THE CONSTITUENTS OF
MEDICINAL PLANTS

An Introduction to the Chemisiry
& Therapeutics of Herbal Medicines




This book s tho first (n Australis - and ope of
the few in the English speaking world - 1o
expladn in simiple terms the commaonly
nccurting chemical constitwenis of medicinal
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comprehensive references w original reseanch
wtilies and clinical rials. Unlike many texs in
this fiekd The Consthients of Medicinal Plans
t5 writlen by a practicing herbalist, with frst
hand experience of the actions and possible
risks associnted with the use of the healing
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Foreword

hir hrrfoad reniseence has been faking place

theraughi the Wisterm workl angaably over the last
25 years. Owver that pesiod of g birbsl medicine has
maved from a strong eopdrival bisls w8 peasent position
ax an mcreasingly soienifically based sysiem of ealing,
ncrmsingly refermsd oo ns phpiotherame. With the
developumnent af the scierific explanation of berbal
medscine has come increased credibiliy and accoptance
fior it as a system of healing applicable i conpemparary
sacaety, Andrew Pengelhy's book, THE CONSTTTIUIENTS
(- MEIRCINAL PLANTS - An Introduction fo the Chemistry
& Therapeudics af Hevisd Medivines is o sipnificant
comiribution 1o thie modern day sciernific explaration of
herbal medicine and as swch hos mode a significast
camtribution to this mcreased credibilicy and acceprance
of il meeclicine,

M5 & leng standing graduate of Southern Cross Herbal
School, with many years of professional practice ns s
meesclical herbalist and as o kecruree an Bish KenglBoation
and mtroduciory pharmacognosy. Mr Pengelly is
emanently quslified so wride a texxt such as the above. The
hosnk wwrilll b particulasly susiabde to those

prodessional level studiis in lerbal medicing or to those in
the naiaral drug industry whio seek fundamiental
informatson on the phytochemlsiry of medicinal herbs

| am delighted and horoured o write this foreward for
Mr Penpelhs book and | commend it highly oo all those

whur &re inberested in undentanding the sciencific basis
af herbal medicing.

Thetaie SEerwar
Medical Herhalise

Mrector and Senlor Lecnenes of
Southern Cross Herbal Schoal, Ausstralla
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Preface

maln parposse of writing this book was to present

u relatively vimple incroduciion o the chemical
constituents of berks e soadents of moedical berbalism in
Ausaradia. SEnce the lind editbon in 1996, this texx has been
included in the curmioulums of most nanaral theragy
colleges in cthis counery, as well a5 in New Zealand and a3
least one LIS, nsticutian. Principhes and teachers from
srveral of these collepes have observed the lack of an
UNIS{nE appropriace wext on the sultject, th oaly
camparzhle rexts bisng faf mone comprehensive and
cinathy, usisally aimed at the post- gradioate schencist oF
pharmacist rather than the andergradusse. Nevrtheless
thie book has alsd prinen popular with gaduates and
health-vare pracistioners. many of whom enjoy having a
ready reference to the complex area of pant constituemns
and therapewtic gctivilies rssociated with them.

Thee purpose of this second edithon B noE 0 peEmE nrmw
mareriad eather to @y up o fsmber of typographical amd
sputlling errors that sipped through the prood reading in
the first edition. 1o the nine monchs sines Gl publication,
thee 12Xt Ml Briven Carefilly scrutinized by vanious experts
arnl muthoriises n herbalism and plant chemdstry, and
apart from some minos disggreemants no ichnical emors
have heen identifed, This is important since 1 anticipabe
the buak will remadn 2 standard reference |m chis Aeld Tos
EMAY Vers L0 COMsE.

In presenting maserial of the mamare of the topic under
discussion. there is always a danger af becoming obeessmd
with thi: clsmiical atroctumes themaelves, amd

thesre a= the main mbonale for the therapeuric activicies of
plant medécines. Wiile Bot undinesimating their inflleence
[ Bidien: the comistiboents are bat ome explanation of a
herb's activities, not necessarily more or less pebevant than



piher factars, | am primarily a holiste practisoner bat [ do
niot believe we can diseegard the increasing information
becaming avallshle to us through modem research, sven
thaough this research may be based vn reductionis:
principles. It is encumbent on practitioners and feschers
ul plauk eedicing to wioy abroosd &l the ratsarch, b

ouar interpretation and spplication of the nesearch shauld
bt b on. & hiodistic umderstanding of the berbs and af
dlisease prinshes,



Chapter 1
INTRODUCTION TO
PHYTOCHEMISTRY

PHYTOCHEMICAL BASIS OF
HERBAL MEDICINES

Thiere are vt handamenial Wi in which herbal
medicines iy b climafiod - accomding to their enengetic
qpusalities and thear phytochemical consdmems. Energetic
qualities are highly valued in madidonal systerns sweh as
and Tradizional Chinese Medicine, bt b so in
Weskoern medicing, Theaiigh application of phammacognosy
— irmmvahving study of herbal medicines fram all
— it s possible to merge the sclientific with the energetic.
Far the equivalent In Westers Birbalisen e senging of
Eastern gl Wiestern use & horbs, readers should consult
Thr Ersrrpetis of Wertern Herbs by Peter Holmes and
Michasl Tierma's Plametary :

To the sceeniist or pharmacist a plant’s constnsents may
compase of, 1o use the woeds of Sieon Mills “a crude
chaernical Birew”, s thei stnpch i always on for an
Elentilfable “sitive principle” [Mills 1994]. Herbalists on
the other hand aim at a holisise approach which vabues the
sum of the consdnsents - even thoke considened by
pharmicisis oo be wiorthdes, Many of the studies. refermed
#ar in this ook ame based on this reductonis: approach o
research. however this does not necessarily devalue the
resuls of this research, since Balation and
experimentation with single constituents can provide
infarmation that can be adapted o a maore bolistic

of a herbs action. Knowledge of individaal
COns Whsenis = also essental for deseloping gualicy
commr methads, extraction procedens, understanding
iﬁ:’mﬁﬁ?tﬁmwndmmmm

eban . It s nod merely 2 necessary

imlulimmﬂmﬂ:zd:ul‘pllmdﬂt'md:hqp.w




UNMDERSTANDING ORGANIC CHEMISTRY

It does mot requine & sCEncE GEgPee 0O gain an
understanding of the fundamental chemicsl siFeciurnes
founsd in medicins] herbe, but some knowledge of crgamic
chemaistry Is desirahle. The most user-friendly weox for
explaining thi chemgstry of berbs is Terry Willard's
Texibook of Adsamces! Herboimgy, wisdle Varro Tyler's
Mrannscogmasy is an essenisal reference, Regulaty
browsdng thraugh peer review jourmnals swch as
Pirytochermising and Titrafeafon Lemers (avadlahle in
unbversity hraries) aleo provides good educetional value.

Primary and secodmdary metaholies

Primary plant compounds are of umiversad ooCismmende |e.
theey are fouird i all or most plamt species. They ane
producis of vital metabalic pathiways especially the citric
ackdl) krelhe oycle and include proteins, fwls, Augars, organic
cids. The ey neleasied by ghoolysis of carbohynimates
and through the citric scid cych foels the symthesis of all
arganéc plant compounds or phytochemicals, including the
secomdary metabolies [Samuelsson 1992).

Secondary compounds wené once regarded as simple
wiste: products of a plants metsbolism. However this
argummend is weakitsid by knowledge of the eostenoe of
specialist ereymes, strict genetic contrals and the high
mitaholie requirements of these compouncls. | Wanesman
& Mole 1994], Today meast scbentisis accept that many of
thsise compounids serve primarily (o repael grazing andmals
ar destructive pathogens |Cronguist 19088

The main metsbolic pethvways through which the
chemicall compounds are synthesized in the body are
maee ar less universal In the plant kingslom. Metabodic
pathays invohoe sefies of erymes which are specific
for each compounsd.
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The Mot conamsan putFaways e

= shikimic ackl - produces phesals, lanins, aromatic
alkadoids

* pivtste-malonate - phenols, alkalobds

® mevalonic noid - terpenes, sterolds, alialodds

Isomerism

Thee mystery surroanding cegamic chemical stroctares is
parthy dwe to the three dimenssonal shapes of e

el i, allowing for two or more posidons of acoms an
the samie basic mokecide, Shersoisomers are simply
compounids whose side chains an attached at defferent
Iosations amund the carbon ring. For example the phinal
enirairic acld may contain a hydrosnd {CH] growp at any
od thaee kacarions, known as erife [0-coumaric acid), reeta
(- coumsarks &acbd | ar para {p-coumanc acid).

Oiptical isomers are chernicals sisch as bactic acid which
have different vanieties whose only difference is their offect
ot polarized ght. When polanized lighe is passed through g
meolecale of ketic acid the plane of polarization may rotate
tos the right (dextrorotary: d ar slactose) ar the lefi
[laevarotary: {or -leceose). However despie this apparent
mdneg d&fleremor the two isomers produce differen:
reactions im the hiamenm body,

An azom or growp aiteched 1o the ring below the plane s
termed alpha (o} and 1s usually denabiad with broken lines.
When atinched above the plane it 15 calbed beta (Pl and is
sheswmi as s heavy solid line,

ORGANIC ACIDS

Cirganic acids are of such widisperesd occurmince they ane
et etrictly secondary metabolives, in fact many secur
dhuirlesg thar citric acid or Krebs oycle. They are water soluhle
colourless liquids with charscteristic sharp tastes.




Muonabasic aclds contain a singhe carbocyl group [-COOH).
thery include the Eatiy acids as wedl 25 lsovaleric sosd, &
sedative principle fosnd in Waleriama officimalic and
Hereubus fupralis, One of the most imporiant in this group
& weetic acid, the main consduendt in vinegar, Actic ackd
ﬁm&h rsar of lipids as well as sarme essential odls and

Podybasic aclds coniain bwo af moee carboxyl groups,
ihiry generally have o slight laxatve effect. They inchude
oxallc scid and furmaric ackd, the btter ocaurring in
Furmarie officinalis

Hydrowyl acids nclude a bydrosyl growp [OH] with a pair
of carbeocyl groups. Cierle &nd tararke ackds are the imoe

CIETmon ExampHes,

Arpmatic acids such as bensolc scikl s somecinees
classed with the organic acids, however they are produacts
urmaanlimdtn:ﬂpnunuymﬂmdlmmndhnhurhl
il phenols secton of this B=nok.

Acyelic, cyclic and heterocyclic compounds

Thi stoems of organic compotids are arranged either a5
ppen chains (acyclic of aliphatic] or as chosed Fing sysiems
toyelic]. Each comer or kink in the rirg (or chiain) indicabes
a CH; group, though these ane usually abbreviated to Cof
amidmed. Unsaturbed fings systems are thoss in which
carbans agne lisked by dowble or triple bands, while
sanarated rings do not comeain any double bonds. The
benzens ring, the strucrure which forms the basis of
thowsads of argandc compounsds, is an unsarurated six
carbon ring which is geserally Uosorated as & boxagon
containing thnee double lines. Composinds oomaloing cne
ar more heneene rings ane known as aromate compounds,

Hing systemns in which the rings are compaosed entisely
al drocarbons are called homodoyelic (ef. benzene].
Ring systems constituted af different elemends are called
heterocyclic compounds. Such ring systems usailly




Furan

Thnpresres

Prchira

conn severad carbos atosms and ane or more atams of
oither elements, usually nicrogen, oxygen or sulphur, Crver
#000 heterocyclic sysiems are known from plant and
animal sources. They sometimes oo cug Tussi 16 8 berneene
Firgg o ta amather beterocyclsc ring, oo give bicvelic
Systemns. S0 of thewr hetuerocyclic rings resist opening
and remain intact trougloisl viperous reaciions, as does
the benzene fing.

Impaniand parent beterocyclic compounsds:
Furan

Fyran
Fyrmale
Thisphene
Fyridine

Naote that in furan and pyran the C &8 neplscd by 0, while S
auhstitutes for C in thiophene.

Pyrrale ard pyrislime, in which C is replaced by N, are the
pmwmwrumufﬂ:nmﬂinﬂymm

Pyrrale ring occwrs in many important natural
compounds: chlorophyll - the contral magnesiem atom s
surroanded by Sour pyrrale rings connected by four carbaon
atoms; haemoghobin, in which the central iron atom is
surrounded by the four pyerode rings; plant alkaloids
including ndootine and cocalne.

Pyridime and its demvacives constioute the most widehe
iscurng heterooyeclc shatom Ang compaunds

rECiusTing m nature. Many such compounds ane alse
dierivind froen piperidine. the redscton peoduct of pyridine.
Fyridirss acoairs naturally in coal tar as well as the folbowing
vitaming gnd alkalidichs; vitamin B - pyridodne;

ndcotinic acld - nkaeln; piperidine, quinoline and
Isoquimoline plan slkaloids




Functional Groups

Aptrithier feamare of organic compounds i the prisetss of
functiomal groups. These are groaps of o actached oo
carbon chains or rings - they are often involved o
mmmﬂmlm;fhﬁmmml
groups are dsimpuished by the n asoms
wlﬁ.m“ﬂnmmhisfﬂnn:lmhunl B

- (IH [bpdroxyl growp) - WHZ (amino growapd

=} [carbanyl growp} = NH [Emimo grougp
= 0 (carbamy| graupl = NH3 [nlorie)
\OH
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Chapter 2
PHEMOLS & TANNINS

Pleenols are ane of the largess growps of secondary pland
monstituenis. They are defined as compoursds thar bear at
bt ome hydrmod growp attached o an aromatic or
henzene ring ssdom. In sddition the fng system may bear
ather substnes especially metbd groups.

smple phenols consis: of an anomasic dng in which a
el s replaced by a hydrosoyd group. Thedr
discribiatsam s widespread amongst all dasses of planes.
They are wermiary alcolals which act like weak acids.
Ceneral propemics of sinple phenals ane bactericidal,
antiseptic and anthelmindc. Phenal il i & stansdand
far other anmacrobial agenss

The sitnpabist phumods are Ci strochares consisting of an
aromatss rieg with hpdeoesd groups atisched. These

imciude pyrogallol and bydroguinone.

AddBicn of a carbamyl group o the basic phenod sinscruee
produces a goap of CoCy compounds, including some of
widespread diseribustlon amongat planis and important
therapeutic activiry, The mast important of these are gallic
ackl and salboylic acid.

A taner typwe af simple phenols with Cel; strochares are
kv as acelephenomes. Some of these have
demansraced antastvmaric activity, particularh apocmin
and its ghyroside androsin which are derived froem
Pisrorrfrize knrres [Dorsch et al. 1984).




PHENYLPROPANOIDS

Thesse are CalCy compoands, made up of 2 bereene ring
with a three carban side chain The most important are the
hydreey cimmamic acids: caffelc acikd, p-roumaric acil,
feralle and sinaplc acids They can be derivod froem
ifferent stages ul e slibisniy sl grathway, Thess aclda
are of much benefit therapoutically ad &re non-snsc. They
ey Al ooour as glhycossdes.

Calfeie acid |s an nhibsior of the eneymmes DOPA-

decarboxylase and 5 Hpoxygenase, It s anslgisic arxd
anti-inflammasory, amd prommetis innestined molioy
[Adzet & Camarasa 1566). It s of widespread ocourrence ;

and i= Bumd in green and roasted coffes beans. i i

Cynarin (1.5 dicaffeoy]- D.quinic acd).

the major active principle of globe

artichoke - Cymang sodymruws

[Asteraceae)], is farmsed Ttom e

banding of twa plsnodic acids, caffelc L

and quénic ecéds. Cynarin s a proven H .
rotective amd b= v

hypocholesterslaemic sgen.

Cusncuai, tse yellow plgment from narmeric rhizome i
Curcma bonga (Angiberacess]. Curcumin and iss

derivatives are diarylheptanoids. They have significan

anil-mflammmatory, hypotensive and hepatapaetective

properties [Amoman & Wahl 1599

Thecarboxydation of caffedc acids resulis in Bormation of hycirogquincns
airaple plvnods - ef. hydrooybenzoic acd —hydrogainone

Upan glucodysation arbutin, a simple phenol ghyooside, s il
formed.

Arbhistin occurs in leaves of the pear res [Py CERTI R LT )
and Arceosrapfylos 1ear-ursl. 2 uninary iract andiseptic and
diaretic. Arbutin is hydrolised to bydrogainanes in alkalios
urine - this effect i sinctly lomlised, arbariin




byl s

It i= ndicated for arinary wact infiections ie. cystitis,
ursthrits, prosiabis.

SALICYLATES & SALICINS

Sallylic woied by classed with the simgle phendas,

bt is & carboooplated plenol ie, carboxylic acid « o hydnooy
group sdded to a benzene ring.

Sadicylic acid is rarely found freely in plans, But wsually
poours ok gheensides (malicins|, esters and sales, These
derruiives are convested 1o salicylic ackl in the human body.

Salscylic ackd was Erst prepared in pur form from

ritd derwsweet - Filipendinla wlmaria [Family Rosacese) in
1838. I was first symithesised by Kolibe, a German ohmis,
in 1860. The sulsedquint synthesis of acetylsalicylic acid
was performed in 1AS9 by the Rayver company who gave
us asparin

Main dertvatives of walicylic acid
*» Glycosides
Aalicin - found in willow bark | Salic spp ), poplar bark
[P sppc), and Vi moem spp
Posrialin — Papsufuas spp.
Gaultherin - Wintergreen | Gaulithera sppo)
Spiracis - Filiparadls qp
* Exiers
Methyd salicylate - found in meadowsswoe [Filipendiala
Al el e spop.
Salicylabdelivde - meduhlpp.
= Acetylsalboylic acid (Aspirind — ASA
Aspirin is 2 symthetic derivative of salioylic acid

* Properties of salleins and salicylates

Analgesic - g history of use for relief of headackes in
Buropean and Norh Anseriean Tolk medicine,




Dual eninde of @ction (proposed)
- degipessant 00 Ceniral DTV syaLesmn.
_influencs on prosaglandin metiholism

ﬁnllmﬂ—iﬂmin-:rﬂnmﬂm!n!hlmﬂ Morer amid
sweal production, by direct acim vn b g
sectlom in the hypathalamas. Used far neuralglas, sl mthoa,
pryalgia. leeadachis.

Amti-mfammatary - used in rhelmans enaditions

Anti-chotting effeot — presend i ASA (Aapirind bt oot
Semionstrated with salicins. Throwugh ils acetyl growp A
hilocks cyclonseygennss in the hinod plateiets, thiss
irreeiersi by inhéhlting thrombsorare wyrithesis [Meer &
Leibi 1990]. By this ratinnale saficin contalning s
ghoaled ot bee used as sno-choting agenis o thetr vy
Aspirin is presently used In wesieTn mslicime.

Torehcity
hnﬂimnmﬁmcrm;aml: hasmorrhage s
mﬂnhnﬂhhhu#ﬂfhﬁrlﬂ.lmﬂHﬁH o

evidenoe of this effect in sadicin containing herbs. "

um oy o FHG el oy ST WS
These ame dimeric compounds nwhich phunyipropens

(el un:immmﬂmhm]ed.inwlmul aatial; L Ry

Tr-rmﬁhﬂn:tﬁnmhpﬂnwhnhimhiim mimecular
.qllhtpu}!.mhq.m:nnﬂmtﬂ';lmmpmma:mjfﬂyl
alenbol.

[igrians ane anvather widespeead chass of compounds that

| 12

di:monsiraie iherapeutic benefits to humars.

Tiwe simgpili lgnan wich the kang name o

nardihydreguakanetic sl [NIGA] froam chaparral - Laread

spp [Zygophyllaceac] {s. a pobent antboedan. sar
ach ismaTrin
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(¥-hydrmrycoumanny

Shizamdrine from Schizamdm chinensis

reverse destruction of liver cells by Indscemint of
q."n:rrJ:u.r-nll F-450 |Huamg 1993 while other h’“
atilivinal and antimeoplasisc [MacRae e al 1989; San
Feliciamo =z al 1993].

Fﬁdﬂpmlﬂlﬂ!ll l-lli]'!i-lm lhhﬂmmurullnlﬂm
m (Derberidacess),

= mn
anti- m].l:-uti:[iuh.l.htu.ud]d.l.ﬂ.ﬁurul arsd & canisdic iseed
Toe wases &nd papilllonas, though exteme care is
regquinsd duw o the highly mitamt nevure of the compowmd.
The anticancer dnags etposide and temipnsice were

synthesised from podophyllonoodn |Hembisger &
Hias ret s B 19511,

Flamrmllu-m fruen Sehyisarm muprigmum are known as
lignans since they are also dassed ansongst th
flavomalds. The méxtuee af Mavonolignans collectively
knoewty as silymarin whach are fourd in the fraits of thds
thistle. bave well dooamented hepainprobective actboms

Lignans are also present bn grains and pialses and their
Teeler conmsimpican has been shawn to affect oestrogen
levels im humans |Beckbham 1995].

COUMARINS

Coumartm ks the lactoane af O-hydeoey-cinnmmes scl, it has
a cvelized] Colx skeletan

It porurs as colourkess, prismaric cryseals and s &
chamacteristic frmgrant odoar and a bitter; aromaric burndng
iaste K is soluble in alcobol and can bi: readily symibsisised
in the lEhorslonry.

Classification and structures

Mot b ple colsmanins ame substtuied with OH o OCH,
at positsans C-6 and C-7.

They nften nocur in ghveesidic form ep, sesculiin is the
glycosice of sssoaledn.




Fumamnooowmarins have a furan ring &t C-6 and C-7
(psoralen) or C-7 and C-# (angelican) af the courrsrin risg
syaben, hemarver thiry are pod phesallce in strucnare. The
lirvesar fursnocoumsrins psoraben and bergapien have
photossnsiHaing praperiis wiich have been uiilised in
meammenis of vitlige and psomiasis where the subject is
concurrently exposed 1o Ralar mdistion. |hess cOUmaTIns: iyl e
are found in A majus and Angelics erchargefica

(Apiscearn], Rt groveeders and Ciera spp (Ruataciis) as
well as the commaon fig - Floa cariog (Moraoeas) | Towers
1580],

The furanochromone khellin is the acthve constituent of
Armrmi rivrsaps CApincean], a sigrificam aniis pasnsodic asd
antiasthivulse heels, which also hes a bencficlal 2cton on
faranory biood vessels. PFyranocoumarins. which contain a
pyran ring fosed ot C-7 and C-8, are also present in Ammi
pismaps | Greinvwald and Ssobernack 1810,

The distributon of commarins s widespresd, Origanally
iscdaded o sonka beands, they ane shundant o particular
plant families eg. Roblacear - Asperuby; Poaceae - Aseras
Fabaceae - Medicage, Melilotus: Rutacear — Rta, Muroames
Apiacear — Ampeiica. Amumi

Dicousmanal [Biskydrooponumarnn], wed as a medbcal
dnag, was orlginally derived from AMelidoms oficinalis.
Warfarin, the hlood-thinming dnsg also used 2= ras podson,
is a synthetic dervative.

Properties of coumaring

Anl-coagulant, antlienicrobdal, fungickdal.

Antispasmodic - visnadin, kivellin from Armmid sdenege -
Calciuwm chanmel blockers

Antifertility agents - chalopemain fromn Bued Fracevderes
(K et il 1589

Phoinsensitising - peoralen from Amral ma)is.
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Chiinone Bsalll is beneoguinane (CaH Dbk a diketone,
which undergoes reversible oodation- redwuction {pedox)
reactiom in the presence of reductase enzymes. The
reduced form of quinose i hydroguinene which, as noted
Alurer. cerurs s the plyecosele arhating Many of the moes
anthraguinanes have phenolic sinactures,

(uinomes form an inportant component of the electron-
Mmdl‘hmu[m H‘Qd arud -
Ci- 1 Tmeem qr
i A e ooy artiens plerhi
i mmajor eode in peanecting colls fram fres- csdical dafnage
[Cadenas & Hochstein 19592]. These rwo compounds ame
virtaally univeraal amd hence nof claseaed iz
secondary metabolites [Bnaneson 1995]. Ay of
different metabaolle pathways may bi Bvalved In quinose
béosynithesis (Harborne & Baxter 1993).

Many quinones ane known to induce contact dermaritis
ancl mespirsiory reactions in praple,
MNapthoguinones incduding and pihers found in
tha oy family (Ebenacsae) have been associsied with
these reactions [Hruneton 1995,

Mapthoguinnmnes

pharmecodogical properties. The hair dye henna is derved
P Chee plant {aasonda inerrel (Dhoacess) which
contains the mapohoguirone lawsone linded 1o a sugar (e
a gheosidel. Diher napthoguinomnes have antimicrobisl
aned gnrihangal peropserties. Thess inchode juglone from the
walnut - fuplans regia and butiernut - §. cineria
[huglardaom). which sccurs in linm aned stain derived
froom the feesh plais [Brumeton 1995). The leaves are also
rich in hydrolysable tannins, hence they are of benefit for
pribizs snd vimioais insufficioncy, kiglene is & laxative and
vernuhsge wgent.




Uther napihoguinones with potent antimicrobial o
properties are plumbagin from the sundew Loz

(Drnserscese| amkd lapachol from peo o areo -
Tabeluior impetipimoss and spp. (Bignomiacess),

TANNINS I

Tamnins repeesent the langest groug of polypEencds Ty
are widely discribused in the bark of rees, Insect galls,
beaves. siems and fruit. Tanmins were originally solated
fram the bark snd insect galls of cek trees - Qasrrus spp

(Fagaceist].

Tannins are pon-crysaliine compounds whech i water
produce a mikl acid reaction. Their ingestion gove rise to a
puckermp, astrinpent sensation im the mowth. The 1asie is
smir. Thery aften occuar as glyoosiches, Their ability o
arecipitace peoiens imto inschible Complives makles
humans to ‘tan’ animal hides and corvent them oo leather,
I is also the basis of thedr astringent effecis. Due io
prodein precipitstion, the tanmins exest an inhibdicry
elfect om many eneymes, hesoe conrifnting an
antipathengenic prosective functbon in hark and hearnsoods
of woody plant species [Scalbsent 1991 |. Tannins also forms
imcldmg caffeine.

Tanmins &ne vigh molecular weight componinds MWSH0-
5000 concaining sufficient phenalic Fipdeosd groups oo
permit the formiztion of stable cross links with prooeins,
arwl as a pesult of this cross-linking enrymes may be
mnhshited, Abmast all tannans are classified as either

Ivelralysalab: tensing or cotslerssed lanmins. Some plamts
comtain both kinds &g Qhaercae rodbur.

Hydirol ysabbe tammlns
These are dirived from ample phenolic acids, particularly
pallic acid, which is linked 1o 8 sugar by esterficatian
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S geear-Jd-ob-catmd=

[Waterman & Mole 1954 . The gallic ackd groups are usaally
bonded so form dimers swch as ellaghc ackd.

Hyddridyrala b taiining hresk domm on hydeodysis to give
gallic acid snd ghhaoase (= galknanning) or ellagic acid and
gluooke [ellagicenmins). They ane readily aalubde in water
arad alrahal Horamirale corraleing pdeodysabde ranmins
include Genmaium macaieiem |Ceraniaceas], Agrimonir
rirpataryy [Bosacese] and Arciostaphplos g wrsl
[Erichaceae],

Condensed tannins

Condensed or phloboanmins are polymers of avan-3-ols
(eatechirn) ard Mavan-3,4-d8als e anthocyaming),

Lipon hydrodysis condensed cannins form phiobaphesss,
irsodubde red residues also known as “ranmers red”, They

are only partially soluble in water and alcobwaol, the addivon
of ghyverine nids solehiliny.

Botgnicals with comiermied tanndne inclsde Ercalyréus spa,
Hamamels virgindoa, Clrehomna spp., Acacta spp., and tea
| Camellio sinensisl.

Astringent action

Asiringents cause contraction of tissue, blanching and
wrinkling of mucous membranes, and dimimished
exudations. When appled to wounds they form a thin
proecine surface, cuiting down on secretion of exudnates.
Precipitation of proseine and/or palyssocharides on the
surface resulis in hardening of the epidermis, reducieg
ahsorpaion of vmons, and protecting agalnse ritamns
Tanmins display antimicrobisd properties. Maoy are able i
axinsiricd bl vessels, therstry pedscing bleeding,

Uses of tannins

1. Protecting mfammed mucous membranes

2. Dirvang effect on mucous membranes, reduces
hyprerscrulians




A, Recduces inflammeation aml swelling whsich aconmpary
infections

4. Prevenis bleeding from small wounds

5. Beduce uierine bleeding eg. menorrhagia, metrorhaga

6. Binding effect m the gui - relieves diarthoea, dysentry.

T, [l externally as donheee. amnffe maramsh

Some recenit findings in research on tannins

1. Anci-viral actvicy against Horpes simplex inovieno. An-
FIMV activity [Okucls et al. 1985,

3. AnBmricrahinl, Carec il vannin SETrac el ol ieed
antibacterial activiny agalnst seven bested
microarganisms (inchude. E.coll, Staph. aureus,
Salmonella). The activity was lower than that of the
reference dnag setmoyclime [Lutete et al. 193], Tannins
alse imhikit the groesth of many lamenbos Mg,
thiough yeasts appear oo he mofe resiscant [Scalbert
1941].

3. Antioxidani properties. Inhibition of lipid peroxidastion
gl 1o be dronpest in ellagitannins folloeseod Ty
nndiEnsadd innnlng., [BhlEiE aus-osdaian of asoorhlc
acid (eg. geranium ellagianning Pboda et al. 1588). The
proanthocyanidins or pycmogenals. condensed tannins
derived from pane bark and prape sesds are potent andi-
oxidanis for the vescular system, Similar compounds ame
foursd in che hawthoese (Cranadgie 4. |.

4. Inhhition of gasoric secretions - ellagic acid reduces
ocourrence of stress: induced gasiric lesions, especially
duodenal ulcers [MMurakamad et al. 1991

5. Hepataprotective — 46 tannin compounds from Chiness
biris wers assessed cmploving cxperimentally induced
cytoindoity in primary cultured hepatooybes. Most
tannins exhdbited prominent effects in the CCL induced
toxicaty, OF thessw ther hydmolysabbe tamnins wite the maos
probint [Hikino 1965]. -
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Phimolic compounds in foods

Anthocyanin (condensed annles) are foursd in
rend b Jhlack fruits, Ribes, Frehe & Yociwd v froits wene
showm 1o possess supernxdde radical scavenging and
antilipoperxidant activities [Constantito et sl 1994].
Lirape soeds ot o mepor source of the condenssed Tannins
kavern oz vlEgen ey s pyorssil o yanud e [GFCs])
|Bombardedli & Mormzzond 1995).

Condensx] tanmins ane slso sind in tess and rixd wine,
Green tea is especially rich in the beneficial

il gallocapsching [Wahlenuth 1995] winile berl teis ane
penerally [ in annans [Rlakes et &l 195, Chloregenic
achd & foand in many frusts and vegetables, it ls
respaisible for brineming in apphes and potatoss [Carper
158H| . Ascorbic acid may be added (eg. to apple juice] as an
ambi-emilamt o prevend browning,

Globe artichoke - Cynann scodymus (Asieraceae) contains
e cinnamic acld depsidi= eynarin and chiarapenic acid,

Tannins as digestive Inhibibors

Consamption of masns mey lead oo reduced absorbtion of
proteins amkl other nogrients. Par thds reasom it is mot
considered wise to drink strong tea with meals. This can

aben beadd 4o pradloms in hertal medicings
since there is a tendency to cause in somne cases.
MISCELLANEOUS PHENOLIC
COMPOUNDS

The basic phemolic stnascture oooars in many other classes
al comgrosineds found in medicinsd herbs, incoading the
Tl loseriragg:

Ghycosides eg. modt flavomolds, anthraguinones

Essenisal oils eg. thymaol

Alkalosds e, cxymcanthine

Semals




Reflerences

Adzek. T & Camarsea. | 9. Fharmammbinoss of polyphomoule
mampeunds In Berby, Spioes & Magdoiaal Manm Va3 Orye Pres,
Phics=niks LIGA.

Ammaon, H. &'Wehl, M. 1998, Plussine oo gy of Curcioma lnga
P Mesea 5T 17,

Beckham, M. 1995, Mipio-cetioges: and compounds tha afary
oesiragen memabadlsm - PL] Anst L Mad, Herbalies 211-18.

EBembandelli. E. & Morsarest P 1995 Vick vinifesa L. Flsseragda
L3 290 -317,

Edaki. O 1593 54, The wannln Soeseni of herbal rmas, o
Phyentharapyd: 124-127.

Brunsion. |. 1955 Famrmanspeany Phsnchemueny Medtonol Mevs

Cadenas, E. & Hochseln, F 1962, Pro- and antireidani funciions of
quinanms and guinones reductases in samesalian celle Advasoes
i Ewrp g BG 5T 146,

Carpeer, |, 198, The Food Fharmacy. Baaram Boals, MNew fork

Comarandinn L oeval 1984, Compostiion, superexde mdscals
scarven gy ssd antilipoge rogidant acvviey of come edlhle frulin
Fearerapia L0 44-4T.

Diopsch W IS4, Aniasthmatic aoemphenomes - sn in e study nn
structure sctivty mebstionsheg, Myfomedicime L 47-54.

Geeinwald R & Smobemnack, H. 1980, Ammi miosapa (Bl B )
Plrpiothrmamyl: 710

Haslam. E_&r al. 1989, Tradidonal herhal medicines - iho mle of
pelyphennie Plania Medios 35 18,

Hikiree, FL. 1885, Chimese meadiciral planis wed sguinai bepaiis. in
Chang, HE. et al. (eds) Adeamoes in Chidmese Madicina! Meeeraly
Frzsarcf. Ward Sclesaific Fuhs, Singepan.

Huang, Kee Chang 25 Ther Pharrmacokgdy of Clalesis devin CHO
Press. LISA,

fah, [LE @t al P Coulnariss 45 porent b des., Fivsrempis
LTI TR~

Kasblwada Yoshikd & al 1992 Antrumor apenis, 128, Tannins and
erlaind comprunds as seleciive cybobsalc agenis. Lvamml
Prisfucrs 5518631 10AL




Enmg. V0. o gl 1569, Andf=rrilny Principle of Samn grashsia,
Flmnia Mivdioe 55 ITE-17H.

Laraross, O #1 8l, 1960, Pheacdynamis (amegs presenem by sume
brpdrprproumares, Firoirmopis LY 1341598,

Liviern, Lo = al U5, Araimescipendl sonivity of proscyan lins. fssm
ViR vinlieen. Méatrmamo LY ; J13-20F.

LUTERE, |, @1 AL DHE ATTTIMTORCTO DML SOTTWITY O CATRAmE., <L)
L%, FrE-2TE.

EiacApe, W po all |56, The antviral porken of lpname, Plass Masiica
55 55535

kurakams, Shiper e al. 18§, Inhibition of gesiric 11, K° -ATPase
anidl ekl secrerian by elkigc acld. Fases Maaboa 57 MI5-308,

Mdeier, B. & Lichi, bl 19290, Medicine] plarris conbiisssy salicice
#ifecnisen = and apdsre §r [ Flomessraey 10 MG-47,

(leudn ot ul 1E Blegiianning us arteee constibaents of medicieal
plarams Flosen Metia 550117123,

Saiet Filiitanres, A e al. 1993 A lineo plastic and sntsvisal estivites ol
T SRTInligness. Fanig Masticag 55 248-318,

Sculbex, A 1991 Anlimicrohial prepertic of laanine.
Phrpszcfmiioery W JRTS - 16T,

Suir, P Geargpuly. D0 rea, Ted Pl peal SNIrEcT [ TRE) &8 &n
antineoplasiic agent. MNanis mealicn 80 §108-LDEL

Treavrs 5 1HAN Prarosenalilzers rom plants and their
Fhulmhmasic piien. ks Arinbold of ol fedi) Progois in
Plrpsschemioerny Mol 6 Perpaman Press, Chaford,

Wistcr=an. [* & Male, 5. 1994 Ansdaie of Phenodc Plann Micabollie.
Wl bowedl Schenaifc Pubs, Cudiand, UK

Wohlssath H. 1995, Proanthocyanldiss: g pevitw of peenl research

e onnake nsed cannine, Procesdiegr of dbe 1355 NP4
fnneresdifanal Confesenor. NEAA, Spdney

19



Chapter 3
GLYCOSIDES

Gilproides are a group of compounids charmctesised by the
Taca thit chamically they consiat of 2 wager portion {or
mamiety] atinchesd by a4 special bond 6 oo or more non
sugar portions, Chemically they are hydroxyls of 2 sugar
that are capabde of forming ethers with other alcobaols

Ghyrosides ame broken down upon bydrolysis with eneymnes

ar ackds vo:

L. sugar meoicry = EhyCoHnd:

2. rean-skipar ishiety = aghsone { sctive portion. Thas may
bar & phenal, alcodu or sulphur compoainds.

ﬁzhnudhmmztwu-mluﬁumyhmhrl

mc group I which case an O-glycoside i
5I.|:|:|.I.I.l.|'l'|.'|:-l.r'|:|-|:|-|1.[l:_ glycoskdes|, nitrogen

- ghycosides) ar sulphur {5-gheoosides) maey s invalvsl,

The linkage of the rwn moeizies invedves the transfer of 2

uridyiyl growp from uridine rdphosphate so 8 sugar
1-|ﬁh:¢:i'|-ulr.ﬂwghmll:hlsftlrmdhrﬂ1&u-.1m&-ruﬂhe

fr'um'l.u-n:ﬁ'l.l.- |'II:I'.| be b0 a suitahble accepine
H;I'!.l:-ui.l.l:ltl'['g.l:h'_'r 1988
Isalation af jdes Eroms plamts s often diMcult doe o

ElJ.HIHllH‘I-LT planes 1o cofitain ensyrmes that bring
ahoul their dwts bvdrolysss Samuelsson 1992,

Distribution

(Aycoslde disribution i3 wiklespread throughout the pland
kimpdom, They occur in the seeds of pulses, swollen
underground roots or shoois (yams, sweet potatos), fiowers
ansd keaves.

Some may Be voase especially eyamapenic and candiac
ghroosides. Cooking usually renders them non- vogic. They




are meaosdy sclubde in water amd organic solvenis. though
thee: aglyeanes are sormewhad less salubile

Classification of ghycos|des s bucsiad an the natuare of the
aglyeate, Despite the widespread distribution of some
glycoside classes we aftén finnd that the sume botanical
Earnidire cvmnsisienily condain the same aghcone rypes &F.
Brassicacear — ghecosindlin
Rasacear - cyanopenic
Scrophulariacess - cardiae, plviny] progun oid
Asrernorae - phermdpropenoid, lavomoid

Mihaosse — anthocyanin

CYANOGENIC GLYCOSIDES

It cymnogenic glyoosudes the elemens nicrogen ocours in
thee barme of higdeosyanic acid | also known as pnassic acid -
ane of the neast texic af all plant compoands. & namber of
amino ackds are known precursorm of thess

Amygdalin from the bitcer almond is derived from the
ardmuitic aming sod phenylalanime. Amygdalin is
brvdrotysed in th: prresenice of the ennyme amygdalase and
water. myalving a two stage process 0 produce plucose
alomp wyih an aglycone made up of benesbdehyde [sermt of
bitger almomd=| and odourless hydrocyanic acid.

The acesirnernes of cyanogenic glycosides |s widespread.
Amiygdalin and prnasin are very common amongst plants
of the Rosaceae, particularly the Pramus pemus. This
imcdudes not only ihe biter almond, bat alss the kernals of
apeicods, peaches, and plems Marzipan flavoar i abso

imy ovtheer fond plamis, including linseed and manio: - a
tradithonal flour in Soath America, whese raditionally =
e palard is hodled and water discarded o remove the
toorde. The: glyerssides are characteristic of several other
plant farnilies inchuding the Posceae (grasses] and
Fabaceae (legumes).
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Sambumigrin [D-mandelonitrile ghacosidel froem thie beaves
o thee Fldier tree - Sambucras nigra (Caprilolsaces) 15
someric 10 pranasin.

Toxicology
Tusicity of hydrooyans ariel indved inactimizon of the
mqmmﬂﬂmmﬂlﬂmindhﬂﬁﬂdﬂ
t:hm.hrﬂﬂldnﬂﬂmﬂﬂﬂlﬂfhtﬂnﬂm“
iﬁ!tﬂn{ﬂlﬂitﬂﬂlﬂtﬂtﬂlﬂﬂﬂﬂlﬁﬁﬂlﬂn Hicrarever
masive doses of raw plant materisl (>3 Smg/kg an
mmdﬁlrium:-:rﬂ'lﬂmmr.mhqﬂlumubhm
meutralise cyanides by converting them po thiocymanes
which are eliminated in the urine [Erunewon 1985].

Expeciorant. sedative ansl digestive properties. Prumnies
serupima or wild cherry bark is an pacellent cough remady
and tonic, as well as o Navouring agent psed o cough
syTups. [t ks of benefit as a ten #nr bromchitis The mialn

active principle is pronasin.

CARDIAC GLYCOSIDES

Theizs: are ghycoskdes possEssing Berane rings artached in
thi [§-positian at C-17. Sugar residues ape linked

1 via the C-3-0H groups of the steroid
aglycomes. The aglyoanes have & petrncyolic steroidal
nockEis with byd oy groigs at persitions 3 and 14,

M{Ittrlhummw':hnunlﬂlpﬂmﬁlﬂndﬂm
A% themeeives) are schedubed for use by medical
onky, bowever all bealth practitioners should
tuwahnl:mdﬂrmndqunfﬂjﬁrphnmmﬂmﬂnm
mu,rmmm-u.ttg.lpmhudlnln-mﬂpmm,




Hingenesis
: Aghycomes ane derived from mevalonic scid, but the final

o Milecudes arise from a condensaban of & 2 aneeoid with
a CF undt = cardenolides | C3 unic » bufadienalides

Supar mnmmcmpmadﬂammjum
Pl Fn s and spacilic sugars soch ax

acour arly D conjunction with mmm

il suggar moeiry confers an the gherside solubility propenties
imporant in s absarbton and disoriugion in e bedy,

The presence of 3H groups increases the onset of actlon

&nd aubsiduent dissipation from the body, Ghonsides with

few OH groups tersd uo e lpoghiic (fa sobuble) and ane

shsorbed and efimdnaved maore showdy [Bnoneson 19595]. The

maost widehy used dnsg in this category is digoxdn, which i

actually a derivaiiee of lantoside C. one of the glpoosides in
g (Mgrealic banada [Smmoelsson 1192,

. A select groug of plant Banllies anme known o prodiace
cardsac ghyosides, the most notable being the Llisceas,
Scrophulariaceas and Apocynaceae. Some of the more
imgrestand al the ghyoosicles ane listed along with their plamt

digitusn. giton Foxglove - Ligitalls purpe
|Scropbulariaceas)

laniosides &-E. digoxin Digitalis larany
conyallnasim, conwallosicle Lily af the valley -
o Carantila it el jodis
I [Lillscear]
stropanthin Strophannhirs grams
(Apocynaceas]
hizllehein Crrerny haelliebsore —
(=] Hillifniveid edadedid
[Hamumculaceas)
RN chgoan proscillasicing scillaren A Squill - Urgimes maritime
(Liliare)
| odoroside, oleandrin Dileander — Nariadit ddidr
ApoCyDacese)

cardenabds

buled mndide




Action of candiae ghyoosides
Candiac ghycosides Increase th force and spoed of syssolic
cantraction. In the filing heart they cause a mam

of vemirscles amd shartening m length
ol systale, The heart has snoss Hme 1O nest hetaten

contractans. Increasesd cardiac outpu canses a krwer hearnt
racc ond incroescs remel exorcolon. As o the pharmacolagy

af digosin feelf, B mkin aciians aotar:

1. Positive inotropic effect - increases
coniractiity duwe wo direct inhibiion of membrane
byl PR 3 AT PR wihilehs L s 1 5 Ccndei sabd
imtmacelldar Ca++, iv, Ca++ meplacing K+ leagds o
imcrease in musche coniraction.

2. Increase in atrlal and veniricudar myocardial excicahiliny
~ may hesd 1o arrythmiss,

3. Decease rate of atrioventricular condootion

4. Increase vagal oo and myocardial sensitiving o vagal
Impulses

Toxicobogy

These campoundds have a low tharagpeutic index (0L5],
mesning the therapewtic dose s nod much lewer than the
towic dose. Digitalis inioxicaison affects the body in many
wiva There are gastralBmestinal Sym@oams [nasses,
vimiting, diarrhoeal, visian disturbances, neurmological
sympioms (headache, neuralgia drowsiness| ansd
candivvscular symptams inclading warsening candiac
failure and arrhythmias. Ddsturbance of electrabyies occurs
and pomssiuem mely isddd B0 b sdeminisdorsd, Thers ane
#ls0 many contraindications and drug intersctions wo be
aware of. For a review of digoodn therapeurics and
texicaligy see Phillips & [ohnston 1805,

Thissi: glycosides (PGl have anly been krmwn of since
15954 whien the fires Phi;, verbasonsbde - wink sndated Froin
Verbascum stnmamim. The srrucoure of verbasonshde Wik




eluckdated tn 19588 Since then ower 100 PhiGs b

been reported. however verbascoside is by far the mnst

withepromd, having been lengified in mare than

il Apaecies fromn 14 plant families. These gheosides consist
af % basic umnits

.E — L. acintral plucoss
o~ o R~y B

aneryipmnanc ghogae

dibydraxypheryl-b-ethanal
CH 3 a Ch-C3 modery, uasualby a
el rosyommesmic acid
The aromaric unis can be differencally derived and athier
saccharides are usually linked io 1 or 2 of the free bydrooyls
af the cantral glucioss, The precursors to the non-sugar
M et ase iyrasing amd cinnamic acid - products of the
shildmic acid pathway, |Coneta ot al 1995),

Phenylpropanaid ghycosides are common in the following
families:

Stnphularinceae — Verfbascums spp. Rhemannie glehinosa:
EMgiealis Fod Fped fea

Planiaginaceas - Mlaniago erarics

Arterscear - Schingoea padlicke; & anguenielia

| & aann — Al s spp, Tewcriam spp.

Therapeutic actions of phenyl propanolds

* Anufungal

= Antshacierial eg. Forspifika spp. used in Orlenial
medicine; echinocoside in Echinaces spp.

+ Anuwvial esp. echimocaside, proneen anismal stadies,

* Inmmuursnsuppresle - inhikds HPFC [Hsemolytic plaguie-
forming oells| esp. verbascosbde in Rehreanmis glurdnods
ani Verhasmum spp.

+ Amtineoplastic — verbascoside inhibits PEC [Protein
kinase C] invodved In cellular prolifesacion asd differaban

= Plaielet aggregaiton = Phis from Aersyrhia spp. strong
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ANTHRAQUINONES

Alsa known as anthracens ghycosides. since ancthracens

was the first coanprounad isolated, by French chemasis - S
Thamag amd Lambert, in 1852 Amthraquinomes are velbow-

birenew pigments amkd inany plamts whach contain them

hizus & Rleanry nF o &0 dyiss Bor el ilon e B Heabo iy ~ G
= dyers madder. The agiycons consgst of Dwo ar mon:

phemols linked with a third carbon ring. Hydroxyl grougps 5

alvemys oocur at positions | and 8. hence they are 18 & ina-amacin

arthragquinmones which form O-phyoosides

Elpu'n:l:hu:u:n! Investigations with the most widely
- senmoshdes A & B - chimw they

prescribed
pass through the sinanach and small intestine unastered,
bsiit that in the cecwm and codon they are converied o
disnthroes [Thedr aglyoames) by microonganisms. The
dianthromes, which remsain unabsarhed, are further
transformed into amthrone and andhraquinsome, peoducing
and laxaiive effects in the process [Adee &
Camarass |988]. The lmative effect s thowght oo oocur as a
prssile af ifereatind poristalsis sotion and inhibstion of waier

and electrolyte resarbtlon by the ineseined misoss. Then
i= meo evidence of direct rritaton of the boeel mucasa

[Arumeton 0S|,

Therapeutlc use of antheaguinones
The compaosition of ghycosidis and their devivatives in

antraquinone containing plans dietesenines e
effectiveness as loatives. The gentlest acting baxatives 1b

this prowp belong to the budkthorns (Qvamnos catfarnios
and R. frarguie) snd rhubrh | Rheam palmatiom). In both
cases the herbs are sged for &1 lesat a year during which the
mare irricant ancthraguinone derfvarivis ane convirts o
milder acting compounds. The presence of annins also
e o madecste the baxative effect.

Aloes (Alpe barbadensishand Senra app ars the other
oommonly used laxncive agents in this class. Senns symap is




E

rypEin

fwith nng numbanng sywiem|

commonly prescribed for children and ey be used
during pregruncy ard lactation for Emited periods.
Otherwise anthraquinnnes are conra-ndicabed dsring
pregnancy. The duration of action is around 8 hours, and
Es cisisally rakety Badnbe Bad,

[hee to the sdmauland effect of these lasatives. they ane
contm-inglicated in immitablespastic colon conditions. &
slight overdose can produce griping and discamiort, an
effect which &= genemally counter-balaned by the presence
of carmginatives, og. pepparmant, cossamder oil |

M is urmwise to rely on these remedies alone when ireating
chrofnic coestipating, since depetelindas can resule, The
anti-septic effecis of anthraquinones desers the growth of
enteric pathagen e, Same anthraguinones and

napthoquinamnes significancdly inhibie Epstein-Bagy virus
early antigen activation at low doses [Komoshima =t ad 1988{

Hypericin, the dark red plgment from Hypericum
diebrydrodian throoe,

ciindent] for andidepressant and andiviral activities
|Hoembardelll & Morazeand 1995].

FLAVONDIDS

Thazvi: covnponirkls ociur s yallow and whide plant
pigmnens [Latie fase = velbow), Ratin wias discovenid in
rue | Reng gravealems) in 1842 - it lamer biscame knotwm as
Vitamin P (permeability factor).

Chemistry

Flavonosds ocour boch in the free stane and as ghvcosides.
Their chemical structure is hased on a Ciy skedston:
CorCa-Ca.




Flavomalds are producis of both the shikimic acid amd
aretaie pathways. Almost all planis stisdiod Bhive heen
shdrmm 16 contaln 4 serbes of closely nver-related Savonods
with different degrees of naddation and/or hydroxylatsan
patterns. While thepe are numerous structural clasis
within the Bavonaids, the s commanly CCUETing are
MAYGnRS |GF ApIgenin; and AaVonos [EE- guercetin).

Another group of interest is the anthocyanins, responsibbs

fiar the red, viokest and blise colour of Morners and ather

plant parts. They are present in the plant as gheosides of

brydroxylated 2-phenylbereopryliam sales, Cyankn

teyamidin-3, 5-dighscoside], |s found in the cormflower - ap
Cindarea cyanies |Asteraceas|.

Flavonoids can be considiemsd 5 important constineeans
aof the haman &6t — average consumption is estimaied at
approximatety |g lavonosds’ person fday.

Rode in plant physbology

Flavomodds are universal within the plant kingdom, they
are the: minst comenmon plant pigmenes next to chiorphyll
and carotenolds They are recognized as the pggmenis
mespansible for msbummal leal colors as well &5 for thic
many shades of yellow, orange & red in fiowers. Their
function inclodes protection of plant dsswes from
damaging UV radiation, acting as antioxidants, enmyme qusrCatie
inhibitors, pigmenis and lsght scoeens. The compoumds
are involved in photosentization & energy transler,
action af plant prowth bosmmones & growth regulacors,

i il &5 dalende against infectdon [Middleson 15988

Thi: plams response o injury resulis in mcreased synthesis
of flavonold aglycones (known as phvioalexins) at the sise

of injury.

Therapeutics
Experimenis have proven Bavomosds affect the hears.

ciroalaiory system and stremgthen the capillaries. They ane
often referred to as “biological stress mosdifiors™ sinde thiry




SEMY &5 Profecoion against environemnental S1pess
[Middleton 1988, They are also known io have symergistic
effects with ascorbic acd. Their protective actions ane
maindy cluw ta membrane stabdiring and ant-mddant effecs.

Enzyme inhibltors

Thee presence ol aromacic hpdrocyl groups & the fact that
Flavanodde can he broadly divided into 2
on differences i substitutions in the B-ring mears the

Aavenndds ane capabde of alernately inhibiting or

1. aldose reductase - causes diaberic catamcis eg.
uirrcartsin, skl s standant. Also heteolin, empferol.

2. xanthine oxidase - causes hypenuricasmia which beads
B0 o, fendal soni, 1t is postulated that free hydred
groups at C-5 & (-7 are important for indibdibon of
xanchine cotidase [Pathak «1 & 1991]

3. haosine prodein kinase - causes increased pre-
mallgnar oedks

prostaglandies,
lrukearienes & thrombosanes e dual inhibitors .
Arachasdonic acid denvatives.
5. cyclic nuclentlde phesphodicsteenss (PDE] - key
enxyme in promotion of platelst aggregation

Actions of flavonolds

1. fnd-inflammainey Flavonaolds such as babealein from
Scutetiana baicalmmsis |Lamiaceas] inbibic pro-
inflammadory metabaolites mcluding centain
prresslaglancins and lukotrienes, Caercetin and others
are effective imhinivors of the release of Idsaming
imdusced by varsous agenis. They inhibit a number of
siages of inflammacion including granulatson dssoae
farmation in chronic arthritis. Flavonoids offer the
ndvaniege of high margin of safory & lack of side
effects such as ulcerngensciny, over the classical
anti-inflammaiory doogs.




- 5 mﬁﬂuuﬂm Th}[Tw associated
LI:I-I:IH.!-EI:'FIH'I:I:I.EH Iy -m.p:nll.l.d-uln-:h.r:b
diabeses, chrondc venoos insufficiency, baemnoeebids,
sy, varicoss wicors, brusising, Buckwheat -
Fapopyrum esculearum (Folygonaoeae). coniains A%

rurls il grorem ursder saiesble ecalogical eomdions.
Tissue sxaminations of arimmsls wath ndoesd csdams

plagues in cormeal and conjunceival dssoe shwed that

after rreatEnend with 1 Bing rucin fram buckwhost herb
{ahleis] the oedems was lushed o, the iy af
the vasoular system was redwced.
documentniian shows quite disdncly the Fenars i
norenal of the tiasues aftor a period of 3 days
[Schilcher® Muller 1981

3. Amil-ooddant. Lipid peroddation, the naddarive
digradstion ﬂfnﬁlr&-ﬂmw ity acids, is mplicabed
in several pathological conditions - ageng,
hepatoboxicity, hemalysls, cancer, athernsclerasis,
ruFnar pramation and inflammstion. Selected
favonoids may exent protective effecis against cell
dmi.ppt'udm by lipéd perodddaron stmualated by a
wariery of pidns, doe W the sneioxidative propertioes of
the compuoancds, Silymarin, the flavono-lignan complex
Erom Sifybum mariarim. proveces liver mioochondria &
mlcrosormes Froms lipid peroxbdarinn. This peateciion
ale ewexcaars with the flavanoids gquercetin and taxifolin.

lsodlavones

Isoflevones are favonold isomers whose dismbeton 1s
ressricted to the Fabacese (legume} famady. They have been
edassilied with the Armonosls although they ey oecur in
thee: ghycosidic form. They e scrucours] similsrites 1o
OESIOPens &0 they ane alsd classed amangsa the pshyoo-
oestogens, compounds that bind o oesrogen recepiors
bt whoss oestrogen sctivity is relatvely low. Isoflavones
such ar ganigsten foand m soymilk andd ather soy peosd eets,
mhmiﬂ'm and other pusnoes [Bong 1555],
Isoflavomes are also Sound in lquorice |Ghwyrriia glabhrea),
alfalfa {Medicape sating, and red clover | Trifolium praemss.
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GLUCOSINOLATES
{Mustard oil glycosides)

Thisse &ne pungend tasting compounds Soursd mainly in the
Brassiciciue family though similar coenpounds ame slso
present in the Alliurm geous (Lilacese), While thi Al
COMPOUNS HOCUT i Triguently as ghrossdes, they am
usually classified along with the plicosinoiates. These
ghoosides are formed by decarboxylation of amino acids
such as tyrosine, phenylalandne and trypeophan. Sinigrin
{potassiven isothiocyanate), the ghyooside from seeds of the
black mustard seed [Brasio rigred, is hydrolised by the
eTREYIE myTosin o the aghyeone alhv sothiocyanate.
Dizperralimg; on condidons other thiocyanates asd highly
Lok reitfdes may be formed, the laiter when planes ane
l:l]:l-hh’."l:l:!l.l}'l.'ﬂj o water (432 [Bills 1994]. More than
70 individual glocesipolage commpounds are known, varying
only in the chamcter of chelr sbde chudn,

At beast HM species of Hrassicas havo boen
Atudsed for their glucosinodate content. The

My o —so,—x  COMpOEnds are mainly concentrated in the

o P T

seeds, although thiy can be found anywhere
in the planis. They can abways b b enti e
their spicy, purgent taste — responsible for the Savours
nuustard seecls, horseradish root, cress and rocket leaves
et They also oocur in the garden aasburtum -
Tropacolim majus [Tropseolsceae), in the form of
glucotrmpsealimoside, which is bydrolized 1o the antilsioric
compoumnd bemzyl isothlocoynase.

Actions of glucosinolates,

Mustard vils act as rubefacienes or irritants when applied
vopecally. causing ksl vasodilation. Mustard poulitces
biww bewn used hissorcally to breal up congistion in the
lungs and branchdoles, eheuigh cane must be taken not o
Iedisar skin bessons. Taken internally the comgpounds ane
effective decongestants for sinis comditions (eg. homss-
radish & garlic abs), wlirulmrﬂngmuimi:




digesthan Large doses may Induce emesis. As with all
sulphur compaunds they exhibit sams amtibingic effects

Glicosinolaies also depress thyroed funciion, therefore all
Brassicas are potentially goitnigeric. Problems malnly arise
wiwes carihe of ather Bvesoock grooe areas infested by

Braarica weeds such as mustand wesd or eheplsends purse,
and the mdlk or near produced is consumed by bocal

people who may also wuffer from deficient iodine imake.
Such oocurrendes hayve been recondsd in some indand
ioes of Australia thoaigh there B no pacaf of o caasal
|Bruneion 1995]. This goitregenic effect may
alsan B Farnaesssd thesapeutically In cases of

perthyroidism. The compaounds o slag fespuonednle for
soimee off thee weldl documented antitumor properiies of
Brassicas [Brinker 19011, Beneyl isathiocysnate, obtained
by hydiralysis of glucosinolates in Yropeeolm majus. s

and active agnimat weneral hsman tsmor cell leas
IFintac et al 1995].

= —_—
Iridodds are synthesized through the mevalonic acd
pathhway and are techmnically kneown s oypclopentan-|c] -
pyran manslerpenoids, They aceir mainly as ghyeosides
thauigh non-gheosidie indaids also oocur - these are
enwrd in the monotenperse section of the book. The name
iridiodd 1s dertved from the commamon Anstralian meat ant
Fridomyrex detecrus. from whidch it was first detecied in
1538 [Sticher 1977, They are derived [rom plams belonging
o many Rmilles, mos ntably the Bubiacess, Lamiacess,
Scraphularacess and Gentlanaieac.

Herbs containing iridoid compouncds

The first af these compounds to be identafid we
nuperuboside fram the womndsmilf — Asperude odoian
[Aubiaceas], Dther iridoids with therapeutic propernties
Inchude:




—

gErThoscmede

aucuhin froms plantain - Plasago
[Mamtaginacess) 0

hugumim freim baEhenn
".}m:lm ATEnpanIes spp.

Secoiridoids
These glyeosides sne farmed by opening of the 5 carbon
Flng al th iridoid h.:.i.-.‘l']:ery inclade:
amarcgentin, gentiopicroside from gentian - Gereriang
g, [Gentianaceas)
picraliv from Plcrorriiza kurro [Scrophularisceas|
oleuropedn from allve leaves - Ol europes | Oleacess)

Therapeutes of iridoid glycosides

Irichoicls mre the most beiter of all plant comnpourds, often
responsible for the so called “bicrer . On & seali
foe biter vwhue chvimed by Wagner & |described 1a

iﬂw“t;n el ml::lli?]md hpﬂ'n::u:lhh
BifER] T T Cenmpr e s = insie mt
a dilugion af 1 part’ 50,008, Bitters are known (o stimulase
release of gestrin in the GIT, leading to increase in digestive
secreibans ncluding bile fow,

Bicrers Lmprane dppaetits amd FEEEL T f;m
|:|:I|E!|"H'E:I'liﬂ-ﬂd-ﬂdl|:!{=l:ﬂ:ll1'|-|; s, useful feyers
and indlammanions. Actions inchade

.II'MH‘EIT . laganin [Recio of al 1894).
lepatoprotective Illﬂ'ﬂll'l'r'l-"lﬁlhﬂilﬂilﬂl
Fhpotensive - nh:lnplil

rm.mmmﬂ:ﬂ.m
antiarrhythmic)
Laxative - all indoed compounds wesed loaive in mice
wperimeni=. The strongess of those sesied wens only s
HFEm-mmﬁmw I:h-l‘il"l-lﬂ:llli!ld'-"l!ﬂ:
wil Cormparison
sormusides [Sticher 1977) .
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Chapter 4
POLYSACCHARIDES

Polysaccharides or glycans are high molecular weight
podyimens consistling of chains af sugars (mano- ar alipo-
sactharides| with chemical linkages. The simplesi

POYSACCRATIONS APE CEUUSOEE AN SLATCIY W AT
podymnirs of ghucose only, Polysaccharides are of
widespread distribution throughout the plant kngdom
including the algacs, and also Gocwr [ the fungal kngdarm.
Thedr hancibans inclsde food starape. probection of
membranes, and maimtsning rgidity of cell walls in plants,
Eﬂfﬂum whiere they help mamntain the

oy requeined for lile in the coan [Bruneoan 19905],

Chemistry

Compounds maide wp of branched chain of chemically
limked sugars meanosscchandes) or their salts, and uransc
ncid derivarines Curoaic acids am exidstion proadscts of

sugars]. The gums are osually eserapenous e conaposd
of warious monosaccharide ressdues and uronbs ackds., They

mury have acidic, basic or neutral characieristics. A nepical
axample is algindc acid found in the seaweed bladderwmack
0 lodp - Fucss peicnfons (Fucceas) which yields
mannurnic and guluronic acid residses,

B-D=anrurone scol medm in slgnic scc
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Origins

Gums

Many plamis (esp, growing in semi-arid conditions)
prosducy guoromey exsndates wihen the bark @8 damaged -

thisi serve 1o besal the wound. The exuclabe oftan deies 1o &
hard ancarponss maass, and b prodoced in sufficiomt

ahundance by some species of trees and shnsbs to wammt
colleotion and commercial pillizacion. Guim exodaies are
readily chtamable in relatively pure. undegraded fosm
thoisgh in eorme chsis purification is ol reguired. These
polysaccharides aften oocur in associatbon with a protein. .

Examples: gum armbic from Acarie spp. (Mimosaceae) ;
pum tragscanthe - Axtrapaias spp, [Fabosceas | Proniss
Fums - Prictsas spp, [Rosacean)

Seed gums

These are obtained from certain types of seeds, particularty
in their endosperms. They are common in the legume
IFabmrvn) Family o Locust boan gam; tamasind -
Tarearindes indicus guar gum. Their propentes are similar
1o gum exodaces.

Samweed s
Forand B thei: leaves of sevesal groups of algas of. agar ager
ﬁﬁﬁp-hmmwhm[mw-
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Mucilages
Theess are dime seml-solld substances found i specestised
cells in plamis. They meany b Iosind in -
Fosarta: combrey = Symphptiem officinoi
(Roraglnaceael
beaves: colisfoot - Tussilogn forfars (Asteraceas)
hark: dippery dim = Uilmac fuleg (Ulmsceask
seeds; peyllium - Plamnego osmia, P Pryflium
(Parmapinac i,
Thedr praperties are similar io those of sedwieed gums
anid the eren i afien applied to aqueous suspensions oF
solutions of gurrs and gelatinked starches.

Properties of gums and muclages

Hydrophilic (attrect watat] and, in energetic terms -
cooling, sweet. Their physical propertiis ame of more
signvificance than thelr chemical propertses. Thiry ane
quite indigestable, howeves even o pobysaccharides were
heoden down im the dagestive tract, thi bréakdown
prosdiscts, sugars and wronic acids. have litile
pharmacalogics] effect (MEl 1994). Therefore these
compounds are somestisnes figarded as inen. They are
oftens consédersd undesireable and cenifted fram
ﬂmﬂﬂlm_p—'mm.u:fplhﬂmrr'num
properties are requined e, 1abbels, Inmenges

Solubility

des are insoluble in aleoshol - they precipitate
fruen koot basead solveils,

Tinchares, which are made on alcoholic solvenis of 45%
stremgth ar higher, ari (e foEe af Uode use where
denulesnt or emollient effects are reguired,

The degree of water solubdility depends on the
polysaccharide stnociare. Linear polymers. (mscilages) ae
bess waber soluble, they tend to procigiceae an high
temperaining and form viscous solutions. They may be
refierred to as ‘slimy’”. Branched polymers (gume) &ne moee




water soluble. forming gels. These can be refarmed bo as
“mcky’ [Mills 1994].

Local effects
The primary acrion s bocal ve. by direct contact with

surface of mucous membranes or skin, Here they prodoce
a coming ol sl e st arsooilee ol puoicu expusod

ar irritated surfaces of GIT - a demuloenl acticn, Whin this
et oeoirs ait the skin i 1s eeferred oo a5 an emollient
acrion. .

Gisns arsd mucilages are an imvaluable aid in the

management of irritable digésive disanders, especlally

whene ubceratbon 1s a feanare. Their relative imdigestibility

and hydrophilic properties creste an influence on bowel

haztisnvinir:

1. laxative - bulk effect leads (o perstalsic. Theselon: high
ik dées are cffectve.

2. anti-dsarrhvoeal - small guantities akbsors excess waer o
caobee, Tansies if present have a binding effect g

Thiry are bdcal for trestmeni of imiiable bowel disomdan.

especially peyllium husk, Alginates from seavwods are used

in pharmaceotcal gastric antacids for relied of pestric

reflux. pesophagitis anc hiatal hirniss [Bruneton 1225].

Sligipery tdm powder is equally effective for these disorders.

Muwcilage retains a large amaoand of wator &nd Bence main-
llirﬂlﬂmmlﬁjﬂlﬂiﬂ_ lmmﬂthpmmﬂ!“-t
rogressively - especially s hot compress eg. leseed.
Emmqa-::hrﬂmmuﬁnnnbdhl:tﬂhlpmuﬂ.ﬂmh
toxins and wastes helping thesir elimination Fram the Body.
Chodesterol is also lowered through this mechanism - a
general property of water soduble filbieis aisch ds thissd In pat
biran. The Fvdrophilic effect produces a sensation of
Fullness' in the stomach withaout providing calories, hence
thr e af guar gam and ptvers for s ppression,
Ththuhnuhhudmlmdm-ﬂﬂﬂﬂﬂﬂ_
observed in both diabetbcs and narmal subjecis.




Reflex effecis

The soothing. demuloent effects of gums and mucilages
adzn henefit irvinahle srates of U urinary and pis piratory
tridd, Take for example the widespread use of
muscilagenous herbs soach o Alrhaea offfelmali or

Syreifrptuen alffcimade for bromchitis, and soothing
preparations sach s barley water for cystiis While there s

littde difficulry in comprehending the sericily locslised
demubcent effect on the lining of the digestive tract, the
mode of opemion on organs with which the mucilage
doesn't Conse 1 COnEact — Mspiratony (racl, genito-urinany
pract apdl iMerus —is less chear, Inrecent years a new theory
has emerped, suggesting the effects ooowr va reflex

associations with the digestive rract, throagh an embeyonic
limk in the nervous sysiem [Mills 1564].

IMMUNOSTIMULATING
POLYSACCHARIDES

These are a group of warer soluble. acidic, bransch -chalned
podvakee arides with wry high molecular weights, They
ey be bound to proteins. I has been observed that
immunn-stmulating activiny is highest in compoiands
which comtain @15 Enkapes st position & [Willard 1992].

Mushroom polysaccharides
Polyeaccharides ane widely distributed in both the plant

and the fungal kingdoms. For immunpstimmulatng funciban
0o opour pnussh o paolyasceharides must comntain uronic
i &nd be of high modecular weight |Srivastava &
Eulshreshiha 1985). Stdles have & ot maodt of T
palysaccharide rich medicinal mushrooms ussd in Chins
siappness secroana 180 tumors in mice [ Ying et al. 1587).
One of these, lenoman found nthe shilBake s heosoie -




{ eritivaie edodes | Tricholomaraceae), is a potent T
hyrphaocyse resoarer in cancer patiends, and has an
inhibitng effect on the HIV vinus.

Erfy £yl

e Lentinan pussissis antioamplemenary acvity ie
cishanoes mmunicy by acdvation of the aliernative
complement pathway |[Srivastava B Klshreshtha 1565,

In commion with some other antitumor palyseccharbdes,
bemitiman is taken intravernausly o nduce Bs angdoumon
efficts | Wetbach & Murray 1994 ). Howeser in a study on
the eftecs of mushiroom polysaccharides administensd
crally on ransplanted fumors in mice, keatinan fome
shirtake caused i bo 500 of nemors o regress, while a
Pr-glucen pahseccharide from makoke mushroom - Grifod
JSrorutvag |[Pahporsceas), also taken omlly, caused over AD%
regrissbon of rumors | Nanba 19493]. The effectivensess of
mavtake polysaccharide [taken omally) in nrversing breas:,
tung and lver cancers was recently confirmed in a clinical
trial in Japan [Manha 1556,

Kimilar polysaccharides are fond in the reishi mushedcom
- Gardockerma ducida (Polyporacess], one of 1 oSt
potent herbal medicines for theating condirions of chronsc
Fatipe nncl winskerwd insmaniny. Ganceerma contains
PO Hru‘mmn.:l.n‘tﬁdq‘pulgl-lnd:—'id:n msstly af
the - O-ghucan cype [Willard 1950] along wi

gandodernans. which bave hypogheasmic m::iu-nl[-l.'m::-

il



ot al, VR . Gandoderad B also rich in rivepenaids and is
classed as ane of the greai onental 'sdapeagen’ medsanes.

Prdysaccharides Troen :|:|r|u:|'|,|_— Fh.l.u grasemg (Amllaceas]
show anti-ulcerogenic activity against indwced wleers [Sun
i all | %91 |, while the pectin-like baplesaran 211 from
Bupdetirum faicainm |Apacese] exhibited sipnificans ansi-
ulcer activiny [ Yamada o al 1591].

MISCELLANEOUS POLYSACCHARIDES

Pectins

Pectins are complex galactousonic acid -based
carholnedranes foumd in che plant cell wall of many frufs
eg. apples, citrus. During fmait ipening an insoduble
precursar is convenied o solwhle pecin and it becomes
gelatinous, (8 s used as seiting agents for pans. Pectin has
saméllar properoies o gums - it adsorbs sodins. chalesoerol
ansl scits i8 8 nilk Invative agend,

Inulin or Fruckans
Fractians same podymen af fnectose stored imsome plams as
reserve material instead of starch. They have much lower

e Llas waeigh! than starch, &nd ane wales eahible The
branched frucians are fownd mainly in the grass famdly

iPrsiceie] while linsar fructens Specifically inilin) &ane
camuman in the Asteracess. Inualln contains

A5 friscanss risiidusis along with & sermianal ghicose,

Inulin helps stabilise blood sugar in hypoglycasmia. and
also has diuretic and iImmunnstimaladng propenies. s
foumd im signaficamt quantities in the Sollowing herbs:
Elecampane - inufa helenium
Rundock - Arcriure Lappv
Globe artichoke - Cywmara sonlymusy
Chicory - Chehariair dnabas
Damdelion - Tarnxarum officimalic
Echinacea spp.
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Chapter 5
TERPENOIDS & SAPONINS

Terpenoils or terpenes comprise ane F th mosi
bapranians group of Aove CoMmPoUnes in plants with over

20,000 knowm sinschares. All terpenoid stractures may be
divided into ksoprens units, which anse from acetan: via
the mevalomic acid pachway.

lsopresnies aan S-carbon undis Chydrocartans] contmining
2 umsapurated b
<" :

CHi = C=CH ={H;

leprene CxHs

lerpene {5 Haln
Dairing the formation af the werpenoids. the isoprene unds
are lindeed in & B to tail fashion. The numbes of undis
incospsratnd imio a perticidar perpene sorves as a basis for
thee classificadion of chess compounds.

Monoterpinies  Csa Hye  Essentlal olls eg, mwmnthol.
Irididds

Sesgquiterpenes CisHu  Bitter principles esp. sesg,
lacines=:

Diiterpeeries CaHaz  Hesin scidls, bitter principles
Triterpenes CawoHa  saponins, sterodds
Tetrmterpesiss Cuwoflae  carodennéds

Frodyterpenes {Cy Halm  mobdhier

Thsisei: inte the majo r class af chemical compounds foand 1
m-ml:i.llnulh.-ﬂ.l_nmi:lha st widely ooourrng
mmnkmmﬁmﬂummmp and
pimene from Pines s
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Hicoynehesks nvolves condensaton of two Cs precarsors
gviny rise do pemany| pyrophosphane, & CL0 insermediase
from which monoierpenes are derived [Harbome & Baxter
1993] . Condensarion of geramyd pyrophosphase with Ca
precursurs gives rise (o diterpenes, and the other clisses af
terpenaids are similarly formed.

Tridmids

Thee batzer inndoid mono terpenes usually oooar as
phveasidis. Nonghweasidic irbdolds include the sedaive
valepotriates founc in valorsin - Voderiaaa spp.

| Valenianaceas), They are of mberest chemically bocaisse
theey represent a siructural link between and
alkalodids Thiy are closaly 1 the
volatile compomnend of ewseniial ol of Catnlfp -
omarta (Lamsaceae| which s respomsible for atiracting cais
amidl o bl anilrrisils 1o che Pl

Pasonifllorin. o maralerpens gledoside, B a major
constiruent fourd in the Chinese herb Preonioe

[Ranunculeceac). The herb Is andinflansmatary,
mntipyretic and animpasrmesdic [Hisang 193]

SESQUITERPENES

These L350 compounds occur mainly as ingredients of
esaerdial vils or as-lactones, They are thotight in have
cvohved as phytoalexins or antifeedans, compounds
synihesized by plants 25 o resgoisd b Tungal attack and
herhivore graring [Cronguest 1988; Bruneion 196553

has been used m China s an
amrifercillcy agent ln men. It bs thought to
s CHy  mct primarily on the testicular
miichomdria, by inhibiing Cas uptake at




the presynapeic endings [Huang 1993], Despine the high
affcacy (> ¥995%) al posngpl it kmg besm use as an
imferiilsty agent is limited by undesirsable side effects
which inchsde ireversible Infenility |Hanshurger &
Hostettrmann §331].

Ul derived from the German chamamalle - Chamamdiia
Pl rd e [AsEiara cosia) Conbiing tha e colonrsd
st i lerpene ¢haamaosalene 53 well as the anti-

inflammatory compounds, bisabalod and bisabalol caddes.

SESQUITERPENES LACTONES

Thassa: Bt comgoaimls caontain 3,000 differend stmchares
Although they can be found ina few fungl and other
Arggsaapermm families soch s Apdsceae amd Laurscese. they
are mosi characveristic of herbs of the Asteraceae family
[Branesnn |9495]. They tend so oonee it rate (5 e leaves
and flowers, often as mamures of severl relaved
cion pauEds [Harbarne: & Baxnes 19493, The aiffix “olide™
imdicates the presence of a lacione group.
Several Asterarenus medicinad plants and their maln
rsguElorperee imprediond sre listes] boboes

Achiller millsfolia -~ achillin

Imula kelenium - alaneolacione

Artarralit drane — shsinthin

Cnicur benmadictus - cnicin

Armice montana - helenalin

Tadcwstai e pedrhsrisam — puariben odiclo

Thermpeutic aolions

Antginfsmmaiory — helenalin

Anminsmeor - parthenalide, halenslin
Iﬁ:rdm.ﬂﬂ al. 1996],

Stoenachic = micin. absinthin

Antihiotic - slanolactone [Boatto &t al 159594].

Migrame preventative — parthinalide
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Albergic contact dermatitis

Numermus sesquiverpene lacinne comaining plants of the
Asteracear are known to cause coniact dermatitis in
humans. In a recent case 8 patient developesd acute
durmatitis of the mght hand with svene blistering Tollowing
a sl applscation af Amica tinctiene [Hormans & Korting
1995]. The presence of o a-methylene groap 1B the
chemical seruciure {s thought o be a pre-reguisise for
production of dermatiiss |Rodriguez et al. 1978

These are the meost biner mstng of all ierpenoid
compoumnids, respansibée for the acclaimed siomachic and
tomic properties of herbs such as manmubdin in horebound
- Marruhmam rdgare (Laminceae) and calambin from
calunmdi - harenerfiien palroca CHerbserido o).

[Macrpenses tend oo he msost abundant in the Lamiaceae
family, eg. Sodvda sfficinalls or comamon sage which has
amtiviral dsterpenes [Toda et al, 19984], Some ditef penis

have bewn Bousnd bo e prolond effects for & range of

Taxod

Pacific Yew - Taxus baccats
(Taxacose), Prscription drug for
AR CREGET P OEhcr TLEmeors
[Lenazx & D& Furia 1993), The
antimiiotic effect is thought to be
related so the mteracton of taxal

Wy - wiith the tshidin-microtubsale
Q sysiem [Hamburger & Hosterimann

:
o “}\ 1881).




Forskolin

Ciolenas farskodelld (Lamdaceas). Vasodilaoony;
antifnyperiensive; bronchodilstony: positive inotropic
actian 0 Biar decreases iInbrasoular pressuee; inhdbirs

platelet aggregstion [Hamburger & Hostettmann 1991;
Brursiton 1995]-

Andrographolide
Anglragraphiés peenicidara GAcanthacenn), Angihepatoais
|Chander et al. 19495).

Trirgrpenod compoands are derived froms a Cag PrecLrsnE
which was first isdaged from shark liver
[Hrumeron 1995). They have similar configuraiions o
ateraids (foaind in planes and anlmals) whnse Oy skeleoonds
are also dermved from sgquaslene.

The iriterpenodds are a large and diverse group

msde up of several sub-classes:
Tritespenoad saponins
Seroiclsl saponins
Cardiac glycosides
Fhviosierols
Curcurbdiacins
Cuassmosds

Sheriods much s sElgmastenal ard ited ienal s dsential
componenis of cell membranes. amd they are also used as
the stanting material in the producison of steroidsd drugs.
Phytastinads ase characterized by o hydrosoy] groap
atiached at Ci and an extra methyl or ethyl

substituent in the ssde chain whéch is not present

in &nimal sterols [Harhone & Baxnes 1553




) Barprrhasi re g s

Fhytosoerods are minor but beneficlal components of the
Frman dien sisee thiry may inkibi gresth af romoes and
hielp in regulacion of blood chodesternl.

they s improriand comsdituenis of the Tollorwing harbe

Wirharu samaiferiom (Solanaceas), inown as ashwaganda

im Jonirvidic medicine, containg sterosdlsl Actones callid
withanolides whach exhshir anttumor and

brispaiba prodictivg actinviticee

Lfrtioe obofoa - stimging neitle oot Becent experimenis
demonstraie a potent inhibidon of ensymees imvolved in
bemign prostatic hypesplasia, Steroilal compounds
mcluding stigmasi -4 -en-3-ane are thought to be
redpanaible for this acrtiviny [Hireno e al 1554,

Cammiphora mauknl - moorh [krenwn s im Imelia)),
Thae resin comlalng Sieaodds KT &S

whiach krwer blood cholesteral and trighycerichio via
stimudation of thyrold function [Hrumeoan 1995).

poriions are soluble in water. and which produoces a lathar,

The combination of lspophilic aghyeones (or sapagenics|
with water-saluhle sugars gives theen the akdliey eo lower

surface tenaiom, producing the characteristic detergent or
snap-lke effect on membranes and skoin [Harbome &

Haxier 19583 Classifirarion of saponins is based on the
chemical structare of their aghrcones, referred to s
RH[HHIE T~

The most wadely distributed aghyoone is oleanolic acid -
hence the "oleanclic acid ring systesn”™, Othar agiycorss
hivs: thatir dwan charecbErisric srberuses, of. the ursanes and
damnmarane fing sysiems, This group is pentacyclic e
contains five carbon rings.




Saeraidlal sapanins
These saponins contain stenald pANscTures &5 thir
#rmrm. They possess Cyr skeletons in structures which

arranged nto sl rings. Soms: are used
[lm o sk Barirshnes, cortisone, vitemin DL Examples

Glycoalknboids

A sub-graup of the steroddal sapanins ame the clcmgeanin
ghycoalkaloids, in whach the aghycone is a steroadal

alkalosd (contains an N atom]. These are commonly

found in the Solorum gerus i,
GHy "ﬂ,h
THERAPEUTIC ACTION
OF SAPONINS
— £ _
Local eff 1: s kirbared e

Thee detergent effoct nefiesrd o above =

imgpairtant in underelamding the spnificant local effects of

saposrins. Masy gosul woumd healing herbs ame rich in

sapotiina, including Calanduls offrcimalic and Armice

M reng [Bodh Asberacese], Irritant effect on manouis

b ranes af respiratory amnd urinary tracts is responsible

For the axprectarant amd dmretic properiies of saponin

rich herbs such s Podypala senege (Pohgonacess) and

Primpla spp. (Primulaceas), ;

Their local effect is also observed in the tve systean

wlmrﬂmlurrmzm:lu:cehru.teﬂn (] a]
absorb some actrve calcium and
from foods. They u:-dll: geston (thoogh can

berome emetics in large quanifties] and are found in many

foods including tomatoes, spmach. asparags, sova beans
and pats.

Systemic effect

The: agheones onde absorbed heve fFavoarable effecis on
bliox] vessed walls, Saponins from the horse chesout -
Assrwlir kippomstanum (Hppocastanaceas) and batchers




hesnimn - Mecus acrwlegdur [Lilisceae| are beneficial for
variose velrs and hasmorchaids. whide those from Hies:

Aevwoers - Tilea s, ( Tllisceaeh assist by lowering blood
cholesierol

Hasmaolvtic offec

Sagumic dly e e caglak: ol incrmsing permesbiling
al membranes, They tan cause haemalysis by destroving
the membranes of red blond cells, thus mleasing the

Bunnmoglobin

Taken orally the detergent effect is nollified in the sinmach
beefiore aghyconis am absotbed into the bloodstream e,
also ocour by absarhdon cheough sidn — cuts, ey eic, A
Fcim it shady revealed hpemolhytic rates in stenoddal
n.pn-n]m‘u.mhnmrqmrul b0 theise af rierpencids
[Takechi & Tanska |195),

ﬂi.lur-utl.i-u-nl-nl'-;:l:rlhl

The chemical compositian of some sapanins is very similar
o that of human harmones.

Thelr aghconis have simnilar chimieal abractuns 1o
ateraid hormanes e, siress & sex hormones from sdrenals
and gonads. They farm the chimécal hasés for thae Bharhal
slaplagens.

Herbal sdaptagens

Thisse sgeni= are pefemed o &8 ‘harmony remedses” by
Stephen Fulder in his excrllent Book ariginally githsd “The
Root of Being. Ginseng and the Pharmacology of Harmsony™
[Fuilcbesr 100401, still one of the best analyses. of this class of
merdicirmad agene. The concept af sdaptagens is besed




aronnd enhancemeni of vialicy amd goneral resssance
rather than reamment of specilis illnesses.

* Hy helping the body cope with stress, adapiagans caf
help acceleraie lanrning speed, Emprove the memory.
increase stamina in high performance athlites,
alleriate wrsall complaines and cor dman infectinna by
acting as a prophylactic” [Wih|strom 1387].

Oiheer compounds kesides sapanins may also be
imnplbcaned in adaptagenic activity, particudasly
polysaccharides such as those found in somse well krown
medicinal musshmeorms,

Examples of sdaptagenic herbs

Panax ginseng and Panar spp., Bleathrovocons, Gliyoyrhizoa,
Smidax spp., Diosvores spp., Crrfefla cdarics, Bupleiram
spp., and Gamdoolsrrg - the reishi mushroom.

Major sapanin containing herbs

Fepiecaneanis (Golden rod, poke root, mullemn, squill, vieler
beaves, Bguorice. soapwart, senogs. Bivcrswee.

Duretics: Corn silk, Primuls, scarler pimpernell

Anti-imMammacories: Wild yam, checkwesd, sarsaparilia.
liquarioe, Yucca, Bl
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Chapter 6
OILS & RESINS

ESSENTIAL OILS

Essenal pdls are odausaits prrinciphes which are stnmed n
special plamt cells of. glarsds, ghandular hairs, ail dects and
resan duces. They may oocur in flowers, Trnaies, keaves, roots,
wood, sbems, bark and saps. These ails are responsible for
the distinciive aroamas associoted with ndividual plan
species. They are salwhle 5 alcobol and Taes, bis ondy
slightly saluble i water. Most essential ofls sne oo loaress,
apart from amalene which 1s bloe Cin esgpos une 1o light ansd
vidarle alls, siece thiey evaporsts when sibjected to heat.

Extraction of oils

Steam distillstion is the predominent extracton method
used. Oiher methods nclude salvene exoraction, cold
pressing. infusion, effleursge and warer disollaton.
Disillation = a method that involves the evaporation and
sabwequent condensation of lsqueds in arder 1o produsce,
refine, and concentraie essemtial ods. High qualiny olls are
distilles] once onky. whilst some commercial alls are
“purified” by double or miple distillation methods.

The Olfactory System

This is the smactune which is nesponaible for our sense of
smell. The olfacoory nerves conmec dimectly o the limbic
sysoem in the brain, and thereby influence sensary
fanctions such as hunger, sex and emotons. Seelling
ifahas the inhalstion of micosoopec chemicals swch as
thisee Contaiistd & easentinl ails, which flow through our
reDsirils into the nasal cavity. Here thiry s over moast
bony stracthures called turbinates io reach the olfaciney
recepior cells. where the chemical dissolves ansd comees En
comtact with a fine layer of hairs, which then stimulates the




atfactory bulh of the bmin |Wrigley & Fagg 1990|. Research
nto the chemdsery of Han odoins shows there is a definiie
lnk between the shape of mobscubis and their smell
Compounds that ocoar as opiical sormsers (emantiomen)
prrisd e odours that differ acconding oo which isoemar s

[efisttil, i that compounds with the samse chemnical
SCrucidres can hanve detterent odours |[Pavia &tal. 1982

Chemotypes of nils

Essential ol compositon can vasy aceonding to geographic
and genetic Bactors, even thaugh the same botanic species
i invodved - a phenoremon knowmn as chensdcal
polymuorphism. When this occurs a perminology can b
used where the Latin name is followed by the nsrme af the
chemical component most characteristic for than pasticular

moce of the plant b= lis chemonype -
eg.  Thymeus medparis linakol
Thyrruus medpavis thiymsal,

Serven chemotypes of thyme are kneown in the wessarn
Mxlitermanian ares alone |Brusemon 1995).

Chemisiry (f Essentisl Oils

The waal essential ofl condent of plants is generally very
low (=1 %), Hweves many thempeutic oils are so potent
thiey are: s2ill stive in berbal (Galenical) preparations.
Lipain Balatiin these oals are highly concentrated, and ane

widely waind in thas form by aromatherapises, thowgh rarety
Toe internal consumption. Most oils consist of complex
méxnrures af chemicsl compounds, and it is often the
unsijsd: chimmical combination mther than a single
compiisint that = responsible for any therapeuis acdvin:
The: campositian can vary sccording to the ssason,

tmnie af diy, growing conditions and even the genetic
make up of the pant. Many ails contain over 30 individual
compaunds - thse can penecally be identified using gas
chromatagraghy




Major Categories of Aromatic O8] Compaounds

TERPEROIDES

Thiss ané canstructed from a series of isoprene unies
lEked together in head-to-tail fashion.

They are synthisised via the acetste pathwany, as
described edsewhere in this book. The mos) widespresd

are the monoterpenes Cs Hie These include kiones,
aldehydes. alcohaols, mddes, phemals, hydrocarbons. Their
propaerties are determaned by functional groups - caoygen
containing mealecubs @tteched ta the carbon skeleion
|Schoaubsh 1585,

Sesquiterpenes Cx Hye and diverpenes Cw Hy: also ocour
in essatitial oils. Their properises ane less influenced by
functicnal groups,

PHENYLPROPANOILNS

Thes=e compoumds comvtaln 2 benzene ring serucruee with
an attached propane {C3) side chadn. The most commaon
pracursor is cinfasmdc sckl, a derivaiooe of the shikimic acid
pathivay. They Include somse aldihydes, phenols and
phemalic ethers.




o

CLASSIFICATION OF ESSENTIAL OIL COMPOUNDS

Lo e

Lompound Deescription Example
Hydrmcarbaon Comiain ondy carbom ased hpdrogen Finemne; lememene
Alcohal Comimins a hydrond geoup amacked 1o Menihol; serpinen-4-ok
e drrpone strssiurs. e radidad.
Aldedde Terpencids with 3 dogbde -toaded 0 and Ciral {gerani sl seral);
a B e b e a rieronellal
Cyclicaldehywdes  Aldetyde group amached go o bennme ring. Cannemic sld sheypde;
wanillin
Keoone Cooestaing & curbonyl proup C=0p Campden thujome
Frenasd Hydeonwl group altached to u bunsene ring  Thymnk supenol: carsacml
Phenolic miher  Consains an O bepween C asd bensene fing  Safrole; sreshole; myristicin
Chide Ma= gm [F hrdiging 2 or more cazbans Cigwnh, wscaridile
Esvet Containe 2 (s attached 0.8 carton Mechyl salicylane; allyl
‘wothlocyamane
ICmcker 1560] o
Hydrocarbons

These are almost unnversal in monoterpene olls, they ane
the basec smacrure from which other lerpenoid essential
rals &0 dorived, Limonene, for ecample, is the precarsar of
the maun conscivuents of the manasrpenes in mint -
Mestha spp i Laminsceae). mchiding carvone and menthol
|Croteaw 1931]. I & also found in cltrus ails and dill -
Arethiem pravecdeans |Apiaceae).

Lirmomnene and other citrus odls have shown greas

as antivamsar agends [Tisserarnd & Balacs 1900,/ . In a
stuchy supporied by The US Natsonal Cancer Instiruse,
limonene and other monoterpenes fram dill and carmawy
il incresasd levels of the desodfying enzymes glutarhione
smmjhmmnmmmmu
cancey chemap rotisctive activity [Zheng et al 1992 The
nﬂ]im‘:uﬂ]:.h:ﬂ:.ﬂ:g.ld}-rnﬂtmdmm




the citrus family, as well as m dill. celery and other fems of
haiten cenegimption. The hydrocarbans in d8ll il ane
thnusght o comeribiise 1o thedr divrersd action [Malvran a1 al
1552], Limsonene and other erpene hydrocarhons have
akzo been found to possess antiviral properdes in low
concentrations |Schnowhelr 19849].

Fineme

(i~ & [-plnated are widely disiribined in plants with high
propartians in ol of erpentise {erehinchina) Eromn
different species of Pinus Tunpentine od i used as o
rubefacient or liniment in rheamatic disease, Pinene has a
pleiiaiil &romeatic odowr and & &0 importan amgroenent
of many culinary spéces, Inchading black pepper - Fiper
nigrum (Fperaceas).

Other monoderpens hydrocarbons inchade o &
tierpinene, p-oymene. myrcense and o-phellandrene.

Aleohnls

Alcobols have a byroonyd group astached oa C10
h_-,'l:l.mr_l.rhmﬂ:lhl.l'm.'l'h-rmu alcodwl e are 50 highly
vatlwed for their fragrance, healing properties and gentle
reaCtion on skin and membrancs they have heen oenmeed
“friendly molecules” [Schnaubelt 198%), The names of
alcobiols abways end in “ol™  The moss imposanm
compounids m this cless are ~4-0l from tea tree il
lﬂdnmlhnltmmim;[ﬂl:ﬁ:p].

Alcobols rank with phenocls as the maost potent
antimécrobial essential ol compounds, baweser they do
o eantaan the irrdlan propertios of the katber,

Tea tree ail

Dreriwed from heaves of Melaleo aldermifedia and
M limarigfoli: IMyriacess) . nsling (o the sl oosal of New
Sowth Wales. To meet thie Ausmralkan Standand Toe tea trec

all the ierpinen-4.-0l content must be at least 30% while
thewt of the oxddised terpene 1B cneole must nod excesd

terrnm - d-nl
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| 5% [Williams vt al EWA]. The chimeypses of bea tres il
Frvsm rualurad stansds depsendss ks gersetically detesmsined. so
chat all commercial plaracions are searied from seed

kerecvary it bee: 0 thee righs chemorypee. Cribver terpens
consivtuenes of vea iree oil are the alcohol o-terplneal,

hydrocarbons a- and f-pinene. p-cymene and yierpinens,
ansl sesgprerpenes imeiadimp o sk comgaesl
virklBoreme [Poncel 1595940], Terpinan-4-0l & ako & major

IFggrediiens in marjaram - Marforara horierecs [lamiaceas].

While tea:tree od is not the most poswerful antimicrobial
avadlshle. it is considersd by some to be the kdeal skin

s it ddas B i Activity sgainst i wide rnge of
micro-organisms {both gram+ and gram- bacieria as well
as fungi), its bow incidence of irritstion, and ease of
peneiration [Adiman |884]. Tea tree oil can be spplied to all
afflictions of the skin and caifices, The broad antimicrolaial
pitiviey makees it usefl Sor vagine irritnons since these
can result froen & variery of pathogenic organisms
inchuding weasis and hacierla [ Willlams & Home 1995]_
Howeser iis action is not restricied to thas of an antisepeic,
it w5 reverrend By aromaiBerapises Tos it penimil harmsoidzing
altribmibis and imimune simulent effects [Penoel 1990).

Peppermint oil
Dermved from ihe deved leaves and Aewaiting taps of
Mraathat pipetine [lasniaceas).

The all consists of about 50% menthal. The taste and
octour of pepgrenmimt ail are alsa infliendnd by some of s
enimsnr conmgsnens, notahly the menthal esters jasmone
and myenthabfaran The Brter compound has a disagresshle
oschiar arvl ix mminky comeentraged in youing pep permine
planes [Sapuesson 19927], Peppenmin: is ane of the best
carminatives amd the il s someetimes admimisterex in
capsailis or irrieshlie bowel sysdrome. Anlmal stadies
using peppermint od demonstraied a significant

effect. thought io be limked g0 the membal
comtent [Tadded ot al 1588, Menthol B an ingredient in




wrvieral pharmacewtical preparaisons and inhalants far
congestion of the respimatory tract.

Diher terpene alcolnls

Geraniol, citromellol fron rase all, Sosa gellics (Rosscean)
aral aremibed] geraiivsns Pelarpoaiam soo [Gemaniasoiac.
Meral i5 & steralsomer of geransol.

Rarmeal is found in Bosemary oil - Sosrarirus officimalis
{Lamiaceas)

Limalod fram lavendir ail - Lavandida spp. [Lamiacess)
and viang viang - Cananga adorata (Annaonaci].

Santalal from hearvaood of ssndalwood - Sanzalum
athum, 5. spicaturm {Samvinlade |

Aldehydes
mmummmﬁwmmmudm

abcohod — note that thedr names and in “al”,
hmmm].ﬂmw[lkﬂhﬂm geranial, citromnsilal
Luldetwdes)

Citrus ails

Basential mils sre proesent in beaves, flowers and fraits of
plaivts 5 the: cionus, bowever the main meslicing cils ane
found in the fruit peel. The best guality o8 come from the
hitter orange - Cifrus gwntips (Rutaceas) and the lemon
= Citras limon, Although the bvdrocarbon Hmonene is the
major constitug, thi: &namsa of the olls & determined by
thi presence of aldetydes, namely the isomers gorknksl
arsd neral - together known as citral, snd eitroacllal. Cleral
features as the dominant constiti in other ciines
flavoured oils such sy thoss froam lemson grass
[ Cyrrebseapsiygean ¢imarus|, lemon badm (SMelissa offanmalil,
bemasn verbsena (Alloysia inphpdlal and the Alstralian Swees
verbena wee - Backfhouria cifrindorg, which oonsiss
almenst entirely of citral, Thi lemion scerted gum -
citriodorg (Myraceas) - consists mainly of
citranellal with a small st of the alcohal citranellel




while lemon soensed tea tree [ Leprospermaum ol trafum)
combaing Both citral amd citremellal.

Properties of aldehydes
Apart from its pleasant aroma, oiral is valoed for s

sedarwe, anciviral ard ancirvicrabial propartes, Citral rich
erlls aleriee froan lermangErass anel B man sSoenoesd 1B cree

were shiown 1o enhiben Cardicla alfdcans at mare than foor
timies the rate (zone of inhibithon) of ees mes all | Willkems &
i this analiiey It Sratis Tl PR ST
CHUSIE SENSLIVILY I some res

their use in topical applications. Ciiral and other aldetydes

e also theaisghit oo have: anisunot propsrtie, though thi
ferwr climical trimds carried ot on theem are moomchasive
[Tisserand & Balacs 19808789

Cyclic aldehydes
These are also known as aromatic aldehydes = they are

dexfved From phemvipeopenesds and have no DErpenD
structure. They have characieristically sweet,

cdowrs and are Bound in some of Our most known
Ieerles and apices A1k ds climamot and BUEmeg.

Cimmamic alkdebwsde i3 found in conmemean and cassia barks
= Cinnamomiem spp. (Lauraceas). Hemzabdehyde is the
enain corstitaeng af baer alimond essangial gil,

Trsserand and Balscs [ 19888 report on recent researnch

on henzaldetpde, Sor which anti-nomdar properts have
bervrry demansteated in olinical trials, While these aldebydes
et considered ta he nxic [Tserand 198A].

Fhemaols

‘Whille present i ondy & reliniwely firw arcmatic berbe,
phenalic volatile olls are amongst the most potent and
poternkally tondks Comapoands foiand in essential alls
Fhenods are represented in both major classes of ammartic
copouneds - the motsoterpenes and plsenylpropanalds.
The major monoterpenes phenols itbymol and carvacrol are




Fanitid in thyme — Thywans spp. amd oregamo - Oripanum
eralpare [ Lamiacins],

Thymal

Deerived from oil of thyme - Thymus ewigaris [Lamsaceae).
Ty @il conss s entingly of erpaemnes, the most dominant
belng a mixmure of the phenols thymol and carvaonaol.

Dl:l:u:rmpnmm prissent & e aloolnls linalool,
peraniol and a-terpineod [Stahl-Biskap 19491].

Thymod is expeciorant, antimicrobéal, anthelnvintc and
antispacmmodic, B is s dermal ard maicoas membrane
irritant and cawtion is required in bis wse. The tincoare s a

afler mesns of admsingsrration than the ail it

Eugenol

Tl pnin Soniree of eupenal = clove il from Dower bods of
Spzypgiam aromankoem [Myrtacese), and it is a magor
comstipaent of hay beaf and allepice. 18 has ami-microbial
propenties akin o thymol. which, coupled with ies
anaesthistic propenties make it an #ffectisar disinfictnm and

cauterising agend in dentistry [Valnet 1980). Clove oil is an
effeciive sopical remedy for inothache and Is o poswerful
stimialant amd aromstic. Clove powder is an essential
mgredient in the “Compositon Powder” made famoas by
haemis Thamson. Recent stisdies demonstrale potend

i effecis on lipdd perndidation | Toda e al 1994
and dusl inhdhition ol arachidonic scid and plavelet -
aggregacing factor (PAF) for eagenol [Saeed et al. 1595]

Pheninls wre thie steengest antimicroldis] agents amonpst

the monoterpenoid compounds. but potentially very
irrican and BOAGEE EECE[ Im very low cod comratians

|Schmaubelt 1904].

Fhenolic ethers
The majority of these phemals ame derived from

phenylpropane. |:H'IIIII.I.I:IEI1I onstituenis of
mqﬁuﬂuﬂ ul.u,.n.nﬂ-n:::d.-nthqﬂqd.m
and earmagon.
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The stnactures are characterised by a side group with

Pets Geevggems altached to the phemylpropamoid ring as
THCCRI S, iy s,

Phenols cthers when lsalaned aec Ervitaid &nd sonic, arxl
the cdls from which they derive must b used wich grest
rars The spires rhemssluee are penerally corsidessd i
he anfe.

Salrale Fram the: foat bark af the Aessafras I:I'H'—m
adbirure arsd Comaphiora spip, both of the Lavrsceas Family.
It b= alsn found 25 2 minor constituent in cocoa, otmeg
amd pepper and was once the principle mgredient of “mos
™ |[Halll V¥F3], Uleae of thiss oil is pestricte] dige to

suspecied carcinogenic prapeeies,

Myristicin from nwimeg and mace - Myristica fragrars
IMyristcacessl. [ also vcours in black peppes, carrot.
parsley amd dill, Myristicin is strocturslly related to safrol
a5 e i higgh dossss, Nutmeg issell edhibils narcotic
and Inodcaring praperries, thsigh 51 doses Fune rsedicinel
uses o bower doses |Hall 1973,

Methylchavicol is the mam constituent of odl of basil -
acirraiian busilicuen (Lamincear). As with ather phenocls this

ane 15 o skin rian, thoagh it s milder than sugeal
which is a component of the French basil varieties [Home

& Williams 1990].

Amethol derrved from anisesd — Praninella amdsiim
|ApiaciRe], slar amise amd Remnil,

Apilobe derived from parsbey seed - Petrosefinum erispam
IApiacese).

Krrmis:e
Monmerpenald ketones are cyellc compounds n which a

carbonyl group is attached to a carbon ring. Monocyclic
betomes such as carvone contain a single carbon ring while

dicydlic ketones like camphor contain te fused rings.




Ketones have attamed a notorieny bocasse of their alleged
toaic and shoetifaciont properises. bowever Bot all keiones
ar bonie | Tisserand 1988]. Kitanes are present in sam af
the moge bervign essential odls susch ag those from spear-
mind and fenned. On the other hand thupane, pulegone and
refated ketones are certuindy voxic with potential for
inrhuring cormailvions in high doses, amd they must never
be used during pregrancy, On the positive side kedone
vodatile ails are mucodytic and of benefit for respdratory
congestan [Schnasbelt 1904]. The kesone carvone is
eptically isomeric - one Bofmet [+ -carvene is fousd in ail
of caraway soid - Corum care [Aplacese) whereas the
other. (-]-carvone. & s tain constiboens of of of
spearmilat - Merthe sricaia [LambBicese) [Pavin e 2 1982].

Camphor
Detived from the hearvwood of the camphor laurel -
Crmnamomisn camphorg (Lauracess),

Much af the camphior used in commerce is prepand
synthetically from other monoterpenes. Camphior s a (NS
stimmulant which & waic in high doses. It is peimnarily wsed
as & topicel agent for ies ancipraricic, rubefacient and

mucolytic properties,

Thujone :

Thils kesnne wins originally isolated from the Arbor Vime -
Thugja ooctderrall (Cupressacese), howeser il alse vocurs
in soene unrelated plants, pariculerdy thoss of the
Arterrilsia gevs (Asteraceae] including wormmood

{A. abeimsfinon} amd mugwort (A valgaris, Dther sources
are kaney - Tanacerum vulgaee (Asieraceas), sage | Salvig
afficiralish ard clary sage |5 scdares) from the Lamaceas
Family. Many of these herbs are speeped in falklom with
PepLstations as stimudancs, peychedelics, anthebminrics,
abontifaciemts and as ingredients in isexicsting

#isch as vermouth and absinthe [Albert-Pules 1978), The
mrﬂhn.dlnﬂdﬂm.hawmdm
contra-indicaved for pregnancy. Sage ail is the leass toxdc of




i, Ecrack

mﬂg:mpwmmmmthqmmmk
sfill meecessary i its use | Tisserand 1988].

redaited kemone found in ol of penmyroyal m
(Lamancese], has similar properties, and the same

precaurions an s use apply as for thujone contalning pils.

Crmicles

The axigles aae & vy ameall grosip oF esses @l oilks,

COs Eing Basically of nwo unneaced alls, the monotETpene
gthier 1, B-cimeole and the perood de ascarbdobe.

Cinenle
1,B-cimeale s ane of the most widely diseribuoted
compounds in the plant wark], boing nn oxicisad

dertvative af other monotenpens compoands. Cimneole is
the majar comstituent of Excshpius oil desived from

mUmEengus specks of Eucalyprus (Myriaceae) - henoe the
albErmativg name eucalyptal, s alse the major
constinsent of oil of cajuput - Melaiewna cafupun
(Myrtmcean], Cineolie is an expoctorant and

menlyic
agent. and is a universal ingredient in coagh losenges snd
islletE Ml catloms.

Eucalyp s all

Fucalypius olls vary in aroma and guoality according wo the
leved of cineole and of the minos constitients presant in
each oll. Clseale rbch alls (penerally from

phahirluy) are preferred for medicinal use whine their
expectorant property |s highly valued, however other
st with a different balance of compoands ane
sometimes peefermed - especially by aromatherapisis.
mdmm'lbwﬁﬂ dh-m]lhuﬂnuﬂm:nlﬂﬂr
kevane piperioone. All Eucalyprus odls ane renowrsed for
ther artiseptic qualites. while some species have b
showm to inhibét viruses as wedl. (ils high in cineole and
werpene ydrocasbare ane considened the most effective
against muenza vinases [Schnaubelt 1988/8%. The
SRR AOAIVIEY of using rwo of mane etskntial ails




ingether can result in an even seronger ancinaennhial
as demonsirated in an experiment where the

addition of basil oil o eucalypius odl moreased the

bactericidal activity teenty-fold! (Brsd & Gorm 1989].

Ascarkdals:
ASCAriGale, 4 IErpens perodloE, 15 CONSIEEed 0 e TR

sl highly toxic of all the essemtial oils [ Teserangd 1988,
It is the main constitoend of wormseed odl - from
Chesnprwiliem arehivinies (Chenopondiacese| ansd » esser
comstituent of ail of baldo, from Peumes boddo
[Manimacess). Ascaridale B srongly anthelmintice thogph
its uee is limited by igs toxsc navhare. Wormsesd is
sometimes used in a omde form,. 2 poswder ar Ersc
wihite it is relakively safe o use in low doses

Esbers
Mot esters are formed by reaction of terpene alcohiots
compoumils. are generally present
hﬂmmﬂﬂmmm
araimis chardctirise many of the oils in which they appear.
Ol of lavender - Laysnduda spp. (Lamiaceas) - comtains
the alcohol linalad (also called linslool) akong with its ester
limalyl acetnie

Miast esters are gentle, non-Eviant compounds, whose
action is mainly sedative and anti-spasmodic [Schmauhelt
1598%]. Examples of these are Toursd in ofs af livenider,
roman chamamille - Amdkermis nobilis (Asteracese], clary
sage = Salda sclarea (Lamlacese] and bergamiot — Cirras
el Fareriu e (Rustaceae), Less benipgn esters are found in odls
of winiergreen and muostard [ses beloswl

Methyl salicylate

Dierived from o of winpergreen - Galthueria prrocs e
(Ericacear]. Methyd salicylace i an aromaric ester derved
froans cinmamic ackd and methanal, thowgh it can now be
pradisced symbseticallly [Tyler 1988]. B is mainky wsed in

ascanida’s

5§ D
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topacal applications and linaments as a counséer-irritant
angl antirheiamatic, Internal administration s not
recoananetsdiod since B s quine s in larpe deses,

Allyl isnthiocyanate

This is a sulpbur compound deriyed from olls of mustand -
Hrarzies mipgre ardd spp. and borseradish - Cochinmnia
aranovacid (Brassiceceae). These oils are exiremely toxic
&nd irrivarn ra the: wyes, skin amd micois metrhranes and
shoudd noa be used therapeutically - either exsemnally or
imternadly [ Tisserand 1988]. Horseradish and muostasds are
baest used ax foods ar in plant extracis. Allyl isothicoymate
&nd aimilar eosmpaunds Troemn ke Al genis, an: known
1 have antinnicrobdal and antbnemor properties.

Allyl sulphides
These are s prowp of sulphur compoands based on the
“"alhd™ gronip (CHx=CHCH:z) which ane Towand in garlis -
Alltum sarive, onlon - A cofpa, and other meenbees of the
Adlfum genus [Lillacess). Thedr common precursor & the
sulphur-contxnmg amino acid cysteine. The complex
chwmistry off garlic and anions s bt pinviewsd by Eric
Bloci [15685] and more necently By Sendl [ 1555), Exraction
technigues usang different solvents has assisied in
idenirficaiion of oxidation and decomposition producis of
garlic and onions. Thess inchade:
diadlyl disulphide - product of steam distillation of garlic
& allicin — the omiche of dialiyl disulphicle, and soarce of
4 garlic odour
F g™ ®  ginene - formed from decompasition of allicin
alicin lacrimatary factar — convirted from procursor by
enimymic action when slicing omion [Block 196505).

Apart trom antimicrobial propertes noced above,
allyl derivatives such as ajoene have demonsirared

4
¥ ¥ » inhibithon of
Ao B
i1 e hypoglycaemic effects [Reater 1935],




Resins are salid, britthe subsiances secreted by plams into
special duscts, aftem a5 a response o damage bo the plane by

wounding. wind damage eic. Their main rode appears o be
protection of the plant from arack by fungl and insects

Praics aro defficuh o clossdly bocause of tholr aamarplis
CidiLare, d:.:ym:umpﬂ.m wihbchy include |pnans,
resin acids, resin aicohols resinnrannnls, csoers and
resenes [ Tyler L988].

Besins are insoluble in water bus sobable 1n alcobal, faed
pills, volatile oils. They are beavier than water and wolacle
pills, and bave high boiling podnes. They are mansiucent and
barn with a characteristic smoky flame - hence thedr use in
imcense. They have fiative actions bence thesr e in crafis

and industry.

While classifying imdividual resins i difficuls, they ane
somnetimes classified as mibxnare with adher plan
CONSIFIENEE £F. FUME-MESing, odis0 - Fum - resins, gheenmsin.
Ome of the meost well Enown resins comes from che PR
prnus [Pinaceas] and s known as rosin. This amber
coloured resin is mamly used in varnishes and otbser
indusirial products.

Ralsarns

Thise are nesinoais. mictimes. that contaim cinnamic and / or
hienend acid o thidn celisr.

Benznin

This balsaméc resin is derved from the bark of Soyrax
benzoin (Styraceas) trees in 5.E. Asia Henzoln contains
cinnamic, benzoic and tmierpens acids Hs actbon is and-
sepitic, stimaland, expectorant. divretic and ancifangal. It ks
useed 25 & food preservaiive as well 25 an ingredieni In
pharmaceutical preparations such as Whaifield's Oinemnent

fmlhnl;dlln:ddjhrlu;lum,u:hlﬂﬂhulﬂfﬂ'lml




Podophyllin

Derived from dried rhizomes and roots of Pedapbpllue
pwelinim |Berher dacess), a plant which originaies in the
boresis of ceniral and eastern LESA.

Combains 3.5-6% poadophyllin resin consistng of the
lFmans:

podaophyllotaxin 2

2 & b pediatin 15% - purgative principle

= lignan glyoasides (lost during preparation of resins)

Fodophyilin powder has a peculiar bigber taste and is highly
Errilating 14 mscnus membeanes, especially of the eyes. |is
causisc nature 18 utilized in the form ol topical applicatans
for wares and condylomas. Internally it acts as a drastic
though slow acimg purgative. H is also anti-mitogc, be.
stoqes el alivisions and is sometimes used n leukemda, but
probdems with side effects. limits its use,

ook, Kava Kava - Piper metlysticum (Plperaceae)
This large shrub & widely cultivated in Ooeania. The dried
rhizome and rood are used in prepamtion of an imtexicatEng
beverage. Knva containg 5- 006 nesdn, musde up of lecinnes
known as kv pyrones — kivaln CHi0y) methystcin
CraHulh.

Kavn pyrones are potent, centrally acting skeletal muscle
relaxanas. The action is hypnotic; andignmetes andative

local anaesthetic; smoothe musche relagant; antifuegal Mo
intersction with benesdiasigine doags o with moderate

oanaumption of alcohod occwrs, nor does kava impair
mienal abermess. However continually chewing the roat

can destroy wooth enamel, and eventaally becomes habit-
forming [Booe | 304],

Cannakhis

Canmnabes resin or Indian bemp is derived fram dried

fnwering tops of pistilkaie planes of Caanabis saniiag
reTTRR YT mcAnN D o anel C irnddica [Canmshacean). The plants cooain 15-20%




resin consisting mainly of A-etrahydrocannabinol or
THE. THC is techmically a bengoietmabnydropyran and it
stractume dirives feom both phenolic and erpensc
procursors [Braneton 1995].

THC is a Bpophilic compound which is quickly absorbed
hast lrearhy rxereind. It B respansible for mosd of 1he
pharmscHagic actans of Cannabis, Therapeutically i s
cuphoric, sedative, anti-nilssan, appeite siamalant,
branchodilator and reduces inim -ocular presaine in
plaiscenn, However legal restrictions mmean thal Most use
of the herb s illicit. The eaphoric efecis of the herh ame
well documented, as are the peychologics] depetsdence
ard disruptive effecis on memory and cognitive processes.
lis use has also been Enked co infertility |Sethi 1990],
Hoswervir actang teodelny is wery bow and thene &ne e
documenied cases of fatalities from Cannahls use
[Brumeton 1935,

Major resin & oleo-gum-resin containing herbs

Myrrh

Dileo-gum-resin exudes from incisions made in bark of
mryrrh trees in North Africa and the Arshian Peninsula -
Crsnmiphora molmol (Burserscess) - and Indin [T k),
where 1115 knemwn as gagpul, The maiin consdooenis are
resin 35- 40%, gum B0%, valinie oil 2.5-8% along with a
hitter principle. Its actions &ne and-sepic, antimicrobial,
astrimpent urul stimulant

is the i e erived from fruits of
Capmaicin pungent prine

cayenme pepper — Capileant amnum, O frufercens
I;Su-l.umnna'l Capsaicin is a phenalic amide with the
Barmmiila CiaHzzM0h. It is present in the fruit 81 & bevel of
ainly 0LO2% yet ks taste is detectable even 1o minuie doses
The compoursd acts &5 & local anaesthetic amd paim
reliever throaggh o complex mechanism (Pabemvrich ansd
Cracker 1993].




Ginger
Thi alsa-pesin from the rhizome of ginger - Zingiber
reanalis {dngiberaceae] contains phesolic sralkinones
are: eelated o the pigrment curcamidn, from urmeric.
Tharse are known as gingenols, and are the conmpoands

responsible far the famdliar pumpent mﬂm
Ciligaraods, dhiiives] Domn Iﬂplupl.l.:..l-.m
and hepatoprodective racs [Brunston 1585],

HRecently, Eﬁﬂw | diaryEhepienones) with
antifungal progaries were identified in ginger and named
Engerenone A, B & C [Endo e 2l 1990].

Mnﬂjﬁwlhﬁhmmm
Asafourticln & ane of the mos: pungend of 2l spices, it is
mhiaimed from the rhzomes and reots of @ shaab thar B

native 1o the sopach-west Aslan region. It is rich in an oleo-

- eesin, made up of & | 7% volatle ofls, 40-64% resin

aml 7-2¥% pam. The valaile oll conmins disalphsde
similar i thos in garlie, The resin consists of

compounds
Farnesilenals which cousmarins,
with ferulic acid mmmmmflm? ;|.'|ilii.*:l:q

FIXED OILS

Linlike: essamntial oils. fiwed oils are non-volatide. They are
classified & primiry metabaolives, and as nsiridional
subiseances they ane pot coversd here in any detail.
Hiowever some of the fixed olls heve pharmacolsgical
pruprerties which are of interest to the medicel bevhalise.
Fized aiile are composed of fatty acids, hydroarbon chains
with a mthyl (CHa) group at one end (@0 end}. and 2
carbaoyl group (CON0H) af the other (8 and].

fat
ﬂl _hydiracarban chain -T:-

CHy COOH
Detypackd

Ti



Carborn bomnding
Edtp:dﬂmdmﬁ]ﬂmﬁimmﬂrnunﬁuﬂ
douhls bands and 8o which end of the carbon chain the
dowulle bonids ane predrest to.

1. sanarased faity acids - no double batwls eg. stearic acld

2. moncunssisraied fby &cids - one Gounle bond o
odbesc medd

3. pulrurulnﬂﬂlﬂ-ﬂj'ldd}—h'nurmmdnuﬂrbumdl
e limolelc acisl

Essential fatty acids
EH-:ulluITﬂu'g.ll.:I:Iu{EFhl]mp-mmmuﬂ thi hosdies
cells. and are espocially cancentrated in the bradn and
contril nervous gystem. The body is unalbe to synihesize
thyissit acids hence they mast be provickd in the daily diet
Linoenic acid is one of th: mos imgertani [FAs Adl EEAs
ape in the (13 and 6 serbes Eatiy acids.

Saw Palmetio — Seremoa repens syn. Sabal serrilata
[Palmae]

Frults obtained from this species of palm an: very rich im
fats, inchading oleic, lsursc, myristhe and Hnolebe fatty
acids, Lipophilic extracts of the herb inhibit the enryme
Hurrl:ﬂu:n.n:lﬂﬂmﬂlll:ﬁrbrmmtmﬂu
harmane tesbosterane to Sa-dibydrotesiosterone, the
metabalite sssnckaied wilh prostate enlargement, Clinkcal
trials suppart the use of saw palmwedta extracts in the
treatmunt of benign prostatic byperrophy (BPH] whibe ik
uﬂ-lﬂqﬂﬂnnh}puﬂmmjmnﬁlmmhﬂh
hirsustism and even baldness. Recent studbes showed the
inkibition of Sa-reductass comesponds with degne of
umhuhh:hmulﬂnimﬂﬁﬂy.ﬁmdn#m

Fatiry acids sherend slight
inhibdtion whili: the

w_ﬂhm WM "l:l--l-u

linolenic) were the sinengeEsL




imhihitors [Miederprum =4 al 1994]. The length of the
cartin chain also influencisd the degres of inhdbigion.

Bvening Primrose (il

The ail is desbved frant secd of Oevsorirg Pl
(rekgracike], Evening primnase ail i rich in the 0 6 Tanty
nedds, linedaic ard - linolealc acids While linaleic acid is
ciciily ahtaiid & a dsitary il - lived e acid (GLA) is
redarivedy pare Bn Toswde aned B psieally conwerted (o o in the
Bty Frarm alintary linoloic acid. Hawiver thame ane many
Factoers theaat raky s respodilale for Bocksn g (e endymid
pEcess ped pnaiaibe for this, and asopss individials wigh
isherent susceptibilicy o allergic disosders, excama end
fthma inclusded, ane usually deficient in GLA [ Willend
1552, Thesapeurically, evenlng primacess ail and other
pEeparaEns conkiingng GLA ane ussd far asoped axcima,
FRl5 and masialgia, rheusmanakd artbritss, erdomericesis
and schizaphirenia [Horroldn 1550], GLA i abso present in
ol of Borage { Horago officincgdi and othee plants in the
Baraginacia.,

EPAs
This is an £ 3 fatty ackd with the long name of
wicomapen tnenaic acid (EPAL. EPA= are maindy foumd in
fich ails, bat are present in certain vwegeiable ods such &=
linsswnd, carslin gl walnial oils This long chain
[20-carbor] pohyunsamurated Taoy acid inhibizs
pro-laflammatory prostaglandins including leukotdene: -
respaonsibde far bronchospasms that occwr bn asthma. High
levels of diefary EPAs reduce thrombaosis, by activabon of 2
inactmation af the platelet aggregation Escios, The rsulting
chisriaas in Biloend viscosicy

braads 1o prolonged bianding
w e et st be tadeen
=t with coution by those on




Other éffocts reconded ane decieases m chobesierod, VDL
and trighceride levels - indicating that EPAs an generally
prospctive agains diseises of the vasoalar sysiem.
[Marderosiam & Liberti 19E8].
[}

F
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Chapter 7
ALKALOIDS

Typical alkalaids ar devivind fram plant souirces, they are
basic, contain one or more ndtrogen aioms (usuallyina

hereseyclic ringl aingd they hane markesd physsological
effects on humans or anbmals

Willards Definician sdds th: Sollowing oon dithons:

Muideciale st comtain nitregen connecied io at lesst
2 carbon ¥ioms. and have at beast | dng The

cains! bt & sirwctiisal dnlt af macromolecular cellular
subsiances, and canmot serve 25 a vitamiin or hormone.
[ikard 1982 2059)

Most alkaloics are derived at least partly from various
amino ackds as their direct precursors

DM scovery
mlﬂﬂlﬂ'ﬂ“ﬂﬂlﬁﬂh‘ﬁﬂ#ﬂlﬂlﬂﬂﬂhﬂmﬂ
s covery off sererall moee alkaloids cver the next 15 'IT

e alkaloid wae first applied by Meissner, 8 German

pharmacest. ard originally referred to all plant alials

Matural Occurrence

Adkaloids are found in 15-30% of all flowering plams, and
an: parlicidarly common in certain familes such as
Fabaceae: Liliaceas; Hanunoulacess; Apncynaceas;

Solanncene and MPaguiverncese The most widehe occurring
alkalowds are caffeine and berberine.

While the higher plans ane the major souree of allabaids,
they am also knerem o ocour in kwer plams sach as
horserasls and algae. in fungi and ocher mbcroorganisms,
IEdects armd aven the organs of mammals [Kapoor 15695, In
they may be found in rooss, thizomes, leaves, bark,
it o farads, Cver S0 allalaids maay oocur in s single plam




PROPERTIES OF ALKALOIDS

Alknlnéds are geresally white or coleariess crystalfine
sollds containing teygen. A minority of aliaboids ar
neygen free, existing as Bquids. These include nicotine,

candlne. spanieine and lobeline. Very few coloured
alkibnlds exist, moceptions are sanguinarine (ed) and
chelidonine |yellow).

With few exceptions (ealchicine] alkalobds are all alkaling,
narnieag red Liimus papses bue

Mamy are precipitaced by varioas reagems eg. Mayura
imerouric chloside & potassium odide]. Marmy g msae o
less characteristic coloar reaction with certain resgenis
Afnst are susceptible ta destruction by heat, some by
eposre io air and ligha.

Salubility

niost alkalaids are practically water insobabde Wates
sl alkaloids includs ephedrine and calchicine. They
are saluble in ongamic sabeents — chioroform, ether, akohold.
Alkaloidal salis ase generally solubde in water and aleolwal.

Mommenclature

A alkalokd names end in "ne”. Otherwise thelr names
haave & mumbser of arigins:

l. From generic naene of plant - hydmstine

2 From specific name of plant - éacalne

3. Froum common name of plant - ergotaming

4, Mwsinlogecal activity — emeetine

5. Discover's namw: - Inlseline

Where mone thas ane similar alkidald are present i a
m.mmﬂmﬁmﬂhuﬂdmmm
hydraqulnine are present aang with quinise n

Cimacfsona spp.




Irlhmnm'!ﬂhmnmurfmcﬁnlhdnlﬂum
progninen, Thes dnr sineral good reviews
this subject |eg. Robinson 1386, 1981; Marini Betiolo lEI-H-EI-I-
Examplis of sorme of the more dramaric actbons of
lkalcahls ames
analgesics! narcozics - morphine
enpdeiatics — atropine
miovtics - pllocarpine
nperiersives — ephednne
bypocensives - neserpine
bronchodilstor - kobeline
stimudants — stryekndneg
antimicrobials - berberine
nrutileigkernas - vinblastine

CLASSIFICATION OF ALKALOIDS

Alksloid= are 2 and MMMEH
compotinds that eawy lassi

Emmﬁﬁwﬁlﬂﬂﬁmmm
Hetoraoyclic alkaloids - regarded as moss typécal
rﬂl-l'ﬂﬂfﬁlzqﬂi:m—ﬂ&:mnu-

or hickogical arines of. aphedrine,

Majnr Alkalobdal Growps and examples
Pyridine! pépetidine - nicatme
Tropame =
uinaline - quinine
Isoquinodine - berberine
Quinclizidine - spanieine
Pyrrallziding — serssicaning
Imuivle - reserpine
Irridiaznle - piloearping

amines -

Piifisu alkalcids - caffeine




L"I"HIIIHE - PIPERIDIMNE ALKALOIDS

These alkaloics have their N atoms in typical G-membered
rings, which in the case of pyridine is a bereense ring. The
mm“m-:-nlmm&mliﬂc acid
thoiagh lobeline has a unigue biosymihesis (00 Bekn.

Maln Alkadoids

Conline [o-propy]pipesidine) is found in spocied hemlock
- Comirm marelmien (Apiacese]. [t is a pipsridine
structure with a shost alipharic side chain, and 1s a volatile
u&ytmmd.fnmumrlm:#ﬂtﬂﬂﬁdnmhhr

parabysis.

Nicotine (1-menthyl-2 {(3-pyridyl) pyrrolidine]

FCia Hug Nal

Feupsd in wobacco devived M Nioodiang tabvcum and
ather plants af the Solansceas, Including the Ausiralian
pituri (Diudwsdetn hoproondil) wishse properises wirnd
exphoived by Aborigines in thi central desert [Watson et al
], Nicotine also ocours in many remotely neloned plants
a1z ds cluh mosses. This is possihle sice the precursor

micatinle acid (vitamin RS s of widespread desirdutlon in p

pmrid s

the plat tamibe Pure nicotin Is a cobourkess aily alialoid, -
wehili: salts of nicotine are needily waer soluble, The
prime pharmacalogscal alksloid in 1obacoo s L-nbestine
{0,8-10r%}, along with nemicotine, anabasine and
nicotyrine. Structurally nicotinie ConSISTE of & smple
limking of pyridine and pyrollicise iogs.

Piperine (1-piperoyipiperidine]

Found in Piper spp. - Fiper nigrum (blsck peqiper);

Piper lomgum (long pejsper]. Both peppers ane of major
importance in Ayurvedic medicine. Piperine has heen
showm o have hepatoprotecove effecis thdugh kess potent
rhan sibymarin (Kol & Kapd 19493].

nEslifeg




Arecoline (arecabliine methyl ester)

Foaind in betel nut derived from the palm Arecs canscfa
widety wked if many countries 3= o masticant. Arecs also
candains abaug 15% tamnies,

Lobwline

Fiumnd im Lobelur inflany abong with lobelanine snd
lobsedanidime. The main ring in bobeline is derived frons
hysine via piperidine, while the 2 benzene rings it contains
derive froem phesylalaning vin the shikimic-acid
pathway |Samuelsson 1952],

Leabstliad s o pedazand and bromchodilator originathy
mde famnis by Thomaon and the Physiomedical
school of hesbaliits, Biwevar its use is now mainhy
ek restricted 1o miedical practitioners,

O

This is an exasnphe af a bicyclic ning sysiem with the fusion

of a benzene and a pyridine ring, Riosymthetically they are
refaied in indobe alkalobds simee bath groups sne derived

frieen the same 2 precursors. irypeophan and boganin - &
resanodarparne irickoid |Semuoelsson 1992
Main Alkaslodds

Dizinine (§-methoxycinchoning) Cag Hag Nz D3
{hsinisw is found im Peruvian bark - Clrckona spgp.
C]:-) [Fublaceae |, a wee which originmes in the Andes mountirs.

Ther ymagar speckes used are Cinchoma suceirabra arsd
tedgeriara (ruinbding i the isomer of quinine.

i Cinchona bark contains 75 closely refated alknloids,
including the: sals therapeistic alkaloids in this category
The sverage vield is 6-7% {(25% quinine, 5% quinidine].

The hark ales codtaine cinchomannic acid (2 -4%) which
yields insoduble cinchona red’




ses u-l'qumlrrlil
anti-makirkal
skedetnl muscle rebaxant (reatment of nociarnal naght

cramps]
febirifusge for colds, influenza et
rrvnie wamhier — cpalrd e b5 wery hirner-

atrial flutseri fibrillacion

Craimidine depresses myncardsal excitabilyty, corsdction,
vebocity and contractility. 1t & used in the Form of quindding

sulphate.

Side effects of guinine drogs: .
Tinmitis Ccinchonism'); skin rashe vertige: unasual
blpeding/ bruising: visaal disturbances,

Other alkalobds

ime alkalaids are particularly Common smangst
mmm Tumily.

foEmenn noe comlaies 30 known
mm typi [Harborne & Baxter 1393].
These include arsd y-fagarine.

Another Butaceous plant with a similar slkaloldal spectnan
ta roe i prickly ash bark - Wmﬁm“w
guirsoline alkaloids Eolaved from ; Fre WA
were shown 1o have cytotosic and antiplatebet activitees
Cheer e &l 1594].

ISOQUINOLINE ALKALDIDS

These alkaboids resul fram the cood than of a
phﬂjhh;rlmﬂma;m-::nuﬁhu ;Eljln.l:ﬁ.uhhhﬁlﬂ
dertvative. Both mobeties ape desived from the same
mmmmpwarm
1 found in the
qumﬂﬂwmmm;mﬁ R
This is a very large class of medicinally active

funne

o s recd e



which for copvenience can be dividied irno the following
sub -classiBrations:
alkaloids - morphine, codelne, thebalne
[phemanthrene derimtives)

Benzyvlisoquinolines - papaverine, oxyscanthine,
muFsocurarine
Frachherberines - berberime, hyres i, [l e e,

PROPERTIES OF ISOQUINOLINE
ALMALDIDS

Repored pharmicolagical properties include the following:
amtispasmeod i [papaverine] [Martin et al. 1)
amtimicrahial, antdnumor W et al. 1989
amtifungal (Ferrorrhizing) PGrayer & Harborme 1]

antiisfl Iﬂlﬂﬁmﬂmm

a&ngivirad, Silva 1 083F]
antoidant (ocyacanthine) [Mudber & lereis 1994]
enzymee inhibitors | Robimson 1906]

Oplum poppy - Papaver sommnifenam

Cipaum is the dried latex ochainesd from meisions rmadhs in
angipe fruits of the ofpium poppy. The official opium drag
ks standardized 6 contain 10% morpidne. Opium contains
over 40 alkaloids which ape usually combined with
meconic acid, & Algnanse compound for identafying

o ,Sermee major opdum alkalobds ane listed below
|m'r L HE

morphing [A-14%] narcotic analgesic & hypmotic

nescapine [4-A%|antnossiee; no naroais

codeing [25%.1.5%] antitussive; milkl nascocic and
analgesic

papavering (0.5 1 %] snoothe muscln reloant, anifussie

thahatne |0.1- 2% alternaties sougcs for synithesis of codeine




mmﬂmmmﬂm—ithﬂcmwﬁ
|5 o noaic amd habit-formieg than morphine.

Miorphine Cyr His NO3
Marphine is o complex phenolic compound whose
u-mnqlmﬁmmmludnlwdrmmwm.ui-
analgesic, Aarcotic and o powirful FESpArAlnry
which was previously use in cough eliers. Morphine
inwhsens euphoris and dependency in some peeailiz, anxiery ",
mﬂrmu-uhnmﬂ:.ﬂm-ﬂ'ﬁeﬁaﬂimm CHe
stlmudstion of specific recepiors, Oplate necepeors ang
widehy distributed g animals, they respand 1o hoth marphine
endapinous transminers (peptdes] snd mgested plamt
alkalnids. The Main receEIoT ypes a9C.

& emmoticnal: A sedative; . analgesic; o paychotomimetic

|Biobimsan 1986,

Cribser eMSects of morphine inclisde decredse in pupiliary
size, paduced HOL secretion in the stnenach and
comstipation, Crerdose of meonphine Cn Quss death
ilrough respiratorny armest [ Kapor 1993,

M—MWEMIm
[iried Fhizome and roeots ane obained fram bow hashes
indigrEnous to Ranzl. 1i costains S moguinoline alkalods,

mm.mﬂﬂmﬁ:. Emetime
is used in medicind as an astiprorcesan.

hydrochloride is
murlpbu:umumlcuhipnilmnnudnu.
Emedin ks 2 GIT irdtant caising refes increase in

mﬁﬂnrumdnu.llacuumlcmhﬁwrmmd e
is indicated i chranic broanchitis and whooping cough. HyCD: -
¢uarare — & muscle relaant dnag which veas originslly

madﬂmmpﬂﬁ-mh-ulmﬂmhdum.ﬁn
{raditonal cursrne is prepased by a secret pecips though 10 smuine
irvaive a nismiber of plans [Plotkin 1933]. Plant sources af




Menispermacess lamily. Tubocurarine, a
beneylisoquinoline dimer. is the major alimloéd in the
curane plarnis I iskibigs. parnhsing effects on skeletal
mauscles, and is used a5 & muscle relaxant in suargical
procedures, [f controls convulsions cansed by the snxic
alialodd scrychming

Chelidonime - a yellow alkalobd derived Trom Chaffdominm
M. B hais a asnudgesic action similar though meéder than
morphine = its acoon lasis from 4-48 hoors [Huarg 1995].

Betberine - a proioberberine alkaloid whose salts form
vellow crystals. It is found aloeg with selsted alkaloids in:
Hyelrasiis canweeracis polden seal (Ranunculaceas); Berberis
spp. [Herberidaceac): 8. suigaris cammon barberry;

K. asueifodiven or Maohonia agudfelinm oregon grape root;
H. griengid Indian barberry,

Actions of berbenme include amoshicldad, as@acterial;
antifitggal; cholagogoe: hupatoprotective; tyramine
inhibitor; elassase nbibine - hilps mepir tissoes and
reducy mflsmmation: antitumor (Poeeormo & Murray 15686],
Berberine has been shown o have o iegative inotropic
#ffect om the heart. i markedly redoces agrial rage. I also
has an antiarrhytheic sction [Huang 196509).

Baldine [|5]-2,9-dihydroey- L, 1 0- dimethooya porphilee)
Bodddin: s fownd i the leaves and bark: of Peumins boldo
{Monimiaceas), an evergreen tree nagive 1o Chile. Boldine
imparis choleretic. cholagogue. antoddant and smoothss
muascle relaxant praperties o the herb [Speisky et al 1991]
whiich is used primarily in the meatmnen of gellseors.

TROPANE ALKALOIDS

These are: comphex molecibs containing pyrrolidine and
piperidine ring structures, derved from precursan
ormithine and phenylalanine. [solewcine and acetae alsa

piliy a rall in the biosynthesis of tropane structures.
Alkaloids used n medicine are restmicied largely o the




Sodanacear family, apart from cocalne which comes. from
mumﬂmthmmrdmhm&hmirﬁm
of thie nitropenous movity with trogic acid i a structursd
type thought o be unigue o the Salanaceas S by
Mﬂﬁlﬁl:ﬂmiﬂ-hmbrnﬂnﬁm

. Iyescamine and hyoscine (= scapalaminel. ik
1 eacemnic form of hyvoscamane penetally coours |5 Tale
| amuoun ks andy.

These alkaliids and their nesr relates are bound in
varying conoen bralions Ln 22 geneta af the Salenaceae.
Some of the best sourcis are:

Afropa betladonma - desdly nightshade

Dhat e stratianfum — tharmapple

Hyoscpamus niger - hepbane

Miatidragorn offfcimd Lo - rraned radioe

Duboisin reyoponoides, [ Geicherd i - corewood

Hynscamine acts on desue cells innervaied by
piost-ganglianis cholinengic fibres of the parasympathetic
Nervous sysiem - i is antl-muscaninic anda
parasyrapathetic depsessant.

It has a spasmelhytic effect an bronchial aml imestinal
smeoothe mascles. The mydriacic effect [inhibies
pontraction of irls musche) is mare propounced than tht of
It rediuces salivary and swest gland secretions,
controls cxcess molos activity in GIT —» antdinrrhoeal
| effiset, and rediuces sighdiny and trensars in Parkinsonism.
- is a CNS depressent, used for motion sackness
i 'p-tn-'.mh]mcmﬂntuﬂ atropine ane CNS
' stimmudanits [Roddick 1991]. Atropine his heen used as an
ambidnge in cases of possoning by chilinesterase inhibitors
iff. phytostigmine; arganophuesphates.

Toxicity of Tropane solanaceous Alkaloids

Dikaged] puplls. impained vision. dryness of skin and
serrirtions, extreme thisst, hallucinatioes, oss of tondinusnes.




fvatrare
Dheirera siramanium and other spacies. Also nown as
strarmondum or tharnapple.

Coniains over 3 tropane aliabrids pnalply and
Bryecscine, s wull a3 N-oxides ﬂmmh’wm
digloyvinseolnidine ind nicotne. Indicoted for sathina, -
pemussls, MusCulir spusmm & excess salivation In
parkinsonism. |Bradley 1992).

Stramoniem is listed |n Schedule | - dangerous poisons
and 2 - merdicinal poisons |comainleg 0.25% or less

of alkalcdds calculited as hyoscamine] of the NSW
Pussuns Lise. Excepons ane made in preparations for
simking or burning.

Drrbousia

Ouboisia myoporoides It feickhardiil Also known as
corkwood.

Undike the pitun (0. hopaoodin, the nicotine containing
specses thal inhshits the cemimal and wesoers regions of
Ausiralia, these twis orve/ shrubs are resiricted in thelr
disrdhution 1o the east ooast and adjpcent area. Corkwood
|itirves contain the highest levels of atrapine and tropane
alksloids in the world, and sinoe WW2 have neplaced
Arropa belladarena snd Hyercyrmus niger as the lading
souarce of these alkabaids [Rarmand 1952; Boddick 19917,

£, rryoporcides exists namusally in distinct chemical mces,
sorne af which have higher levels of rapane alkaloids. In
commametvisl cultivation a hybeid form of thie species has
been utilized whoss lesves contain up to 7% alkalaids
|[Roddick 1991 ; Evans 1550,

Cocalne
Engrkraxyine coca (Frythroodaceae]

Cuoca leaves are obtalmed froin shoubsf=mall irees
inligenows 1o Souwh AmeTeca.




Allcabaids present include cocaine,
cinmamylcocaine, tropacocaine, vabemne, u""mI!
Cocaime i the metknd ester of benznylecgonine,

and can b= semisynthedcally produced from
ecgrnine [ Tyvler 1988].

FPharmacology of cocaine
Cocsine is relatively unsiable amd i= more aften

administered as cocaine hydrochlorids which 18 a man:
stabile formn. Cocaine blocks mirve condwction apon |ocal

appdication, hende 55 employirsent as an anacsthetic
(eg. Nowvacaine). In large doses it is a cepelbral sitmualant and

narcobic. [ts adrenergic action is due to inhibitson of
resiptake of nomdrenaline, creating an amphetamine-like
effect, though only for very shart duration

Telcolagy of cocalne

Cocaine s quickly absorbed ineo the lungs, heart and brain
with abmost instant effecis. leading 1o psychic depemdence
and inderamce [Tyvler 1808]. [§ cases destruction of macows
rmembrranes sisch w8 those af the nose Coca leaf B chewed
I ramtives, arw] apipears bo e nelathvely haseless in this form

QUINOLIZIDINE ALKALOIDS

These are also referred 1o as “lupin’ alkaloids since they
weere first discovered in Lupimus spp. They occur primarily
m the Papillionacess family The quinolizdine strscturm
corsists of two cartson rings with a shared nitrogen atom,
Tharir procursor is hsine,

Thee masjar quinodizidine alkaloéds are spanelse found 1o
hroome and greater celandine {Chalidominm majus), and
cytisine from hupins. Myrine comes from bilberry

[ Baccindum myriiths] in the Ericaceae famihy,

Sparteipe frm Serorbarenns copariey (Scotch b)),




grrrrokodima

HyE
“ _H

W=t
| 1

) e e e e iy

Ro il o

Spataine is o tetracychic, ooygen free alkaloid. B is axyiocic,
canfme stimulant and diteetic, It binds strongly oo muscarnic
PECEITE afkd (hes sirongly) to dootinie recepsors
[Schmedler ot al 1954]. I is & pesiphenl vasooonsiricior
Sparteme has & similar candise action to quisidine
[samuiclsan 112, The action of hesam in this rmgarnd ic

_ the presence of Navonoids. it has an ergat-Jike
actiin on the urerus snd has been ased &5 & siahsginite for

These alkaloéds contain two fused 5-membered rings in
which a N atom is commsan to both rings. A hydreges atoem
uﬂﬂmﬂhﬂﬁhﬂmpﬂﬂmﬂ
a hydroymethyd sibstitute at adjucern C- 1 position,
The precursor is crmighine,

These alkaaits are widespread in the: Boraginaceae,
Aateraceas and Pepillonacear families, the magorivy
pecurring in the mega-genus Semacio, all 1500 species of
mmwummnﬂmu.am
regwort (5, Jacabens [Harbome & Baxter 1993].

FAs Bl bewn associaed with weno-ecclusive disease and
herbs which EMHT'EIJ are scheduled and uEnavailable
fu herbalssis incluches comirey | Sempdiyr e
sppe ik bornpe ( Borago afficimaiin; enlisfoot

{ Tesrilago farfare; liferoot | Senecio anreus);
langwart { Pudmonaenia offiefnatis), Alkaloids inchude
symphytl me, achimidine.

T alkaloids also ooouar a5 wialés soduble N -onodes.

o i D
Few therapeutic offects have been postulated for
pyrralizidine alkaloids. The msin interest bas been
in thelr weieity which is deals with 6 nemerous
wymphytne ather publications ag. Bruneton 1995




INDOLE ALKALDIDS

A very large group of alkaloids whnse basc structurm
cantains a pyrrole ring fusid 10 a benzense ring.
Biosynithesis af pins ndodes invobwes the aming acid
irypiophan as precursar, while that of 2 major sub-group of )
the mdalisa, meisdng me Caghenmanhes anel faeedfio
alkaloids, have a second precumsar — thi MOnoIErpene |
iridold loganin. |
The indole alkalaid srucoures typically invobve multiphe
rimp systoms, oflen coumplex in charscter, Thisy form the :
bussis of several pharmaceutical driags as well a5 some of i
aur most potent hallucinogenie disgs. and indude

poisonous compsumnids gich & strychoine. Of the indale

allaloids used in medicine and pharmacy. the majoricy are

fominsdl fin nsbrnbiers of the Gamily Apocynaciss ‘
(e, Raeavedffa, Vimor, Carharamtfas ad Alsmoaia spp.i.
(nber families in which they oot &ne the Loganaceae.
Rublaceae and Comvovalnoea, Indole alkaloids are
represensed in the fangal kingdam by the evgot alkaloids
amul the Paitacydin mushrooms.

Reserpine

From the roots of Rauvalffa srpeaning [Apocymacess]
abong with related alicalodds reslcinmamine, deserpidine
and ajmalineg. The mals acoions are hypotensivie, sedatlie
amd tranquillizing. Ajmaline is of benefit for beart
arrhytbmias [Samuelsson 11HE]

nocadrenaline and depleton of Wy H

aFnimnis B othe cenviral nervous Exchy
syatem. While the hypotensive W
effecis have a slerae oot 1hair "
duration & lang, and the effective i

dliose i saalMicsently low o limie any e -
aide effecms. The much higher daoses. FRABITI N




requinsd far tramguillisapon which wers ance widely
prescribed afies nesulbed i depeession and Parkinson
Drisesse. ke symptosns [Huang 1993). As & pesult

has become a resiricead hert in Auseralia and has ho plsce
in current berbal prescribing,

AlSTOE LR
Alsronia eonefrirta — Anscralian biner burk

Cine of the best of th: Bilter sondcs and febrifoge pemedies
friemn Amiscralsa It is & unering stimulant and shoald be
avaided during pregnancy. It coftains several
antihypestensive alkaloids of the lrdobe chass — alstonine,
slsionidine, reserpine,

Periwinkles

Catheararebhs rovews - the rase or Msdagsscar periwinde,
A popular garden plani.

Adcurdang 1o Samuelason oeer 100 alkalobds have B
lsalitind from this species, Inckading some with
hypoghcaenic properties. However the alkaloids sccur
Hrﬂhﬂymmi:dm:npﬁm (B e

e Are A G as chemotherapy
treatmient in childhood leukemsda and Hodgkin's Disease.
They are dimeric indole alkaloids.

Vinca minor, V. mafeor - the common periwinkles,

MuEn miliole alkaloeds
o T including vincamine. majdine,

Activns - andhaemoretsgic and astringent. Vireoe spg.
do nod coniaim an-neofpleste slksloids found in
Cathararerhus |'Woen 1988),

Ergot alkaloids

Ergod [Clasvicrps prrpanes), & fungus with a schermtins
{fraiting hosy) that produces aver 20 indole alkaloids. 1t
Rrows On rye and other cereal plants. Ergocisen is a toxic




miEs [ nAE B0 ingesting engal contaminated graine amd
mandfescs efther as painful spasans of tee limb moschs
leading in eplepiic- like convalsions CSLAMangs fiee), ar
as vomiiing and désrrhoea leading oo gangrene of the 1o
and fingers. Boih syndnomes can lead oo fatalites

Frpatamine consiriris periphieral bilnnd veecelds and ralese
] pnissuiri 18 i userd in tresbment of msgranes.
Ergenavine is axyrocic and vsoconsrictive. 1 s wsed us
reaiment or preveniaove for post- pasmem

L3D (hyserglc acld) is a semd-synthetic derivarive of

gt — similar composinds are found in {pomosT spp.
[Enorsig glory).

Strychnine
Fram the weed of Strychros nur-vemior [Logandaceas],
ko as mux oo

Strychmine is a powerful seimudant o the cemviral nerenius
system in low doses, but becomes deadly poisonous i
larger dosis (B0-S0engl. chaissing an exagperation of refleses
and tondo cooalsions [ Tyler et al 1988). Brscine s a
mitlaned bt bisss oxic alkalaid in Strychmoes spp.

Yohimbine

Derived from the bark of Arpidosperma guetvacho

iAoy macine] sl Papsimprialio yofrimeha (fubisceae).
Theese plants are reputadly sphrodisisc. Yahimbine bocks
a-adrenergic iransmissions bur stimulanes - adrenergic
Aites [Aohinson 1981 ). Yohimbinme and strpchnine are
sometimes conshirsed in pharmaceutical prepsrations for
use a5 aphrodisiacs and nerve tomdcs.

STERDIDAL ALKALOIDS

Salamum alkalndds
Steroidal alkaloids are derived from mierpenalds, heing

distinguished from other compounds in chat class by the
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presence of & niegen atom, The main sub-groaps in his
class are found In the Lilkacess families and Solanaceae.

The Solaneceas group oeoar & gycosices - some are used
a3tk buasis for synithesls of steraid drugs, Solasodine, the
glveralkaloid used in producton of contraceptives, is
abmined froen the Ausiralian species Solanurm Laciniatum
&nd & geTeukdn, which are now cultirated 16 sevel
counirees for this purpose [Bradley o al 1978],

: » dizrivee] from the widely oocuring
5 agiycane solanidine. G
are malnly coscen trasid in unripe
fraits and green potmiees - thiy
disappear in the ripening process.
Thise alkalojds are towcic sg thas
svoidance of sprouting potacoes and unripe tomatoes &
recommmended, pardoularty for pregrant women since
tuere is irvidince of teratogendoity. Supplesentatian with
ascorbic &bd has hein sbusen b0 prodect againss iedcity
from these alkaloéds [Renwick 1906,

AmlEhopatoxic properises have been reported from
nw Sleniidli] slkaloids m Sodanure capedeasrrem
[Lim & (Gam 1565,

Veratrum alkalobds

The Verafram genus {Lilkaceas) is alsn rich in sternédal
alkaloichs, They ame derived froem thie white hellebore

[ Vierarr alfiicn] amd the green hellebare [V sriaisl.
These alkabaids bsavir aberodd skeleions though scme ane
highly cxypenated - the protosseratrines & & B contain up
Ty Al P Gy pem A0S,

Verarine alkaloids sme cardisc depressants, and ase used in
medicine in the wearenend of severs hyperiension. Thelr
action is medizied theowgh Inhibition of Na-K ATPase, the




enryee required for mansport of mineral pons across cell
meembranes - an sotion they share with the candise

ghvcosides [Bobinson 1981, Chwing to their high roxiciny the
Verarrumss are naot wsel in hevbel medscane,

Theese componimds are distinguishsid by the lack of
histarocyclic nirngen ainms — the M oOoCurs In an amino skie
group. The precursars for alkaloidal amires ame ammatic
amino ackds - phenylalanine, prosine and tryptophan,

Ephedrine

Ephedrine and pasudosphedrine are derived from the
aerial pars of Ephedra spp. (Ephedraceas). The major
source is the chinese species known as “ma huang™ -
simica, for cemuirioes o of T mnost Imporeant
meedicines in the Chiness Materla Medica, whereas in the
wizsd 18 s B clouded in controversy and, in the case of
Ausimalia resiricied o registered practisoners The two
meajor alknlowds in Ephedra form the bass of several
proprietary prescripliom medicings, a8 well as the Ellicic
amphetamdne dnags. lsoes of safery concems and legal
srares, ds wiell a5 uses both ancsent and modern. were

pecenily reviewed in Herbalprem [Blumenthal & King 19555),

Epledrine i stracturally simphe, its smomstic sbeleton
deriving from phenylalsnine, while an extra mthyl group
{CH) derives foom methiconing [Sanvuelsson 1932]. The
hasic MFUCUFe OooLrs in several somend forms, ones of

which {a sterealsomes) is psewdoephedrine.

Pharmacalogy of epledrine
Mu]wwmmlwﬂnrtmmlﬂanthn
patent smulaior of a, 1 and A2 adrenergic recepions. The
efferts include vasoconsirsction. raised blood pressume anxd
palse, bronchodilation and dSuresis Ephedrine hased
dnags are used a3 nasl deconpesianis branelodilacnes




and 1o anaphylectic shock, In excess they cause insaming,
tachyrardia and dizriness.

b hertual medscne Ephdna is valined highly as a reliable
rratment for asthma and allesgic comditions of all types.
Being bath bronchoddaory and nasal docogestant (due to
raniviEtiog ol blood veseels) Dphodra s uceiil alse in
hronichitls, emaplystsna, rhinitis, & well 25 common colds
and mfluenca. It s contraindicansd for
mﬁmpuﬂm.h}pﬂ':h!.mﬂﬂqmad
whirfie MAC imhibitors are being used [Boheon 19685,

Other alkaloidal armines
Calchicine - from Codehdorm gurusmeds (Lilisceas) or

LRI CrOeuE

Hmmtﬂhiiuldmdﬂuhuhnhmﬂﬂillﬂt
treatment af goid, Recause of its ability 1 Inhibér cell
division, colchicime i wsed in plamt bresdieg and
penetic research.

Weuscarine - from Amanita muscaria (Agaricaceae) or fly
ERANL mushseam

Muscarine is a toode comnstituent found in several
mushroom species. It i a parasyn pathetic agens thai
nmummmmnumﬂgnhn
e thernpeatically.

Mescaling — frem Lophophora williomsi! (Cactaceai] -
peyote, mescal hamons.

This plamt is used as a hallocinegen by some Morth
American Irsdians.

w_m Peilocybe epp. and other hallurinogenic

Haordemine - from barley - Morderme sulgars (Posceae),




Purines bases are a group of compounsds found in plants
amil animals whiich inclixles the nucleic sods. Thetr
hiogymthesis is complex with rumermas nom-amino sod

comtaiming two nitrogen pioms.

Alkilaidal amines st rsthydabind xanthines forming sk "'I
bases that are pharmacobogically actve. These are thnes nidsih i

metbyixanthines. all are present in owr most popular
stimulami beverapes - coffes and tea.

Caffeine

Found in a number of botamicalby uneelaned specics,
inchuding Cofffea anshics |Rubisceas), Cametlia simemsis a eal,
i Theacear) or tea, Cola mirkda (Sterculaciacess) or kola nun e i
arnl Powllici cupana (Sapmdacese) or guarmna. Caffeine is %

bBound o chiloragenic acid in rw oofTes heans, the roasting Jq‘ .‘.'"
o

Qe |Samiselesnn 1992], Kanthime, an oxicised o

piuFing that Godaire &4 a heoakdoswms oot of sisleds i = .
metabalisem, 1s fself oaddised in the body 10 aric acld.

Xanthine consists of two fosed ring sysiems each ;}

LB

process liberating the caffetne and othser compounds thar
cootribute o the aroma of colfes [Samuelsson 19492). !;
Ha

Caffeine s a CNS stimulant. enhancing sberiress ancd
pvepercotming Fntigui, while high doses lisd 1o naomnia aned cafizirn |
mremnrs. If absio stimvulani=s candine enmpur and hea rate, |
arsd acts as a milld divretic. Caffefne reises metaballsm, [
mfluences blood sugar and is habét forming, In is i
sametimes used in formulations for ireaiing megrane. i

Thenphylline

Structurally theophylline resembles cafSeine, however i
lacks the methyl group in the 5 carbson nng. It occurs
nabarally in the tea plant. howeser it is syothesized from
chffeing for wes in medicine, The offects an the CNS and
cardin-vasoular sysoemn are skmiar oo those of calfeine
though mdldes, whille the diuretic actvioy i mone




prooounced. However the main use for theophylling is &
a bronchial smoothe musch redaxant for treatment of

brmnchial asthma and emphysems. i forms the basis of
Tﬁgmmmnlmwm
En 2,

Theabirominde-

Theobromine i found meinly in the cocoa plant, e
Theahroma cacae [Stercullacese), It is isomernic with
theaphyllime, howeyer 1 lacks the potent CNS effects of the
ather twi alkaloids in this class. It is used mainly as a
divretic and birane visd missde relaxans.
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