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ABSTRACT 

Croton pendulijlorus of the family Euphorbiaceae is an 

important mewcinaJ plant in Southern Nigeria. It has been used 

extensively as a remedy for several stomach complrunts. The plant is 

also !mown traditionally to be used as abortifac1eot agent. The 

present study was undertaken to evaluate some of these claims. The 

experiments wlucb were both in vitro and in-vivo were carried out on 

mice, rats and guinea pigs. The in-vivo studies included the effects of 

methanolic extract of Croton pendulijlorus (MECP) on acute toXJcity 

teat in mice, basal and stimulated gastric acid secrcbon (GAS) in rats, 

and gastrointestinal motility in mice. The other 1nvest1gntion into the 

effect of MECP on guinea pig ileum (CPI) and uterine contractions in 

• • 

rats ,vcre in-vitro. 

The plant's seeds ,vere ground using lnboratory peslle and 

mortar. 1\vo extracts of petroleum ether nnd methanol ,vcrc prepared 

from the ground sample using aoxhlct apparatus. Column nnd thin 

Inycr chromnto,vnphic eepnrntion of U1c cxLract gnvc cieht 

precipitates. Toxich.y of the extract in mice wna tctitcd uc.ing 

convent.Jona.I method. The effects of MECP, column fractions nnd 

histamine on gastric acid secretion ,vcrc invcsUgoted in rots. In 
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another experiment in rats, the possibility of drug mcchnnism of 

action between MECP and histamine on GAS ,vas assessed. Four 

groups of mice were used to study in-vivo intesnnal tr.:1nsit of charcoal 

using MECP, normal saline, carbachol and atropine. These drugs ,vcre 

given intraperitonealJy prior to oraJ admmist.ration of charcoal in 

tragacanth meal. 

The toxicity test gave an intraperitoncal l:.D>;() of 891 111g/kg 

body ,ve1ghl of mice On the gnstnc ncid secretion, the e."troct 

stimulated group of rats secreted significnntJy more acid thnn their 

mean basal acid secretary values at doses of 10 1 and 10 3 g/ml 

(P<0.05). However, there was no significant change ut GAS .. vith a 

dose of 10·5 g/ml extract compared ,vitl, the mean basol acid 

secretion (P>0.05). There ,vns also o significant reduction in 

histamine-utduced GAS ,vhen extract ,vas injected before histamine 

(P<0.05). The study on intesunal transit of aJ,nrcoal in mice sho,ved 

significant reduction ut the u,test.ina.l transit of chnrcoal in C.'<trnct 

treated mjcc (P<0.05) givmg a perisU\.ltic inde." of 1 31 :t 0.88

compared ,vith control U1at gave 51 90 ± 10.32. 

Jn the In-vitro studies, responses of gu1nen pig ileum (GPI) and 

i11olntccl rnl uterus strip (IRUS) prcpatalions to cxtrnct ,vere dose 
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dependent. The contractile responses of ileal smooth muscle strips to 

extract were inhibited in a dose-related fashion by prometbazine (a 

H ,-receptor antagonist) but not by atropine (a musca.rin.ic receptor 

blocker). There was also contractile response of GPI strip to fraction; 

Cf6 with melting point 210°C. In the IRUS study, the e.xtract-induced 

increase in frequency of uterine contractions \Vere not affected by 

oxytocin but were signilicantly reduced by indomethacin (an inhibitor 

of prosmglandin synthesis). Ho\vever. none of the di.ITerent frocuons of 

the extract showed contractile effect on the JRUS preparation. 

The resultB showed that the extract possesses contractile effect 

on both the GP! and IRUS preparations. The effect on rat uterus 

appears to be independent of oxytocin medintion, \vlule that on ilcal 

smooth mu,;cle seems to be involved \vith H1 receptor interaction. The 

gastnc acjd secretory effect is manifested at high doses \vhich nre 

relatively below the doses required for their contmctile acLJvity. The 

study in mice showed that the extract appear,; ropable of reducing 

gastric emptying and thus prevc:ntlng mpid evacuation of the 

stomach. 
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l 

INTRODUCTION 

Prior to the ndvcnl of orthodox medicine, lhere \\•ns a ,veil 

devclopecl indigenous mcclicnl sy11tcm in /\fricn. Under 1hls system 

the Africans relied on 1raclitin1111l n1odicinc ror prophyluelic ond 
• 

curative purposes (Sent, 1971 ). The trc11t mcnl nncl prevention of 

disenscs 1n N,gerio ,verc for mnny ycurs huncllccl solely by traditional 

henlcrs These hcolers ,,•ere thr cquivolcnt of our prcscnl cluy medical 

procuuoncM ond mcchcnl spcciulists. The knowledge they 

occumtilatcd over ycurs or pruclicc ,vos hondcd down by oruJ 

tn1dition fron, gencrnlinn to gcncmtion Some of their methods ond 

pmct,ces got mixed up in lhc process or h11nd1ng do,vn I lo,vcvt·r, 

some survived lo the present umc (/\kubuc, 1986) In Afnen, this set 

or people thnl proct,ce hrrbnl mctlit"ine nre called "the herbalists·, the 
• 

Enst Africans call them ·b .... ·nno mgongn•. In N1geno, they ore coiled 

"dlbi11· 1n lgbo lang\Jogc, the Yorul.lus coll them "babnlov.-o• nnd the 

• Hnusn'I cnll them •mn, mng,,r11· (Kokwuro, 1976;Soro,11oro, l9R2), An

cnrlicr theory wns proposed thnt the knowlt·cl1:c of 1n,'.dit·1nnl plnnls

wnn y,.,,ncd by 11ccitlcn1. Thi& theory hnN ht'c:n rrCutctl l,y n nu,nll<'r of

tmdittonol medicine prncthioncrs, "'ho clnimcd that lnrormatlon on

•
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plnnl� were l"nrnmunicalccl lo I heir nnccslors in various \\'ll\'S (Akp:Hn 
. . 

and Lnmbo, 1979). Amongst these 1mdilionol hcnlers \\·crc some ,vho 

specialised 1 n  specific areas like bone selling (no\\' call<.'d 

orthopaedics), those trained 1n comprehensive child delivery services 

who ,vere generaJ\y referred lo as trnd1t1onal birth ottendants(TBA) or 

traditional mid,vives, those spccioliscd in eye diseases, psychiatric 

med1c1ne and many others Their practice involved the use o f  herbs, 

animals or mineral subslnnccs nnd/or the use of 1nconta11ons 

involving some rituals (Akubue, 1986). 

Traditional medicine as defined by the \Vorld Health 

Organisation in l 976, Is the sum total of oil kno\vlcdgc nnd prncuccs, 

,vhclher explicable or not, used in d1ngnos1s, pri:vention and 

eliminnlion of phys,col, mental or social imbalance. The practice 

relics exclusively on proctlcul experience and observations handed 

do,vn from gcnerollon to generation, ,vhethcr verbally or in \\'riling. 

The trud1t1onal healer, ns defined by W 1-1.0. ( l 976) is a person \Yho 1s 

recogni11ed by the community in ,vhich he lives as competent lo 

provide health care by using herbs, nnimnl and m111crol subslunecs. 

Employed ,n this act arc ccruun methods based on socit1l, culluml 
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oncl rcli1tin11s hnckRrnuncl, ns \VCII ns on the kno\\'lcdgc, nttributcs 

and bclicrs that arc prcvnlcnl in the community Such methods have 

regard ror physical, mentnl and social well being and the causation or 

diseases and disability rrclla, 1986) 

The 1lch ror the discovery or prototype drugs from herbs 1s 

rapidly goining ground us it 1s est1mntcd lhat, only u fraction 

(approximately 10%) of the \VOrld's plants have been investigated 1n 

dctoil up to date (Stanbcrg and Bruhn, 1979). The last hundred years 

hove resulted 1n maj�r advances 1n the isolation and identification or 

some netive principles in the1;e plants (Stanber(t ond Bruhn, 1979). 

-The study by lhc United Nolion Co1nmiss1on for Trade nnd

Development (UNCTAD) indicated lhnt nboul 33 percent of the drugs

produced 1n the developed countries nrc derived from plnnts

(UNCTAD/OATT, 1974), and lhol i f  microbes ore oclded, 60 percent or 

the mcdic1nul products nre of noturol ongin (Sofo,voro, 1981) 

According to other sources almost 80 percent of tl1e present 

• 

dnt mcchcinc!I nre directly or 1ncl1rcclly derived from plnnts (MyeNi, 

1982) These mediclnnl plants ore therefore the l!Ources of many 

importnnt scientific drugs of the modern \\1orld Quinine from 

•
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Cinchono bnrk, Rcserpine rrnn, l�nll\,..ollin root ond lcar, Hyoscynmine 

rrom llyocyomus nnd Dnlurn leaves and roots, Coniinc from Conium 

fruit, Morphine rrom Opium capsule, Scnnosides rrom Cossia lcnf, 

Colchie1nc from Colchicum conn and Vinl·ristinc nnd V1nblnslinc 

from Catharanlhus root. These are a fe\v examples of the modem 

scientific drugs that hove been prepared from lhe med,cinol plants 

{Ohnni, 1986). 

The use of herbs has therefore formed on ,mportont aspect or 

traditional medical practice in Nigeria. This hos equally sumulated 

.incrco:;ing interest in the scorch for medicinal plunlS \vhieh could be 

useful in the health core delivery of developing countnes. This 

development hos given birth to registered trad,uonnl clinics and 

associations. Many herbal prcporotions nre olso openly 

commcrcioliscd in boll notionnl ond 1ntcmalionol trade fairs. This 

sho\VS the level of government n,vorcnc:;s und interest 1n tmdiuonnl 

medicine. Prcsenlly in Nigeria, scientific \vork is going on 1n mnny 

rcscnrch lnslitutes like lfc lnstllute for Drug Rcscnrrh in Obnfcm, 

Awoluwo University (formerly, Un1vcrs1ty of lfc) and Nnllonnl Institute 

for Phnrmaceulicol Rc,cnrch nnd Dc\'clopmenl, ldu, AbuJo. The use 

' 
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of herbs in the lrcolmenl of ccrlnin diseases is no,v i:iven prominence 

due partly lo increasingly high cost of orthodox drugs (Assefa, 1987;

Salganik cl al, 1987; Claveau, 1988).

A1non� lhc medicinal plnnl prepnmlion 111 currenl use in 

Nigcrio is the ground form of the seeds of Craton pcndulinorus of I.he 

family Euphorbiacenc The meclicinol nppliculinns of the species in 

lhe family varied and include cures for ,vnrls and tumours by the 

genus l'i:uphorbia; �- kemerumn, _m chorocins, .!); polychroma 

(I lorl,vcll, 1969), the seeds of Jalropha curcas nnd Ricinus 

communis ore used as nnticonecp11ves (Mamccsh, 1963; Ok,vuasobn 

et nl, 1990). Some species of the Euphorbloccac family ore kno,vn 10 

possess purgnlivc properly. In most coses the binnc1ive principle 

,vhich causes purgation in the seed 1s prescnl in the oil The oils of 

lhe seed of ,lntrophn C\trcas, J nossypiifulin and J m_ult!.fic!.g ore 

known as po\\·erful purgative Craton pgndulinorus, Cro1011 t1ghurn 

and Ricinus commynis ,vhrch are nlso members of the 

Euphorbiaccnc possess powerful purgative principles ,vhich ore said 
• 

to be prc!lcnl in both their seeds and oil [rrcn:ic und 1.::vnns, I tl8J; 

Pursei.:love, 1988) lntcresllngly nlknloid1 ore present in Crot9n 
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penduliOon1� (Shelly cl nl, 1 CJH:J). Croton t igliu1n, Ricinus eommunis 

and Jatropha curcos rrrcnse and Evans, 1983) \Vhich nre all knO\\'n 

to possess anli-conslipatory property The oil of these specie is 

formed from esters of the tcLmcyclic diterpenes; acetic, capric, !auric 

and polmitic acids for Croton tiglium rrrcasc and E\1ans, 1983), 

palmitic, stearic, oleic, linole1c, myrislic and ameh1don1c acids for 

Jotropho eurcas (Irvine, 1961 ), rieinoleic nnd olc1c acids for Rie1nus 

communis (Stewart and Boss, 1976), palmili<;, sleoric nnd arnch1dic 

acids 1n approximately equimolnr concentmtions for Croton 

. 

pcnduliflorus (Asuzu et al, 1988). Croton 011 if tukcn 1nternolly, is a 

very rapid, drastic eathurtic., and is given in eertnin coses of opoplex-y 

and or obstinate oonstipotlon (\Vnllis, 1967) This rorn1 or the seed is 

claimed by o trodiuonol nerbolist, �1rs. Oyhu Az1gn to relieve severe 

con!lllpation when adn1inistcred orally ,vilh pop (boiled semi nuid 

drink from maize nour). The plnnt is also kno,vn trndit1onnlly to be 

used as obortirocicnt agent 1-10,vevcr there is no informution 

regarding this action in the litcrriturc l\l!'!o, (lpnrl rron, lhc report of 

Adcsogon (1981) \Vho reported thnt the plunt 1s uscu cxtcn.,.ivcl) us n 

remedy from sevcml stomach problems, nnd thnl or Asuzu et ol, 

•
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( I 988), who isulnlcd nncl itlcnLiliccl Lhe purJ.:nlivc component in the 

seed oil as ,vhite cryslols, no olhcr references ore nvuiloblc in 

lilcralurc to sho,v iLs usefulness in gastrointeslinal tract disorders. It 

is therefore of srcat inlcrcsl Lo study the effects of the seed's cxlracl 

and its column fractions on gustrointcstinol ond uterine smooth 

muscle prepnrotions ond ils scc:rclory cffccl on gostric ocid The 

study ,vhieh ,vos carried oul on mice, rats and guinea pigs examined 

the effects of methanohc extract of Crolon pcnduhnorus (MECPJ on 

neutc toxicity 1n mice, basal and stimulated gastric acid secretion 

(OAS) 1n mts, gostro-1n1es1lnnl molllily in n1iec, 11nd the effects of 

MECP on guinea pig ileum (CPI) and isolated ml uterine strip(IRUS) 

preparations 

•
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2.1 Back&round Information on Croton pendullnorus 

The genus Croton belongs to the family Euphorbiacene. The 

specie penduliflorus syn. longiracemosus is indigenous to the South

Western part of Nigeria where it is known as aworoso, amoroso and 

jesebe by the Yorubas (Keay, 1989; Gill, 1992). Its English name is 

purging croton (Gill, 1992). There are some Croton genera which arc 

found in temperate regions of the South East Asia and in many 

African countries. Croton tiglium was introduced from India about 

1819 (Wallis, 1967). Croton mncrostnchu!I is well di:.tributed in 

Guinea, Ivory Coast and Cruneroons (Irvine, 1961).Herbarium 

information from Botru\y department of the University of lbadan, and 

Forestry Research Institute of Nigeria, Jeri, lbadan, Nigeria have 

identified the following localities where Croton pcnduliOoru!I 1s grown: 

IJebu-Ode - Benin Rood 30 km west of IJebu Ode; Ej1gbo Agurodo 

roadside, Osun atote; ldnnre Forest Research, Ondo atote; lperu, 

Ogun state; Uaon1gbc Forest Research , Benin, Edo state; lkorodu, 

Lagos atate; Koacwc Forest , S1errn-Leone, Relic rore11t of University 

of lbadnn, Ibadon. 
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BotanJcal l.nformatioA 

Croton penduliflorus is a forest tree with conspicuous 

pcndulus terminal racemes, sometimes over 30 cm long and cro\vdcd 

with cream-coloured Dowers (Keay, 1989). The tree is up to 25m high 

and 2m in girth. The bore is stroight, bark greyish; slash thick, 

yeUo\vish bro\vn, more or less granular. The leaves nrc 5 15 cm long 

by 3-9 cm brood; broadly elliptic, shorlly acuminotc, cuncntc or 

rounded at the base, the murgin \vith small regular teeth curving 

in\vards and terminating in a very small gland; the hvo glands ot Lhc 

base usually conspicuously stalked, sometimes sparsely and 

minutely stellate hairy on bolh surfaces. It flo\vers bchvcen �1ay and 

June, crowded on nnrro\v terminal racemes up to 45 cm long; Lhe 

females moslly on Lhc lower t,vo-Uurds of the centrnl !Item nnd the 

moles al the end Female flo1vers 1vilh stout, hairy 'ltalks less than 

2mm long; ovary 111 globosc, hairy \vith three prom1nrnt 11ylcs ohout 

6 mm long, each brnnchin� Crom the base. 1\.1nle flo\,·crs with cream 

coloured pet.oJa 5mm acros'i, on 11lender stnlks nbout 2mm long. It 
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fruits bet\veen May and August and arc three-lobed, shortly staJked, 

about 10 mm broad and long (Keay, 1989). 

2.1.2 Medicinal Uses 

The plant is used extensively as a remedy for several stomach 

complaints (Adesogan, 1981). A leaf infusion is applied externally for 

fever (Irvine, 1961 ). The dried -stem bark, rootbark and seeds of 

Croton pendulinorus ,vere reported to possess multicomponents 

(Shelty et al, 1983). Decoction made from the root po,vder (Gill, 

1992), stembnrk and seeds (Shetty et al. 1983) is reported to be 

effective as a purgative ,vben tnken oralJy. The oil cx-trocted from the 

seeds 1s a severe hyd.rogogue purgative and is given ,vhen efficient 

action is required (Oill, 1992). The ,vood decoct.ion 10 small doses is 

diuretic and po,verful diaphorelic (Gill, 1992). The paste of the 

powdered seeds mixed ,vith voseline is applied over tllmours and 

obst.Jnotc buboes ,,,hJJe the oil is used as liniment for acute

rheomntlsm, nrlhriUs, neurnlgia nnd diseases of the joints (Gill, 

1992). The seeds ore normully crushed, ground nnd mndc: into 

powder form by o traditionaJ herbalist, P.irs. Oyhu Azigu of Jos, 

Pluteau·!ltate who dispenses it for the relieve of conslipntion ,,•hen 

tnken orully with cercaJ pop 
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2.1.3 Biological Uses 

Chloroform, methanol and petroleum ether extracts of the dried

rootbark and dried stembark ,vere tested and have been reported to 

stimulate increased activity an frog's rectus abdom.inus muscle 

(Shetty et al, 1983). Asuzu et al( 1989) reported that the gut

stimulating pranciples of Croton pendulifiorus seed oil has the ability 

to stimulate the central nervous system, reduce the potency of 

opoiods(except codeine) and prolong tJ1e duration of tJ1eir analses1e

action. The chronic oral administration of the guc-stimulat.ing 

crystals of Croton pendulifiorus seed oil in both sexes of mice at 

2 lmg/kg body weight showed anti- fertility effects (Asuzu et al, 1990) 

2.1 .4 Blochemlcal Anoly_sis 

Phytochcmical tests bad revealed the mrun constituents o.s 

alkaloids Oavonoids, sterol or tnterpenes ond the abst-nce of 

glycoeides Md tannins in both the lt'nf nnd seed or Croton 

pendullOorua (Shetty et al, 1983). The purgative principles, othcn,'ise 

ealled gut-sumulaling pnneiples in the plont "·ere isolated 011 ,vhite 

crystals from the seed oil using b1onssny guided chromatographic 

i.eparouon process (Asuzu et al, 1988) These cry11tnla nrc mixture of 
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palrnitic, stearic and arachidic acids in approximately equimolar 

concentration (Asuzu et al, 1988). 

2 2 Gaatrointeatlnal Tract 

2.2.1 Gastrointestinal Innervation 

It 1s well known lhat lhe motor and secretory acti\-ities of lhc 

gastrointestinal tract is under several controlling fnctors; psychic, 

neurogen1c (nerves) nnd humoral (chcmjcal ngcnts like hormones). 

There are bolh 1ntr1nsic and extrinsic components of t11e nervous 

control. The intrinsic nervous control is also kno,vn as lhc coterie 

nervous system (ENS) which is made up of elnborote nerve plexuses 

of interconnected gnnglion cells found ,vith1n the gut ,vaIJs. The 

orgarusntion and function of t11e EN� is such lhat, i t  relies on 

information generated fr-om n1I segmen,._ of the ga'ltro1ntcstino.l tract 

(Hersey and Sachs, 1995) The mycnteric plexus (Auerbach 's plexus) 

lie11 between lhe circular nnd longitud1nal layers or smooth muscle 

and ie primarily associated \vith coordinnuon of motility, The 

submucosnl plexus (Me1ssner's plcxu:i) ho11 direct nC"r.·c fibre supply 

10 the mucosa! cells us well IUI to the looi;ely 11rrongcd 1i1noolh rnusclc 

conUl.ined Wlthin Lhe submucow lnycr (Hcracy and Snchti, 1995), 
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Studies based on neuronal traCUlg using histochemicaJ markers for 

specific neurotransmitters indicate I.hat submucous ganglia rece1\'e a 

variety of synaptic inputs (Bornstein, Costa and Furness, 1986; 

Bornstein, Costa and Furness, 1988) These ple:a.ises are involved in 

local renexes along the tracL The sensory endings are responsive to a 

variety of stimuli \Vhlch include stretch, change in pH, osmolar1ty and 

products of digestion The 1.mportant feature of the entenc nervous 

system as \vith other components of the autonomic nervous system, 

is that, the poslga.nglionic nerve fibres are polymodal, secreting C\VO 

or more neurotransmitters (Costa and Furness, 1989). 

Jn many cases l.lldividual nerve fibres hove been shO\VTl to 

contain both a conventional ncurocrnnsm1tter, e.g. Acetylcholine or 

Norepincphrinc, and one or more ncuropcpudcs. Another fean1re of 

the poqtgnnglionic nerve fibres of the ENS is tJ1at transmitter release 

can occur along nn extended length o f  the nerve axon. This is due to 

the existence of periodic swelling or varicoslt1cs U1nl nre assumed to 

be the sitce for trnnsmltt.cr release (\Vood, 1987) In humnn nncl other 

mammnlinn species, the mycntcnc plcxu!I of the r-.:NR consist11 of nvo 

mam populouons of neurons that can be clisunguashcd by their 

content of pepllde tmnsmllter The neurone contain either vnsonctive 

lBADAH UNIV£RSJT\' L , 1eR1ir:
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intestinal peptide (VIP) and its homologue peptide histidme 

methionine (PHM in human) or substance P (SP) and its homologue 

substance K (SK) also known aR neurokinin (Wattchow et al, 1988; 

Llewellyn-smith et al, 1988). 

The autonomic nerves are classilied as forming the extrinsic 

nervous system or precisely described as autonomic nervous system. 

This nervous control 1s divided into sympathetic and 

parasympathetic. The parasympathetic nerve supply to the 

gastrointestinal smooth muscle comes mainly from the vngus "'hich 

has its ongin in the dorsal motor nucleus. However, the pelvic nerves 

supply the distal portion of the colon. The pnrasympathetic fibres, 

whether vogue or pelvic in origin, do not end directly on the amooth 

muscle cells but end by mnking aynnpses with cells in the ENS 

(Carlson et al, 1922). The vagua fibres innervate the esophagus down 

to the level or the midtransverse colon. The vngus nerve docs not 

innervate the parietal cells directly but synapse with ganglion cella of 

the ENS (Radke, Stach and Weiss, 1980). The e!Tects of 11cetylcholine 

which la the neurotransmitter released Crom vagal eUerents can 

therefore be blocked at two levels; at the junction between the vagi 

and the entcric ganglia (that is, the n1colinic action of acetylcholine) 
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or at the Junction bet\\-een the enteric neuron and the effector cell 

(the muscariruc action of acetylcholine). The sympathetJc supply to 

the stomach and small intestine 1s by \\'RY of the splanchnic ner\'es. 

The caecum, appendix, ascending and trans\·erse colons are supplied 

by nerves which arise from the superior mesentenc plexus. The lo\\er 

part of the rectum is suppbed by sympathetic fibres \\·hich arise from 

the upper and lo\\rer divisions of the hypogaslric plexus, thot 1s , 

lumbar colonic nerves and hypogastric nerves. The preganglionic 

sympathcuc fibres end in three ganglia namely; the celiac, superior 

mesenteric and inferior mesenteric gru,glin. The syn1pathcuc fibres 

that reach the intestine ore postganglionic (Cru-lson et al, 1922), �lost 

of the sympathetic fibres ore concerned \\1th the vasomotor supply of 

the numerous blood vessels m the lntcsunc but some go to the 

anteshnal smooth muscle tn the mu!lcular1s mucosac (Kuntz, 1953). 

The go11trointcsUnal tract 1s capable of  carrying out its maJor 

function!! after nil the cxtnns1c nerves must ho\'e been SC\'ered. This 

nutomotJcity mny be uttnbutcd pnrtJy to the propcrues of the sn1ooth 

muscle. Both the ncurogenlc nnd myogcnic funcuons ore rcgulRted 

through the central nervous system reOcxcs by \\'t\}' or the autonomic 

nerves. 
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2.2.2 Gatrointestinal Motility 

The type of movement of the intestinal stream depends upon 

whether the alimentary canal (gastrointestinal tract) contains 

recently eaten food or is in interdigestive state (Schultz, 1983). lt is 

noteworthy also to mention that, normal digestion and absorption of 

foodstuff's by the gastrointestinal tract are dependent on the orderly 

and controlled transit of intralum1nal contents The ever-dc:creasing 

volume of contents is propelled towards the rec111m. In the rectum, 

the faecal matter is temporarLly stored unlil defecation, an act 

involving both voluntary and involuntnry movements of the colon, the 

anal sphincters, and muscles of the pelvic floor, abdomen, and chest 

(Schultz, 1983) 

2.2.3 Propulsion o.s A concept 

The intestine executes o vo.riety of movements \vith1n its lumen 

in order to both mix and move intcstinnl content nlong its length. 

Geometr1cnlly the intcsunc is bosicnlly n fluid contru.ning tube. As a 

fluid propelling unlt, however, it 1s an extremely complex urut 

(Williams, 1983). The concept of propuh11on hos its origin in thnl 

physicu.l science of mechanics (Hnllidoy nnd Rciutick, 1966). 
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Mecbarucs 1s concerned "'ith the study of mollon of objects and 

traditionally views motion as having t\1..-o different aspects - kinematic 

and dynamic (Halliday and Resnick, 1966; Fox and �tcDonaJd, J 973). 

The subspccialty of mccharucs cnlled kinemaLJcs describes the 

motion of an object relative to a reference frame and i::. not concerned 

with the forces that act on the object to alter its motion, Velocity and 

acceleration are l\vo examples of kinematic quantities. A number of 

studies have cons1dcred the motion of intestinal content Crom a basic 

kinematic viewpoint Studies of intestinal transport (Cramer, 1959; 

Summers et al, 1970; Bueno et al, 1975) nre 1n effect kinematic in 

nature. An example of such a study is ,vhcn rndioacti\'c or 

rndiopaque pnrliclcs nre placed in the llltcaunaJ lumen nnd the time 

required for various nmount of these pnrucles to move o civcn 

distance is dctcrmtned (Derblom et al, 1966) Procedures of this 

gcneraJ type permit kinematic quantities such as avernge velocity to 

be obtained but provide no information regarding the dynamic 

aspects of the transport process, 

The subspecialty of mechanics t:aJlcd dynamics, on the other 

hand, dcnls with molJon relnt1vc to forces nssoc,ated with 1t and to 

the propcrues like moss, volume nnd density of the moving object. 
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One of the fundamental problems of dynamics is to determine hO\V an 

object \vill move when we know the forces that act on it. inherent Ill

lhis problem is lhe idea that a system imparts motion to an obJect by 

lhe application of a force referred to as a propulsive force. The 

propulsive force ability of any system can lhus be regarded as U1at

system's ability to produce and apply propulsive forces. The first 

study to provide informaLion regarding the 1ntcsunnl system's ability 

to do propulsive \vork on Ou1d loads was conducted by Trendelenburg 

in 1917. He demonstrated that in vitro segments of guinea pig ileum 

have mtrinsic ability to propel luminal Ou1d up a pressure gradient 

when intrll.luroinal pressure was initially set at a value of 1-2 cm of 

,vater. This qualitative observation \VOS confU1Ded by Kosterlitz, Pirc 

and Robinson (1956) \Vhen they employed Trcnd<:lenburg's basic 

method to begin a semi· qua.Htntive evaluauon of some of lhe inlrinsic 

capabilities of the guinea pig ileum to propel lumino.1 Owd. Other 

scientists who had employed U,is meiliod on olher orumnls to study 

the effects of various agents on pcrist.n.lLic reflCJC included Bulbring et

al ( 1958), Fonuune at al ( 1973) o.nd Van Nuetcn cl al ( 1973) 

•
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2.2.4 Pattern of Gastrointestinal Motility 

Bayliss and Starling (1899, 1901) pioneered lhe basic 

understanding of intestinal motility. They proposed in lhell' classical 

studies "the law of lhe intestine• which stated that, the response of 

the small intestine to loonl stimuli consists of a contraction of  tl1e 

smooth muscle above and relaxation belO\V tl1e stimulated area. 

Shortly thereafter, Cannon (1902) using rad1ographic tec}u1iques to 

follo\v the progression of bismuth lhrouch t11e small intestine of fed 

cats described dllTerent patterns of movements or intraluminal 

contents. These he so.id, \Vere caused by definite patterns of 

contmcuons or the intestinal muscle. These two basic movements are 

scgmentauon and pcrist.o.lsis. 

Segmentation was thought to be due to stationary ring of 

contrnctions th11t would d1vide contents but ,vould cnuse no net 

movement in ell.her the ornl or aboroJ direction (Cannon, 1902) 

SegmenUltion is now known to be myogcn1c in n11ture and involves 

the nltcmnte controclion nnd relaxnuon of tlte ctrculor smooth 

muscle layer of the intestine. This 1s mwnly dependent on mycnteric 

plexus (Ou�on 1976), Per111tnlsi11 wns believed to be due 10 ring of 
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contractions that occurred in an aboral sequence, thus propelling 

intraluminal contents in that direction (Cannon, 1902). Peristalsis is 

neurogenic, that is, it is carried out through a local reflex mediated 

through intrinsic nerve plexuses \vith1n the inlcsl'nul wall. These 

contraction ,vo.vcs arc in two phases involving longitudinal muscle 

contraclion and circular muscle relnxation and vice versa. It ,vas 

later m l 912, that Cannon proposed that, the rcncx responsible for 

the la,v or the intestine be designated the mycnteric reflex, since this 

rcfic.'C \V'lll disappear if the intestine 1s paralysed by applying such 

drugs ns nicotine or cocru.nc to the scrosal surface. The explanation 

,vas that, these drugs penetrate the longitudinal muscle layer nnd 

pnrnlysc the underlying nervous mechanism. Vosoactive intestinal 

peptide (VTPl and its homologues have the unique ability to cause 

relaxation in circulru- smooth muscle throughout the digestive tracl 

(Biancan1 et al, 1985; Crider et al, 1985). Evidence also accrued 1n 

the fact thot, vo.soactivc intestinal peptide is released during eleclricnl 

or reOex o.ctivo.tion of mycntcr1c neurons and its release is 

proporttonnl to the intensity of stimulation and occompnrucd by a 

corresponding incrCDsc in rclnxo.Lion (Grider nnrl Mnkhlouf, 1987). 

EMlicr atudies on rat nnd guinea pig intesune 1nd1cntcd lhAl VIP 
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motor neurons regulated the descendtng relaxation component of the 

peristaltic reflex, whereas substance P (SP) motor neurons regulated 

in part the ascending contraction component of Lhe reflex (Grider and 

Makhlouf, 1986). The evidence for SP and substance K (SK) as 

contractile transmitters in myenteric motor neurons is based on 

substance P and SK causing direct and cholinercicnlly mediated 

contraction (Souquet et al, 1987), and their release during electrical 

or reflex activation of myenteric neurons (Grider and Makhlouf, 

1988). 

The rene\ved interest m intesllJlaJ mot.ility resulted in Lhe clear 

rccogn.itioo of a distinct pattern of contractions called Migrating 

motility comple.x (MMC). Reinke er al (1967), nnd Carlson et al (1970) 

described MMC ns a cycle of contractile activity from any site on the 

small bo\vcl of dogs that had been fasted for nvelve hours or more 

These electrical events of the MMC Lndicate a pnltcrn of  motility. In 

each cycle, there 1s n quiescent penod of nround 50 minutes without 

contractions, foUowcd by n period of 10 20 minutes of seemingly 

random contractions; these bwJl up lo n 10 20 minute period of lru-ge 

amplitude contractions nt Lhe mnxunum frequency :-een 1n that 

portion of the bowel The contractiona end up nbn1ptly nnd the cycle 
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starts again. Carlson et al ( 1972), Code and Marlett ( 1975) further 

described this cyclical activity and named it the interdigestive 

myoelectric complex. They divided each complex into four phases. 

Phase I equalled the phase of no activity. Phase 2 \VSS the period of  

seemingly random activity. Phase 3 equalled the period of intense 

activity, \Vhile phase 4 \VQS U1e transition period benveen phase 3 and 

1. Migrating motility complex is associated \Vllh bursts of

depolarisntion Crom the esophngus to the ilcocecal valve at 

frequencies of one every 1 ½ • 2 hr. The depolarisations are 

coincident \villi \vave of contracllons. This results 1n a propu.lsive 

movement \Vh.ieh empties the upper gastrointestinal tract to the 

caecum (Frank, 1981). The term •interdigcslive• can no longer be 

applied universally because the pattern is seen in some nruma.ls 

feed.mg ad lib (Ruckcbusch and Fioro.monti, 1975) ll \\'llS found that 

feed.mg failed to interrupt the M�!C in the transplanted 1solnted 

jeJu.na.l loops (Sarr and Kelly, 1981), During fn�ung, the volume of 

lJQUJd passing through n jeJunnl segment per Unit ume wna greatest 

dunng phase 3 and lenst in phuse I Also, nfter feeding, the 

movement of liquid was simiJ11r to thnt found during phnse 2 (Sru,-
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and Kelly, 1980). This pattern of motility is kno,vn to effectively 'clean 

out' the stomach and small intestine. 

Some of the Factors affecting Migrating Motility Complex 

I. Motiltn, is an  intestinal hormone with its producing cells mostly

found in the duodenal mucosa. It is taken as a candidate hormone 

to iniliatc migrating motor complexes in the stomach ns its 

concentrations rise ,vith the onset of the gostnc rnigmung motor 

complex in the fasting stnte. It wns also noted that, exogenous 

molilin raised the plasma 1mmunorencuve motilin level and U1us 

induced phase 3 aclivity of the Ml\,[C in the stomach and 

duodenum of dog (Lee et nl, 1978) and man (Vontrappen et nl, 

1979). 

2. Somatostatin ,vns found to inhibit mot.ihn u1duced MMC an tl1c

dog (Ormsbee et a1, 1978). 

3. Pancreatic polypeptide: Bueno et al ( 1982) suggested lhat

po.ncreat.lc polypcpudc moy be involved an the inh1billon of the

MMC in lhe dog. 

4, Lipid mculs inhibited the MMC for longer periods thnn 

carbohydrates or proteins (Rees et ol, 1982) 
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5. Human factor: Observations over 24 hours \vilh pressure sensing

capsules indicated considerable human variauon in lhe length of

phases of the MMC \vithin and bet\veen subjects (Thompson et al, 

1980). 

6. Sleep: Sleep significantly reduced the duration of phase 2 of the

MMC (Thompson et al, 1980). Point of origin of MMC during sleep

is mostly from the duodenum (Finch et aJ, 1982).

7 Pepudc YY (PYY) is a 36 amino acid polypeptide isolated Crom the 

intestinal mucosa (Tatcmoto, 1982). The peptide inhibited 

interdigeslive migrating motor complexes in the innervated canine 

stomach but did not a!Tect contrnctions of denervated gnstric 

pouches (Sukuki et al, 198:l). 

l.3 THE STOMACH 

2.3.1 Anatomy 

The stomach Is divided into four portions (Fig. 2.1). From the 

diaphragmatic end, these arc lhe cnrdin, fundus, corpus (body), and 

nntrUDl. The cardiac nrcn ,a located d1slCLI to U,c entry of the 

esopbJlgus, and 1s a fc,v millimelrcs 1ll lcngll,. It contLuns entirely 

mucous cells but no pnrieUll cells or chief cells. The fundus 1!1 the 

domc-shopcd poruon of the stomach thnl extends above the cnrdill. 

J�.\DAij]NlvtnSIIY LIBRAI
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The body of the stomach is the largest portion representing about 

80% of the entire stomach. The gastric antrum, or antral gland area 

occupies about 20% of the stomach area (Tto, 1987). The gaslric 

mucosa lining is made up of columnar epithelial cells This 

epithelium secretes mucous. The mucous membrane of the stomach 

is separated from the outer muscular gastric \Vall by the musculw-is 

mucosne. The surface is lherefore constnnlly covered by a thJck layer 

of tough mucous secreted by the surface epill1elinl cells in addition to 

bicarbonate. Both secrelory products form a rather continuous 

barrier against the movement of pepsin as \veU as hydrochloric acid 

(HCI) from the lumen of parietal cells to the surface epithelial cells. 

This bnrrier has been referred to ns the mucus bicarbonate barrier 

(Flcmstrom and Tumbcrg, 1984). Btlo\v the surface layer of 

epithelium are various types of tubular glands. Parietnl or oxyntic 

cells a.re found in the fundus and body of the stomach. These gastric 

glands are tubulo-ves1cu.lnr m nature, as they open on n common 

chamber called gastric pit (fovcolus) that opens in turn on to the 

surfuce of the mucosn (Oononc, 1989) A �lund i!i chviclccl into three 

arena; the isthmus, the neck ond the base. The first two nrens nre 

�11 distnbuted with pnrietnl cells while the base eontnln'I mninly or
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chief cells. Other cells found 111 the gland are those of mucous and 

endocrme. 

2.3.2 Gastric Secretion 

The stomach serves as a temporary reservoir for food after the 

ingestion of meals. However, it has a number of important 

physiological functions among ,vhich arc, to secrete hydrochloric acid 

at a concentration of 160mcq/ l, the proteolytic enzyme pepsins, the 

intrinsic factor necessary to bind with Vitrunin B11, nlso kn0\\'11 as 

extrinsic factor, so as to facilitate the absorption of vHrunm 812 1n the 

terminal ileum, the polypeptide hormone, gastrin ,vhich stimulates 

the parietal cell to secrete the highly acidic Juice, bicarbonate, 

serotonin, somatostatin as ,vcll as a variety of muco1d substances 

including blood group substonces. The other components of gastric 

secretion ore water and electrolytes ,vhich arc transported by the 

cells lining the gastric glands. 

2.3.J P�_ductlon of gna.trlc acid by the stomach 

In ru, attempt to C."<plrun the secretion of acid, Bernard ( 1858) 

hod suggested that the stom11ch secreted n precursor sub11tru,cc that 

v.1111 converted to acid in I.he stomach lumen Ho,,.,cvcr Golg1 (1893) 

was I.he first acicnr..ist to postulate I.hat the gn!ltric parietal cell \\'l\S
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the source of this acid. This \Vas based on his obscrvatJon lhnl the 

intracellular canaliculus of the parietal cell expanded during active 

secretion. The actual presence of  acid in the cnnnliculus was 

established by Dibona et al (1979) and Bcrglindh et a/(1980). The 

canaliculi are extensions of a system of Cine canals \vilh pr0Ject1ng 

microvilli. The microvilli of the secretory canaculi are long and 

numerous and face lhe lumen of U1e stomach. They serve to increase 

the luminal cell surface area by approxin1alcly four lo fivefold. H /K'-

1\TPase (the enzyme involved in lhe CinnJ step of H• sccretJon) is 

located wilhln the cell membrane of lhe intracellular canaliculi. 

Immediately beneath the microvilli arc multiple tubuJovesicles. When 

gastric acid secretion is stimulated, the 1111crovillar surface mcrenses 

rapidly, and is accompanied \vith o. reduction in the number of 

vesicles. Current evidence indicates that tubuloves1clt!s fuse \vith the 

cell membrane nnd thereby expand the 1ntrnceUuJar microvilln.r 

membrane (Schofield et al, 1979). 

2.3.4 Mechanism of gastric acid secretion 

The accepted concept lhnt gastric acid secretion is not a 

continuous proces!I but n rather ughtly regulo.ted process controlled 

by R variety of mechani11ma \\.na deduced by Beaumont ( 1833) This 

.. "' • - I
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assertion originated from Lhe survival of an 18 year old boy Alex.is St.

Martin from an accidental discharge from a sbot gun. He \VBS

however left wilh a permancnl fistula. Davenport (1939) \Vas U1c first 

scienlist to give a clue to this observalion 1n his carbonic nnhydrasc 

Lheory of gastric acid secreuon. In subsequent study concerning the 

mechanism of acid formallon by the stomach, it \\•as generally 

accepled that only \Vater could supply sufficient protons to account 

for the observed rale of gaslric secretion. SubscqucnL studies \vere 

then focused on the possible mechanisms by whlcb Lhc parietal ccU 

could sepnrate H • and OH· (Davies, 1951 ). 

(n) Carbonic llnhydrllso.thcorr

Davenporl ( 1939) demonstrated that Lhe parietal cell of the

gnstric mucosa contains a hJgh concentrauon of Lhe enzyme, 

carbonic anhydrase. The reactions leading lo the elaboralion of 

hydrochloric acid by these cells \Vere analogous to the \Yell 

es1.ablished chloride shifl i.n the red blood cells expln1ned below: 

Chloride-shift of red bl.Q.Qd c_ells: 
-

The red blood cell mcmbrunc is u spec1a.Uscd membrnne \vhich 

is extremely permeable lo anions and 11pcc1ficnlly pcnn1ts the rup1d 

exchange of Cl and HCOJ . The cntion11 pns11 through it very 1110\\·ly • 
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When blood is in tissue capillaries, bicarbonate ions formed inside 

the red cells as a result of hydrauon of carbon-dioxide and the 

release of hydrogen ions m the presence of carbonic anhydrnse 

diff11se into the plasma. Smee U1ese ions cannot be accompanied by 

cations, the red cells are left ,vilh a positive electric charge ,vh1ch 

tends to dro.,v anions inlo U1e cells. Chloride ions being the most 

nbundo.nt anions m.igrale m,vard 111 exchange for bicarbonate 

{chloride shift). These reactions in the parietal cells are suggested to 

be a reversal of the red blood cells chlonde shlft mechruusm. Unlike 

the entry of chloride ions into red blood cells, chloride ,ons lenvc the 

parietal cells for gastric lumen. Davenport then proposed nvo 

assumptions based on his discovery. These ,vere stated thus carbonic 

anhydrase played a necessary role in the hydration of carbon dioxide 

to bicarbonate ions, thereby permitting the exchange with an agent 

\\•ruch partially blocked carbonic nnhydrase acUvity, also, that I.he 

formation of bicarbonate nnd the reversed chJonde shift should be 

directly proportional to the fraction of uninhibited enzyme. 

F'ew years Inter, Davenport coumgcouRI)• retrncted 1.hc s1.·t·oncl 

assumption in his write up lagged "In Memonrun" ,vhcre he 

suggested r.hcrcofter U1a1, as in the cnse of erythrocytes, there is  on 
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enormous carboruc anhydrasc in parietal cells such that, every 

fractional inhibition of enzyme leaves enough enzyme still 

uninhibited, thus any conceivable amount of catalysis \vhich could be 

required by  the secretion of the cells could still be carried out. The

fi.rst assumption \vas equally disputed. Neither sulphanilamide nor 

th1ophane-2-sulphonnmicle, ench n potent inlubitor of carboruc 

anhydrase inhibited gastric acid secretion 1n mnmmals \vhcn the 

drugs \Vere present in gastric mucosa in concentrations sufficient to 

inhibit more than 99% of the enzyme The most plausible explanation 

given was that, increase in the rote of reaction by cntnlysis (Carbonic 

nnhydrnsc) is not necessary as the uncatalysed rate of hydration of 

carbon-dioxide at the temperature of mnmmohnn body is fast enough 

to provide all the carbonic nc1d rcqui.rcd by the acid $ecreting 

mechanlsm. 

Alternatively, other explnnnlions nre needed for the source of 

hydrogen ions secretion. 

(b) OxidotJon ond Reduction thool'.Y'

In 1957, Davenport put fonvnrd Mother v1e\v in \vhich, he

proposed that, the secretory process is o cyclic o;cidolion nnd 

reduction process (Fig. 2 2) According to Dn,•cnport (1961), he 
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reported that, the crucial reactions in hydrogen ions secretion is an 

oxidation in which a high energy intermediate compound is oxidised 

to a lo,v-energy product and a hydrogen ion. The energy liberated is 

used to transfer the hydrogen ion into the gastric juice against the 

concentration gradient. As Lhe high energy compound is oxidised Lo 

generate the hydrogen ion, il gives up nn electron ,vhich muse be 

cnrried do,vn the electron lrnnsporting system to be occeptcd by 

oxygen. As a result, one hydrox-yl (OH ) ion is formed for every 

hydrogen ion secreted, since the OH must be neutralised if H· 

secretion 1s to continue. Neutralisation is accomplished by H• 

provided from carbon.ic acid ,vhich is rapidly formed 1n the ceU from 

metabolically produce carbon-dioxide o,ving to the presence of 

carbonic anl1ydrase in Lhe cytoplasm Every hydroxyl 10n (OH·) 

formed is replaced by n bicarbonate ion which is then discharged mto 

the venous blood. The gastric mucosa also possesses a chloride 

pump. Chloride ions move Crom the cell into the gastric jwcc not only 

against a concent.ro.llon gradient but, nlso ago.inst tJ,e eleclncal 

gradient of 60 mv (negative), thul 1s, tJ,e mucosa ,vith respect 10 the 

seroa:1 i,urfnae of the stomach Bell 1�1 al ( 1982) were 1n ngrccment 

,1r1th the metabolic bu11i, of gn�tric ncid �c-crction going by their 
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assertion that, the concentration of hydrogen ions in the panet.al 

cells' secretion is a million times greater than that of the plnsma. 

Therefore, there is an energy required to drive the secretion o f  

hydrogen ions aga1nst this concentration gradient called aerobic

oXJdalion. 

( c) H• · K·· ATPase theory

H . activated ATPase ,vas identified by Ganser and Forte (1973) 

and Sachs et al (1976) as being unique lo gastric membranes It ,vas 

also found to be activated by K• but not Na• as 1t ,vns not inhibited by 

ouabain, a selective inhibitor of sodium pump. The enzyme ,vns 

described as catalysing an electroneutml c.�ch11J1ge of JI· for K· and 

hence so designated H'·K ·ATPase os the gastric proton pump. The 

idcntilicauon of the pump was ho,vever solved by the discovery of 

omcprazole as n proven, highly valuable Inhibitor for 1nvestignu1tg the 

mechanism of gastric actd secretion (F'cllen1us Cl nl, 1981).

Using vesicle prc-parauon from isolated porretal cell 

lllicrosomes, 1-1• K· ATPnse, on enzyme isolated by Sachs and 

Bcrglindh ( t 981) wns found lo be responsible for the take up of

hydrogen ion and the release of potassium 10n rns1de Ute vesicle in

the- presence of ATP (Fig 2.3). 
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The model proposed for the secretory parietal cell sho,vs that, 

there are two levels of ionic exchanges in the parietal cell. These are 

at the basolateral surface of the oxynuc cell and on the cannliculru

membrane. 

On the basolateral surface, two exchange mechanisms arc 

involved, a bicarbonate-chloride e."<changer, \VJuch IS earner 

mediated, and a sodium-potassium pump (active). Jn add.Juan to 

this, 1s another portal for the entry of sodium chloride. Located on 

the canalicular membrane are the A1'P·driven pump, H -K -ATPase 

and a port for the exit of potassium chloride. The primary source o f  

the secreted H+ 1s the 1onisation of ,vater, The carbonic anhydrase 

located near the H•-K -ATPnse provides o mechnnism for converting 

the remaining hydroxyl ions (OH ) to bicarbonate ions (HC03 ) 

(Vnnder et al, 1985), The blcnrbonnte CJCehanges for chloride ions. 

The chloride ions no,v pnss through conductive pnth\vnys across the 

luminal surface of the cell. The enzyme, H K· ·ATPu.se 1s responsible 

for the netivr Accretion of H into gnstric juice in exchange for K'. 

High intrnceUular K· and lo,v No concentrntions arc mwntuuied by 

the Nn K' ATPasc ot the basolotcrnl membrane, \Vhilc I< also moves 

through conductive paUtw;iyA into the lumen thereby producinp K• 
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for the H·-K·- ATPasc across the canalicuJar membrane. The overall 

process generates H·Cl secretion that is followed by passive \\'ater 

flow (Pando!, 1990} 

2.3.5 Regulation of Gastric Acid Secretion: 

Regulatory mechanism of gastric acid secretion can be broadJy 

grouped U1to central, that originating from the central nervous 

system, and peripheral, that due to intrinsic mechanisms of the 

stomach itself. These terms will replace the former descripuon, 

"phases•. Cephalic phase \vill be eqwvnlenl to central nervous system 

(CNS) originating control, \vrule both gastric and mtcstinal phases are 

grouped as peripheral conLrol (Hersey and Sachs, 1995). It 1s 

generally recognised r.bJlt sight , smell, taste or thought of (oocl cnn 

stunulalc acid secretion, however, it is less \vell appreciated thnt u,e 

strongest central stimulus is hypoglycacrrun (Simili et al, 1927). 

2.3.6 Central Rcgulntlon 

Dorsomotor nucleus of the \•agus (DflttNV) integrates sensory 

inputs arising primru-dy Crom these central structures; hypothnlamus 

And nucleus troetus solitnrius (NT$) for \•1!!ccroJ mput (Kndeknro et

al, l 980). These assertions nrc mode on the premise thnt DMNV 

supplies sumu.lD.tory efferent liurea to the stomach U1rough the vngu!i
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for the H·-K·- ATPase across the canalicular membrane. The overall 

process generates H·CI secretion that is follo\vcd by passh·e '1-'llter 

Dow (Pando! 1990). 

2.3.5 Regulation of Gastric Acid Secretion: 

Regulatory mechanism of gastric acid secretion can be broadly 

grouped into central, that ongma1ing from the central nervous 

system, and peripheral, th.at due to intrinsic mccl1ooisms of the 

stomach itself. These terms will replace lhe former description, 

"phases". Cephalic phase \vill l>e eqwvnlent to centrul nervous system 

(CNS) originating control, \Vh.tJe botl1 gastric and mtestin.al pha,;es are 

grouped as peripheral control (Hersey nod Sachs, 1995). It is

generally recognised that sight , smell, taste or iliought of rood can 

stimulate acid secretion, ho\vever, it is less \veil appreciated thut U1e

strongest central stimulus is hypoglycaemia (Simih et al, 1927). 

2.3.6 Centl'al Rcgulntlon 

Dorsomotor nucleus of I.he vagus (DMNV) 1ntcgrntes sensory 

lnputi; arising primnnly from ilicsc central structures; hypothnlamus 

nnd nucleus tractus sobtnrius (NTS) for viscemJ input (Kodeknro et 

al, 1980). These nasertions nrc made on the premise thnt 0�1NV 

supplies stimulatory efferent fibres to tl1e stomach tllrough ll1e vngu11
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nerve (Fox nnd Powley, 1985; Gwyn et al, 1985), destruction of the 

DMNV eliminates central stimulation of acid secretion (Kerr and 

Preshaw, 1969), whereas electrical stimulation of the D�iNV results 

in a strong secretory response (Slumishi, 1980; Wynviclca and 

Garcia, 1979). 

The ventromedial hypothnlrunus (VMHJ appears to exert a tonic 

inhibitory influence on acid secretion as its destruction enhances 

secretion (Ridley and Brooks, 1965), ,vhile electrical sl imulntion of 

VMH suppress acid secretion (lshi.kn,va et al, 1983) The influence of 

VMH on gastric acid secretion as indirect, as at \',,'US found tl1at

slimulntory signals Crom both lateral hypothalamus (LHJ and medinn 

forebrrun bundle (r.1FB) ,vcre inhibited by VMH (Kndcknro er al,

1980). Both LH and MFB nre aho,vn to be rcspons1blc for glucoprivial 

or hypoglycaem1c stimulntaon of acid secrcuon (TerHorst et al, 1984; 

Colin Jones nnd Hims,vorth, 1970) 

The nucleus tractus solitnnus (NTS) receives mnJor afferent 

inputs of the taste fibres ond v1sccrnls from synapses in the inferior 

gnngllon of the vngus (Hoffmn.n and Schn.it.zle1n, 1961 ). Also, NTS 

responded directly to glucose deprivnuon ,vith o strong stimulntion of 

acid secretion medlntcd through DMNV (Kndeknro or al, 1980) 

r • 
� 

,.-;; 
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2.3.7 Peripheral regulation 

The regulation of gaslric acid secretion is achie,·ed m the 

periphery by interplay between three major gastric endocrine cells; 

the enterochromaffin-hke (ECL) cell producing histam111e, the gaslrin 

or G cell producing gastrin, and the somatostatin or D cell producing 

somatost.alln (SS) (Sachs et al, 1997). Regulauon of these cells is via 

stimulatory or inhibitory pnracnne, endocnnc, and neural paUl\\'tlys 

(Sachs et al, 1997). 

Hlst.amine 

Popielskl (1919) was lhe first scientist to discover lhnt 

histamine is a potent stimulus for gastric acid secretion. It ,vas 

difficult to accept this property of hilltaroLnc for several years due: to 

lhc fact that lhcre was lack or Inhibition of ncid secretion by 

convcntionnl Mt.ilusta.m111e drugs and nJso lhat h1suunine ,vns 

undetectable J.11 blood plasma dunng physiological stimulation of 

gastric ncid (Code, 1965 Johnson, 19711, lt \WS Black et al (1972) 

who sho,vc:d that histnrrunc 10 Q sccrcLngogue ,vhc:n they !IUCCc:,:.fully 

developed selective antagonist drugs ,vhich blocked gastric histamine 

receptor, lhc H, receptor Further light ,vns thro,vn on the ncccptilrlce 
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of histamine as sccrctagogue by Larsson et al ( 1979) "'hen they 

developed the paracrine regulation concept, ',.\•hich suggested that 

histamine could be released \\ilhin the gastric mucosa and act locally 

without reaching _sufficient concentrations to be detected in 1-ilood. 

SubscquenUy there was conflict on the source of gastric h.lstomine for 

acid secretion. It wus formerly thought that a specialised type of 

mast cell was responsible for relcas10g the tustomioe ussocinted ,,'ith 

acid secretion (Soll et al, 1988). Ho,vever, in the rat, a specialised 

endocnne cell of the stomach entcrochromaffin-like cell (ECL) ,vas 

obviously known as the candidate for histamine release for the 

stimulauon of acid secrcuon, since it is the mojor histamine 

containing cell; but this cell type 1s less abundnnt in species W<c 

human and dog, where mast cells are nlso a prominent source of 

histrunine (Ho.kanson et al, 1986). 

More recent srud1es hove fnvoured the release of gastr1c 

histrunine required for acid secreuon from the ECL cell (Prinz et al, 

1993). These ECL cells \Vere found to comprise one third lo one

hnlf of the endocrine cells in the oxynbc (acid secreting) nuc051\ of 

most vertcbrotc (Simonason et nJ, 1988), Hnknnson et al ( 1986) hod 

sho\vn by i.mrnunochemistry tJu1t the ECL cells store h1lltomu1c, \\'hilt
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Kubota et al (1984) also sho\ved that these c<''ls contain h1stidine 

decarboxylase, the enzyme required for histamine synthesis. 

Gastrin 

Gastrin is formed primarily in the G-Cclls of the gastric antrum 

and duodenum, \vith small amounts located lll the pituitary and 

some vagal nerve fibres (Dockray and Gregory, 1989) The fetal and 

neonatal pancreas produce gastr1n, and Uus \VSS thought to be the 

source of neono.tal hyperRnstnnem.io. (Euler et al, 1977); 

Lichtenberger, 1984) A heptadecopeptide, G-17 gostrin 1s tJ1e 

predominant form found in the circulallon, although both shorter 

and longer forms have been reported to nlso e.-<lst (Dockray nnd 

Gregory, 1989). Gastrln shares M idcntico.l pcntapeptide amide \V1tJ1 

CCK, but there is however, a differential effect of these peptides on 

acid secreuon (Soll et al, 1985; Dockray nnd Gregory, 1989). 

The G-cells of the gastric ontrum arc of the "open" type \vith 

their apicru surfaces reaching the g!u.ndular lumen (Poluk, I 989) It is 

therefore postulated Lhnt chcrrueal efTeclors bind to the apical 

membrane to exert tllcir influence (Giraud et al, 1987) Specific 

chemical component!! of food have been proposed to modulate the 

relen11e of gastrin Amonr the cfTector11 ure the pH of the nntroJ 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



42 

contents, which at values less than 3 completely suppress gastrin 

release (Elwin, 1974; Walsch and Grossman, 1975), the presence of 

aminl'!S and specific am100 acids (Lichtenberger et al, 1982), peptone, 

a partially digested protein mix (Ehvin, 1974). Also, significant 

distension of the antral portion of the stomach results in enhanced 

release of gastrin (Schiller et al, 1980; Hirscho\vitz, 1989) Neutrally 

released gastrin either that locally initiated by distension or through 

the vagus is medio.ted by gastrin · releasing peptide - GRP (Schubert 

et al, 1985). GRP is localised to entcric nerve fibres both in the 

a.ntru.m and in the fundus (Dockrny et al, 1979; Bufin et al, 1982), 

and its release from enteric nerves of the antrum appears to occur at 

least in part, through nonmusCD.riruc cholinergic (nicounic) pathwnys 

(Schubert and Ma.khlour, 1982; Schubert cl al, 1985). 

Somatostatln 

Somatostntin wns rirst characterised ns n tetrndecapeptide 

(SOM-14) from Ovinc hypotholomua I.hot 1nh1bitcd secretion of 

gr'O\vth hormone, also n peptide \vith !limilor properties \VOS then 

identified in stomach (Bro.zcnu et al, 1973; Arimuro et al, 1975). The 

peptide inhibited both bllSAI gnatr1c !lccrcUon nnd hormone induced 

11ecrcllon when ndm1n1atcrcd by both intrnvenou11 nnd intrngnstric 
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routes (Konturck et al, 1976; Johansson et al, 1978). A 28-residue 

NH-2-terminally extended form of somatostntin (SO�f-28) \\'BS isolated 

from porcine duodenum (Pradayrol et al, 1980). Both SOr.t-14 and 

SOM 28 forms of mammalian somatostotin \\·ere deri,·ed from n 

common precursor of 116 residue, and ,vere found to inh.tbit acid 

secretion and gastrin release (Arimura et al, 1975) sor.1 14 is o,•er 

five times more potent than SOr.1-28 in inhibiung gastric acid 

secretion (Seal et al, 1982). Somntostatin exerts a tonic inhibition on 

both the basal parietal cell and G -ceU secreuons (Dcbos and Carvnjul, 

1994}. 

Jn addition, somatost.atin \lltlS found to depress pancreuuc 

endocrine and exocrine function in man (Albertin et at, 1973; 

Hanssen et al, 1977), has a stimulatory errect on gastric mucus 

production (Johansson and Aly, 1982), decreased the level of intnnsic 

fnt;lOr (Bloom et al, 1974, Bnrros cl at, 1975; Schn1mpf et al, 1978) 

w1d reduced gastric motility and splanchnic blood no,v (Keller et al,

1978; Sonnenberg er at, 198 l) . 

.:::;G
_,
11

=
•tr

=
ln.Jl ... n
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d ... C_CK
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l=n .... tc ..... r11c t lc:1 n o n_D-cells 

CCK (CCK - 8,) stimulotcs somntostntin secretion by both the 

CCK A nnd CCK B/gnstrin receptors, ,vlulc gui;trin nets vln lhl' CCK 
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·B/gastrin receptor alone (Zavros and Shulkes, 1997). These

receptors are present on D-cells of the antrum and fundus (Song et 

a� 1996). It is thus suggested that CCK 1s a negauve regulator of 

gastnn as e1ther the blockade of type A or B receptor \\ill result in an 

increase in circulatory gastrin (Zavros and SchuJkes, 1997). 

Acetylchollne 

The errerent fibres of lhe vagus nerve do not innervate lhe 

parietal cells directly but synapse with ganglion cells of the cnteric 

nervous system (Radke el al, 1980). The postganglionic nerve fibres of 

lhc entenc nervous system (ENS) and olhcr components of the ANS 

arc polymodal, releasing two or more neurotransmitters, that is, they 

contnin bolh a conventional neurotransmitter e.g. acctylcholinc nnd 

one or more neuropcptides (Costa and Furness, 1989). Regional 

release of acetylcboline (Ach) activates the parieul.l cells c!Jrectly by

binding to an M3 subtype muscnriruc receptor (\Vilkcs et al, 1991). 

Also, vognl stimulation of the pnrietnl cells occur through Lhe same 

cholinergic receptor. Similo.rly, Ach stimulates the fundic 

cnterochromnffin-Wcc (ECL) cell to relcnse h1suun1ne, \vh1ch ,n tum 

stlmulntcs lhe pnrictnl cell by binding lo an 112 histnm1nc receptor 

(Black at al, 1972; Dcbas o.nd Cnrvnjnl, 1994). In the Rnlrllm, Ach 
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stimulates the G cells to secrete gastrin into circulation where it 

travels to  the fundus and stimulaLes the ECL cell to release histaroinP 

(Prinz et al, 1993), Ach or vagal stimulation inhibits the release of 

somatostatin from D cells (Chiba et al, 1981) Ach thus augment the 

direct stimulation of the G cell by releasing the toruc inhibition of 

gastrin release (Debas and Carvajal, 1994). 

2.4 THE UTERUS 

The uterus is a muscular, pear-shaped organ with a dilnted 

portion, the body, whose upper part is the fundus of the uterus and a 

lower cylindrical part called cervix or uterine neck (Junqueira et al, 

1978). The cervll< bulges Ullo the lumen of the vagina. The ,vnJJ is 

formed by three coats; the outer is either the scrosa (connective 

ussue and mesothel.Jum) or adventitan (connccuve tissue only), the 

middle muscular cont called myomctrium and the inner mucosnl 

lining called cndomctrium The uterus is held in pince by the bony 

pelvis, strong muscles and fibres bet\veen the anoJ cnnnl n.nd the 

urogenito.1 area, so also Lhe brood hgnments of u,e uterus (Strand,

1978). There are three openings to the �!lerus, two Intern! ones ut the 

cntmnce of the oviducts (Fnllopia.n tllbes) and e."tternnl Os, ,vhich is n 

11mru1 opening Ill the cervix that project into the vnginn. The ccl'\•ix or
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coilum is the lower cylindrical part of the uterus \\;th peculiarly fe\ver 

smooth muscle fibres but large quantity of connecU\•e tissue 

(Junquicra et al, 1978). 

Generally speaking, the endometrium undergoes a functional 

sequence of cyclical activities resulting in the cstrus cycle in Jo\\>er 

experimental animals and menstrual cycle m human 

These changes arc due to the hormonal control to \vhich lhe 

uterus is subjected. The rot uterus 1s more sensitive to drugs at  

estrus. In human, rhythmjc contractions nre depressed dunng early 

pregnancy, but they increase in force tO\vnrds the end of pregnancy 

The spontaneous contractions are however feeble in most pregnant 

uterus. The contractions nre or low ampht:ude at ovuJnt.ion and very

frequent. Some two to three days thereafter, these nre replaced by 

contract.ions \vith u-regular amplitudes, ond these become lru-ger, less 

frequent but regular to\vards the end of menstrual cycle (\Vilson et al, 

1975). 

2.4.1 UTERUS AND THE DRUGS 

Posterior pirujtruy cxtmct oxytocin, nnd ergot nlknJoids most 

e!'lpeelolly ergometrine are lhe most po\ver(ul utenne stimulants 

(Wilson et al, 1975) Posterior pitwtary extract effect on the utcru!I is
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dependent upon sex hormones. Estrogens are kno\vn to enhance the 

action of oxytoc1n while progesterone depresses it. Ho\\·ever, the 

oxytocic action of ergot alkaloids is independent of hormonal 

influences (Wilson et al, 1975). 

It 1s unlikely that oxytocin released from the posterior pitu1truy 

gland initiates parturition since blood oxytocin level increases only 

aiter the uterus starts to show regular rhythmic contraction and anti

oxytocin serum fails to delay the onset of labor (Huguclu et al, 1994). 

There is increased expression of oxytocin, so also the number of 

oxytocin receptors in the myometr1um increases just before the onset 

of parturition, which results in very tugh scns1uvity of the 

myomecrium to oxytocin al parturition (Huguchi et al, 1994).

Nitnc oxide, nn endogenous smooth muscle relaxant 1s 

reported to exist in the uterus. Thus, nitric oXJdc synthetase activity 

is elevated during pregnancy and rapidly decreased in pn.rturiuon 

(Huguclu et al, 1994) 

Opioide inhibits stlmulnted oxytocin (OXY) secretion; mu 

opioids, Wee morphine, and kappn-opioids inhibits the firing of 

oxytocin neurones but lroppn-oploids act nlso on OXV tcnrunnla in

the posterior pituitary (Russell, 1994) 
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Both PGE.z and PGF:ia \\'hen given by vanous routes are 

effective inducers of labour and are therefore \'ery useful 

aborlifacients. The history of prostaglnndins dated back to early 

l 930's when two American gynaecologists, Kurzrok and Lieb ( 1930)

observed that strips of human uterus relax or contract \Vhen exposed 

to human semen. 

Vane ( 1971) discovered that aspirin can inhibit prost.agland.m 

synthesis, so also are other compounds of di\lerse structures but 

known to possess similar activities as aspirin and indomethaein ,vere 

found to cause inhibition of uterine contractions both in-vivo and in

vitro (Vane and Williams, 1973, Dubin et al, 1979). These inhibitors 

act on the cyclooxygennses, the precursors of prostacylin and 

thromboxane as ,veil as POF2a and PGE2, 

Jt has been dcmonslrated that, tl1e uterine tissues of rats and 

rabbits contain high a1J'Lntty gammn nrninobutyric acid (GABA) 

receptor binding sites in a high density. It ,vns tl1ereforc suspected 

tltal, OABA may have a role to play in the utcnnc functions (Erdo, 

1984). 

•
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2.4.2 FUNCTIONS OF UTERUS 

I. Endocrine:

The uterus was fu·st noticed to have endocrine function by Loeb 

(1923). According to him, he performed hysterectomy on guinea pig 

and discovered that, this operation prevented regression of the 

corpus lutea and thus resulted 10 prolonged estrous cycles of 

between 60-120 days. In his report, he then postulaled the existence 

of an uterine luteolyuc hormone. Years later, other \\'Orkcrs, AsdeU 

and Hammond (1933) ur.ing rabbit, Bradbury (1937) using rats, 

Wiltbank and Casida ( 1956) using co,vs, and Spies et al ( 1958) 

worlang on horse and pig confirmed that the uterus controls the life

span of the functional corpus luteum in many arumaJ species. This 

luteolylJc substance is no,v kno,vn to be PCE1,. produced in the 

endometrium and acts d1rectly on the myomelrium to stimulntc 

controctiUty (oxytoc1c effect) and in some animals species to cause 

JuteaJ regression (luteolyoc-cffeot) (Thorburn and Challis, 1979). A 

lutcolytic substance ,llil.l CL1use the corpus lutcum to regress 

h1&tologicru.ly and plasma progesterone le\rcls to ft\ll . 
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The menstrual cycle, that is, the cyclic build up and sloughing 

of the endometr1um, a notable function of the uterus is controlled by 

hormonal secretions of the ovary. 

2. Transportation:

The uterus favours sperm transport preparatory to fertilisauon. 

The external os of the cervix serves this purpose by allowing sperm to 

transverse the uterus and penetrate into the oviducts to fertilise the 

ovum. The external os of the cerv1X also serves as an opening through 

wruch lhe debris of menstrual flo\\• must pass do\vn to reach the 

vagina and the exterior. 

3. Protective:

The ccrvicru mucous glands undergo little secretory vnriolion:;

and changes during the menRtrunl cycle, however, they proltfcrate 

extensively during pregnnncy to secrete a more viscous and abundant 

mucous \Vhich normally form the protecLive mucus plug of pregnnncy 

gu1cling lhe cxternaJ Os (Junqueiro et al, 1978), 

The external n<ipects of tJ1e cervix is greoUy modiOed \vilh 

stratified 8qurunous epithebnl cells to prevent physical desqurunoLion 

(Junque1ro et al, 1978). 

4, Adcqunte nnd conducive environment for foetus 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



• 

51 

Myometrium is unique in that, a major pa.rt of its time, it is 

found to be in a relatively qwescent state to facilitate implantation 

and development of the foetus, and ,vil! only develop brief episodes of 

the violent activity associated ,vith parturition nnd delivery of the 

foetus and placenta at term (Thorburn and Challis, 1979), 

It provides the conditions necessary for the mruntennnce of the 

fertilised ovum like increased glycogen contents or endometrial cells, 

increased secrelory products and tortuous endometrial blood vessels. 

It also responds to implontatJon by developing the maternal pnrt of 

the placenta necessary for the nourishment of the embryo (Strand, 

1978). 

5. Prostaglandins producllon

The secretary endometrium of the uterus produces lnrge 

quantJLica of prosuiglo.ndtns ,vhich arc thought to be responsible for 

vascular necrosis and bleeding observed during menstrunl cycle 

(Ganong, 1989). 

6 Non-coogu1abllity of mcnstruru no"·· 

The necrotic cndomelrinl material of the uterus conw.111s a

fibrinolysin which prevents the mcnstrunl Ou1d from clotting (Guyton, 

1976). 
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7. Provides uterine immunity:

The uterus is said to be leucorrhea during menstruation, that 

is, it discharges tremendous numbers of lcucocytcs along \vith the 

necrotic material and blood. This is believed to be responsible for its 

resistance to infect.ion even though the cndomctrial surfaces are 

denuded (Guyton, 1976) . 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



MATERIALS AND METHODS 

•

• 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



3.0 

3.1. 

3.1.1 

53 

MATERIALS AND METHODS 

SEEDS OF CROTON PENDULlFLORUS 

Plant material 

The seeds of Croron pcndu/iflorus ,vere purchased from a 

traditional herbalist in Ploteuu stole, Mrs Oyhu Azigo employed hy 

University of Jos, to tench trndit1011al hcnJing methods to medicnl 

students in the DepnrtmcnL of Phormucoloizy. Add1Uonol quantity of 

the seeds ,,-ns purchased from n local herbs' seller ol Bodijn mnrkcl, 

lbndnn. 

3.1.1, AuJhentlentlon 

The seeds ,verc 1denuficd and oulbenucatcd by Prof. A. 

E:gunyomi nnd Mr. 1\.E. Ayodele, both or the Depnruncnt or Bot.'lny 

ond Microbiology, Un1versity of lbodnn. These seeds ,vere verified nnd 

confirmed 08 hcrbnrium specunen PHI 91302 by Messrs T.K. Ode\\.'0

and A. Mogbngbcoln of the Federal College of Forestry, Herb1111um 
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3.1.3 Preparation of extracts and column fractions 

(A) Methanolic extract of Croton penduliflorus (MECP)

I nrge qunnLity or Croto11 pendul,jlorus seeds \Vere \voighcd, 

crushed and ground Utoroughly into po\vdered form using laboratory 

mortnr and pestle. Weighted porllons of this sample \Vere separately 

transferred into the e.xtrocLing chnmber nnd the lop surface \Vos 

covered ,vith cotton ,vool in the Soxhlet npporotus (Fig 3.1) Methanol 

\\"llS poured tnlo the round bottom Oosk fitted to on upper extracting 

chamber. Exhaustive sox.hlcl extraction of each �mpli; port.Jon wos

then carried out at n constant temperature or 55nc maJntruned by 11

regulated water bath. The escaping vapour curried ,vith it extrnctivcs 

\\ 'hich later condensed bock into the solvent due to n cooling devise, 

the condenser fitted to the set up. The extract ,vns coocentrotcd 1n 

vncuo using O rollllj' evaporator assembly. 

The conccntnttcs from I.he ,inmple portions \Vere rur dncd to

constant weisht. The weights or the extrnctl!I were recorded nnd the

--•culnted before their 1aon1gc. A 101111 111nrunni>Crcentogc yield ....., 

1 ( around accds gnvc n mean yield of 10.t>B:::3 23
&ample of J ,699, go ..-

� ,,,.
u• 

o! otrnct (\\·here n • 4). 
• 

.. 
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(13} Fractionation 

The initial methanol c.xtract of Groton pendulijlorus (MECP) gave

a fatty material. Therefore, using distilled hexane, fraction dissolvable 

in hexnne \vas collected after U1orough mixing U,rough a separating 

funnel. A yield of 142.00 millilitres of bro\Vn oil ,vas obtAined. The 

remnining fraction \VOS fnt free metho11ol cxirnct of Craton

. penduliflon,s (MECP) \vhich wns then used ns npproprintc to mnkc up 

trst Roluuon of vtu-ying concentr11lion!I (Plntc I)

(C) i. Prcpnrntion of the column_c;_hromntogrnphy

A 50ml burette \vilh internul diameter of 151nm \Vils the 

ehromntogmphy tube used. Before use, Lhe lower junction of Lhe 

bUrctte bct,vccn the wider portion or the tube to tJ1c tap end ,..,as

blocked by a plug or gloss \\•ool The burette tap \VUS closed ns the 

thick slurry of silica gel \VOS filled up to one-hnlve of Lhe column's 

length. The gel wns added sradually so os to prevent break in 

column. \Vhen the column wns rc-ncly, the Lllp \\'tlS U,en opened ond 

the iupemntnnt nbovc the gel 00\1·,•cl out h111 lr,1\·1nr. Mml" clrnr hqu,rt 

abo,,•c the column. 
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I 

� melhanolic extroct of Craton pen 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



50 

(ii) Loading the column

The dark bro\vn solvent-free methnnol extract of Groton 

peridu/iflorus seeds \VQS air dried by sprcndinr, it out in pO\vclery form 

This fine po\vdery mnlcriol \VOS introduced into the c-olumn \vhich had 

been curcf\1lly drnincd by 11uct1on pump. The' snmplc \Vas lnycrcd on 

the surface of the silica gel \\rithoul disturbing the surface To 1solntc 

the compounds, vnrying solvent systems of chloroform melhnnol of 

incrcnsing polarity; from ratio 9 1 up to 5;5 were dclivt·rccl to the top 

of the column ond used to elute the extract nlrendy pre-absorbed in 

silica gel. Successive serial collecl1ons \v,-re done using a 50ml  

conicnl nusk. Under no circumstnncc ,vns thc surf,1t·c of tht· column 

nllo,ved to run dry during tJ1is procedure 

Analytienl TLC \vns prrformed on the frnetion11 using 

commcrciully prccoatcd gel plnles of !lilicn GF25-4, 0.25mm thick

(�1erck, shnrp and Oohme). The developing sol,:ents \\.-ere eho5cn llB

• appropriate for the ditrcrcnt fn1ctions. OnM:d on the TLC 11ppc11n1ncc

llnd R.r of Lhc frnctions, sun1l'lr fn1ction11 �-ere bulked nnd e,11pornted
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1\venty three (23) fractions \Vere produced \viU1 TLC analysis of \vluch 

only eight (8) fractions sho\vcd solid precipitates arter evaporation 

3.2 Dctcrminntlon of melting point of the column 

fractions 

Melting point \VOS dctcrmi11�·d by using an clcctrothcrmnl 

Gallenknmp melting point oppnrutus nne melting point cnpiJJory 

tube s cah:d at one end \VOS lilied with a little of eneh frnction whose 

melting point \VOS to be determined. The pnckcd tube \VUS then 

introduced into the equipment in a vertical position. The dry sample

\Yas electrically heated to tJ1c point of melting. The thcrmomctc:r 

reading \\'t\S read at the start of melting of the sample to the point of

complete melting Th.is therefore gave a rnnge for the melting point. 

The results sho\lling the melting point dclemunntion, colour
, 

solubility in \vntcr and the Rfs' carried out ore 1hov,n in Table 3.1. 

The column frnctions \Vere mostJy brovm solid plus two other solid

prccipiuuca that were \Vhllc in colour (ef,. nnd er,1. The mcltinr, point

determination ri,,caled (rnction er, having 1hc mn.x,murn mcltLnc

J>o1nt o( 212,c n.nd C'1 "ith the minimum mclllng point 

-
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Tahir 3.1 Sornc prorcrlll•, ur thl· cul1111111 fr11c111111, or t·\ln11·1 ( \I E( I') 

C olun1n \Vcight or l'rupcr1ic, ol C '1111111111 I ra�ll1111,

I rucl 11111, frnc1io11 < 'ulnnr 'i11l11hihl) l\ldtrug I{ ll { 'hlnn,ti inn; 

(1ng) Ill 1\Ukf p11i11t l\lc1ha1111IJ 

(± 1 ''l') ,,_. I 7 I 
� · - -

Cl I 29.0 lln11111 � 1�5 0.111 OAO 

. 
( 'I', 411.0 On11111 I , ,,c, 11.2•1 OJI! 

er, 119.0 llr111111 i 1110 0.111 11.1(1 

c·r, 70.11 l11111111 I :?I:? II I(, (I 1-l 
-

er, 1-11.0 fln111 II I .:,11.1 OIX 11 \.f 

( 1;, 171.U \\'hi1,: I :? "' II. IX II ,,
-

•-

( f, 1111.0 \\'hilc + IHO 0.1<, 11,.l:? 
-

t'I� 13-l .O nn,1111 .. 170 11,IC, 0, l:! 

�,,tuhk: ('f Culumn lra,11un 
• 

RI .  R I · r 1 •r,. It uiu uf rho: �unrh: ri--.: ,,n lh,· n C' rl.ilc 111 rh:11 t1r1h, �h c:n1
1."!>41 1 rng ,ac t, • 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



61 

3.3 Experimental animnls 

Adull albino rats of both sexes \veigh1ng behvecn 200 and 260g 

and mice of ,ve1ght range 20 25g bred 1n the Animnl House of the 

Faculty of lvledical Sciences, University of Jos, and Preclinical Animal 

House of the College of Med1c1ne, University of lbndnn \verc used. 

These nnimnls \Vere fed t,vice n day on routine stnndnrd livestock 

pellets from Olnogun Co, Ltd, Ibndnn one! \Vere given \Voter nd libitum 

before the sr uches commenced Cu1ncn p1rs (300 350r,) locnlly 

purchase d  from Bodija market, lbaclnn ,vcrc ul:10 ui;cd for the studi, .. ;, 

These unimrus had standard pellets but ,vere supplemented ,vith soft 

gn?cn vegetable in their diet They also hnd free access 10 water 

3.4 {i) fhysiolg,glcal s11ll solutions (PS�

n,c physiological solutions used ,vcre of the following

composition: 

Tyrodc's solution (inM/1): NoCI 137, KCI 2.7, CnCb 1.8, �tgCIJ

l.O, NuH�PO• 0.4, NnHCO, 11.0 "nd 11lucosc: 5.6.

Kreb's solution (g/1): N,1CI 6 90 KCI 0,35, CaCIJ, 0.28, Nn.llCOJ

2.10, 1-.H.iPO� o. 16, �1gSO• 7}120 0,29 nnd glucose 2,00. 
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(ii) Reference drugs and chemicals

The following drugs and chcmicnls \Vere used; ox-ytoc1n 

(Snndoz), atropine sulphate (S1g1nn), acctylcholinc chlonde (801 !), 

stilbestrol (UCH), promethnzinc (Sandoz), luslamine dihydrochlorsdc, 

clhyl carbnmnte (Urethane), sodium chloride (Mny and Baker}, 

PhenolphU,ulcu,, cnrbnmylchohnc chloride (Cnrbachol), activated 

, charconl (l'v!SO), trognconth (Moy nnd Boker), mcthnnol, hexnnc nnd

· petroleum ether.

f\1ice ,vcre used for nculc toxicity test nncl gnstroinlc�t11111l 

lrn.nsit of charcoal ln t.mgncanth (in vivo) 

Adult male oJbino Wistar strain rots ,vere used to tudy gastric 

acid sr.creuon, ,vhile the adult non pregnant fcmnlc aJbmo rots ,vcre

used in the study or isolated uterine strip contraction. 

Guineo pigs ,vere sacrificed and used 1n the 1soloted guincn pig

ileum study. 

Acute toidclty stud.i.,ln mice

Albs.no mice divided into si.x groups ,verc used in this study.

Ench i;roup wns mode up or six mice. They " ·crc kept 1n separate

c:agea nnd ,A:cre fed Wlth moust" pellets and \\/11tcr od-Hb1tum pnor to

the day of the e,:peruncnt They "-ere f11a1ed for 24 houni pnor to the

l�ADAN u�:l\ £r·'\\,o,. 
... 
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study. Different dosage� of MECP 2.5,5.0, 10.0,20.0 nnd 40.0 (mg per 

10g body ,veight) \Vere ndministrrrd 1ntraper1toneally into scpnrate 

groups of mice. 

The control group received cquivolumc (2.5ml) of distilled ,vater. 

The doses of MECP given ,vcrc selected after a preliminary 

experiment ,vhich sho,vccl no death ,,•1lh the lcnst dose nnd I oo,:i

death ,vith t.he lughcst dose. A leU1nl dose ,vns regnrdcd os one ,,•h1ch 

resulted 1n U1c denU1 of the oni1nnl \V1Ul1n 24hr The numucr of dcnth!'I 

,vere recorded for each group o!tcr 24hr follo,ving the method of 

Agu,vn ( 1986). The percentage mortnlity ,vns calculntcd ond o graph of 

percentage mortnlity ngninsl log-dose \VOS plotted from \Vhich the LO, , 

wns cxtropolnted. 

3.6 Jn vlvo mea11urcmcnt of Intestinal tran_slt In mice

Mice st:uved (or 24 hours \Vere !'lepnrntcd into (our groups o(

eight per group. 

The nnimnls were nJJO\\'Cd free nc�S!'I to \\-atcr. One group \\'tlll given

o 55 /k , __ ,.V u·cight of �1ECP 1ntn1pcratoncnJly Another groupme c uuu. 

rccei, L-d 1 mg/kg body \I.Tight or curb.'\mylchohnc chloride and the

thud group rcce1,·ed 10 mg/kg body \l,,:1n}lt of otrop1nc Th e fourth
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group received 0.55 ml/kg bnrly ,vcighl of norinnl snlinc. The Inst

group served as control. All the drugs ,vcrc given intrnpcntoncnlly.

The doqngl'S of stnndnrd <lrugR odm1nislcrl·d ,vt·rc in ncrordnncc \\'llh

those reported by Agu,vo ( 1986),

Ten 1ninute11 lhcrrnfter, 0,5n1l of 5''" v/v uclivnt<'cl chnrconl 111 

lrngnr.nnlh mucllngc ,vu!l 0111lly u1l1111ni11tcrrd to 11II 1111111111111 in the 

Rroups The chnrcoul rnrnl \\'1H, to prov1dt• 1111 11p11qut• 111tr11111111I

medium for en5y mr1111urc111r11t of 1h111,111cc covc-,cd by rnrnl. In 

nnothrr h\'Cll"' ,ninutes l\ftcr the ,ncnl. tht• 1111cc \Vt·rc k11lt'cl by ,, 

shnrp blo\\' 10 Lh eir hcnds. The 11bdomen11 v,cre surgicnlly opened, nnd 

the intestines et1rcfuUy brought out nnd acvered nt the level or the

lcnl.�r csophngcnl sphinctt'rs nnd measured The lcnnth moved by the 

Chnrco."\J meal from the stomnch tO\\-nrds the cnecum V.'lln mrn urcd 

llnd rttordcd 111 millimetres. Thl11 wns e.,cprcascd ns pcrcc:ntn&e of the

total lennth of the omnll 1ntesune
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Gastric acid secretory study In rats 

Surgical procedures: 

Each animal ,vas prepared for gastric acid secretion study 

follo,ving several steps. The rats were fasted overnight ,vilh free access 

to water so as to provide a clean stomach at the lime of 1..he 

experiment. They ,vcre then anaestheused ,vith an intraperitoneal 

injection of u.reUu1.J1e solulion (25�{, ,v/v) 111 0 6ml per 100g body 

\Veighl. 

This dose produces a constant and snusfnclory anaesthesia for 

up to lOhrs. Each rat wns ued fnce up on a rat dissecung board. The 

neck region ,vas opened sllghtJy ,v1lh nn incision follo,ved by blunt

dissection so that a blood vessel nnd the vagus nerves ,vere not cut. 

The trachea ,vas exposed, cannuJntcd ,vith n size-4 polythene trnchcaJ

cannula nod exter!orized to ensure free normal brcntlung throughout

the period of lhc e.xperimenl. The abdomen ,vns opened U1rough the

Unea aJbo ,vith a rrucl.line incision. A soft long esophngenJ cannuln ,vns

• P3!1Sed Lhrough UlC mouth, inserted into tJie C!.ophogus nnd the llp

posiLJoncd in the l'UJ]linnl poruon of the •aomnch. A !lhort thrcnd ,�,,11

then used to mnke o Ught ligoturc around 1hc: upper f)OrL1on or the

t"ft h nt lcskogc: of perfu11ntc. The cx1ernnl end or the-P ogua to pre\'C: 
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flexible esophageal cannula ,vas passed through Watson-Marlo,v H.R. 

flo,v-inducer ,vith the free end placed inside a reservoir of normal 

saline in a round bottom flask. The stomach \\'as brought out from its 

bed and delivered through the abdominal ,vound. A semitransected 

incision ,vas made at the junction bet\veen Lhe pylorus and the 

duodenum Through this incision a polythene tube of nbout 20 cm 1.11 

length ,vas introduced into the stomach and firmly secured by a 

ligature around Lhc pylorus. The stomach \\If\'! returned and the 

abdominal ,vound closed by interrupted sutures (Pince U). 

Perfusion tecbolque 

The continuous stomach perfusion technique described by

Ghosh and Schild (1958) \\'l\S modified for U1e experiments. 

Adult male albino rals of \Vistnr strrun ,veigh1ng between 200

a.nd 260g ,vere used for Lhe study The stomach lumen of each ro.t ,vas

perfused with normal snline (0. l SM) nL nn adjusted rate of

l�O lmJ/rninute volume using Wotson-�1arlo,v HR no,,, inducer. The

gastric cffiuent ,vns collected ot ten minute intcrvnl:oi and ass.,ycd for

li.t bi "d �• .. al o o IN sodium hydroxide using phcnolphthnlcmrn e uc1 og..... 

� . d" ,. .. ossemblngc of the set up 1:oi 11ho,V11 in Plute 11 ... s nn 1n 1cator ,u, 
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The body lcmpcrature \VOS mruntD.incd \vith an electric bulb 

directed on  the animal (Plate II). 

The initial litres recorded for lhe effluent samples were high and 

hence discarded from U1c results. Mechanical trauma to the animal 

during operation might have been responsible for this observation. 

Therefore, the mean of four consecutive readings obtained after a 

steady state of acid secretion \VOS recorded as basal secrcuon. 

3. 7.4 Areas o f  modificntlon of Ghosh ond Schild method. 

(i) Perfusion fluid in lhis \Vork \Vas normal saline (0. l SC\-1 NaCl)

instead of N / 4000 sodium hydroxide reported by Ghosh nnd Schild 

(1958). Ttus modification provided on i n -vitro qunnlitallvc analysi1; of

acid �ecrction by employing lhc Litrnuon method Ho\\'CVcr, in Ghosh 

and Schild method, the level of gastric acidity \YllS measured in•vivo 

by continuous recording of pH change of effluent over o pH gloss

elecirode in O fined U-shopcd glass contl'liner connec-1cd to a direct

reading pH meter. 

(ii) A 40 \Vnll::. electric bulb ,vns used to misc nnd 111a1111111n the body 

temperature of lhc nnlmnl ,vhile in Oho1;h and Schild ( 19581

procedure, the body tempernture \lltl� nrlificially i;Lnbilh,cd 01 30� by 
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means of a rectal contact thermometer \vh1ch monitored the hcoling of 

the t· opera mg table through an elertronic relay. 

3.J.5 Effect o f  drugs 

To iJ,.,.csligate U,e effects of drugs on gnstric ocicl :;ccrction, the 

left femoral v ein \VOS cannulntecl \Vith n s11.e-l polythene cnnnulo. At

the end of the bnsnl collecuon, intrnvenous 1nJccl1on of MECP \VUS

given at varying doses (10 s to 10 1g/ml) lo u scl of eight adult mole

nlbuio rats Also to assess U1e gnsvlc sccrctory responses to other

drugs, second set of eight rat!i received o dose of O.Smg/kg body

\Vei�ht (Bolarinwn ond Amure, 1976) histamine dihyclrochlnridc, \Vh1le

another set of eight rots, ,vere given o single injection of 0.2 x 10 J

8/ml MECP before O dose of O.Smg/kg body \Veight lust.amine

dihydrochlonde. In all Ct\Ses the drugs ,vcrc injected in a volume of

0, l too 2ml follo\ved by O ,voshlng injccuon of O 1ml normnl Sil.line.

In another study, 8 group of thirty t,�-o mole nlbino rota ,11erc

U••d . 
. ... effects of eight column frnc11ons of MECP on

- to m,·e11ugatc u,e · 

... . . "' ur rnts ..,,.r group were s1mllnrly rrcntcd 011

-•tnc ne1d secrcuon . .-o .--

above wilh cnch column rrnction of Mi::CP.
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7 (l

All chemicnl indicntors used in the luboratory hnVl' cliITerl•nt pi 1 

rnnse c\urins \vh1ch U1ert• 1s n chnngc in colour. Thl' choice of nn

indicntor therefore depends on the rnngc of pll or the net liolution 

Crom n mL'<t\1re of l\VO or n1orc. l•'or exnmplc, 1vhrn 11n ncicl solution of

pit 4 i11 tiln1h:d llltuinsl II bnr.c of pll 13, it would bl' ut,l'lc1111 in 1h111 

Ct\sc to choose nn lntlic11tor ,vhollc pi I rnnne l1�11 bcl\vrcn 3 nnd 4. 

Th<'rt' \\,'OUld be no colour ch,111r,t•, 110 the bc:!ll 1111lic11lor 10 u1>1· 1, the 

one \V'llh pH mnce bct1vcen 8 und 10. In thin n1udy, lht• ucld In the

effluent is n \\'Cal< one, nnd i!I being ulrnted ngnfn111 n rclnt111cly 1.11c11k

b:tcc, hence the choice or the andic 1tor ia phcnolphthnlcln. IT'he pH 

ranee 15 bcl\\"Cen 8 nnd 10. This ind1cntor ,, prrpnrcd by d1 solving Jc
of pou-crcd phcnolphthlllcin tn 500ml of SO% cthnnol.

J.-;-,7 Volumetric an"lysls caJcuJatloo

The undcrlyint; principle involved in thr me�suttmcnt or ncad

r.rcn h 15 the ,:nt1tch,nr. or n con11tont ,-o!umc or effluent (ilrKl)

_,,� ..... !1�' 0 ,'"lU'Ub"" volume o! the b:IK

tl- cu-o \-OIUffl" MC prrsumcd cqu , nt Thi,At � end poml •� 

.L ___ .. the C '1Uf �� pet)" rd by p X'��phtt...:---�'"d UUVU&"
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The hydrogen ions concentration can thus be derived from the 

principle of mole of a substance. 

That is; 

Mole of acid • Mole of base 

(at end-point) 

10ml of aN HCI= b ml of 0.01 N NnOH

\vhere aN and bml are both unkno\vn,

These are normality of acid and millilitres of base

respectively. 

Mole of HCI • ill x nN
1000 

Mole of NoOH .. _g_ x o.o 1

1000 

. !O X nN • J2_ X 0.01 - ---------··--··--(i)
i.e. � 1000 1000 

oN 

aN 

• 

• 

b x Q.0 I • X. l_QQ.!l
10 X 1000 

!,z :< 0.01 
10 .,. ... __________ · (11) 

f HCI (111 Equivnlcnct')• I O X nN
�1olc O 1000 

1 EqUJ'·nltncc • (\�

100

, . , for nN in the nbove cqun11on:

subs tit Jtln� 
1 :c (!,I x 0,01)

1 Equiv 1lcnce • 
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100 10 
• b X 10·2 X 10·3 
• b X lO·S

To magnify the above unit of eqwvalencc; 

1 Eq. • 103m Eq 

1 Eq. • 106µ Eq

Therefore; 

1 µEq = b X 10 S X 106 • b X 10 

All the titre values obtained in tlus \\'Ork are mulopllcd by factor  

lO as explained above to give micro-cquivnlencc of  effiuent acid. This

lilratJon method meosures total titroble acid in tl,e cffiuent. 

3.8 Isolated guinea pig Ileum study 

Guinea pigs of either sex \Vere used for the study Ench arumnl
Wns kiUed by 8 sharp blO\V to the head and bled by cult.mg through

the neck region. The abdomen \VllS opened by a midline mc1:.ion to

locate the region of tenninnl ileum \\'Ith I.he caecum Carefully. a fnirly

long strip of the ileum \VSS removed but excluding a portion of about

10cm disial to 1.hc ileo-cnccoJ Juncuon Suitable lengths of 2-Jcm

•lewn ,vere cut nnd their 11 .. unen nushcd out or intestinal contents

\Ising ,.,. d • 1 . n The ileum at.rips \VCrc bubbled ,vith air "�d,,'ro e '.'I so uuo =• 

: 
j 
'

• 

' 

I 

J 
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maintained at 37°C in fresh tyrode solution in a petridish. Pieces of 

lhe ilea! strips \Vere suspended in 20ml capacity organ baths which is 

made up of an outer bath which regulate the temperature of the 

nutrient Ouid and an inner bath in \vhich the tissue is mounted. They 

wer" ,v"II nerated \vith nir coming from n frurly long, srnaJJ bore glass

t\!bings while the bath tempemrure was mnintiuned at 37°C wit., a.

BECKMAN model wnter circulator. The Cree ends of tJ1e ilcaJ strips 

\Vere connected to fvrce transducers (Fi 0.03, Gross rnst:rumcnts). 

The strips 1,vere left suspended in the physiological solution for 60 

llllnutes to allo\v for equilibrauon. Dunng this l..lme, tJ1e bath's 

SOlul!c�, ,vas repeatedly changed. 

3.8,1 Polygraph recording QJ'l'O.llgemcnt 

An eight channel Gross polygrnph (model 70, Quincy, �IA, USA)

1A'as used. The recorder \YnS set at STANDBY position for onc hour to

il.llow for electrical slJlbiUsauon nnd \\'llS calJbmtcd using the voltnge
i. _,

b T ... ,9 provided full smle pen dcncc11on cov,:,ring"'llance control lcno . ,u 

cquaJ uruts of upwards o.nd do1,vn"'IIJ'ds length on the polygruph1c

ah isomctticoil)' recorded n11 d1splnccrncnt force�t. Cont.r11cuons \verc 

nslon of lg .,,·eight nnd \\'llh M ndjuitcdI.Uider an lnitia.l reaung tc 
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l.8.2 
Effects of MECP and standard agonists on GPI preparation

The action of vanous concentrations of tustamine (10·9 to lO·Sg),

acetylcholi.ne ( 10·9 to lO·Sg) and the extract (10·7 to 3xl0..,g) \Vere 

tested on several strips from d.i.O"ereot animaJs.

The responses of t.1ECP i n  the presence of each of these t,vo 

1landard antagonists; promethazi.ne and atropuie \Vere investigated to

ascertain possible mechanism of action

ln another study, different column fractions of t>IECP ,vcre aJso 

Used on the tissue strip preparation.

In aJJ cases, 11 dose of each dnlg \Iii.IS nllo,vcd to remain in

contact with the tissue for a minimum ume for the response to peak

l'he drug \V8S then \'\'llshed and the ussue allo,vcd to rest for 3 

llli.nutes before Mother dose \\'tlS applied.

3·9 lsolnted rot uterine str1P Shld,I

nnnt o.Jblno rots ,vcre used for the studyAdult femftle non prcg 

Tnc treated ,vith sulbestrol (0 I mg/kg bodySC an1mn.ls \Vc:re pre 

we· 1 
....... enc. Each wwnaJ \Vos killed by a blo,v1& ll) 24 hr before the e,,cpe, ... . 

to lh r.,n-,lnared. To remove the uterus, the c hcnd nnd then e,,c.....,.i;-· 

Obcl cl the t\VO horns of the u1en111 disi;cc.ted out.omen wn11 opened n.n 
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On removing th dh . r. e a enng ,ats, connective tissues, and small \•ascuJar 
supply• the uterus was dissected and removed by the use of a pair of
scissors and a pair of forceps, and transferred into a petri-dish

con•�:_,_ ._.ung krebs solution. The uterus \vas cut transversely into four

sections. Each section \YaS further cut loogitudu,ally to form strips of

length 10 - 12 mm and widlh l - 2 mm. Each strip \\'BS mounted in a

20m l  tissue bath containing lacbs soluuon aerated \vtth 95°'o 02: 5%

co, \vith the temperature mo.i.nw.ined at 37°C by a \\'ater circulator 

The upper free end of the tissue \\/8S fastened to a force _

displacement transducer (F1' 0.03) \11hich \�'tls connected to a Grass

P<>lygraph, model 70 (Grass Jnsin.unents, Qu111cy MA). The slnp \vas
allo,v"d il"b l 'or 60 minutes before the start of experiment-. to equ I ra e 11 

Dunn lh uili'b . pcnod the prcpnrntion \\'tlS \\'llShed every 15
g c cq muon 

lllinutes. 

J.9.t Polygropb rccordh:ig 11rrnngemcnt

I rnphic nrrru,gcmcnts and ndJustmcnts \\'ereAll necessary po yg 

...... d . d guinea pig Ileum (GPI) study. At the stnrt of...... c ns in the isolate 
. j 

,1.. otnncous contrnculc ncuv1ty of the uterus
"1e cxpenment, normoJ spo 

rd d on Grass s,chnnnel polygraph for cilch\Vos obtained n.nd rcco e 

Ponsi\rene:is of 1nd1V1duttl 111111ue duTercdPtcp,1rn11on As the res 
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considerably, the rots were brought into estrus 24 hr11 prior to the 

'J.'Ork by injecting subcutaneously, a dose of o. J mg/kg B. \V,

1tiJbcstro1 in olive oil. 

3.9,2 Effects of MECP and standard o,cytoclc agent (o,cytoclnJ 

on IRUS preparation 

The effects of MECP (J0·9g to JO �gJ nnd oxy1ocin (JO s LO 10 i

I.UJ on the chMge in frequency of contr..iction and force of

COntraction of the isolated rat uterine strip (IRUSJ \\'aS studied and

tom pared.

In another study, responses of isollltcd utenr,e muscle to the

COiumn fracuons of �IECP \VOS assessed.
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4.1 
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RESULTS 

�cute toxicity test lo mice 

The results oblal!led from the to.xicity test of the extract (t.fECPJ 

on tnice are presented in a sigmoid cur\'c of percentage mortality

ilgainst log dose (Fig 4.1). The LDso for t\lECP ,vns obtained by

extrapolation from the graph of percentage mortality against log dose

llnd \va s calculated to be 891 mg/kg body \\·eight administered

tntraperilonenlJy.
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!!!-vivo measurement of intestinal transit In mice. 

The results of this study arc sho\vn 1n Table 4.1 The percentage 

or lhc total length lrnvcUcd by charconl men! in proportion to the

entire length of intestine from pyloroduodcnoJ ;unction to lhe

ilcocaecal Junction \VOS expressed as the 1n·� intcst1nnl transit of

chan::oal menl o r  peristalt.ic index in mice The extract produced a

Sig :r. ( lh 
nu.1cant decrease in propulsive movement o c mtcsune when

compared ,vith mice in I.he cono-ol group \vhich received O.SSml/kg

bod, \\·eight norrnnl saline (P<0.05). Carbnchol at l mg/kg body weight

aigniJico.nuy lflcreased charcoal menl u-ans1t \Vhen comp11red \\'llh

110nnaJ saJme (P < 0.05). 
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Table 4 1. Th 
-p_c __ n�du�l.!.!lfi.!.!�ml· l! ( 

e effects of methnnolic extract of Craton 
rus MECP) on Intestinal transit in mice. 

-

Croup Treatment (dose) Percent of totnl length P-Vnluc 

trnvclled by cbnrconJ 

rncol ('}�) ncS 

(Pcrlstnltlc Index) 
-

" MECP (0.55 mg/kg) 
1.31 ± 0.88 <0.05 

8 Cnrbnchol (1 mg/kg)
85.60 .t 6.95 <0.05 

C Atropine (10 mg/kg)
Jl.96 i 4 79 

I)
Normal saline (0.55 !Ill/kg) 51 90 · 10.32

. 

.....__ 

VaJucs in the Jnl column arc mean of c1r,ht detcrm1nnuons (n•8) t SE

? 
et-cent of tot:11 l ength crnveUcd by chnrcool meol is oJso kno\�'Tl 08

Peri1otattic indc.x (John und AJ(ingbnde, I 996) 
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Gastric acid secretory studies In rats 

ac1 secrctory studies arc sh0\\'11 Ill1'he results of gastr1·c 'd 

F' igurcs 4.2, 4.3 and 4.4. 

the mean basal acid secretion for the rats before t.he

llllravcn OU$ lflJCCtion or cxl.r aCl (MECP) \\'flS 3.35 i 0.04 1u:q/ I 01nin.

nnt increase in g astric ocid secretion \VO� produced in uJJSignific 

animals after intravenous ndmin1stralion of high doses of exLru\!t

(lQ-4 0 
. . 

1 
, l - 0.4xl0 3 g/ml) (P<0.05). There \\/OS ho,vcvcr no significant

change bet\vecn the basal and the sccrctory response to 10 5 g/ml of

I.he CXlract (P>0.05) Fig 4 ,2.

\Vhen extract \VOS given ot a dose of 0,2 x 10 3 g/ml pnor to

histammc (O.OSmg/ lOOg body \vcight), it produced reducllon 1n acid

ICcrctory effect of rusuunme Crom 8,28 1 0,02 to 7. 75 • o.o 1

IICq/ t 0mm (Fig 4_31 The dufercncc \\'OS stuusticnlly s1gnificunt

IP<0,05), 

In another s(Udf, the coh.unn (rucuons er., er,, er�. er�. Chand

era or the c:xtrnct shO\\'c:d no significant ch,1nge ,n gnstnc .1c1d

•• . u•·,uon vnluc11 11J1d ,·nlucs obUl1ned r 
.... crc11on bctu·cen prellurn ,. 

R tcr 

their intrnvenour. injccuon f P.>0,05) (F'tg " 41 Frncuons er 1m pt 

lr,&:cJ and CC. (m pt 212-CI hO\\'C\cr .,gn1Cic,,ntly 111crcatlC'd b..,L'.\I
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acid secretion from 2. 70 ± 0.08 to 3.43 ± 0.30 and 2.27 ± 0. I 9 to 3.63

10.25 respectively.
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4.4(a) Effects of drugs on isolated guinea pig ileum preparation 

Acetylcholine (109. 10s g/ml) and h1stamrne (10 a - LO s g/ml) 

were chosen as standard agonists used againsc which the responses 

to the extract (106 3 x 10"" g/mll on guinea pig ileum preparation 

could be compared The drugs acetylcholine, histamine and e.xtmct 

caused dose-dependent contractions of the 1leal muscles m all the 

Cltpenmcnts. Typical polygraphic traces showing these responses arc 

Obtained in Fig 4 .5. The dose-response curves for th e extract,

histamine and acctylcholine arc represented in Fig 4.6 Compared to

acel)'lcholinc induced contractions, the ilea! muscles ,vcrc less 

11Cns1tive to histamine and ext.ract (Fig 4.6) Sinulnrly, the tissues ,vere 
le3s !lcns1tive lo the cxtrnct than to histamine (Fig 4.6).

The concentrations producing SO°'o cont.rnct.ilc responses are

l.7x10 a g/ral, 5,6 x LO II g/ml o.nd 1.4 x 10 s g/ml for acetylcholine,

h
i
st.lntinc a.nd e.xtrnct rcspecu,,ely. t.lOX1mnl responses of GP(

P
re

paration lo octylcholinc, histamine and extract \\'Cre obtruned  nt
10, 8/rnl, 10 � g/ml und 3 x 10"" g/011 respccuvclyUNIV
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F IB

ADAN LI
BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



I 

-

J, .J J .,.a 

� 

"�w
i

�-... i
-� 

� fi! )t ���,���l, �� ----��1.
/a1 1 b1 t c1 io2 / bz c2 /o3 

01 0 2 Q.t, 10-7 10-6 10-S 10-7• 

(;(10-") 

e Jl� 
"' I 

o 

I b3 c3 

10-6 10·5 (g/ml) 

MECP HISTAl,',INE ACETYCHOLINE 
Fig 4S·Polygophic re<Xl<dings ot the contractions of guinea pig ileum strip superfused 

with aerated tyrode solution at tczmperature 37°C and speed at Smm/m,n. 
{. ·- ·Fbints al, bi e. cl oil r.!present 10-3 of MECPstock Points a2,b2 e. c2 represent 1 0 ·7 lQ."6
• and J0-5 of H,stomine d1hydrochlorid2. Points a3 b3 & c3 represent 10·7 10.S and 10·::.
t: · ·01 Acctylchol1�

- -
- ·,

. . -- . ... ... 
. . - -"-· -·- - ' 

• 
• 
• 

CX> 
....., 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



l 

88 

100 

� ,-.., 
,c 
er: 
-
% ,o 0 .., 

z: 

g >< 
,o 4 

z: 

... 

� 
z 
... .., 
at 

t 

' 
• 

�I • 

' 

·
• 

I 

• ,
I ,

I 
' 

I 

\9 

• 

; ..
.., 

I 

I 
I 

I 

• 

I 

I 

I 

• 
I 
I 
I 
I 

I 
I • 

I 

, 
;, 

•-- • [,tract

> 
l .. '''""

Ion. response curve to ocetylcholinc
FIG LG; Concentrot 

d eJCtroct (MECP l on guinea pig ileum
histamine on 

prcporotton�
"'" 100, : U!I ,, "' "o'""''""

[ath p ,nl uprt 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



(b) 

89 

Effect of atropine on extract-induced GPI responses 

Typical effects of atropine on both acctylcholinc and extract· 

induced contractions arc sho\vn in Fig 4,7. The contractile responses 

with acetylcholine (Ach) \vere reduced dose dependently \\1th 10-8 and

I0·7 g/ml of atropine. Thert:: \VBS ho\vever no change m the extract· 

induced contraction when 10·7 g/ml of atropine w-as used It foUo\vs 

therefore that atropine 1101 g/ml) did not have any efTect on the

extract-induced contractile responses of the'isolatcd guinea pig ileum.

le) Effect of prometba.z:lne on extract-induced GPI responses

Figure 4_8 shO\VS typic:al effect of histammc on 1soluted ilcul

Slllooth muscle in the: presence of varying concentrations of

Promelhazinc (lO II to lO·" g/ml), a Hi-receptor antagonist

C .1 se to o 4 x JQ•l g/ml extract \\'llS cxwru.nedontraco c rcspon 
•ft lh d of promcthnzine The add1t;on \\ .. , e presence of \,a.ryu,g 05es • 'BS

scqu . r 10 8 to 10-s g/ml from left to right in Fig 4 9 cnual at doses o • ·

Pro d the controculc response 1n a dose-relRtcdmethazlne inhibite 

fashion (Fig 4. 9).
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Effect of dlfTerent column fractions on guinea pig 
ileum responses 

The investigation on the eITects of different column fractions of 

extract on guinea pig ileum arc shown on Fig 4. I O (a) and (b). C� 81-

92 with melting point 2100C \WS the only fraction that produced 

contractile responses of ilea! smooth muscles at concenlrabons 10·3 

and 10 2 g/ml. 
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4.S(a) Effect of extract 011 the rat uterus 

Fig 4 .11 (al and (b) show typical e!Tects or the e.xtrnct on lhe rat

uterus. The extract (10·9 to 10·6 g/ml) produced a progressi,•e increase 

Ill the frequency or contracuons or the rat uterus. The increases

produced by 10-6 and !Oj g/ml axe staustically s1gruficant diJTerent 

from those or basal spontaneous contracuons (P<0.05). The graphical 

representation or these data is sho,,'11 in Fig 4.12. On Fig 4.11 (b), a 

dose of 10-s g/ml extract produced contracule response, ,vhich ,,•as 

o.l.most sustaining. 
lb) Effect of oxytocln oo the r11t uterus

Fig 4.13(a) and (b) show the responses of isolated rat uterus

Strip preparation (IRUS) to ,•or1ous conccntmtions of O:\'Ytocin.

Ox,,toc:in, at concentration or 10-s to 10 2 i,u /ml, increased the

rrcquency of uterine contract.ions in o dose-dependent rasluon At 10 2

iu/rnl, a sustruned contracuon \\'RS obsc:rvcd (Fig 4 13b). At dose 10 •
to 10-2 i.u/ ml, oxytocin s1gruficanlly incrc:a11c frequency or Utc:r1nc:
contractions '"hen compnred to basal spontaneous contr.icuon

(P<o.osi (Fig 4.14).
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Effect of extract on oxytocin-induced contraction on rat 

uterus 

Figures 4. lS(a) and (bi illustrate the effect of extract on 

Oxytocm-induccd uterine contractions Prior addition of extract ( l O·«> 

g/ml) caused increased frequency of contractions of rat uterus (Fig 

4.lSb) while the subsequent addition of oxytocin (IO.J 1.U/ml) re

established the similar pattern of utcnne contractions sho\vn \\'Ith

10 3 I.U/ml oxytoclll in Fig 4.13b. Howe,•er, the add1uon of extract (10

& &I ml) after oxytocin produced an elevation in the runptitudc (force) o f

contraction nnd also sho,ved a morked increase in the frequency o f

contraction (Fig 4.15b).
(d) Effect of lndometbacin on cxtrac_t-lnduccd uterine

contrllctlons

After pre-incubnuon of IRUS prepnrntion \Vlth tndomethecin

110• g/ml) for 30 min (Fig 4.161, the responses of the uterus to 10 7

&/ml extract ,verc seen as lowered frequency nnd IU'llplttudc of uterine
contractions.UNIV

ERSITY O
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(e) Effect of column fracUon.s of extnct on rat uterus

In the experiment designed to study the effects of column 

fractions of MECP on rat uterus, all the fractions (Cf, to C{e) indicated 

on Table 3.1 were tested in the study. Typical traces for the observed 

c!Tccts are shown in Fig 4 .17. Dose-response relauonship \\'SS initially 

established with a standard drug acecylcholine (0 l 0.8 x 10 5 t.f).

Intermittent adclition of the fractions after the submaximo.l dose of

Ach (0.4 x lO·SM) showed that the tissues ,vcrc unresponsive to all the

fractions. 
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DISCUSSION 

The mixture of activated charcoal in tragacanth is found as a 

useful opaque medium in the 1.0 - vivo intestinal transit study in mice 

because i t  is well tolerated in extremely high does up to 100g in man 

(Orisakwe and Akintonwa, 1991). 

The in - vivo study in mice showed that the extract significantly 
reduced intestinal transit of charcoal when compared to normal saline 

treated mice acting as the control (P<0.05). This effect of the e.'Ctract is 

similar in action to that of opiate derivatives. The opiate compounds 

are reported to diminish intestinal transit in - vivo in mice and also

contract longitudinal muscles of the guines pig in - vitro (Orrego and
8J)Cro, 1989). This action suggest that the c.wact reduces gastric
Cltlptying. 

In the study showing the effect of graded does of extract on 

gastric acid secretion, the cxcroct produced signi.licnnt mcrease in

&astric output (P<0.05). The results o.re presented in fig 4 2. Ho\vever,

a low dose of lO·Sg/ml cxtrnct rud not sho1v o.ny significant dilTerence

With the basal ocid secretion (P>0.05). Compounds that Ulcreasc

8astr10 n 'd . are described as secrctagogues. The resuJts.. c, secreuon 

;>robabJy sho1v thol the e.xtract produced sccretagogue like activity

!It i · d)' on the: mtrnvenous mjection of the ¾'ly high doses. The sru 

CJctr.. 
' 

stric ocid secret.ion shov:cd s1gnffiearn .. et before h1srnminc on go 
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reduction in histamme - induced gastric acid secretion (P<0.05). This

observation  indicates a possible interaction of extract on

histaminergic receptors of the stomach (H2· receptors) \\•hich are

responsible for gastric acid secretion. The fact that fracoons Cfi and 

CC.. with melting points of 166oC and 212•C respectively caused 

Significant increase in gastric acid secreuon \Vhen compared to basal 

acid values (Fig 4 4) may be indicauve of r.hc presence of gastric acid 

secretory principles present in these fractions Since parietal cell is

known to be the unit ceU responsible for gastnc nc1d secretion, these

Principles may be stimulating more parietal cells to become active at

increasing dose (Bolarin\va nnd Amute, 1976). The hypothesis seems

Possible as the secrctagogue effect of the exlrllct was evident at high doses.

This can then parUy explru.n nnd account for the extroct - induced

&aslri' . . Al' "ough there ore t\VO other receptors 1n thec acid secretion. u• 

&loin h 
. and gnstnncrgic wluch mediate gastric nc namely rouscnruuc 

lltid 19861 i,ncrensc 1.n gastric ne1d sccrcuon secreuon (Sachs, 

as•� . s found to be h1stam1nc n1ediated (Fig""Cl!ltcd \\'Ith the cicu-act \\'ll 

'1,31. Th,·., 
. f ction represents the final pntJ1\vuy for

" mechanism o n 

P.nalric ncid secrcuon (Bcrghi.ndh, 198'11
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On the isolated gwnea pig ileum preparation, the extract 

caused dose dependent contractions which resembled those induced 

by acetylcholine and histamine (Fig 4.5).

In terms of potency, the extract \YaS not as sensitive as 

histamine and acetylcholine on the ilea! smooth muscle strips (Fig 

4-6) Atropine (10·1g/mJ) which abolished ace,ylcholine (10·6g/mJ)

Tespanses failed to have eITcct on e.,ccract (0.4 x lO·Jg/mJ) induced

Contraction (Fig 4. 7). This suggests that cholincrgic receptor

Interaction may not be IJlvolvcd in the explanouon of the conll'actiJc

action of extract on GPI preparation. It 1s however worthy of note that

acctylcholine efTccts its action by interacting \\1th muscarin1c
receptors to cause an influx of extraceUulnr c.,Jcium \vh1ch then

lri&gcrs lhe release of intrnccllulor cnlc1um The cl\Jcium ions

cornblilcs \vith the contractile protelJl calmodulin to ll'liUatc

Contrac•· d hild 1962) In another set of experiment... on (Edman an sc , 

lhc contr • d ed by the c.'<troct on OPI strips \vere blockedacuons pro uc 
in a dose - dependent fashlon by promethwane, o member of lhe

�lecli k (Fig 4.9). Pron1cthnzine nntngon1sm orVe H 1 - receptor bloc er 
1h11 c:ontrnctiJc ecrect of the c.-ctract on GP! slr1ps suggt-st that

�1•1q be involved 1n tl1c exu-nct mode of1111ncrg1c mcchon1sro rnaY 
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action. Although some plants are now known to contain appreciable 

amount of hi�taroioe (Parry and Wenyika, 1994), the phytochemicaJ

findings on the plant have not indicated the presence of this 

compound (Shetty el al, 1983). FolloWlllg the results obtained using 

different fractions of extract on GP! preparations, the contractile 

activity of the seed's extract may probably be present in Cf6 (M.pt

210oC). This assertion is made based on the fact that Cft. ,vas the only

fraction that produced contractile responses (Fig 4. lOb).

In the study of the extract effect on fRUS preparation, dilierent

doses (10·9 to lO·Sg/ml) of the seed mctho.nolic extracl or Croton

Pe11dulijlorus produced progressive increase in the frequency of

Ulcrine c . (F' 4 l l) Similarly, the same pattern of dose -ontracuons 1g · 

depend , the frequency of uterine contractions ,vereent mcrense m 

recorded , . (F. 4 1 J) The extrocl thus displo.ys oxytocic,or oxytocm 1g · 

Pron.. dependent increase in frequency or ,.,.rty by causing o dose 

Iller· o-tocin ,vos used ns standard drug in llusUle contractions. �, 
't\.id i ·ts action by interacting ,vith oxytoc,cY, The drug effects 
rcc, 1,.,5 interaction varies ,vill, number ofPtora or the uterus. '" 
oity1 . d pcnds on the hormonal slalus of lheO<:ic reccplors nnd o.Jso c 

-ui11ll . 9941 The obscrvnlion that lhcrc ,vns nonl (Parry and Wcnyikn, l
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change in the amplitude and frequency of uterine contractions \\•hen

oxytocin (10·3 1.U/m.J) was added after �fECP (l�g/m.J) \\'Ould suggest

that the contractile effect of the extract on the uterus cannot be

explained in terms of direct interactions 1vith oxytocin receptors. In

Yet another experiment, appreciable and significant reduction in the

frequency and amplitude of uterine contractions 1vere exhibited when

rat uterus was incubated 1.11 indomethacin for 30 nun prior to addition

of 10-7 g/m.J MECP (Fig 4.16). This e!Tcct of indomcthacin on the

Uterine activity may partly explain the roechnnism of action of the

extract on the rat uterus. The extract is probably promoting the

9Ynthcsis of prostnglandins. Tlus hypothesis 1s based on the

experimental f1.11cilngs that indomethacin 1vhich 1s an inhibitor of

Prostnglo.ndm synthesis caused sigriliicant reduction in frequency of

Uterine k d by the extract. It should be recalled thatcon1.racuons evo e 

Pro ful myometrioJ stimulants and have beenstagl[Uldms nrc power 

rcPo , "' of mosl ugents that stimulate therted to mediate the acuvi.J 

llle ,.8cuJe effect of the extract on theT\ls (SoUoIT, 1979). The con .. 

Ut<ir., cviously reported findings of  Asw:u et• "8 appear to support the pr 

Q/ (lg . oral adm1n1strnlJon of the purgative90) on mice thnt chrOnlc 

Pri-'l . s seed oil showed nnti-fertthty effectcipJcs of Croton pcnd11/if1rorV 

I 
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This inference is made on the understanding that, a drug which 

enhances the contractile activity of the uterus will make it very 

unsteady and unresponsive for implantation. 

From the experimental findings in this work that the extract 

contracted isolated ilea! smooth muscle strips and that of the rat's 

uterus will therefore suppo�t both its use in relieving constipation in

Plateau - �tate and the traditional use as abortifacient agent

respectively. However, infertility cases in ,vomen who often take to

herbal preparations may be associated with the ignorant use of this

category of  drugs which render the uterus unstable and unresponsive

to fertilised ovum.

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



• 

CONCLUSION

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



I I I 

CONCLUSION 

Going by the activities of the extract on different ussue 

preparations, the extract probably contain several active natural

compounds. 
probable 

Among the11active principles are those that sho,ved gastric acid

secretary effect via H2 - receptor at high doses, reduced in-vivo

contractile movement of the mice intestinal smooth muscle. These

effects favour decrease gastric emptying, efficient rood digest.Jon nnd

Prevent speedy evacuation of the stomac.h Another compound

Produced dose _ dependent contraculc responses in GPI preparations.

This is believed to be mediated via H1 - receptor. The active principle

for lhis effect may likely be present in rrac11on Cf6 \\'Ith melung point

2 lO•c that caused contraction of ilea! smooth muscle (Fig 4 I Ob). The

extract al mpoWld with o:-.-ytocic property. It may thus
s o conuun a co 

be contrrundicated for ",omen ,Vlth fertilil)' probltms or to prcgnnnt

"-'
omen Lhat mny likely need 10 use herbal prcpnrn1ion for gaatro

intc · 
nuon

Slinal disorders like conSUP 
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APPENDIX 2 

RcJatlonsblp between dJITcrcot dosngcs of cxtrnct nod mortality ln mice 

Drue Conecnn.tlon 
lrn• / 10 .. Bodv wcl .. bt\ 

Log-dose Proportion Percentage 
Killed Morto.lltv 

Control 0.00 0/6 0 

2.5 0.40 0/6 0 

5.0 0.70 1/6 17 

10.0 1.00 4/6 67 

20.0 1.30 5/6 83 

40.0 1.60 6/6 100 

Number of mice per group (n) • 6 

-
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__ . !.,·_11 • ..._, .,_, �,11t('rr111111.>•l'• 01,,rrur,. 111-.u1111111c- und hl1tu1111111 .. -11,.�� .......... '"" ...... 1..:-.... •• ·- _ _ _  _ _ 

,, 
1 -r.,'11ERff\tJ'.lvl. I • l'E!.:UMc.N I U E�, �RJMr:.N I Ill

i ... '!\t.u_,

Bual Alter i'v ofc,.1111c1 (t.tECP) B:isal Aflcr i/v Bnsnl Ana i/v o( histamine 
of h/s1amine (O.OSm&flOO g O.\V) 

I n·J 1n-' �-J fnl-.f) (0.05mg plus 0.2 X I 0 '1 g/ml

0.2 0.2 0.1 0.2 0.3 0.4 /100 g B.W) extract 

I 0.33 0.34 0.41 0.84 0.79 0.89 0.90 0.35 0.78 0.35 0.73 

II 032 0.38 0.39 0 73 0.76 0.87 0.89 0.3) 0.78 0.31 0.78 

Ill 0,34 O.JS 0.\5 0 90 0 78 0.85 0.88 0.33 0.83 0.34 0.80 

rv 0.3S 03S OAO 0.85 0.80 0.85 0.85 0.)4 0.88 0.33 0.78 

V 0.33 0.37 0.43 0.75 0.90 0.83 0.83 0.34 0.80 0.30 0.78 

\'I ·O.l-1 II )r, ll.l� 075 11. l\ll 0.80 0,75 0.)4 0.90 0.33 0 78 

�le2n-: Sl,l'-1 o 3lS t O )�I( 1 U 41\lk 0.1101 J: J.KOS.1. 0.848.t. 0.8S01 O.JJl!i 0828± 0.321 ± 0.77S ± 0.010

(Titre.) 0,004 0.1-1() 0.011 0.02 8 0.019 0.013 0.023 0.003 0.021 0.008 

11,lc.in g.1\llic 3.35 :t 3.SK I '4 111 i ·s nlt X OSl
• 
8.-111.t. K SOi l )K.L. .28 t O 02 J , 7.t.0.01 ·11s *' o.o,

IIC'IJ s.:cn:tion 0.IH 0.15 0.01 0.01 0.02 0.01 0.02 0 00 

f11c-q/l0111i11J 

f;.ch ..,,,Jue rcptc•eni. ,\fc;111 J; SEM of Six(6) ob!lervu1ions 
• P<0.05 comp:ircd 1411h the value (or the best sc:crchon
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• 4· 

EIIC'1.·t cJf,J1ffc.rc1'I c.olu,nn fr11r:tio11� ofC'rolon pcndµ/rflorw on g:1stric ncid Sccrclion 

MEAN ± SEM
COl.U,\fN EXPERIMcNTS (Gastric Acid Secretion) 

µeq/1 Omiins 
FR,\L1IONS 

DI SI 02 S2 03 S3 04 S4 0 s 

19-22 er, 2.68 2.65 2.63 2.70 2.40 2.SO 2.30 2.3S 2.SO ± 0.09 2.S5 ± 0.08 NS 

)S-44 Cf1 2.SS 4.20 2.SO 2.90 218 3.00 2.65 3.60 2.10 ± 0.08 . 3.43 ± 0.30 s

2.60 310 2.30 3.40 3.60 3.90 2.70 ± 0.31 3.30 ± 0.23 NS45-51 er, 1.3\ 2.SO 

1.75 -1.00 2.60 3.10 2.50 3.30 2.21 :!: 0. I 9 • 3.63 :!: 0.2 5 s�-70 er. 1..2.l 4,\0 

71-110 er, 163 2SO 2, 10 2 20 2.-10 2.35 2.60 2 70 2.44 :!: o. 1 2  244 :!: 0 11 

g \-'l2 er� 2.Sl 2.50 2,35 2,SO 2.45 2.60 2.00 2.00 '2.33 :!: 0.12 2.45 ± 0 0� 

C)J-105 Cft '.!.3 J 2.60 2.40 2.40 2.90 2.95 2.00 2.00 2.41 ± 0.19 2.49 ± 0.20 

106-117 er, 2.JS 2.43 2.SO 2.SO 3.60 3.60 3.60 2,20 2.66 :t 0.32 2.68 :t 0.31 

,\lph.1bcU ND" md "S" �present blls,il 11nd slimulntcd gastric ocid sccrelion respectively All values are in µcq/10 
,nrnuics n 4 ohsc:r,:,1i1111s 

• 1·�0 OS con1p.1rcd w,1.h b.,�,1 value: ini.lic�h:J.

NS 

NS 

NS 

NS 

-
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APPENDDCS 

Effect of dUTerent doses of acctylcholine on Isolated guinea pig ileum preparation 

Dru& Conceutntl.ou Rcl&ht of contraction Perceuta.gc Maximum 
l•/m.11 lcml Mean :SEM contraction 

l X 10 9 0.50 : 0.17 19.61 6 

lxlO-S 1.18: 0.06 46.27 6 

l x 10-i 1.54-: 0.10 60.39 6 

l X 10_. 2.55 -: 0.03 100.00 6 

l X 10• 2.55 ± 0.03 100.00 6 

n • Number of observations 

-
w 
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APPENDIX6 

EfTect of dUfereot doses of histamine oo isolated guinea pig ileum preparation 

Dru& ConccotraUoo 
L\llmll 

l X 10·• 

1. Jt 1.0-7

1. x 10•

1. l'l 10 s

Belght of contraction Percentage fl1aximum 
le-ml Mean !:SEM contraction 

0.S4 ± 0.10 11.16 

3.10: 0.45 64.05 

4 78: 0.73 98.76 

4.84: 0.75 100.00 

n • Number of observauons 

6 

6 

6 

6 

-

.... 
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APPENDCX7 

Effect of dl./fereot doses of extract(llfECPJ oo isolated guinea pig ileum preparation 

One Concentration Height of contraction Percentage Maximum n 
11'/mU lcml Mean :!:SEM contraction 

1 x 1<>-6 0.33 ::t 0.01 4.58 6 

S 1t 10-' l 73 ± 0.15 24 .03 6 

1 x 10-S 2.55 :!: 0.25 35.42 6 

2 1t 106 3 79 ::t O 26 52.64 6 

3 x 10• 4.61 :!: 0.48 64.03 6 

4 x 105 5.60 :!: 0.51 77 78 6 

5 x 10-s 5.62 :!: 0.51 78.06 6 

1 X 10-" 6.80 ± 0.06 94.44 6 

2 x J0-4 7 18 ::t 0.05 99.72 6 

3 x J0-4 7.20 :t 0.04 100.00 6 

n • Number of observations 
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APPENDDC8 

i:trec-t of dlffc-rcot doses of eirtrnct (J\fECP/ on cootract1Je responses of IRUS preparation 

Drue Cooeeotratlon 
J.&lml) 

ControllO) 

10• 

10• 

10, 

10-6 

10·1

Ker-

r.tcan Frequency of uterine 
contractions oer second ± SEM 

28.8 ± 5.4 

30.0 ± 4.2 

34 2 ± 4.8 

36.0 ± 4.8 

·4s.o ± 2.4

·�s.o :: o.o

n • Number of observations 

ConlTol(O) • Basal sponwneous contractions 

• P<0.05 signilieanl.ly dilTerent from control.

D 

6 

6 

6 

6 

6 

6 
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APPENDDC 9 

£/'feet of dltrt:rcot doses of oicytoclo on contractile responses of IRUS preparation

DTUJCooccot.ntloo (&/ml) Mean Frequency of uterine contractions

ncr •econd : SEM 
-

Conuo\lOl 

10" 

}.()A 

10> 

1.0 �

.._.:-- � ,, --

•
-

�

• 

6.60 ± 0.60 

6,60 ± 0.60

·10 20 :!: l.20

·1s.oo ± 0.60

·1s.oo ± o.oo

n • =-:umber of observa\lons

Conlfol(O) • Saw spontaneous contractions

• P<0.05 significantly different from contr0L

n 

6 

6 

6 

6 

6 

-
.&> 
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