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INTRODUCTION

Peptic ulcer, because of its freqéency and
worldwide distribution, continues to be- the subject of numersus
investigations both experimental and clinicopatheological. Im this
respect peptie ulcer occupics @ place secondary te carcinowma in the

! waé probably the first to use the

field of gastroentorology. Huincke
term ‘peptic ulcer' which is an excoriated arse of gastrodundenal
mucoss ceused by the digestive actions of gastric juice.

PATHOGENESIS OF PEPTIC ULCER

Physiologically, peptic ulcer results from the
inability of the localised arsa of gastroduodenal mucose te withstand
the digestive action of acid-pepsin of gastric content, Quincke1 st:esse@
the importance of acid and pépain iﬁ the aetiology of peptic ulcer.
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Schwaraz. Kahn, Palmer and Nutter suggsested that peptic ulcer does

not occcur in sbsence of acid. Nenguys 8s well as Glassé described the



importence of mucus in preventing the gastric mucosa fxom faiming
ulcers. Clinical experience has suggested that the cause may be multiple
and may include enxiety, smoking and fotigue s@s snvioxnmental factors
with the parietel cell mass end the blood groups as helping to determine
the hereditary tandency7. In addition to these factors there ere wany
other impaitant factors which need consideration in the pathegenssis

8 10. neurochumsrs and autnéogée.
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of peptic ulecer, viz., mucosal bloocd flow

autonomie nervous system15’16

21,22

’ gdstra-antesiinal hormones
central nezvous system o« Thus it gigmifias that the pathogenesis
of peptic ulcer has lorg been & matter of investigation end debate, nor
has sny agreement yet been rsached in spite of extensive reseerch in

this dirsctione.

EXPERIMENTAL ULCER

%0 fer 8s experimentsl ulcer is eoncerned, it

was Seyleza

who for the first time developed gastric ulcer in albino
rats subjected to different types of noxious stimuli..ﬂréaie'and Hansoga
produced stress induced gestric ulcers in various experimental animals
and implicated incressed acidity in the pathogenesis of these ulcers.

HBonfils and Lemblin925 26

as well as Guth and Hall suggezted the impor-
tance of disturbed circulation in experimental restraint ulcer.

Now-a~days, it ies well known that ulcer can be preduced in rxats,

guineapigs and mice by injecting various drugs viz. analgesic, anti=-

pyretic, antiinflammatory, steroids, ACTH, histamine etc927'28

ASPIRIN INDUC&D _GASTRIC ULCERATION
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Anderson - end Davidson gi al.”  have

‘demonstrated that parenteral admindisiration of sspirin does not produce
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gastric hasemozrhage in snimels or men, while other workers have shown

that direct contsct of agpirin with gastric mucosa is not’neéassary

for the production of gastric bleeding’ =33 34

as

e Brudie and Chase and

D jahanguiri reported that subcutaneous or intraperitonesl injection

of espirin produced 90-100% ulecerogenic response in rats. Furthermore,
34

Brodie and Chase showed dose dependent response of aspirin by oral

or intrsperitoneal route.

The literature on the effect of aepirin on

gastric secretion was reviewed by Lynch ggrgg.aﬁ. who reported an
increass, no change or a decreese in gestric secretion by salicylates
depending Gpnn the preparétians’and species studied. Paul E£.5£'37 and
Lish éﬁ,gi.za have reported thet aspixin caused decreese in_velume and
acidity of the gestric sscretions in rets. Winkelman and"$ummérski1139
xepafted that espirin given by meouth in'custcﬁaxy doses has no effect
on hydﬁoehlaric acid seexstion. Sglubié sspirin acted @s @ wesk stimulus
" wherses sodium salicylate solution appeered to inhibit secretion,
 Furthermore, they suggested that iﬁ the psthogenesis ﬁf'aspirin induced
gastziec ulceration factors involved in mucosal damaga and resistance
seem to be more important thad hydrochloric acid secretion. Aspirin

mey 8lso increase epithelisl ecell ex?oliaﬁinnagg reduce the secretion

41 43

of mucus and alter its compaaition42 and physioehemical propsxties ",

ﬂavanpmr%aa'as

has presented & hypothesis on
mechaniem of sspirin induced gestric damage. He suggested that aspirin
alters the gestric mucesa in aome way which permité the back diffusion
of hydrogen ion ﬁhraughgthe‘narhally impermeable mucosa into the
interstitial space, where it cuuses cepillary breskdown and haemorzhage.

.Thus the low gastrie acidiiy by espirin is due'‘to loss ef hydrogen ion



through the gastric muccsa rather than to & suppression of parietal \

cell activitye.

Aspirin has slso been shown tc reduce the rate

41,42

of synthesis and secrestion of mucus « It seems possibla as Menguy41

suggested that it is the less of mucus ‘berrier! that permita the back

diffusion of hydrochloric acid into the aspirin-damaged gestric mucaaa.%

Davenpurtaa showed that aspirin demeged gesiric mucosal berzier which

allowéhback diffusion of hydrogen ion. When the mucose is damaged by

salicylafes histamine is relessed and cepillary permeéability increases

which is followed by bleedings.

Brodie and Chaseaa cbserved that aspirine-

induced gastric ulcerations were significently reduced by anticholinergic,

antacids, a ganglion blocking agent and vagatomy but not by central

nervous system depresssnts. Djahanguiridﬁ reported the: involvement of

Casgxavedz. Dodd gt g&.de have suggested central role of salicylates
induced gastric ulceration and hsemorrhsge by hypothelamic-pitutary=-

1
cetecholamines in aspirin-induced gastric ulceration, Caravati and \
adrenal system. Salicylates mimic in meny respects the pharmacologicsl \

|
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properties of cortisone °, but the evidence is conflicting regarding

the relsase of cortisons by the action of sslicylates on the pitutary-

adrenal EXiBSD. Smithsn. in 8 comprohensive review of the subject, has

concluded thet the majority of effects of salicylates are due to their

intrinsic properties rather than to secondary endocriﬁe'influencea,

ANALGIN_AND PARACETAMOL INDUCED GASTRIC WLCERATION

Perecotamol (acetaminophen) and analgin (metanizuﬁ

er dipyéene or sodium noremidopyrine methanéaulphcnete or noraminophence

!
!
‘
'
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-zong) are generslly thought to be safe antipyretic and anslgesic
having antiinflammatory @ctiviﬁies too. Peracetsmol was érigidally used
in the late 19th centuxy, but only in the lest few years it is egain
widely used as an antipyretic and analgesic agent. Adverse effects
following therapeutic deoses have rarely been r@cﬁrded. Proudfect and
w:ights’ studied 41 coeses of scute paracetamol poisoning in which only
one died of gestrointestinal haemorrhage snd acute massive necrosis of
the liver. which en‘autqpey showed maseive uppef'alimenta:y bleeding
due to hypoprothrombinaemia. Howayer, analgin has been shown to ceuse

agramulocytosis as a serious toxic‘effectﬁz’ﬁs.

GLUCECDRTICDIDS INDUCED GASTRIL ULCERATION

- b e s S0

Numsrous repuxts are there showing glucoecorti-

ceids, viz. hydiocortiaane, cortisone, prednisolone and ACTH produce

54,538 56 57,58

» the shay rete™"; dogs

gastric ulcerataon in normal rata and

in man59 60

o Kahn 33'35.61 heve reported extension and perforetion of
the ulcers ae well as reulceiatian of & healed ulcer axee in rats recei-
ving cértisdnei |

Seversl thecries have been proposed to explain
the pathoqenes;a of glucocortxcmld induced gastr;e ulceration. Robert
and Nezamzes4 have found that antxcholanergic drug methscopolamine
bromide prevents the steroid induced ulcers. Robert and Nezam1562 63
suggaétéd that the antipolgistie prbp?xty of stervid may be concerned
for gastric ulceration. Seyleé4 suggeéted the diminution of tissue
resistance related to the enti-inflammataxy action of cﬁrticosteroida

in the genesis of ulceration. Foley and Glick and Robert and Nezamis

have suggested the role of histemine release in corticoid induced gastric



ulcerasticn. Levis and Beersaertaﬁs abserved vascular dilation resulting

in locslized hsemorrhagic thrombosis in corticoid induced.gestric

28,67

ulceration. Sanyal and coworkers zeported that anti $-HT agent

(Cyproheptadine) foiled to prevent prednisolone induced gastric ulcers,

whereas banane extract reduced the incidence.

INDOMETHACIN INDUCED GASTRIC ULCERATION
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Indomethscin was introduced in 1962 as a syntheti
non-gteroidal, anti-inflawmatery, analgesic and anti-pyretic agent
~for the treatment of rheumatoid arthrifis. degenerative joint-digorders
and other inflémmatnry conditions. Reported obsezxvations suggested
that patients takiné indomethacin sometimes developed gastrointestinal
eymptomséa-7a. |

That indomethacin caused peptic ulcer in human
subjects was zeported by Wanke g§f2£.7' and Kads et 31.72 while
Ballabie73 found no evidence of ulcer but only bleeding in patients
teking indomethacin ags therapeutic agent, although the site and the

pathogenesis of haemorrhage remains & mystery.

In animel experiments, ﬂjahanguiri74

and Lee
et 2&.75 phowed that indomethacin ceused gastric, ducdenal, antrasl and
jejunal ulcerations, haemorrhage and perforation in rats and guineapigs.

76 showed thet ulcerogenic

On studing this ulcerxogenic property, Nocolff
effact'of'indomethacin.ﬁid n;t seem to be related to acid hypersecretion
Menguy41. however, whi;e studing\the mucus secretion in vagally
denervated gastric antral pouch of dogs during administration of
indomethacin for 21 days showed that indomethacin lowered the rate of

secrgtion of gestric sntral wucus and diminished the amount of




PHENYLBUTAZONE AND OXYPHENBUTAZUNE INDGCED GASTRIC ULCERATION
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carbohydrate incorporation into the mucosubstance. _ \

A non-steroid, synthetic compound ‘phenyle- l
\
butazone! was intrxeduced in 1949 for the treatment of rheumatoid srthriti

muscolockelotsl diseeses and allied disordexs. ﬁauer77 in & survey of

3534 éatients treated with phenylbutazone reported 40 proved cases of
peptic uleers, 9 cases of haamarxhage snd an additional 424 individuals

also developed gastrointastinal aymptoms including epi-gestric pein.

phenylbutazone were Leanard7a. Deseze and Levernéevx7g. Kern et &l al
and Kirsnerai.

Animal experimentel studies also chowed thst
mice, rats, guineapigs and dogs were vulnerable to peptic ulcérstion

B2-0

efter phenylbutazone treatment administered either orally or parenterally.

A casual relationship between phénylbutszone
ulcers with gestric secretion and acidity was observed by various
workers. Schimid et gl?s reported that phenylbutazona atimuleted both
gastxic scid secretion and peptic activity of the pestric juice,

86

" sxyphenbutazons, by contrast, lecked these effects. Bonfils = observed

Gthers who :aparted development 6Ff peptic ulcer after constent use of \
13.’
that there was no change in gastric acid secretamn efter eral or paren- ‘
teral administration ef the drug. Number of workers, howesver, have
given importance to the mucus barrier whose absolute or relative
deficiency scts es & factor in the production of ulceration® -0,
Zeidi gi(g&.gi‘nbsexved‘a steady decrease of mucin in thes gestrie

juice after 30 days of phenylbutazone treatment in guinespigs.



STRESS INDUCED GASTRIC ULCERATION

e Yy T D a

Several studies in human subjects have
demonstrated that emotion can cause increase in gastric ecidity. On
this basies 'emotional stress' haes been considered &5 an importent
fector in the etiology of peptic ulcexs Jamesgz discussed the work of
Wolf and Wolf on fistulous petient. He showed that when the patient

was subjected to acute or ehrmnic periods of emotional stress therse

was .an increase in the gastric aecidity. Shey and ﬁowarkersga
demonstrated thst the emotional stress increased the total acid cutput
to over four times the basal levels. Eichhorn and Trackfierg4 cheserved
alteration in acid secretion in patients with hypnotically-induced
smotions. Thus it sppesrs that emoticnal stress cen be & factor in the
etiology of peptie ulcex.

Seylegs wes the first to report the expsrimentsl
'peptic uvlecer in rats subjected to different types of noxious: stimuli
such ag immobilization, injection of drugs, exposure to cold or surgical
trauma, Since then meny other workers reported the restraint ulcers

in rats by immabilizatiangd’gs

+» These stimuli werxe classified as
nonspec1f1c stxasses. it was postulatsd that ncnspecif:c stresses
produced cartain emotional disturbancee in the snimals, which inerease
~sdrenel function and resulted into the appearance of 'neuragenic!
vlcer in 85-100% animals. Behaviorsl techniques for the production

of neurcgenic ulcera have begen described in rats by wEiszQG and in
monkey by Porter gt 31.97 They used conflict situstion in the anamals
by electrical shock, anxiety, punishment end condition avozdence

gsituation.

Numerous studies bave been underteken to
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investiéate the mechenism undexlying the stress induced gestric

27,93 27

uleeration

» Menguy ~ was first to demonstrete the effects of

restraint on gastric secretion in the pylaric-ligated rats. He
demonstrsted that restraint signifiéantly decreesed free acid output
in these animals, although vagotomy prevented the restraint\ulcers.
Thue, he concluded that ecid-pepsin digestimﬁ wes not the besic mechaw
nism in the production of restraint ulcexs. The pretection provided

by vagotomy was duz to en alterstiom in gsstric mucosasl blood flow or

24,98

deleyed gastriec emptying. Brodie gt Eio gtudied the effects of

restreint on gestric secyetion in the chronic fistula rat. They found

increase in ths concentration of free and totsal acide It i= not

92

necessary, James pointed out™™, thot stress alters gastric sscretion

299

mediated through vagus nerxve. Gray”~ has reviewed the effects of

endoerine changes on gastzo-intestinal trect and indicated that gastric

acidity can be increased by adrenocogtical stimuletien. Bonfils and

25 26

Lambling” suggested the importance of disturbed

140

and Guth and Hell
circulatiqn in restraint rets. Nylander and Glerud cbserved the
. aggumulation of blood vgs&ei@'just bensath the surface of epithelium
- sfter 6h restraint. 'The vascular engorgement and ulcerstion were

101 who demonstrated

prevented by vagotomy' - obsgrved by Guth snd Kozbur _
that buffering of intraluminal contents does not prevent ﬁicracirculatch
and meat cell changes associated with restraint, but produces a decrease

162

* in the incidence of ulceration. However, Goldman and Rosoff showed

- that the vascular changes occur before the appearance of gastric lesions.

103 studied the microvescular changes in gestric mucosa in

Hase aﬁd Moss
the dovelopment of stress ulcers in the rats. They suggested thet mucosel
ischaemie is csused by contraction of connecting arterioles and that

" persistent locel ischaemia of gastric mucoss triggers itissue deamage and

development of stress ulecers.
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Sharma gﬁ_g&.‘ea

suggested that hypothalamus
may be concerned in relaying effects of siress to stomach both by
neural and hormonel routes. Several investigators have demonstrated
thet vagotomy reduced the incidence of restraint ulcers24’95'1ﬂ5.
‘Furihermare. Hanson and Brudiezf and H&nsan106 showed that pretreat-
ment with anticholinexrgic drugs, viz. etropine or secopoeminemethyle

bromide prevents the ulcer formation in restrained rats.

There ere reports thét stress induced gastric
»u;ceration iz primarily dus to execitaticn of sympathetic nervous
system which leads to increase in the.turnover rate of cetecholemines
in the gastric mucosa®®, Okabe gﬁ.2§.107 and Djahanguiri g£4§£.46 have
reported that alpha adrenoceptor blockers (phentolamine, phenoxybenzomine
dibensmine and yohimbine) and beta edrencceptor blockers (propranolel
and aleprencl) reduce the incidence of gastrie plgeratian induced by
etreaa;_ﬁn the contrary, Djahanguiri 22'3;.35 reported that beta
edrenoceptor blockers faileﬂ to prevent sitress induced gestric ulcers.

However, Takagi et gi.‘ge

showed that proprasnolol in doses of 1 mg/kg

eggravates stress ulcers but when the dose of propranclel wag increased
to 10 mg/kg it blocke the ulcerse. It has alao been shown that the drugs
bretylium and alphs méthyl dopa which deplete or alter the synthesis of

catechmlaminas blogck stress ulcerds. However, thess workexrs failed te

protect siress-induced gastrie ulceration by 6<hydroxydopamine which

causes chemical denervation of sympathetic nerxves. 'Stress uleer is due

to centrel sympsthetic activation’;, fledman g3 &l, euggested109. Corrodi
53.259110 have demonstrated thet the stressful stimuli increase brein

noradrenaline tuznover end ACTH secration. Recently, Bhargavs 23.2&'1‘1



reported the invelvement of catecholamines in the releese of ACTH.

112,113

There arxe many reports chowing an increase in corticoide secretion K
during stress

and corticoids do cause gsstric ulcesationS30 36,

24,46
However, bilateral adrenalectomy failed to prevent zestraint ulcers'

|
tlany workeres have astiributed the xole of %
histamine in restraint ulcers. Singh ggtgi.zta demonstrated increased |
level of blood histamine during etresé. Alphin and werd115 failed to
prevent stress induced gastric ulcers by claessical antihisteminies (H1
receptar bloeckers. Bugajski EE,E£‘116 showed that restraint ulcers are
blocked by metiamide which is an HZ receptor blockexs), Cyproheptedine
which ds an anti 5-HT feiled to prevent restzraint ulcexas7. There are
many reports that psychotrophic drugs prevent rsatrwinf vlcers. Bonfil
and Lamblingzs showed that metaminodiazapoxida; thioproperazine and
_resexpine were ineffective in restreint ulcers. Imipremine in doses of

5 mg/kg feiled toc protect restraint ulcers but when the dose wes

increased te 10 end 20 wmg/kg, the protection was proportional to the

dosee

Thus, it seems that both local and systemic
factors ere involved in stresseinduced gastric ulceration. In the locsl

fectors, gastric environment, mucus secretion, vsscular alteration and

cellular resistance are impartant117‘1’8. Systemically, the stimulation

cf CNS , presence of high level of catecholamines and histasmine nay

46,114,119
play en importont role during stress.

TREATHENT OF PEPTIC ULCER : ROLE OF INDIAN MEDICINAL PLANTS

Due to scant and contradictory knowledge sbout
the cause of peptic uleexr, its trecatment is still unspecific. Apart

from the successful interxvention of surgical means, drugs most frequentl)
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used ere either zntacids, anticholinergics or the pro-mucus secreting
drugs depending on the type and signe-symptoms ©f the uleesrs. A

present prostaglandin E1 shows some therapeutic importance in peptic

ulcer although it is etill under triall 20,

|
Trsatwent of peptic ulcer with Indian medicinal

plantes end Truits is now attaining considersble interest to researchers.

28,121

Senyal 23 £;. ahowed both the hraphylactic action end the

curative value of unripe vegetable benana in different types of |

expsrimental ulcers. £lliot snd Heward obaexved‘az. unyipe banana prevents

histemine induced gestric uleer.in mice. Recently, Varma et 21.123
demonstrated that amlaki resayens, san indigenous medicine wmain
~ingrediant of which is amleki, is efficeciocus in patiente suffering

from gastritis and hyper ecidity.

We in our lsboreteory when screened a number of

_ , 124-126
indigenous plants and fruits for their antiulceregenic activity notieced

that amleki (Emblica offieinalis Linn.) exerted antiulcerogenic effecte

in experimental ulcers &8s induced by
8. Agpirin

be Restraint stresco.

| Since two experimental wodels are not sufficient
ta evaluate the antaulcexOQanac activity of amlaki, it was theought
worthwhile ta study the same in more experimental uwlcer models. The
present work, thus, was an attempt te evaluate the entiulcerogenic

propexty of smleki and its effect on verious biechemicel profileg in

experimental ulcexs.s
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