogenins which have been found to be the most
useful starting materials for chemical conversion to medicinal
hormone substances are diosgenin, hecogenin, sarsasapogenin and their

respective stereoisomers yamogenin, sisalagenin and smilagenin (54).
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0
-
TR

Yamogenin

Major Plant Stakx‘ﬁlug i ter

Sy esis (23)
Source i 3

Dioscorea spp. m ' diosgenin, togenim
Agave spp. ‘QﬁE[ j ‘Wﬁn}i,ﬂiﬁgenin
Solanum sp;f1 u EJ ’J i]ﬁ 3 ‘
Y
[}
e

RN SN Y

Most hormones obtained in a pure state and on a large scale

must be synthesized by combined chemical and microbiological
processes. However partial synthesis ( ie., starting with a
performed steroidal nucleus ) is far more practical than total
synthesis. Progesterone, for example can be synthesized from

diosgenin in only four steps. Diosgenin 1is treated with acetic
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anhydride (AC90) and yields an ester of the pseudosapogenin. this
when oxidized with chromium trioxide (Crog) following by
hydrolysis, yvields two intermediates compound and finally

progesterone (22). (see Scheme 2)

HO

N
el om\
QZ:J- '*" \

Of ‘, “— ; one from diosgenin (23)

By chemical 2ans, tog S E techniques of enzyme

i /the use of appro-
priate micro—organismgthe opus (2@, these sapogenins

are converted to a number of other @adrenocortical steroids e.g

cortisone and seﬂ u&mw& A AINEL B (eee sctone o
9 maﬁnm ummma d

e} (e)
PROGESTERONE Nex - HYDROXYPROGESTERONE

/ ClebH

PREGNAN-3x-ol-11, 20 - DIONE CORTISONE

Scheme 3 Conversion of progesterone to cortisone by combining

chemical and microbiological (using Rhizopus) synthesis (23)
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