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1

Aus I RACT
Thin project ums carried out In order to atudy the
alkaloids of Stryr.hnos 1ileoussata growing In Th»vg Notional

PmMn Kenya.

Pazcroscnpical aiel microscnpicol examinatJnn was carried
out on the lenven to find nut. the diagnostic features of the
leaves uhleh include: -

1) Leaves arc ovate in alinpe
Z) Dimensions of the leaver; are I*6om - ?.3cm. long end
ridira - 1.3r.m wide.

3) The leaves have a srminLh suiTai.e, tree frum hairs with

h think layer tf cuticle on both

) ithe apex is bluntly rounded (ubfuse)

g) The lkovcm are petialutcd untl equal ul thr base.

f) Thf- leaves show isobilaterel arrangement ot palisade

layer nml epidermis layer.

7) The stomato were peculiar In that they had 6-7 neighbouring
cells fig 1II.

B) Arrangement of vascular bundles is Hydrocentrlic.
9) Xylem was Ilynlfied

Extraction of the nlkololdo uno carried nut. From the
powdered leaves and powdered bark using the method that was
UEEd by Rolfaen Id.N.A, Olaniyi A.A; Senbcrg. E, and Kalck A.N.

(ofifl) In the Journal of Acto - Pharmaceutira 5uecica 17, 10b - 111.

Ihln Layer Chromatographic technique was used for the

separation of the alkaloids. The alkaloids appeared as one spot.

Quantitative analysis won carried out by Gravimetric method
to give:-
1) Dried le-ves contained Q.3CJK w/w of Alkaloids calculated

3S decuaalne



2) The dried bark contains 0.667% u/v of alkaloids

calculated as decuQflinc.

Pharmacological study on the crude aquenun extract of
thr Irbvhd nf Strvchnoa decucaata to test for muscle relnxant
activity ues done un a rabblt’ ileum using IUOug/ml 0©?
adrenaline nn the et.nndard.

The crude extract wos found to be a potent muscle.



introduction

The genus Strychnnu L. la n member of the tribe
Strychneae of the ramlly LnganiHccne. Strychnon ic panLropical
in distribution, occuring in central and south America, Africa
nnd Asia bh Tforest trees or sttvnrmah trees. Sump Torcat
trees arc 0. mlUs, 5. pleanrarpa, fi. m.-nadorB, F. t.eumta.
yiildc aavonn-vi 1,s@ »t> S. coccul nlde;-, S. denusaata. S.lieonimgsll,
S. potal orum. S. madHrpiscnrlensls, b. pungent,S. Splnosa etc
borme or t’ie widely used herbal remedies were derived
from ctry hnoB npei:iRQ which t itnin olkslniris ov N\ other
constituents. Srinw npecics thnl are used modiciuolly has

different parts of the plant employed aa ehown nelnw:

Part %
FruitCpulp and/or seeilr.) H
Leaves 2L
Stem bark It
Roots (whole, bark or wood) 3b
Not specified 71

Thie glues over 100% since n number of remedies call
for th- if more than one j part. The followlrtij table
Indicates some ma.lor categories into which the uses and

ailmentc treated can be divided and the numbpr of reports

for each cateqory.

Emetic 7

Purgative ¢

Snake bite 10

Stomach, abnommal and intestinal It
complaints

Worms arc parasites 9



Cicatrization of mounds B

Febrifuge (nnd malaria) 10
flnolrjeoic (wid rhHumatism) y
EyF trnuble 8
tm , nuHt*, and throat trimlilefl 0
Chest nnd lung complainta n
Venpral diaeas: sexual i1implal e ;
aphrodiasiMc, nrbofanlHnt 19
epilepsy nnd IriHonVty h
Miscel laneous B

It lo thHisfora clear that African ntrynhuno species
have acquired widespread uce Hither as h nnurce of medicin-jl
remedies or edible fruit. Oy 1970 over 7D strychnos cpkclhg
found in Africa hHd been screened for alkaloids. Strynhncu
species oes been found to contain alkaloids with convulsine
and muscle velaxant effects. The firt Isolation of a
convulsine alkaloid from African 3trychnoD cpni lec was
achieves by continued Pharmacological screening for convulsine
and muc_.~ relaxant eta by E.a .G. Zcaja Bi
(Sandberg et al) <iyS9) leading also to the detection af k
hydroxy strychnine. As b result, of further screening new
tertiary Indc.c alkaloids with pronounced muscle relaxant
and producing chronic convulsions In high doses were found In
ether scsciea.

St:vc-n;; decussata is tne subject of this prtject.

i Ea South Africa sne Madagascar.



The plant i3 Q Bhrub or 0 Bmnll trHO Mith Q trwnk IP tn

w cm in diameter; the wood lo hnrd. It is found in woodl-nds,

ortnn neflr rocks and soroetin.es near river banks and in Madagascar

in dry forests end in bushes on I1IBKStoiiM.

In Kenya it in found In the Eastern reqion especially in

N,ue and Hitui dietricto. It hears nn orange fruit which Is

ndible. Thu w «od Which i1a rwt-brown in used for charm Of oasaynla

and rural utensils.

¥ done by UonohR N.A, Rcfsen, AJibolOt ft Dlaniyl,

and f. Ssndbery (1900) loolntad dccuoslne, » tertiary it.dolc alkaloid

from the stem bock of the tree. It WB found Hurt decuotina although

n tertiary amine had o prur.Dunccil muscle relaxant etrect bci*>»

in vivo nnd in vitro. Muscle relaxant activity of decuoaine In

in line with activity of strychnine dcilvativeo, there in olsri the

poosil.l lity that dBcur.oine acts mr. an inhibitor of chroline uptake

In the came year (1980) Rofeen tf.N.K, Olaniyi and Hylands P.J

isolated five tertiary indole alkaloids from the stem of ntrycfmos
decussate

L. Rivien and 0.G. Brulin uhlle investigating on medicinal

plants in tropical west Africa acting on nervous system found

out that from the stem bark of btryrhnos decussata a tertiary

indole alkaloid was isolated and found tc have muscle relaxant

activity. Gnvivu and invltro). The blocking affect of this

alkaloid was not antagonised by aynstlgmlne (Sloaet and

Phillipson 1970, 1973).



Alkaloids of strychnos dpcussatn

Some of the already isolated alkaloids arp:-

1. DecuNulnn

10-hydroxv-17-U methyl
Bkagerinc

H H for Akngerlnc
toi 17-0-mcthyl-MkoQprinp

HI *=0DI™, n?-H Tor 1G-hydruxy-21-fl

methyl KrlOlric

nx i, h? . ocn3

for 10-hydroxy-epi-21-0O-methyl krlhlne

- OCH3 H=M, Tfor
21-D-mpthyl Kriblne
R1 r2=°Ch3 for -epl 21-0 methyl
kriblne



ej<p=e

rp,-irnuN or plant hailwial

The material used was coller.tod Prnm Taavo Nation.il
ptirc in October Stems were cut which confulnpd leaven
and Rpcrls. Tnn bark was cropped from the clem while Ti%enh
using « knife and the Dcreppiufja dried >it room temporeturn

before qgriniliug intn poudor.

The leaven were picke.”, dried BepHtutely at room
temperature end then qgrountl Into pouder. The poudern
uerw then kept Heparatcly In whll closed ijIlnco containers,
bnrr of the leaves were , i/ed in 70% Ethanol.
HACRJS5CUPICAL EXAMINATION OF THE LE»U£ES

The whole leaves arc ovate - between 1.6 - 2.3 cm long
and 0.9 - 1.3cm wide. The surface 1a quite smooth and entirely
free from hairs. (Glabrous). Thp margin is entire and apex Is
bluntly rounded (obtuse). The leaves ere also petioled and

equal at the base (symmetric). (Fiq 1).

MICROSCOPIC EXAMINATION OF THE LEAVES

Preserved leaves of Strychnos decugsata were used. A
transverse section through the midrib was cut and Lhe section
mounted on the microscope elide and O few drop* oF chlorohydrato
adeed and cover slis put in position. This was warmed up tron

examined through the microscope. The lower epidermis was also



examine and diatInquiching features were draw., as shown In

flu Il anti Fig ITI rcBpactively.

Fjgute H ohouia that the lcuuea have on Ianhilatera)

structure. Thu epidermal cello have otraight walls. Tiw
»pidHrmOl eel Ic hHUB straight walls. The wnaculM® bumllao

Show Hvclrocentrlc mranyement. Phliirngluclnol reagent was

uoed to teat rm lignl “ion and iodine for atari -
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pPTAgENrs nnrp

reagent GRADE BRAND
Acetic acid LHb .RHai jHFIL H1 B
Amberlite n 1 foIH Ltd
Ammonia aulution n = House 8 McGcm ijH
Anhydruuo NoASFIN n i n L
Chloroform i H M8 0
Dlethylomlnc 1 M u
Diothylather i 4 UDH
Ethanol 1 i MSB
Hydrochloric Held n i H1D
Methanol n w Knell-Light Ltd
SilicR gel (GT25A) n 4 Hei k

Sulphuric acid n 4 M 8 B



ApocrKING Ur ALKfiLOIDLi hHUM 1HL LEAVES L> GT-<vnKJL'D Pmu”fm T>\

1 Do nf powdered leaf nf Strychnns decussate u3S extrseted

bV war ring an a uator Oath with 2mlE 1% sulphuric acid fur

2 minutes. The oalution was filtered nml tented by ndding

1-2 dmps of M ycr« Renyenl fin thnt a white tn liuff

precipitate wss formed. The rest of the extract uus rude

distinctly alknllne dilute ammonia solution ami exLr.ictDd

with s Jit tie _.-mount nf water. [lhe r:hInrnfnrm laypr was

filtered through a plug ot cotton uciul and the filtrate

divided into two equal partion each nf which uao evaporated

to dryness. The test won then repeated using powdered linrk.

TF.SI TOR ALKALOIDS

The residue was dissolved In n.2ml

and to 0.1ml of the solution whb aflded:-

1. One drop Mayers Reagent

2. One drop Drangendafffi® Rcagent

REAGENT LEAVES

Mayers Reagent White to buff

Precipitate formed

Drangendeff« Ororige/Red preci-
reagent pitate formnd
Inference

Alkaloids were
Present

1% sulphuric acid

Dark

White tn huff precipitate
formed

Uramje/Rsd precipitate
formed

Alkaloids were present

WiIRSIMG Pi  NAIKUqgj

umrauv
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rUALITATIVE ANALYSIS OF THF IfAITf, nr STRYCHNOS DELIUSSAI A

EXTRACNONjE IHE ALKAU1IDS

The method iirert hy Rnlfoen HlI.NA flInniyi A.A. Sonburqg t.
nnd Hoick A_N. (19HO) uhh utilised. (Journal of Acta -

Pharmaceutica fiuecioi 17, 10D - ill).

MCTHOD:

I ground stem bark (2.Uq) whs extracted twice with 10"
Beetle nuld in ethanol by maunrating the material fur hf) hours.
The coribined filtrates was anidtried to pH-r with 5/ Hydrochloric
arid end Mayers reager.t wac added until no mo;H precipitate
formed. The oolution woo centrifuged nnd the preilpitHtc wag
dissolved in > mixture of acptnne:Methanol:uatHr (f.:2:1)
respectively. lhe mixture uas passed through an anion exchange
renin (Amberlite LRA - AUU, Ul- form) end same solvent was
used to elute the alkaloid chlorides. The solution containing
the alkaloic chloride uas evaporated until removal of acetone
and methanol uas complete. The remaining aqueous solution wag
baslFied with 10?S nmmonia and extracted with chloroform (6 X 5Cml).
the chloroform layer was evaporated to dryness. Tne chloroform
fraction was dissolved In chloroform. This solution wan used

to spot on the TLC plates. The same wan repented for ground

leaves material.
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THd LFIVRR CHNnMFITnr.RAPHIC fXAMTIMAIL 1DIM nr alkaloids extract
of STRYCHNt)5 DFCUSSATA

_PREPFIRFIUOW L+ THF PLATES

The coating material used uos slurry which won
prepHred by mixing 60g of Silica U-1 KT?, ~ and 1?Uml
,,r waltti by blinking yignuruuoly. The slurry uao
ImmcdInl *y spread on clc>n ?JX20cm. r.hrnm.,togrnphic
pistes. The whole process took Ipso ttron 2 lidnutcb to
prevent, slurry hardening bafurc It uiuh spread on the
platen. The platen were made 1.5mm thick. The layer
was allowed to diy without disturbance for IS minutes on
ollgning tiny. lhe plates were then dried in the oven for
30 minutes st 1IC°n. Thin la important fur the activation
of Silica ¢e.l.

The properties of the dried layers when chromatograms nrc
made, are determined by thH combined effects or the capillary
system between the cavity system with the grains and the
surface chemical groups in the cavitv system. Tne

pistes were left aside to cool.
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N p CTTKATInN or THE DE9T SOLVENT SYSTEM FOR T.L.C ANALYSIS

plfferant solvent systpms were tried in order to chooce the

one that gave the highest RI" values.

XB&LUUI

Solvent System

1. Methanol : Cone. NH,

200 : 3

Chloroform: dlethylamlno

0 1

3. DicLhylcther:Ethonol :dlethylamine

90 : K} : G
U. Chlornfnm - Methanol
fl : 2

5. CychlDhexane:chlornform:diethylnmine

90 : 3 : 7

C. Benzenelethylacetate:diethylaminc

7 2 1

7. Benzene : Chloroform

1 : 1

RT Values

0.1

U<

0.71>

0.2

0.1

0.1



Rf . Diotonce travelled by substance

Distance travelled by solvent
The best solvent system was taken aa Dlel.hylether:Ethanal:
dlethylnminc (3U:k:G).
THIN LAVER CHRQHFITQGRTiIPHV
Conditions
Technique : One way acr.Htirllng
Adaorhent: Silica grl G-
Solvent system: Diethylvthei f(hniml :i1iicthylamlne
Temperature:
Visualisation: U.V. light, opray with Dningcnriurrn ToUnwed
by sulphuric field (0.1N)
Distance travelled: In cm.
Pintsu: 2D X Zflom.

METHOD

Template was used in making the start points from lower edge and
side of the plate. It was necessary to use the template as thin
preventa the damaging of the rest parts of the plate during

the application of the samples. Capillary tubes were used for the
application of the samples. The chamber was allowed to saturate
for kD minutes before the plates were developed. The plates

were fun for a distance of 15cm then removed allowed to dry and
observed under UU light then sprayed with Drangendoffs reagent
followed by spraying with D.IN sulphuric acid. The spots obtained
are as shown in Figure 1V ond V. The Rf values were then

calculated as shown iIn Table 1.



TLC OF THE QAHK tXTRACT
Jir OF THE HARK EXTRACT

PTFiULHF 1VL

Rf - 11.25 - 0.75

15



TLP_ru THE. LEWES EXTRACT

SOLVENT FRONT

Rf - 10.8

15

.72
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Table
Distance moved by Distance moved
Dolvent by Bubntnncc
Bark 16.0cm. 11.2J3>cm
Leaves 15 .Clem 10.2cm

QUAIJIITAUUt ANALVSIDb

Extraction af filk.ilolds

Alkaloid extraction ic baaed on Inherent baoir. noturc

and ability to form oalto with acids. The lcavco and hark are

dried rind powdered to increase the surface area and hence,

nr

0.75

0.72

increase the contact between the solvent and olknloido possessing

cells on tissue.



of ;TERMINFIFION OF rUIfIL ALKALOIDAL CONTENT OF STEM BARK AND LEAVES

pp gTRYCHNUS OLCUSSfl ifl: OV GHAI/IMCTKIC KfTHDD

10g. of ground bark material waa continuously extracted
for about <0 Itoura In n Snxlilet apparatus using 1% acetic acid
In ethanol. The filtrate was reduced to half volume by nvnpornting
pome solvent in a rotary evaporator. The t"iltrat.p wan shaken with
several portions of an aqueous odd, 2% sulphuric Held. Ihren
shakings were done, each with 2fiml 2% sulphuric ncid for nvery
100ml Ht oretic «cid in ethanol extract. Test for complete
extraction was dune with Drangenrioffs reagent.

The non nlkaloidal and pigment impurity uhb removHd from
nqupous extract by shaking with portlone of chloroform and
discarding chloroform layer. The aqueous acidic solution ums
made alkaline with IUft ammonlu und alkaloid extracted with
(50 X 5) chloroform. Water was removed from organic solvent using
2g anhydrous sodium sulphate for every 10Dml solvent. Sodium
sulphate was removed by filtration u9lng some cotton wool.

Again 2g anhydrous sodium sulphate was added and left overnight
to extract the final traces of water. This was filtered tn

gat rid of the aodium sulphate. The water free exlract whb
evaporated to dryneBB. The residue wna dissolved in minimum
amount of chloroform and solution transfered into b preueighed
patri dish and left on the bench for the chloroform to evaporate.

The residue obtained was recryntalliaed from methanol and after
drying for 15 minutes at 100°C the weight of petri di3h and crystals

wea taken. The same was repeated for powdered leaves.



RESU.L ISk

TableV

Dark leovHQ
Weight nT petri dish i»i.ueo 37.8900
¢ residue
bit. of empty petrl *e1.3516 38.1927
dish
bit. of crystals 0.066*1 0.U3UP7
% u/u of alkaloid 0.66". U.3Uu3
Calculations

10g. of powdered material was uaed
Ut. of crystals formed 0.066*4 (bark)

% u/u x 0.066*« X 100
ID

% w/u Yield - 0.66*4% u/u

Calculation uos done oimllorly for the leases yield



19

nfnrTrn. crnnv OF THE CKUD AQUCUUS EXTRACT Of IHE

STRYCHNOS PECUSSATA

PiBceo of intestine oT any small animal mill continue
tn gWe responses Tor many hours If kept in aui table
physiological solution oucli no Tyrnde bolution. nnbhlts ileum
exhibit regular pendular movements and is usually used to
study effects of drugs nr; motility and tone of the intestine

The movements of the i-il.eetine ere uT 1 types:

1. Regular cnntractinnu of longitudinal rmmnlp
Z. Localised contracblnns of circular muscle
3. LocnliHcd contraction!* of cln ular muscle propagated along

the muscle under influence nf Arierhachn® plexus.
AIM

To investigate if the crude aqueous extract of Strychros
decussata has any effect on motility and tone of the intestine.
METHOD:

A piece of JeJdenum was taken from a rabbit bodo after
killing it by n blow at the bock of the head. The preparation
was then set up iIn TyroUe solution. Tnc recuisite tone of
the piece of jejenum was allowed to develop by leaving the
preparation in the bath for some time.

After allowing for normal tracing 0.2ml of 10Qug/ml
of adrenaline was added to the bath. Adrenaline was used as
a standard. Adrenaline wao then washed out thoroughly after
acting for about one minute. The jejenum was allowed to
recover after which 0.5ml of crude aqueous extract was added.
The effect was traced out and then uaxhed out throughly. After

allowing recovery, the experiment wag repeated using Iml of

crude extract.



INSULTS ON EFFECT Or ~USOIfo CREPE EXTRACT

0 .2al 0.5ml of
100ug/al dec. extract

Adr.



OF UN RABBIT ILEUM

Volume of organ bath used - 20ml
leap, of Tyx-odc solution in organ bath - 36° -

Aerating gas - 95& 0,, + S% COj mixture

extract.



.. FTollowed by 0.2ml uf Atropine then Iml or
Thl6 UBQ erjsjn

extract in fanf bnth*
RESULTS: Ao °n tracing.

DISCUSSIUN: The crude extract hac smooth muscle relaxant Hctivity.

The extract doen not abolish all the cnnlrnctiano and the contractions

that were atlll prenent were blocked ny Atropine elnot* otdill tlun

uf atropine followed by the extract gav* nn contractionn.

CONCLUSION:

The crude extract ha3 sympathomimetic activity since it shouo nxiscle
relaxant activity on the G.1.1 muflole. The crude extract can ks
ooid to hova no effect or very llt_Ur effect on tnimcorinic olter..
The extract is therefore most probably acting nn nicotinic Giles

La cause tnuiicle relaxation. The extract however seems to have no

nr very little effect on the tone nf G.1.1 amooth muscle.



Shown in Figures 1V ond V, ILC cxnminnl.1nn revealed

Bagp berk find leaves of btruch.w.n d*-russata contain one
thot bo

nlkeloid.
The Rf values oF the alknloid in the hark and that in the

IBiwee* iIn about the came which chows that the alkaloid is the
Pilne. Comparing the si-ten and InUmaea of the tfpnlH of
riyureo IV end V it cun hi> concluded that the nlk.il.ihl content

in bark Ib more than m the Icnvefi.

The nlkoloirl content was found hi he U.&LMfc ui/u for tit»

bark and 0.303% u"u for the leaves.

the pharmacological study showed that the crude extract
hac muscle relaxant activity on amoofcb muscle of the G.I.T.
Further investigation nhoued that the activity in the gut

ia nicotinic. The extract however does not seem to affect the

tone of the G.1.T smooth muscle.



CPU 9LUS 101

"Th« ylalt) «ou»i that thr bark contains U.
u/w of total olknloid calculated a« clecussivc while

that of leaves was 3L)3% u/u.

Its therefore clear that U>»e hark hns ebout. twice

the amount of alkaloid & [I:. ruuml In the les"™M ..

the pharmacological effect mat* atiouin to bn of
omocith muscle relaxation ui tliuwut aignlfioent effect

on the tone of the B_.I.T mjsclco.

The muccle relaxant effect tdadn lie exploited by
including decoction from thp hark nf this plant in

therapy for ulcers end diarrhoea
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