
CHAPTER I

IN TR O D U C TIO N

Natural products are chemical compounds produced by plants, animals or 

microorganisms. The term of natural products in commercial is generally used for 

cosmetics, medicines, dye, dietary supplements, and foods produced from natural 

sources that are minimally processed or do not contain any artificial ingredients. 

While in the field of organic chemistry, the definition o f natural products are 

particularly organic compounds derived and isolated from natural sources that are 

produced by the bio-synthetic pathways of primary or secondary metabolism. Within 

the field of medicinal chemistry, the definition is always further restricted to  

secondary metabolites, small molecules (mol w t < 2 0 0 0  amu) that are not necessary 

for the survival of the organism [ 1],

Primary metabolites are organic compounds that are essential for growth, 

development, reproduction and survival such as nucleic acids, amino acids, proteins, 

carbohydrates, and various energetic compounds involved in the primary metabolic 

pathways of all living organism. Unlike primary metabolites, secondary metabolites 

are found in only specific organisms and are expression of the individuality of 

species. Secondary metabolites are organic compounds that are not directly involved 

in the normal growth, development, or reproduction of an organism, but the living 

produces them for evolutionary advantage such as poison agent to  defense 

themselves against predators, as volatile attractants towards the same or other 

species, or as coloring agents to  attract or warn other species, so it is logical that 

most o f natural products always have pharmacological or biological activities that 

can be o f therapeutic benefit in treating diseases [2 ],

For thousands of years natural products, especially from higher plant, have 

been served mankind through the use of traditional medicines as an important 

source o f therapeutic agents to  treat or prevent disease and improve quality o f life. 

According to  report of the World Health Organization (WHO), 80% of the world 

population still relies on plant-based traditional medicines for their primary health 

care [3], Higher plants with ethnomédicinal properties have been regarded as primary 

sources of medicines for early drug discovery. Clinical, pharmacological, and chemical 

studies of medicinal plants base on the knowledge of traditional medicine had led to  

the isolation of many natural products that have become well known
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pharm aceutica l drugs such as aspirin, d igitoxin, m orphine, quinine, and p ilo co rp in e

[4], The success o f  natura l p roducts and syn the tica lly  m od ified  natura l p ro d u c t 

derivatives in drugs discovery are p lay a m a jo r ro le  in th e  tre a tm e n t o f hum an 

diseases and cover a lm ost a ll therapeu tic  areas in th e  range o f anti-cancer agents [3,

5], an ti-fungal agents [6], an ti-bacte ria l agents [7], anti-vira l agents [8] and an ti

d iabe tic  agents [9].

Since natura l p roducts are chem ica l com pounds derived from  th e  

ph e n o m e non  o f b iodiversity which are always stereochem ica lly  co m p le x  m olecu les, 

less than  10% o f th e  w o r ld ’s b iodiversity has been eva luated fo r p o te n tia l b io log ical 

activ ity. M any m ore usefu l na tu ra l lead com pound s s till aw ait d iscovery w ith  th e  

cha llenge o f h o w  to  access this natura l chem ica l d iversity [10, 11].

The fam ily  Apocynaceae consists o f  approx im a te ly  250 genera and 2000 

species o f trop ica l trees, shrubs, w o o d y  clim bers, and herbs. The characteristic 

bo tan ica l features o f th e  fam ily  are an abund an t m ilky la tex [12, 13], เท tra d itio n a l 

m edicine, th e  la tex o f Apocynaceae species are used to  trea t gastro intestinal 

a ilm ents, com bat fever and pain, malaria and tre a t d iabetes and in fectious diseases. 

N on-m edicina l uses inc lude  fo o d , poisons, fodder, w ood , ornam enta ls, dye and 

perfum e. Many m em bers o f Apocynaceae have been reported  to  be rich sources o f 

in d o le  a lkaloids, stero ida l glycosides, s te ro ida l a lkaloids and iridoid glycosides, 

especia lly  in th e  seeds and la tex [14, 15]. The m ost w e ll-kno w n  in d o le  alkaloids w ith  

th e ra p e u tic  usefulness are v inb lastine  and vincristine, fro m  Madagascar periw inkle, 

C atharonthus roeeus. They are an tim ic ro tu b u le  drug inc luded  in com b ina tio n  w ith  

o th e r chem otherapeu tic  agents fo r th e  tre a tm e n t o f a variety o f cancers such as 

leukem ia, lym phom a, breast and lung cancers. V inblastine (Velbe ๏ )  is pa rticu la rly  

usefu l in treating Hodgkin’ s disease whereas vincristine su lphate  (Oncovi ๏ )  is used to  

tre a t acute  leukem ia in children. Ibogaine fro m  Tobernanthe iboga  is a n o th e r 

exam p le  o f active in do le  a lka lo id  used as a the rapeu tic  agent fo r th e  tre a tm e n t o f 

A lzh e im e r’s disease, H untington chorea and o th e r brain damages [14],

The genus Gymnem o belongs to  th e  Apocynaceae fam ily. There are a b o u t 

119 know n species in th e  genera Gymnema, a t least 4 species fo u n d  in Thailand, and 

th e y  are d is tribu ted  in trop ica l or subtrop ica l Asia, South Africa and Oceania [16]. 

Several species in th e  Gymnemo genus are in th e  list o f Indian and Chinese 

tra d itio n a l m edicine used fo r trea tm en t o f diabetes, rheum atism , b lood-vesse l 

in fla m m ation  and snakebites [13, 17], A dd ition a lly , extracts o f various species have 

show n anti-sw eetening [18], antid iabetic  [19], hypog lycem ic [20], an ti a-glucosidase
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and a-am ylase [21] and antiox idan t activities [22], Previous p h y to ch e m ica l 

investigations o f p lants in th e  genus Gymnemo have led  to  th e  isolation o f s te ro ida l 

glycosides [23, 24] and tr ite rpeno id  saponins, especia lly  o lenan e  ty p e  saponins [25- 

29] w ith  a w ide range o f b io log ical activities, pa rticu la rly  cy to tox ic  [30] and a n ti

d iabetic activities [31],

H olarrhena  is a genus belongs to  th e  Apocynaceae fa m ily  consisting o f 4 

species. They are native to  Africa and Asia [32], o n ly  H. pubescens and H. curtis ii 

fo u n d  in Thailand. H olarrhena  genus has been reported  to  possess a n tih e lm in th ic , 

appetising, antid iarrhoeal, an tib io tic  and astringent properties [17, 33]. เท Indian 

trad itiona l m edicine, Holarrhena  genus has been considered a popu la r rem edy fo r 

th e  tre a tm en t o f dysentery, diarrhea and in testina l w orm s. เท add ition , th e  seeds o f 

this genus are also used as an anti-d iabetic  agent in m any Asian countries [34], 

Previous phytochem ica l investigations o f p lants in th e  genus H olarrhena  have le d  to  

th e  iso la tion o f steroidal a lkaloids [35, 36] and trite rpeno ids [37] w ith  a w ide  range o f 

bio log ical activities such as cy to tox ic  [35], an ti-d iabetic  [38] and an tibacte ria l [39] 

activities.

Gymnema g riffith ii Craib and H olarrhena curtisii King & G am ble are w id e ly  

d is tribu ted  in th e  dry d ip terocarp  forests in th e  northern  and southw estern  parts o f 

Thailand. However, since no phytochem ica ls  o f Gymnem a ç rijfîth ii fru its and 

H olarrhena curtisii pods have been reported, th is research a im ed to  investigate th e  

phytochem icals o f bo th  plants. Therefore, th e  m ain ob jectives o f th is research are

1. To isolate and purify phytochem ica ls  from  fru its o f G. ç riffith ii and pods o f 

H. curtisii.

2. To determ ine chem ica l structures o f th e  iso la ted com pound s by 

spectroscopic techniques.

3. To evaluate anticancer and anti-a-glucosidase activities o f th e  iso la ted  

com pounds.
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