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Ethnopharmacology — traditional herbal medicines

¢.g. coca leaves (erythroxylone coca)
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e Screening tests
- rapid
- accurate, reproducible
- high capacity
- cheap and easy

Specific Broad assays
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*  Whole organism screening tests

- from microorganism to humans

(1) BSLT (Brine Shrimp Lethality Test)
uses brine shrimp (Artemis salina)

10 shrimps 1n 5 mL brine solution, results: LD, or LCy,
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(2) The crown gall tumor inhibtion test

inhibition of crown gall tumors
(0.5 cm discs from potato tubers)
mitiated by Agrobacterium tumefaciens (since 1977)

e (Cultured cell tests
- Sea star or sea urchin test m

fertilized eggs — result: cell death — DNA, RNA synthesis inhibitors
microtubule or protein synthesis
inhibitors

- Mammalian cell lines 6
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* [solated enzyme tests
activates or inhibits the enzyme
NO, NO,
Cg Hg CONH,_
Trypsin CF|| —COOH N+H2
+ CH,~CHz—CH, -NH—C
C, Hs CONH NH
\ 2
CH—CO-NH /J,QHz NH,
G ~CHz~CH, ~RH _C‘NH 4-Nitroanaline N-Benzoylarginine
2

N-Benzoylarginine-4-nitroanalide
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 Isolated tissue tests
- atomic coordinates (twist, bend, stretch etc.)
- conformational analysis

Recorder
Electrical stimulator
-+
<«— Krebs
Guinea-pig ileum -
Water 37°c —>:| 1 '

Oxygen and carbon dioxide
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* Same tests
 Activity change due to decomposition
 Activity change due to synergy

O
//
against @N —0
\ NH

\ 7
Myeloma o o

Thalidomide Dexamethasone

 Activity change due to fractionation loss
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» Use of chemical techniques to eliminate known compounds from

the 1solated extract.

Active aqueous extract

|Additi0n of ethanol to the extract

Preciptate of
active/inactive Supernatant liquid
polysaccharides
Discard
B10+say Discard
Active sample Inactive sample inactve
samples
Supernatant aqueous Supernatent liquids from
liquids from plant other than plants
extracts
Polyamide
column
Biogssay
Inactive sample Active sample
Discard Sephadex G-25 Baker C ¢ WpPC
inactive column column column
samples
Investigate extracts 1 0

with active constituents
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T B B B
Sponge extracts, C C C
key in caption D D
E E E
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1 2 3 4 1 2 3 4 1 2 3 4
Fraction collected Fraction collected Fraction collected
—> — — >
CH, CHg
CH,4
Nat ~0,SO
Ibisterol |
Nat ~0,SO TiE
0S0,~ Na+
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* Purity
Chromatographic techniques

e [dentification
NMR
IR
MS

and their combination with chormatographic techniques

12
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* A case study
Mexican Vatious
yYams chemical steps

Diosgenin

Various
chemical steps

-l

<1
Fermentation using
either Rhizopus
arrhizus or R. nigricans

Various
chemical steps

Various
chemical steps

Cortisone Hydrocortisone (cortisol)
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 General considerations

Low polarity solvents (small hydrocarbons, CHCI,, ether etc.)
fats, waxes, oils, alkaloids,

High polarity solvents (EtOH, H,O)
amino acids, sugars, glycosides

Extraction with an
aqueous base B

Acidic compounds AH AH + B—— BHA HY AH + BH CI

Regeneration step of
the original form of

the constituent
Extraction with an '/

aqueous acid HX

. - NaOH + -
Basic compounds (B) B + HX — f%H X —> B + Na X + H,0 14
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 Commonly used extraction methods BOSTON

Solvent-based methods

Condenser —»

Solvent
plus
natural
material

=

— —» Water out

— <«— Water in
J_

Heat

(@)

( L. Water out

Condenser —»

- «— Water in
In

Soxhlet
extractor

Thimble
containing the
material to be
extracted

Solvent

(b) Heat 15
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Solvent-based methods
- Steam distillation
- supercritical fluid extraction

Valve
Supercritical Fluids: CO, Phase Diagram T
® % Extraction
10° Pump / chamber
/
102 /

=Y
=2

Sst) Supercritical
- fluid source
reservoir Oven—p»
Valve

E
E
100 |
10_1 E [ [ ']
150 200 250 300 350
Temperature (K)

1

Pressure (bar)

Collection vessel

16



Extraction Procedures m

BOSTOMN

* Cleaning up procedures

- precipitation

- partition (extraction)
- gel filtration

- chormatography

- dialysis

17



Fractionation Methods

« Same techniques used in extraction can be used here

- liquid/liquid partition

Aqueous extract

solution
Partiti ith [sol 1
Atineous artition with [solvent S Solvent S1
layer layer
Partition witlj solvent S1 Partition withl water
Aqueous Solvent S1 Aqueous Solvent S1
layer layer layer
Partition with solvent S1 Partition with| water Partition withl solvent S1 Partition with water
Aqueous Solvent S1 Aqueous Solvent S1 Aqueous Solvent S1 Aqueous Solvent S1
layer layer layer layer layer layer layer layer

Aqueous
layer

Use with the next
solvent in the series

Solvent S1
layer

Remove solvent and either analyse residue
or use in a different fractionation process
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« Same techniques used in extraction can be used here
- liquid/liquid partition

Mixtures of the salts BH W XL py Ni W+ H,O
of organic bases (BH W ) Base
. — HCI
Mixtures of the salts A*ZT—> AH + Z'Cl
of organic acids (A" Z") Acid

- CCCD (Craig counter-current distribution)
- SSD (steady-state distribution)
- salting out

19
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e Chromatographic Methods

Liquid phase Chromatography (LC) Thin Layer Chromatography
- Liquid/Solid (or adsorption) (TLC)
- Ion (IC)
- Size exclusion (SEC)
- Liquid/Liquid (or partition) (LLC)
- Liquid/bound phase

Gas phase Chromatography (GC)
- Gas/Liquid (GLC)
- Gas/Solid (GSC)

Supercritical Fluid Chromatography (SFC)
- Gas/Liquid (GLC)
- Gas/Solid (GSC)

18
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* Precipitation
* Distillation
e Dialysis

e Electrophoresis

19
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(a) Solids from the crude extract (166 g) dissolved in chloroform

11 Tube CCCD. Solvent system hexane acetone t-butanol water (5:4:4:2)

!

Tubes 6,7 and 8, 41 g solids, 7/C 30% at 45 mg /kg~!

30 Tube CCCD. Solvent system methanol water tetrachloromethane/
chloroform (8:2:7:3)

'

Tubes 8-18, 14 g solids, 7/C 30% at 23 mg /kg-!

400 Tube CCCD. Solvent system methanol water tetrachloromethane/
chloroform (8:2:7:3)

!

Tubes 170189, 2.4 g solids, T/C 16% at 15 mg /kg-!

Titration with benzene, 0.5 g taxol, 7/C 16% at 10 mg /kg-1

(b)

20



Case Study : Taxol

/98 (CHy)

\

OH ! :
C¢H5CO0 OCOCH;, CeHsCOO OCOCH,

10-Deacetylbaccatin II1 CH,cocl /CGHSNl

CeHsCONH O CH,COO, 2

0Si (C,Hs)g
I CH,

CeHs OH
OCHCH3 N
CH; coo o] OC2 Hs OH : R °
Osi (CZ 5)3 CSH5COO OCOCH3
CeHsCONH O CHa\
M DPC, DMAP
CeHsg T CGHSCH3
ocleCH3 \o
OC,H; :
C¢HsCOO OCOCH,
CH,CO0 o
HCI / C,H,OH / H,0 /
C¢Hs CONH lcl) CH,
S N N Taxotere
OH :
Key : ;
DPC = di-2-pyridyl carbonate CBHSCOO OCOCH,

DMAP = 4-(dimethylaminopyridine)

Taxol
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