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ABSTRACT

Phytochemical studies including colour tests and spectial analysis (UV

and 1K) revealed the possible presence of flavonoid compound(s) having a 5-

hydroxyvl function ia the purnified ethanvie extract () v the to¢in i

the plani Striga sencyalensis. Gas gqud Chromatograple coupled watli

Mass &8 ctrometny (GC-MS) of E also indicated the prese oo of nonaue,

2-methyl-1-nitropropane and trimethyl borate (or methyl borate or Loric
acid trimethyl ester).

‘9
‘c’

Antlertuty test hus indicated that the erpde ethanolic exti ot (I o1 the

Wiy . . o . .
dovears has a dose-dependent antitmplantatic | fleet w80 mg and

10 mg doses suppressing implantauon in 80%6 and 20, ol the reated
! . . y — o
lemalerclbino rats, respectively. Both e extracts, BT and ., Lave shown

h—

dose dependent conlrae tion activities on isolated  guinca-pigs ileum
regiirinie about 13mg of KT and 8.67mg of I 1o prodi.¢ comparable
’

respor 1o tha produced by 0.05ug of acetylclioline.
e '
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CHAPTER ONE

INTRODUCTION
1.1 Antifertility Agents

The plant kingdom is a rich source of biologically active agents showing
various types of pharmacological activities. In 1978 six collaborating
centres were set up in different parts of the world to contribute to the
collection, testing and identification of antifertility agents from plants
identifted by an extensive computer analysis of published information
(Olamyi, 1989).

- Research on Indian plants with antifertility effects has been exhaustively
reviewed (Chaudhury and Haq, 1980; Kamboj and Dhawan, 1982,
Sayavati, 1984). Plants such as Cuminum cyminum Linn, Dolichos
biflorus Linn, Hyptis suavealens poit and Trianthema pentandra Linn,
have been repeatedly mentioned in the literature as anti-fertility agents
" (Kirtika and Basu, 1935; Nadkarni and Nadkarni, 1954; Chopra et al,,
1956). The following plants have also been mentioned to have promising
antiferthity activities: Sophom occidentalist L. , Cajanus cqgian L. Mill,
 Pisun sativum L. , Abrus precatorius L. , Carica papava L. , Hibiscus
resa, Qladenlandia qffinis, Sapindus trifolietus and Momordica
" charantia (Olaniyi, 1989). - |

The vartous parts of the plant Buleg frondosa (also known as Buteq
monosperma) have been reported to be used in the Ayurvedic system of
medicine in India (Nadkarni and Nadkami, 1954). The classic Ayurvedic
text, Vegbhata, however, does not mention the antifertility activity of this




plant (Godbole et al, 1966), although this activity has been alluded to
(Kirtika and Basu, 1935). The antifertility effect of this plant in
expertmental animals has been observed in the crude extracts of its seeds
and the purified crude extract of the petals (Hetherington, 1968; Kaleysaraj
and Kurup, 1963). The antifertility activity and its mechanism of action of
the seed extract of the plant has also been shown (Razdan ¢t al., 1969).
When the seeds of this plant were extracted in ethanol for 8 days at room
temperature, the residual seed powder was found to be devoid of any
activity (Razdan et al., 1969). Some other studies on this plant has also
indicated that the ethanolic extract and not the chloroform or the aqueous
extracts possessed antifertility activity (Dreisback, 1963). A complete
suppression of pregnancy has also been reported in rats receiving 300mg/
kg body weight of the ethanolic extract of the seeds of this plant
(Chaudhury and Khanna, 1968).

While screening four Indian indigenous plants, petroleum ether (60-80°C),
95% ethanol and distilled water were used to extract with soxhlet extractor
from the seeds of Cuminum cyaminum and Dolichos biflorus and also

from the leaves of Irianthema pentandra and Hyptis sugveolens,
successively (Garg, 1976). The alcoholic and aqueous extracts of the seeds

of Cuminum cyaminum inhibited implantation in 100% and 80% of female
albino rats at the doses of 150mg/kg and 200mgkg body weight
respectively, when administered orally. At the dose of 125mg/kg body
weight, the alcoholic extract of flyptis sugveolens was found to inhibit
implantation in 100% of the treated rats. The petroleum ether extract of
Cuminum cyvaminum and both the petroleum ether and aqueous extracts of
Hyptis suaveolens did not exhibit encouraging activity. All the three



extracts of both Dolichos biflorus and Irianthema pentandra have been
found to be devoid of any significant activity even at a dose of 200mg/kg

bady weight,

‘I'he whole plant Striga lutea including the roots, stem, leaves and flowers
was successively subjected to soxhlet extraction with petroleum cther (60-
80" C), chloroform, 95% ethanol and distilled water for 18-20 hours
(Hiremath and Rao, 1990 a). Results indicated that both the petroleum
ether and chloroform extracts exhibited complete and partial resorption of
implants in mice at the doses of 100mg/kg and 50mg/kg body weight,
respectively,  The crude chloroform extract was also found to have
antifertility activity in mice and rats when fed orally post coitum at single

dose (Hiremath and Rao, 1990 a).

1.1.1 Qestrogenic Actlvity

Many oestrogenic steroids and non-steroidal compounds have been tested
for their antifertility activity in rabbits and hamsters and a conclution has
bee made that any compound with oestrogenic activity may have
antifertility activity if taken at a particular time soon afler mating (Chang
and Yanagimacht, 1965). Another conclusion was also drawn that there
was " little doubt that antifertility is due to oestrogenic activity" afier
testing twelve steroids and fifteen non-steroids for their oestrogenic,
antioestrogenic and antifertility activity in the mouse (Emmens, 1965).

The oral contraceptive agents have been successful in controlling fertility
and are thus considered to be antifertility drugs (Olaniyi, 1989). The

primary therapeutic use of oestrogens as oral contraceptives is that they are



reputed to possess anti-implantation activity (Hiremath and Rao, 1990 b).
The antifertility drugs prevent conception in several ways including:
expulsion of the ova from the oviduct (Pincus, 1965), disturbing the
functional equilibrium between the endogenous oestogens (oestradiol,
oestrone and oestriol) and progesterone (Psychoyos, 1966), making the
endometrium less suitable for implantation of the fertilized ovum and also
inhibiting ovulation by blocking the release of Luteinising Hormone
(Trounce, 1985); and changing the character of the mucus in the uterine
cervix, becoming viscous and making penetration of sperms to uterus more
difficult.

Clinically useful compounds with oestrogen-like activity include mestranol
(1), ethinyloestradiol (2), and stilboestrol (3) and those with progestrone-
like activity include ethisterone (4), norethisterone (5), lynoestrenol (6) and
norethynodrel (7). There are many combinations of oestrogens and
progestagens as oral contraceptive agents and many of these formulations
contain ethinyloestradiol as the oestrogen and the rest mestranol. The

progestagens are all 19-norsteroids.

1.1.2  Isoflavonotds

Although much of the research into the development of new oral
contraceptives has centred around synthetic modifications of existing
steroids, the potential value of plants as sources of new antifertility agents
has been recognised. Studies on the new oestrogenic activity of isoflavones
were initiated after an unexpected observation of infertility developed in

breeding sheep while grazing on pastures of subterranean clover (Bennets
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and Underwood, 1949). Similar observations were also made in sheep and
""is while they 'vere fed on soyabean hay (Hausa: Waken soya)
(Sharma et al., 1971).

The oestrogenic activity of the subterrinean clover has been ipibut °d o
the active principle genistein (8) which has been previously reported to be

present in Genestra tinctoria and Soja hispida (Soyabean) (Sharma ct al.,

1971). Among the other isotlavones studied tor oestrogenic actin ity mclude

prunchin (), biochannin-A ( l.()), tonmononetm (11) and dadzen (12)

Formononetin =(11) (7-hydroxy;_tl'-mclhoxyian}lavonc) and duidzein (12)
(7, 4'-dihydroxyisotlavone) were found to be devoid of any ucs'lru,;eni‘c
actvity while biochannin-A (10) (5,7-dihydroxy-4"-methoxyisotl - 2) and
prunctin (9) (5.-I'—dih;fdmxy-?-mclnux.yisutlawmc) have been wbserved to
have antifertility activity and this. ;.ICﬁVit)h has been aitributed to .lhc
presence of S-hydroxyl group (Bradbury and White, 1953). It has also
been reported that the relative oestrogenic potencies of plant oo strogen are
in ll'lc ordc.r: coumestral L3y comstein(8)>  biochannii-A - (10) :
formononetin (1) (.Sh.u:na et al. , 1971). It has been obsery d that the
i;:.)l]munc. irisolone ( 5,7-dilydroxy-4',6-dinethoxyiseflavone ) [ |.4). afier
otal administration in 3mg dose caused a slight crease in utcrne weight
while uwolitione ( 6,7-methylenedioxy-4'-hydroxyisoffavone) (15, Jhowed no '
elfect even at a dose of Smg (Sharma et al.,, 1971). 'l'hcsc'lindiugs were 1!

support of the Bradbury and White (1953) who claimed that o _hydras

L
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113 Havonoids

The flavone butrin isolated from the petals of the plani Butea frondosa has
been found to have clear antifertility activity in rats (Razdan et al., 1969).
Six Hlavones were isolated and charact w7ed from the whole plant, Srigg
asiatica a species belonging to the family Scrophulariaceae (Nakanishi et
al., 1985). These flavones were: apigenin (5,74 -trihydroxytlavone) (16),
acacctin (5, 7-dihydroxy-4-mcthoxytlavone) (17), acacetin 7-methyl ether
(18), luteohn [5-7-3'-f"?tet.l‘&hydlﬂx}'ﬂﬂvom ) (19), luteohn 7-

methyl ether (20) and chrysoeniol (5,7,4-trnhydroxy-3'-methoxytlavone)

(21) ‘ v 1

Considering  the statement that a 5-hydroxyl group is essentul for
¢

oestrogenic activity in isoflavones and the established fact that the flavone

butrin has a clear antitertility activity it 1s reasonable 1o state that all the six

flavones isolated from Striga asiatica may have oestrogenic activity.,

Among the plants rccc.mly being studied in Ayurveda and allopathy ll:i:
their ability w0 p.u\‘cm <onception when taken orally is the plant Striga
[prea. another species belonging 1o the family Scrophulariaceae 1t has
been observed  that this plant matenal prevented conception  when
admustered tor three days during meristruation (Hircmatlfund Rao, 1990
-b). Two flavones, acacetin (17) and luteolin (19) were isulalcd from 1!

chlorolorm cxli';n:i of this plant and wgre found to have Ligmintant
antiterulity ucu'\-'n;l_\- i the pn:-implanlulio.n stages of gestation i fuls
(Lhremath and Rao, 1990 b,. This was the tirst ttme whea a .bajk.'cl-t':s of the

» e "
Lamily Scropiulariacrae was subjected 10 biological screening (1hremath

L
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and Rao, 1990 a). The anti-implantation activities of these two tlavones
may be due to their oestrogenic activity since, and it is interesting to note
that, the compounds possessed 40-50 per cent oestrogenic potency as
compared to oestradiol benzoate (Hiremath and Rao, 1990 b), which is a

standard contraceptive drug.

1.2 Taxonomy / Medicinal Uses

Striga senegalensis is a species of the family Scrophulariaceae which 1s a

large family of plants having 52 genera and some 2,500 species most of
which are herbs or shrubs found throughout the world. Some members of
this family of plants are annuals, some biennials and some are perennials.
Among the genera of this family include Alectra, Cycnium, Sopubia,
Verbascum, Veronica and Striga. The flowers of the members of this family
are zygomorphic, or bilaterally symmetrical, with the calyx and corolla both
tubular and each composed of four or five lobes. Many of the species of the
family are parasites or semi-parasites which draw nourishment from the
roots of grasses and. perhaps, other plants such as cereals. Plants of this
tamily often turn black when dried. Drugs of medicinal value are found in
several species of the family, the most important, so far, being digttalis, from

the species of foxglove. Others are poisonous herbs.



Piate 1: Close view of Striga senegalensis
in Guinea-com field

-

and showing the whole height of Guinea-comn minutes after up-rooting
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The genus Striga has many species which include: Striga asiatica with

bright red flowers (Collins, 1987); §. Zutea with flowers usually bright
vellow, occasionally red or white in well grown specimens (Theodore, 1967);
8. latericea with large pink to salmon flowers: S. baumarmii, flowers usually

brownish-red with scale-like leaves, 3. linearifolia with white to pale mauve

. flowers;__S. gesnerioides with flowers mauve to pale pink, usually

". unbranched and without chlorophyl, and S. senegalensis having pale mauve

to pinkish tlowers (see Plates 1-3).

it

Striga senegalensis is an annual species and grows widely in the Northern

parts of Nigeria usuallv in beans and guinea-corn fields, where it is seriously
_ parasitic and badly damaging rhe cereal. The infusion of the whole plant is
used in Nigeria for curing stomach-ache in animals especially goats and
- sheep. In some par}s{ éf the country the plant material 1s also used about 3
months a:ftcr pregliallcy to induce abortion or mis-carriage of birth. To our
knowledge no phvtochemical or pharmacological studies have been carried
out and reported on this plant and hence it has become our interest to subject

the plant to such studies.
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CHAPTER TWO

FXPERIMVYNTAL

2.1 Extraction/Chemical Studi

- " e e - e - — e —— - e s = o e —— -~ o~ —

The flowers of the -plant Striga senegalensis were collected between
October and November from guinea éorn fields i sowe parts of Kano
Municipal arca, Nigeria. The Bowers were diied in air under shade and
used without powdering. All the organic solvents vere punlied by

distillanion prior o use.

!.' ’r :!’ \

The gir-dried flowers (100gm) were successively extiacted with petrofeun

cther (60-80°C), beuzene, ¢hivroform, ethyl acetate and 95% ethanol usuwe

soxhlet apparatus in five batches of 20gm cach for an average ot 2.5 hours

(ol the colour disappeared.  Each balch was dried i air belore extracting

wvith another solvent. The crude extracts were labelled as PE, BZ., CL, EA,

and T, Yespectively.

.-

d%a..



wlcatton of Crude Fthanolic Extract (ET} 2

ET (2gm) was shaken with chloroform and distilled water (1:1; 50ml) and
the two layers were separated using a sc;  ratory funnel  The oi.mic luyer
was evaporated in air to give a greyish solid (1.35gm).” The aqueous layer
was discarded. The solid mass was subsequently washed with petroleum
cther and benzene. The solid left was dissolved in ethyl acetate and the
solvent was evaporated to yield a brown coloured solid (0.88gm). This
ethyl acctate extract was labelled as E which was. used for phytochemical

and pharmacological study on isgjated guinca-pig ileum.

S

. The crude ethanolic extract (ET) was used for antifertility studies -~ .cmale
" .
albino rats.
+

22  Eharsiicolo ;k- ] €4 |!'i’u >t .

L]
v

Two biological studjes were “carried out: (1) In vitro study on isolated -
guinea-pig iluem, (2) In vivo antifertility study on female albino rats.

r

!

221 Inwuro studies on tsolated gulnea-plg llcim -
e ' ' :

The aims and objectives of this work w.. ‘o investigate whether any o/ the
crude extracts of the flowers of Striga wsenegalensis possessed any
pharmacological aetivity, like contraction or relaxation,-on isolated guinea-

pig ileum. . .
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Animals
A single guinea-pig (male) weighed 302gm was locally .purchascd and
starved for 24 hours before use.

Apparatus

Recording microdynamometer and transducer, tissue bath, perspex-
chamber, dissecting knife and insulin syringes were used for the

experiment,

P ion of E »

The crude ethanolic extract: ET and E were dissolved in distilled water.
Distilled water was added to PE, BZ and CL extracts (in which they were
insoluble) followed by the addition of a few drops of Tween 80
(polysorbate 80) to obtain a suspension of each extract. Tween 80 was
added to the aqueous solutions of ET and E to maintain a common vehicle

for all the extracts. The stock solution were prepared as follows:

PE 15mg/2ml ET 150mg/2ml
BZ 50mg/2ml E  130mg/3ml
CL  75mg/2ml!
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Methodolosy

The 1solated guinca-pig tleum (about 3em long) was quickly placed o a
petri-dish containing the physiological sait solution (Tyrolde solution). The
tissue was then set up in the organ buil, uad allowed 10 stavd ¢ 10, 30
minutes. Graded doses of acetylcholine were added into the bath and the
responses were recorded by the microdynamometer.  The dose which
produced maximuimn response, (contraction) was noted. Afier washing-out
the tissue bath with fresh physiological salt solution, graded doses of the
test substance were then added into the organ bath and any response
produced revorded.  The tissuevbath was agam washed-out and doses of
acetylcholine repeated and again after washing out the bath, doscs of the

next substance were added and responses again recorded. Al e crude

, extracts (PE, BZ, CL, E'l;) and the purfied crude ethanolic extract, E, were

1

sned in this way.

- - - = - - -

2220 Invivo (Autifertifity) studies of the Crude Ethanolic Extract (£T) on
Female Alpino Rats * .

The main aims and ! cctives of this study was to find out the anu-
iftiplantation ctlect, if any, of the crude ethanolic extract, E'T, when wrally
administered, i dillerent doses, to pregnant female albino rats.

1)  Male anddemale albino rats.

)  Olympus Tokyo Microscope with Oil-lmmersion magnification
(x'100). i, : )

-
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tii)  Philip Halrris Magnifying lens (B 4102019, focal length 250 mm
_ and magnification x 2)
'iv) Microscope glass slides, intragastric catheter, insulin syringes, hand
latex surgical gloves. '

v)  Gum acacia, Giemsa's stain and copper wire loop -

Methobdology

The vaginal smears of the female albino rats (weighing 160-198 gm) were
studied microscopically using Giemsa's stain for the oestrous cycle. The
rats found in the oestrous phase of the cycle were caged with males in the
ratio of 2:1. The females were examined the folowing morning for evidence
of copulation. The animals which showed thick clumps of spermatozoa in
vaginal smears were separated for the experiment. The day on which
spermatozoa were detected in the vaginal smear was counted as day 1 of
pregnancy. Fifteen (15) pregnant female albino rats were allocated to three
groups of 5 each and treated as follows:

Group A - Vehicle control (received 1% gum acacia only)

Group B - 40mg/kg body weight of ET extract in 1% gum acacia

Group C - 80mg/kg body weight of ET extract in 1% gum acacia
A suspension of the plant extract in 1% gum acacia was prepared and each
member of the groups received the above stated dose each day orally by
means of intragastric catheier from day 1 to day 5 of pregnancy. The
control group received 1.5ml of 1% gum acacia only each day from day }

to day S of pregnancy. The animals in all the three groups were



caow T . ' e
laparotomiZed under ether anaesthesia on day 10 of pregnancy. Both horns
of the uterus of each amimal were observed for the number and sizes of

i

implantation sites.

1% gum acacia was prepared by dissolving [gm of the substance in 100m!

of distilled water on warming,
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CHAPTER THREE

RESULTS AND DISCUSSIONS
Extrachonl(.humicnl Studm

Tabie 3.1 Colour uud weight ol the crude extracts

W \

winied out wn the drc Jd Hlowers (1002m) of the

13 Usiag dulerent oiy anic solvents are provided in

-,
-

(_llh]u l ALl \.'l

e

¢ Benzen 13/

Lthvl acciate,
l Etlsanol. 151

Towl weiglit

wrolorm. CL
lz\

l’«,llul«.um v.lhur PE

“vubhl (gm) I

¥ B H ]
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* The TLC picture: vn silica gel pre-coated plastic plates (0.235mm, Camlab,

Weal Galingayy ol the crude extracts are shown n Figure 3.1,
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o Figﬁre 3-..1: TLC for the crude extracts
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Solvent systems
I Hexane: Ethyl acetate = 1:1
II Hexane: Ethyl acetate = 1:2

III Hexane: Ethyl acetate = 1:3
IV Hexane: Ethyl acetate = 1:4

Figure 3.2: TLC for the chloroform layer (CL)
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Figure 3.3: TLC for the purified extract. E
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Solvent systems: I Ethyl acetate (100%) Rf Value - 0.87

II Benzene: Ethyl acetate = 1:1 Rf, Value =0.56
11 Ethyl acetate: Methanol = 1:1 Rf; Value=0.95

Rf, Value=0.75
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(obtained from the purification of the chloroform layer), using three

different solvent systems are provided in Figure 3.3.

Ultraviolet (VV) Spectroscopy
The UV absorption spectrum of E (Figure 3.4) was recorded in methanol
using KONTRON UVIKON 860 Spectrophotometer. The absorption
maxima , A ... 225(1.115), 268 (1.098) and 336(1.222) nm observed in
the spectrum indicated the presence of flavone(s), very consistent with a
5,7-dihydroxyflavone structure, and eliminated the presence of iseflavens
(Scott, 1967). The flavones, apigenin (16) and acacetin (17) are both 5,7-
dihydroxyflavones and both have A, (in methanol) of 268nm and 335nm.
Another flavone, acacetin 7-methyl ether (18) has been found to have Agax
values of 269 and 335nm (Dhar et al., 1970). Flavones show two UV
absorption bands: Band 1, 330-350nm and Band II, 250-270nm (Finar,
1986).

Colowr fest

Colour reactions are not usually strictly characteristics for flavones since a
given class of flavonoids will produce colours according to the
hydroxylation pattern and also the presence of other substituents.
However, the Shinoda Test has been useful in distinguishing individual
flavones in a given group. Using this test flavonoid compounds containing
hydroxyl or methoxyl substitution in the 2-pheny! group usually give red to
violet colours while a 5,7-dimethoxyflavone produces a pink colour

(Shinoda, 1928).
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(1) Zewie Citornide ({OX) Teat

Ethanolic solution of E gave violet colour wih ferric chloride solution

indicating the presence of phenolic hydroxyl group(s).

Ethanolic solution of E produced yellow colour on addition of sodium
hydroxide (2M) solution to it. The ethanolic solution of E gave orange
soluton with concentrated sulphuric acid indicating the presence of

phenolic -OH group (s).

(3) Shineda Test

A few drops of hydrochloric acid when added to the ethanolic solution of E,
containing a few magunisium chips, in a test tube produced a pale red
solution. This pale red colour did not fade for some time but was changed
to violet colour on addition of a few drops of sodium acetate solution. The
violet colour changed to yellow on addition of a few drops of NaOH (2M)
and the yellow colour was decolourized by the addition of a few drops of
hydrochloric acid solution.

It can be inferred from the above results and the values of the Asax in the
UV spectrum obtained that E could contain 5,7-dihydroxy flavonoid

compound(s) having either a hydroxy or methoxy function in the 2-phenyl

group.
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The IR spectrum of E (Figure 3.5) was recorded with KBr disc using a
Perkin Elmer 1725 FT-IR Spectrometer model. The identified diagnostic

absorption bands for flavones in the spectrum are provided in Table 3.2.

Table 3.2: Flavones diagnostic IR absorption bands in the spectrum of E

Absorptiion band (cm™) Inference
338l cm™ O-H Stret. (Intermolecular H-bonding)
1656 " C=0 absorphion {Conjugated)
1609 "
1558 " C=C Stret. (in-plane aromalic skeletal
1505 " vibrations)
1245 " C-0 Stret. (aromatic)
1031 " C--O Stret. (aliphatic)

Since the O-H absorption band does not overlap the C~H stretching
absorption region and is sharp, lying in the region 3500-3200 cnx;!there
must probably be fewer hydroxyl groups. The absorption bands at 1269¢m
and 1031 cm~tsuggested the presence of methoxy OCH ) substitution.
These diagnostic IR absorption peaks of E correlate with those of many
flavones. Tor instance, the following IR absorption bands have been noted
for the flavone apigenin (16) : 1660cm (C=Q, conjugated), 1250cm
(OCH ) and 1600cm (C=C, aromatic) (Scheinmann, 1973). The flavone,
acacetin 7-methyl ether (18) has IR absorption bands 1687cm? (C=0,
conjugated), 1605cn(C=C, aromatic), and 1250cm™&nd 1408cm™(OCH ).



Figure 3.5: IR Absorption Spectrum of E
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GC - MASS Spectromelry

The TLC pictures of E (Figure 3.3) have indicated two distinct spots with
the most dense spot at the base (Plates I and II) and the lighter spot having
an Rf value of 0.87 (Plate 1) and 0.56 (Plate II). GC - Mass spectrometer
was used (o separate component(s) of these two spots.

A SATURN 3 GC/MS equipped with split injector and flame ionization
detector (FID) was used. The column used was liquid phase DB -1 with
film thickness of 1.00 pm and dimension of 30m x 0.251mm having
temperature limits of - 60 C to 325 C. However, the column temperature
used for this work was between 80°C to 250 C with an increase rate of 3'C
per minute. The temperature of the injector and detector were set at 250 C
and 260 C, respectively. Helium was used as a carrier gas at a flowrate of
1. 1ml/ minute or 37.5cm/second.

The GC Chromatogram plotted between 1 to 1499 scan numbers for E is
provided in Figure 3.6. When this chromatogram was blown no additional
peaks were recorded in the range 100 to 600 scan numbers but peaks now
appeared in the region 600 to 1499 scan numbers. The blown
chromatograms are provided in figure 3.7 (blown 100 to 600 scan numbers

range) and Figure 3.8 (blown 600 to 1499 scan numbers range).

The mass spectra corresponding to some of the peaks in the blown
chromatograms of E are given in Figures 3.9, 3.10, and 3.11 in the order of
increasing scan numbers. Computer search has correlated these mass
spectra of the components of E with those of sonie known compounds and

this correlation 1s summarized and provided in Table 3.3.
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Chromatogram Plot
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Library Search CiNL L ADATANHGSAUDUS  fAoquired: 25 Jul 1792 Scan wumber 327
Comment: E/METHAMOL EXTRACT
188«

Figure 3.9 If

L St s S L L L L B B L IR L S B L L B N
188~ Propane, Z-methyl-1-nitro- CAS 625-74-1 =

:T%'LﬁWTTTT‘mT*T L NI L T L A 500 T VR W i R I
1982  1-Butanol, Z-methyl- CAS 137-32-6

:*,.L,ll f

i s s i e RSOV TR R v M o e A O U i Ry S ST A S S T O G
188 Hexane CasS 119-54-3

S0 B L L UL S B I N L0 WL S L 0 N S B B L N
48 68 88 198 1284 148 168 180 288 226 248 269 288 388 328 348

Formula C4.HI.N.DZ Rank 1 Index 1811

MolWeight:183 SearchiAli Localmuemiofi P:724 F:ZEER:?24 CASH 625-74-1

Search Results Datafile:MASAUDU3 Spectrum:327 Libr:NIST9Z Range:All

(1) Propane, 2-methyl-1-nitro—
] 1811 Purity: 724 Fit: 244 REjL: 774 TONR LIG-T4-1

| Formula: C4.H9.N.02 Mol Ut: 183
| (£) i-Dutanc), Z-wmathyl-
% 486B2 Purity: o668 Fit.: &31 Rfil: &7b o 137 -ud—6
Formula: C5.H12.0 Mol Wt: 88
(3) Hexane
® ARGA7? Purity: 786 Fit: 814 Rfit: 787 CASE 118-51-3
Formula: C6.H14 Mol Wt 86

(4) Hydroxylamine, 0-(2-methylpropyl)-
a2 B79 Purity: 757 Fit: 798 RFit: CASR 561B-62-2
Formuia: C4.HiL.N.O Mol Wi: B85
(5) Butane, 2,2-dimethyl-
B 48595 Purity: 726 Fit: 761 Rfit: cASe 75-83-2
Formula: Ch.H14 Mol Wt: B6
(6) Pentane, 2,2,3,4-tetramethyl-
& 42879 Purity: 69 Fit: 724 Rfit: 728 CASE 1186-53-4
Formula: C9.H28 Mol Wt: 128
(7) Oxirane, [(Z-propenyloxylmethyll-
B 41855 Purity: 658 Fit: 787 Rfit: 673 CASRK 186-92-3
Formula: C6.H18.02 Mol Wt: 114
{8) Pentane, 2,2,3.4tetranethyl-
& 5163 Purity: 685 Fit: 786 Rfit: 731 CASH 1186-.3-4

3

3

Formula: C9.H28 Mol Wt: 128
(9) Oxirane, Z2-methyl-Ti-prapel -, trans—

1532 Purity: 642 Fit: 7p8 RFit: 6&7?S CASR 6124-91-8

Formula: C6.H1Z2.0 Hol Wt: iP8

(18) Hexane, F-methyl-
B 41155 Purity: 673 Fit: 0694 Rfit: 687 CASKR 589-34-1
Formula: C?.H16 Mol Wt: 188

-
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Library Scarch CiNL L ADATHMASAUL LS ﬂ;ﬂuired: 25 Ju)l 1926 Scan numbher 345
Compent! E/ZMETHANOL EXTRACY

188« o

f f

Figure 3. 10 1
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Ba:

1 boric acid, trimeihyl ester CAS 121-43-7 =

]

188~ Boric acid, trimethyl sster CAS 121-43-7

{
T =TT - Kreey : it it L e  p e e o 3

UHd 184-Z24-Y

) M S R I WA G L O ) L N S L e
44 64 B8 188 128 146 168 188 284 220 248 264 2880 388 1328 3490
Formula C3.H9.B.03 Rank 1 Index 41336

MolWeight:184 Search:All LocaMor=:0ff P:683 F:ELIJR:717 CASK 121-43-7

Search Results Da{;filu:HnSﬂUDUH Spectrum:345 Libr:NIST9Z Range:All

(1) Boric acid, trimethyl ester
% 41336 Purity: 683 Fit: 948 RFit: 717 CASk 121-42-7

Formula: C3.H9 R.C™ Mol WE: 194
(2) Boric acid, trimethyl ester

4 J8%2 Purity: 775 Fit: 917 REiL: V37 CAOR 121-43-7

Formula: C3.49.8.03 Mol Jt. in4

(3) Boroxin, trimetloxy-
£ 16828 Purity: 755 Fit: 915 RFit: 755 CASE 182-24-9
Formula:! C3,H9.B3.06 Mol Wt: 174

(4) Acetamidoacetaldehyde
1685 Purity: 394 Fit: 817 RFit: 413 CASE 64798-88-5
Formula: C4 .H? N.O2 Mol Wt: 161
(5) Silane, diethylmethyl-
k) 1758 Purity: 463 Fit: 773 Rfit: 488 CASK 7hB-3Z2-7
Formula: C5.H14.8Si Mol Wt: 182
(6) Propane, 2,2-dimethoxy-
& 41359 Purity: 364 Fit: 732 Rfit: 415 CASR 77-76-9
Formula: C5.H12.02 Mol Wt: 184
(7) Butane'ioic acid, hydroxy—, dimethyl ester
8 67627 Purity: 126 Fit: 678 Rfit: 155 CASR 1587-15-1
Formula® C6.H18.05 Mol Wt: 162
(8) Scyllo-Inositol
R 17572 Purity: 486 Fit: 65« Rfit: 499 CASE 4BO-59-5
Fformula: C6.H1Z.06 Mol W-: 180
(9) Benzene, 1.1'-(1,Z2-cyclobutanediyllbis—-, cis—
B 25831 Purity:. 275 Fit: 3543 Rfit: CASR 7694-38-6
Formula: Ci16.H16 Mol Wt: 288
(18) (8s)- or (rr)-4-methyl-2Z,3-pentanediol
| 3542 Purity: 314 Fit: 638 Rfit: CASE 6464-49-8
Formula: C6.H14.02 Mol Wt: i18

3

3
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Library Sea zh CINL LANDATANAASAUDUI Fizauirf'* 25 Ju. 1996 Scan number 1.24°%
Comment : E/METIMOL EXTRACT

188
g | )
. Figure 3.11 f
E ""f""-r‘rr"'rr—r L S L L O R T B L *LL'r T (-r-r-r—rr"'[—r—r[
188~ Heptane, 4-azido- CAS 27126-22-3#
4
-#%Wﬁﬁﬁrrlrllr]rirlr|rr'1—[rl'rrr'|'|||rrE
138‘5 Nonane CAS 111-84-2 -
t
] J_H E #. J !. .! e theesr i 1 4 T = £y TAE— r
188% Pentadecane ' CAS 629-62-9 {
Li P ;
i L] I L I Lf 1 T | Ll ] L] '| T I T '| r ]' |"| T I T '| T I T |' T I’ T i T I L '|' T I T I T ' T '|' T ‘ 'I"{ T ] T i L l L
48 68 68 188 120 148 168 188 208 228 240 268 280 3808 328 348
Formula C7.H15.N3 Rank 1 Index 7692
MolUeight:141  Search:All LocalNoen:0ff P:456 FIZEL 458 CASR 27126-22-3

(1) Heptane, 4-azido-
] 7692 Purity: 450 Fit: 934 Rfit: 458 CASR 27126-22-3
Formula: C7.H1G.N2 Mol 14+ 14%
(2) Nonane
" 48978 Purity. 546 Fit: 988 Brit: 573 CAaSé i1l A4-2
Formula: CY.HZH hol ¥Wt. izo
(3) Pentadecane
B 78273 Purity: 585 Fit: 982 Rfit: 535 GHSE 629-62-9
Formula:@ C15.H32 Mol Wt: 212
(4) Heptadecane, Z-methyl-
R 71546 Purity: 583 Fit: 898 Rfit: 558 CASK 1568-89-8
Formula: C18.H38 Mol Wt: 254
(5) Hydroxylamine, 0-(2-methylpropyl)-
n 879 Purity: 478 Fit: 888 Rfit: 586 CASE S618-62-2
Formula: C4.H11.N.O Mol Wt: 89
(6) Butane, 2,2-dimethyl-
& 48595 Purity: 466 Fit: Rfit: 473 ChSk 75-83-2
Formula: C6.H14 Mol Wt: 86
(7)) Tridecane
® 69819 Purity: 491 Fit: 882 Rfit: %3G CASE 629-58-5

Search Results Datafile:MASAL U3 Spectrum:i12Z45 Libr:NIST9Z Range:!All 1

Formula: C13.HZ28 Mol Wt: 184
(8) Undecane
g 8 67317 Purity: 587 Fit: 878 Rfit: 555 Cr3t 1128-21-4
Formula: C11 HZ24 Mol Wt: 156

{9) Hexadecane. 3-methyl-
& 32856 FPurity: 495 Fit: 77 Hfit: 546 CASH 6418-43-5
Formula: C17.H36 Mol Wt: Z48
(18) Decane, 2Z,5,6-trimethyl-
B 19817 Purity: 548 Fit: 876 Rfit: 569 CASE 62188-23-84
Formula: C13.HZB Mol Wt: iB4
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subie 3.5: Compuler Implicated compounds in E '
Seai i linplicated Comound % | Mwt
Number | 1 Fitness
327 | 2-methyl-1-nitropropasne | 9400 © 108
345 Bonce acid, inmethyl ester (methyl - 94.00 104
\hurulc or ll‘.-ulcll'i_\'l bura.lc)
- I —— - - . e e e ———— - - ._t.. ———— e _.I
1245 | Nonaae L Vo8O 1 128

The  mass lragmentation patlcrns 10 justly the mass peaks m the mass
spectia of the compounds unplicated 10 be 2-methyl-1-nitropropane, methyl
boraie (trunethyl borate or borigacid trimethyl ester) and nonane are given

in schenies 3.1,3.2 and 3.3, respectively.

The niuss spectium of the component of E implicaicd 10 be n. - (with
L]

90.8%0 tiness) has on peaks at oz ‘43 (100°,, base peak), 39 (278 ), 4

CST(77.8), 71 (53.3), 85 (16.7) and 99 (2.0). Tauucthyl borate (1l
implicated compound) has the ragment ions distrithution worked-oul us
mez” 5 (1007, buse peak), 104 (36.4), 103 (18.2), 89 (5.5). 727(36.4), 43
(25.3) and 42 (‘).‘l ). Sunibarly e fragment was distaibution can be
mcasured-oul Trom the* ass spectrum of the component of E computer
siplicaicd 10 be 2-methyl-l-miropropane (with 94% fitne. ) and be
preseuted as ni'z 41 (100%, base peak), 55 (8.3), 57¢55.6), 56 (47.2), 44

(O1.1) ¥3.{44.4), 12(278) 39 (33.3), 56 (43), and 57 (58.3).

Boran s one ol the nuvonutnients required by plants and despine the stnall
anioits needed they are no less essontial than the macionutiicnts hecause
plaics cannot sprvive witl, Lut them. Insutliciency of boron will lead to 1!

¥ 2 s B g > .
suppiession ot tlowerng wiile fruns and seeds foriuon, it it oecars. will

-
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Scheme 3.1% Fragmentation Pattern for 2-methyl-1-nitropropane
+

CH,

CH,~——CH—~CH,—NO,| m/z 103 [M¥]

’/ ’
~CH, NO,~(60) \-;No2 (46)
«‘r/ +
CH, -CH—CH, CH, -CH—CH;

4
H / \CH (15)

miz 43 CHre=CHy 57 cu_ch=ch,

| CH,
] l-—H’ mfe 5¢ H ~CH,(14) m/z 42
' I Ry .
CH,~CH=CH, CH,~CH~CH, -H
+
m/z 42 m/z 43 CH, —CH=CH,

l—H"
{

| +
: CH, -CH=CH, .
# m/z 41 (allylcation,base peak)

? ' CH; ~CH=CH,

m/z 42



Scheme 3.2: Fragmentation Pattern for Trimethyl borate

e 1
(\)0}13 y 0O
I
B3 — CH, B
/ \ "
CH,O OCH, (15) CH,0 OCH,

m/z 104 (M) m/z 89

-OCH,|(31)
+‘W
OCH,
|

CHO--B ~OCH; (31)

+
m/z 73 (base peak) - B=O-—CH?

/H \-2 CH, m/z 42

LA |
CHO-B-OCH) B0,

m/'z 72 m/z43
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Scheme 3.3: Fragmentation Pattern for nonane

| CH;~CH,~CH,~CH,—CH —~CH,—CH,—CH,—CH, ]!' m/z 128 (M%)

%01-12)2(:1-13 '/(cn2 ), CH, \ —(CH, ), (:1-13\:((:11, )CH,
+ + +

CHy(CH,).CH, CH4(CH,)CH, CHy(CI,),CH, CH;CH;E',I*IQ
m/z 85 m/z 71 m/z 57 m/z 43(base peak)

~CH, (14) ]--cu2 (14)

v v, Vo
CH,(CH,),CH, CH,(CH)CH,  CH,CH,CH,

‘—CH; (14)
v

m/z 71 m/z 57 nv/z 43 (base peak)

~CH, (14) l ~CH, (14)
Y = V o

w/z 57 m/z 43 (base peak)

~CH, (14)
Y K
CH,CH,CH,

m/z 43 (base peak)
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normally be abnoﬁnal (Sutclffe and Baker, 1978 ).Gauch and Dugger
(1953) put forward a theory that boron forms a complex with sugars that
penetrates into plant living cells more readily than do free sugars and is
therefore more readily translocated to the growing cells. However, most
experimental evidences appear to oppose this theory and many other
explanations on the functions of boron in plants have been proposed.
According 10 Lee and Aronoff (1967), borate ion inhibits an enzyme system
~ which in the absence of boron, leads to excess formation of phenoclic acids
and to necrosts and eventual death of the plant. It has also been proposed
that boron is reguired for flavonoid synthests (Rajaratnam et al., 1971).
Electron impact mass spectrometry of both flavonoid aglycones and
glycosides serves as a valuable aid in determining their structures, especially
when only very small quantities of the compounds are available, The method
has been apphied successfully to all classes of flavonoid aglycones (Porter
and Baldas, 1971). Most flavonomd compounds vield intense peaks for the
molecular 1on and indeed this s ofien the base peak. Derivatization is thus
unneccessary unless GC/Mass spectrometry is to be carred out m which
case a suitable denivatization method to provide adequate volatility should be
employed. This is one major requirement when using GC/Mass spectrometry
for flavonoids. It is perhaps because this has not been taken care of that the

analysis of Sample E did not provide mass spectrum of any flavonoid
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Aecpite the tact that all other tests carried out on I indicated the probab!:
presence of Havonoid(s). Trmethylsilylation (Pellizzan et al., 1969) or

permethvlaton (Schnnd and Harbone, 1973) denvatzanon techniques have

been successtully applied o tlavonoids to provide the desuwed volealit: .

3.2 Ploormacological Studies

fu vitro Studics on Isolaled (uinea-pig tleum

The results of the m vitro phargacological scpeening of the crude extracts
PR BZCLL and 1) and the putified ethanolic extract (1) ave provided

ligures 3.12 10 3 10. The results indicated that the extracts P, V2. Lad CL

Bt not bave any activity on the guinea-pig ikun even at the dose levels ol
ome | Zomg and  30mg, respectively. Comparable  dose-dépendent
: ) .

v = - - .
contiaction activitics with acetylcholine (Ach), Figure 3.17, have becn

shown oy the extracts FT and E. The doses of Ach. E'T und E and tir

Lirespondime responses on gumea-pig ileum are given i Tuble 3
| £ | - piz =2

’

L L]
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Table 3.4: Dose, Log-dose and Corresponding responses of ACh. 11 and I

on Guinca-pig ileum

|

0.050 0,100 0.200 0400 0.800 1 600

Dose tug)

At.:cl_\k!m]illu."x(..'h} Lug-kiu.wc( =2) 10 7971000 1.301 1.600 0 a03 ™ 20+

Response(®o) [0.152 0.2000.333 0.376 0.803 1.000

Doscimg) 3750 7500 15.00 30.00 60.00

Crude Fthanohe - Log-dose 0.570 " O.880 1180 1480 1.780
Latracu( L) Response(®v) 0.000 0.030 0.076 0.182 0485
. P = I

5! Dose(mig) 8.670 1733 34.67 3632
4 turthied | ihLache I .oge-dose 0940 1240 1510 1 =
e it
4 Extiaet o Rc.‘i[‘klllscl"uj 0167 0349 0712 O 849 J
| . o

.
The wasimum tesponse produced B acetylcholing has been whion as 1007,
respotise andsall other respoiises including those produced by the graded
duses ol both ET and e caleutated as percentages of this. From Table 3.4
& i be obsepved that it reguired about 30mg of ET and .67me of 1o
produce coni Lable response 10 that produced by just 0 O3ug ot ACh

indican®z that weetyleholine is more potent than E whi hoin tam is slighthy

Smore than thinee s potent as E' .

“
e oo dose-resgonse curves, izure 3,08 (tor Ach) and Figure b loe |
and 1o have shown the asaal sigmoid nature. Diflercaces i potency are
. & . -
indicated by the slopes of the graphs, with Ach graph wiore steep. 1t the

= - Al - - *
eraded doses of ACh, ET, and E are converted to the ssme scale the .
| : .
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steepness of Ach graph v ill be more and thus ditierence m | oteney would

W e wueh more pro wunced.

A vavo (Antsfertility) Studics on Femule Albino Rals

The anufertility cllect of the extract F'T with dose, number of implantation
sites and percentaze of rats with implantation sites on day 10 ol pregnancy

are shiown m Table 3.5.

Table 3.5 Ettect of ET on mmplantation in femade-albimo rats when ted ovally
from dayvs 110 5 of pregnamey (3 animalstwere used in cach group)

L N— .
Numberl |Number of nup- |70 et witl
Giroap rI Jose (g frats with  [lantation sites E'H!IN&UII;:I;HI:
Kg) umplania- in individual rats | sites
tion sites ' .
Vehicle Control A - 3 10.9.9.10.12 7 1o
ET Extrace Bf, 40 “#l - 4 0.4.5.5 7 | T
C| | 0.0.0, 0, 2 20

r

Ihe results in Fable 3.5 clearly showed that ET extract at 80mg dose was

moie elfective than al 40.0g do puil;m:g out that any ymplantaoon eflcol

“duc 1o this « et was dose-depender © In the anim 's teated wit' g
dose of the extraci on lapaotomy, the pterine horns showed not onh
reduced numbeie of mplantation sites but also ol swaller sizes when
compared with those of the w:h_iclf control aninulse ‘

- - .
_ *




CONCLUSION

This rescach work has been set out to ascertain the tradittonal claim of the

use ol the plant Siriga senegalensis in cuning stomach-achic i domestic

animals (especially goats and sheep) and also in preventing conception in

woulien when the plant material is omily administered. The interest was then

O Carry oul ;)Ilyltjul;cllliuul screening in order to isolate and charactenize the

active conponent(s) and also jo mvestigate the antitertibity anti-implantation

eticets of the compounds present in the flowers on female albino rats.

A nnufhcr ol chiciical substances cduse spasm of the smooth au e of the
wa-pig tleum  and  these spu'aillmgt:lla of .*immalh_ muscles .includc

acetylcholine. lustamine, barium ¢hloride and oxvtocin. Acevicholine has

. : 4
i ortant actions at so many sites in the body and the muscarimce receptors
" o.

.
.

in siooth muscles are ery sunilar whether they are in the intestinal siooth

F muscle, the uterus, or even in the heart. Although those recepiors have

’

sl propertics, as is usually indicated by sensttivity o agonwst and

1

antagomst. this does not necessarilv mean that the physiological o
produced by actnvanng th - receptors are the same. For examiple, the action ol

aceivichohne on the muscarinie receptors e the iestunal smooth muscle

-

. . .
and the-uterus 15 to depolatise the muscle and cause it to conract. whercas
- . . -

i the heart it causc%s hyperpolarisation and reduced contractility It 1.
| ' ' ;



therefore evident that the muscarinic receptors are in some way coupled 1o a

*

variety ol effector mechanisms that initiate the physiological respoises that

are produced. Although the ethanolic extract of the lowers ol the plant has
contracted the isolated gumea-pig ilewn us does acetyicholine, 10 muy no.t be
surprising that the active principle(s) i the extract mayv as well be acting on
the acctvicholine receplors (Muscarinic or meolmic),or i may imitate
histamine  causing the observed contraction. or sull it may hive a direct

eticet on the musculature. Hhstanune contracts the smooth muscle ot the
w ]

guinea-pig eum and uterus of mosl specics but relaxes the rat uterus and

- has little cttect i humans, Swmce hisjamine coutracts the go.ucia-pio leum

comparable o acctylcholine, more stiidies on the ethan 'ic extract should be
carried out at least tor the purpose of dentilying the particular receptons that

are kemne stumulated.

*

The obscrved wattmplantation activity of the ethanolic extract i ferale
Jlhma rats may justiy the tradwional use ol this plant o oreventing

conception. e tradiional claim, however, 1s that the plant maternial s

L L]
normadly used about 3 mouths atter pregnancy  which means  afier

unplant: won ol the zveote might have taken place. To prevent caplaftation
plantat tthe zyvgote mught have taken pl Fo g U anplarftat

r

anply means odbion w oeapel the zygote from the uterus or o mahe the

cndometnum ansuimble for the zygote 10 be implanted. Abortion mun
-

. . . t. - - » -
simply mean the expulsion of the foetus-from e womh at the carly stages of

peeshaney and once the preguancy reached a certain stage abortion !




L] r - “ -

normally be very dangerous. Strictly, therefore, there 1s a distinction between
r
abortifacient activily and anti-implantation activity and to conclude that this

plant is an aborutacient diug. more studies. particularlv abortitacient activity

tests. should be carned out.

On the other tace ol it oxytoeic activity may be mvestigated m thus plant
material smee this may be extrapolated from the contraction activity ol the
plant matcoal on the guinea-pig tleum. The eftects ot oxytocin n the uterus
w [}
are quite vomplex and differ among the vanious laboratory animals and man.
[t contiact, human. guinca-pig, rabbit and rat utert. Morcove: .o responses
on the hunian uterus vary in non-pregnancy and pregnant states and also
1

duning the varous stages of pregnancy. The mode of action of gxytocin is

notswell knowa but it 1s known that it elictts its contractle action by acting

R

directly on the vt nme musculature. It 1s theretore of vital ynportancs 1o
sostablish whether this plant matenal 1s acting as a neurotropic Spasmogen

» . . Il .
like acervicholine or a musculotropic spasmogen like oxyvtocin.

r > -
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