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ABSTRACT

The effects of gonadectony and tanoxifen adm nistration on
basal and hi stam ne-stinulated gastric acid secretion in nale and
females rats were studied. The effects on body and stonach
wei ghts were also studied. Gonadectony was performed 30 days
prior to gastric acid secretion estimation, and tanoxifen was
adm ni stered subcutaneously for 30 days before gastric acid
secretion estimation. Gastric acid output was determ ned by the
conti nuous perfusion nmethoi of Ghosh and Schild (1958).

Both basal and histam ne-stinmulated gastric acid secretion
in 14 castrated male rats were not significantly difference from
those in 14 tanoxifen-treated nale rats (P > 0.001). Simlarly,
there was no significant difference between basal and histam ne-
stimul ated gastric acid secretion in 14 ovariectom zed rats, and
14 tanoxifen-treated female rats (p > 0.001). Basal and
hi stam ne-Stinul ated gastric Acid outputs were significantly
reduced in tanoxifen-treated male rats ( P < 0.001), bolow
t he val ues obtai ned from12 control nmale rats. This effect increased
as the duration of treatnent was increased. In female rats, basal
and histam ne-stinulated gastric acid secretion both |Increased
followi ng tanoxifen adm nistration, above the value for 12
control female rat3 (P < 0.001). This response also increased

with increase in the duration of tanopxifen adm nistration.

Castrated nale rat3 and tanoxifen-treated male rats both

gained significantly less weight than control male rats
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(P<0.001). Ovariectom zed rats gained significantly nmore wei ght
than control female rats (P < 0.001). Tamoxifen-treated female
rats gai ned no wei ght throughout the period of treatnment. Stomach
wei ghts were not significantly different (P > 0.001) in either
gonadectom zed or tamoxifen-trsated nmale and female rats.

The effect of tamoxifen on gastric acid secretion in male
rats is likely due to its antiandrogenic effect, while the result
observed in female rats nmay be due to its antagonism of
oestrogen. The results suggest that the susceptibility of nmales
and females to peptic wulceration 1is not greater following
tanoxi fen adm nistration than it is after castration or

ovariectomny.
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1.1 General Introductiocn
The incidence of peptic ulcer disease is known to vary in
different parts of the world (Langman, 1973; Tovey, 1974; Tovey,
1975). Several facters =s=uch as dfet, culture, genetics, &nd
socio-economic status &are re:cpcnsidble for this wariation.
However, irrespective of the part of the world, it is generally
agreed that sex has an effect on the frequency of occurrence of
peztic ulcer. A higher frequency of occurrence cof peptic ulcer
in males hasz been reported by Truelove (1960), and this is in
support of earlier findings by Coll (1952), and Clark (1953). COn
the basis ¢f these and other reportz, it was inferred thatct the
sex hormones were responsible for the differences in occurrence
cf pertie ulcaration in the two sexes.
Cne of the mcst {important factcrs in the pathogenesis of
F=rtic ulcer disease is ths extent of gastric acid secretion in
“e stomach. The effects of the sex hormones on gastric acid
s2crz:ion have therefore generated considerable interest over
the -~:3t 60 years and continue to do so. The majority of early
studies defining the effects of the sex hormones on gastric acid
secretion were by estimations done during pregnancy (Artz, 1930;
McClarthy, Evans and Drags:tedt, 1954; Clark 1957). Later studiers
by Ghosh (1959), and Kaufmann and Spiro (1968), involved diresct
studies of the effects of the sex hormones on gastric acid

secretion. These studizs confirmed the earlier studies (Ojha and



Wood, 1950, MacDonald, 1956) which gproposad that oestrogens
reduce, and testosterone in;reasgs the level of gastric acid
secretion. | o S

The preventive effect cf cestregen against peptic
ulceration in fema!-3 i3 believed to depend on the e#tent of its
action. It is therefore gozsitle that facters wiaich diminizh
cestrogen action could increase the susceptizility orf the female

to pegptic ulceration,

1.2. Breast Cancer and Tamoxifan

A v vt i S N W e S v = P s S e ot i S Al 7

Cancer of the breast {2 known to be the mosi widespread
cauzz2 of dzath from cancer in woken (Nicholscon and CGrifliths,
1980). The cestrogen-dependent nature of the dizease haz formed

the bzsis for development of pethods of treatme-t. Estabklished

zznz2is include surgical ablaticn of the ovariez, the adrenal

g.aniz. and the hypophysis, all of which decrease plasna
caztrIzsn nonsentraticon. These forms of endocrine therapy have
zhown Y iw percentaze effectiveness, and coupled with the

surgical risx and trauma inve.ved for the patient (Nichcison and
Criffiths, 1980), it is not surprising that these operations are
larg=ly unac:eptdble.

~The search for an effective, non-toxic method for breast
cancer treatmsat has led to the energsnce of certain compor.ads
with antioestrogenic properties. These interfere with the
"ability of the —receptor prnotein to bind with oestrogen.

Racenntly, a compound known as tamoxifen has been Introduced and
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it has ¢the ability to antagenize the biological effects of
oestrogens. There is a reported low incidence cf side effects
during treatment with tamoxifen (Fatterson and Baum, 1978). The
efficacy of this compound and its increas=d acceptablility in the
managzement of breast cancer make It necessary. to further

investigate its other actisas and affects.

P
A

With the intreduction ci this new form cf treatment, it
necesszsary toc study the effect o©of antiocestrogenic action on
gistric acid secretion eapecially as the beneficial effect of

giztreogzen on, poprtic uleor nas tens zhewn. (Kaulannna and

i
ir

1968),

1.3, Ztzatemenz_ci T2uzarch _Yrablems

from the literature ravizwed 2o far, n2 reports. cn ti-
effezz:z of cesctrogens on gaztric function have been found. Given
the %k:-wn effect of oestrogen »n gastric sacreticn, it is
pez.ole to rpredict an eflect o0of antiocestrogens suc, &3
tamoxifen, cn fastric function. Administration of antiocestrogens
wauld be expected to cause the opposite cf the effeciti or
.oestrogen administration. Therefore, tamoxifen treatment should
lead to an increase In gastric acid secretion. A finding su:h as
this would certainly be of reward in assessing rick factors
which could arize as a result ¢f anticvestrogen therapy.

A study of the effect of tamoxifen on gastric aciad

secretion could help establish the level of safety of the

'compound. 1t would therefore allow feor an evaluaticon of the
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different forms of breast cancer trzatment, hazed on the degree
to which these different forms place an individual to a high
risk of peptic ulceration. Also, the results of this study would .
help in further elucidating the exact mechanism by which
cestrogen affects gastric acid secretion. Adeniyi (19%1) noted
that there still i{s no consensus in the lireratre on how the
hormone red.ioces gastric acid secreticn levels. Thnis is
particularly important given the possibility of such a mechanism
being non-ganomic.

The effgﬁts_of_removgl of the ovarigs and the testez, an
.tﬁe levéls.of gasﬁrlb acid secrétion ére weii documented (Amure
.-an& Omole, 1970; Olowecokorun, 1975; Adeniyi, .391). Thesg are in
support of the majority of reports on the =ffects of exogencus
sex hcocrmones on gastric acid secretion. However, no reperta bt ave
trei. found on the effectz, {f any, cf tamocxifen c¢n gastric acid
sacretion in either experimental animals or humans. Thuz, a
caigsticn that still remaiins unanzwered is how the change in
gastric acidi secretion chserved (n gonadectomized animals
compares witl. thiat eupzcted following tamoxifen administration.

The present study is therefore designed to investigate tlhe
.effects cf tamoxifen on gastric acid secreticon in both male and
feza.e rats, and to compare these findings with the effects of
'gonadectomy cn gastric acid secretion. |
A breakdown of the ({ndividual experimental objectives

include the following studies:

a. The effect of orchidectomy on gestric aclid secretion.
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b. The effect of taz ::ifen adninistration (30 days) on gastric
acid secretion in male rats.
e The effect of ovariectcmy on gastric acid secretion.
d. The effect of tamoxifen administration (30 days) on gastric
azid secretion in female rats.
e. The effect of ai ff<rant durations of tamow. ‘an

administraticn (5, 10, 15 days respectively) on zas:iric

acid secretion in male a2:d f2-ale rats.
: The effects of geonadzcteny and taimexifen administration e
J s b . fa ! fonalae ratz
G_atric Caecretion: Phys:iolozical Aspects

2 differences in functicn of the different parts of the

egtaorxach are reflecteld ‘i 1--8ca1l . Thers are thre:- H
tvpes cof glands each lining a separate region of the stomach,
the cardiac, oxyntic and pyloric. The <cardiac glaz d area
surrcunds the gastro-oesophageal junction. It {is made up of
whbelzs coilel glands containizng mucous cel.: -and few pacrietsl
cellsz. Trese glands secrete mucosubstances and electrolytes. Ti=2
sxyr.tic zgland area occupies the fundus and the corpus of the
stomach. It makes up about &#0X of the gastric mucosa. The
cxyntic glands are straight or slightly coiled tubules, a2rrax_-d4
perpendicular to the mnmucosal surface. These gastric pits
penetrate to about a quarter of the mucosal thickness and

different secretory cells pocur their Juices into thece pits.
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Thege <cella ipnclude (1) muccuz neck ‘bells; (2) perietal
(oxyntic); (3) undifferentictedl naeck cells; (4) pepric (Cufel)
and (5) endocrine cells.

The mucous neck cells are f=w in number, being located in
tae upper segment of eazh oxyntic szland. The cytoplazm of thess=s
cells contains muecous granules hich account for the qucus
secreted. The paristal c=ll3 -re ..ore nuxzrous and are mainly
located in the upper and middle cagments of the pit. They are
triangular in shape and contain numerous mitochondria. The
peptic cells are present mast ful.zrously in the lower half c¢f
the gland tudules. Some endocrlné cells are present in the
oxyntic zlani area. These are scat<t2vr2? [n the besemzsut m-=nbran:
and are responsible for secretion of substances like motilin,
substance P and somatostatin.,

The pyloric glan iz are ionzte? in the pyloric region of the
zt:xach and also along the leasser curvature. The glanl: whish
ar+ bYrarched and coiled are madi: vp of cells similar toc the
m.rous neck cells. They secrete alkaline mucus and eiectrolyt:s.
argeatafliin r JSrgyrophil c2113 are also found in the pyloric
region. G c¢ells can be found in the middle segment oif the
glands. These cells contain secretory granules in which gastrir
iz believed to be stored.

The histology of the ciomacl: >f the rat differs from thars
¢f the human. The forestomacﬁ cf the rat is thin, translucent
and non-glandular. It is lined with keratinized epithelium and

car.nat be conpared to ary part < the human stomach. The corpu:



and the antrum ot the rat stomach &:a& however similar in
histology and function to those of the human stomach. It should
also be mentioned that, despite the Jdifference be:tween the
anatcocmy of the rat stomach and that vi ithe haman, :ﬁe Lec. 271Sm
of gastric acid secretion and ils regulatioci remaln basically the
same 1in tThe two mammals.

1.4.%2. Control of Gastric Secretion

GBastric secreticn L5 usually divided into hasal
(unstimulated, 1nterdigestive) and postprandial (stimulated,
digestive} periods. The postprandial peric.s ¢i.u be urther
suba. idel into the.te;hali:, g33LYiC ani inteztinal fhases,
according to the predominant influence, The division into phases
is of limited applicaticn bLecause all LiLe pLases overiap in Lillue
during the course of feeding. |

The Lasal secretlon of gaziiic alid varizs conside.abliy on

L

irdividual basgle. 10 shows a ci:cadian rhyolet with the highest

coipur in the worning and t.oe lovest output in the evening.

konturek (1973) nas supyested thal L asa acl.. secretion 1is

-

probably causedl by tonic vagal stimulation and spontaneous
releases of small anounts of gastrin. Tne abolitict of basai 221d
5écretion reqguires removal of both the vagi and the antrum. It
is significant to note that vagotomy reduces basal acid outpu’
inspite of a rise in serum gastrin concentiaticn. This implie-
that direct vagél activation of t..e parietal cells 1s the
important determinant of basal acid secretion,

The cephalic phase refers to gastric secretion stimulated
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by factors acting via the cranial nerves. Ths stixmulil inciulc
thought, sight, =smell, chewing and swallowing of food. This
phase is medjated entirely by the vagal nerves. Impulses from
the higher centres proceed via the vagi either directly Lto tha
parietal cells, stimulating acid secretion or to the G cells,
causing gastrin release. The vagal effects in the cephalic phaze
are due to threa mechanisms: : "

1. Direct stimulation of.the parie{al ﬁells

2. Releasgz of gastrin

3. fenzitization of the parietal cells to stimulation
by gastrin, hiatamine, or other stimulan- -,

The gastric phase i3 that 3spect of the secretory response
t-:hich. occcurs due to the grezence of food in the s:zzmach. 1t is
grcvn that f:0d in the stomach is the most potent stimulant of
acid secreticn and {5 capable of raising output to levels

imilar to these obtained with histamine or gastric stimulation.
Listention of the coxyntic or pyleric area in the wvagally
innervated stcmach during the gastric phase initiates both lcné
(?zgo-vsgal) z~3 short (intramural) refloexes with afferentz t .
Deth the oxyntic glands and the G cells. These reflexes result
ian cholinergic activation of either the oxyntic glands or the
cells or both (Konturek, 1979). Food also stimulates gastric
secretien by its chemlcal ingredients. fﬁe ﬁost otent of these
gstimulants are the producta =f protein digzeastion. Chenlical
stimulation combined with distension produces a higher re.e of

acid secretion than when any of the two occurs. The mechanisnm
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involved in chemical stimulaticn of oxyntic giands is gastrin
independent and atrorine resistant (Fonturek, 1979).

The intestinal phase of gastric secretion begins when food
enters the small intestine. The mechanism involved during this
phase have not yet been :fina2d. Acid output during this phase
is high and some c¢f the gut hormones have been (i=aplicaeted
(Konturek et al., 1976).

The observation that gastric acid secretion is limited
after postprendial periods, fcrms th: basis for the tieory that
gastric acid =secretion depends on a balance between th-
stimulating and inhibitory influences. The inhibitory influences
could be central, antral cor iatestinal in origin. 8rooks (137C!
showeld that the appetite centre influences gastric secretion.
The inhibition of apretite bty emotional and environmental
influences drpresses the vagal reflex excitation of the cephalic

az

p 2., These support the theory that there i3 inhibiticon of
szstric acid =zecretion from the hi_her centres. Gastric acid
secreti:n has als2 been showr to be diminished by acidification
of the antrum. One possible mechanism for this is a decrease in
gastrin release. However, little is known about the

physiological significance of this mechdnism in man (Konturek,

1979).
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2.1. Sex Hormones_and Castric Function

It §is well known that gastric acid secretion {3 the
fundamental factor enabling a gastric or duoden&l ulcer to
devaloep in a susceptible indiwvidual. By this, it implies that
the difference between gastric acid secretion levels in tle

different sexes is largely respcnsible for the differsnce in

their susceptibility to this disease. In an early study t» 0Ojha

:nd Ver atachalam (1951), the i:ncidence of peptic ulcer ii-=zaze
waz ob3served to be higher in males than in females. They alco
rerorted a relief frem symptcas in peptic wulzer rparisnts

following the administration of stilboestrol. In measurements on

cats given stilbecestrol diprorrionate for 6-15 days, they
obzarved a significant reducticn in gastric secretory respc: ze
te histaxzinz. Theze findinzs J2 in contrast to tiose report=d
) ®avrbhoo and Jrohnsten (1966). In their study on t:ie effects of

£:Trzgens and rprogestercae on 23-triz acid :z2cretion in

c.oienal 'ulz=r patients, they noted that there was no
significant change in acid or pepsin response to histamine after
short term administration of cestrogens.

In 1968, FKaufmann and 35piro, investigated the effect of
cestrogens c¢n gastric secretory activity in peptic ulcer
patients and normal monkeys. They reported a fall in acid
secretion levels but this was not statistically significant.

They concluded that there was no significant changs: in acid or
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pepsin secrétion fotlowing the administration of large dosas «f
cestrogen in man or monkeys. In their studies on the healing of
gastric ulcers following administration of oestreogens, they
reported that all the gastric ulcers healed counpletely. Kaufmann
and Spiroc (1268) therefore sugpgested that the healing eof gastric
ulcersz may be the result of a chang=s in secr=tion levels Ieven
though there was no significant aifference in the gastric
secretion levels in their subjlects after administration of
cestrogen.

Landesr and Wild (1970) studiel the effect of naturally
pecurring cestrus on gastrlc secretion. They observad that
beri;ds of typical ocestrus in mongr 1 bitches were in-ariabl~
assotiated with depressed secretion of Hydrochlori. acidi frc
denervated gasfrtc pouches. They also studied the gastric
secretory responses in bitches with denervated g-. tric pouches
following oosphorectomy. This was to ascertain [f tne sary
c.2rte an intlu.-ce on gastrvic zecration before and aftgr
oesr . They .:;urted that there was no r:=h effect and that
there was no significant difference befween the secretory data
obtained follewing cophorectomy and ;ham oophoréctomy. Landor
and Wild (1970) also investigs ed the effect of oral dietayl
Stilboestrol on dogs with denervated pcocuches. They reported ihat
the gastric secretory ra2sponse was r 't constant. The 7 -vetions
ef all the dogs huowever rose significantly du:ing the two weeks
after oestrogen administration was stopped, when compared with

the levels duving the previous twoe weeks du. ing which -~he dogs
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were receiving diethyl stilboestrol daily. They suggested that
although a definite and sustained reduction in aecid ocutput was
not seen, the fncreases in 5ecret16n seen after administration
was stopped 1indicates the possibility of some inhibitory
o=strogenic effect;. o X | )

Amure and Cmole (1970) assessod fﬁe inflﬁeﬁca of the ==
hormones on acid gastric secreticn in rats cf both sexes. They
reported that bilateral castration of male rats significantly
reduc:sd gastric acid secretion. They attributed this inhibition
following orchidectomy te a fall in testos:terone blood
cencentration. However, following adm.nistration of testostarons
to'dfariecfdmiZEd rats, thire was no incrsar: in gacstric aci’
Secreticn. Amure and Onmsie (1370} aiso reported that
ovarfectomized rats treated with 7B ocestradicl! showed a
statizrircally zignificant reduction in gas=ric acid secretion.
T

oy okzervel that only long term treatment with oestrcgens wasz

2ffective fn liniiicntly inhitvivinsy t2attric gsecretory activis
in castrat<si male rats givszw hictamine or gastrin. They
*heresi - concluded that oestrocgen has a significant and

concluzive depreasant effect on gastric acid éecretion which
couid account for its beneficial effect on the healing of peptic
ulcers in humans.

Based on reports of the influesnce of oestfugr.s en tha
secretory responsiveness of the stomach, Omole (1972)
investigaﬁed the role of the oestrus c¢ycie on the pattern of

gastric secretion in  the female rat. He ohserved that
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everiectonizad or acycelic female rats, producel the higheat mean
basal acid secretion which significantly exceeded secretion ih
rats in the different phases of the oestrus cycle, The diestrus
rats also secreted more than :he proestrus coroestrus rats. He
tberefore suggested that the relatively lower '1evels of
6es£rogeh iﬁ ovarisctomized and dicestrus rars may rezult .o a
reduction c¢f the depressant effect of vestrogen ca gratyic acid
gecretion and thus may be rgsponsible for the higher s=cretory
responses obt=zerved in thesé féts. Thesetrésults caontirm «~svli--
reports by Landor and Wild (1970), and Amure and Omole (1270).

. QOlowookerus (1975) studied the effect of gonale-~tcns o
gastric acid secretion rates in male and female rats. He
reportet a sizgaificint dsrreoase in gastric acid secret sa in
castrated rats used 28 days after gonadectomy. Thisz rezult i3 In
support of earlier suggestion: that the mals 2ex hormine vy b=

the important factor responsible for thsz high zistric acid

secraelion in the anaesthetizsd maie rat. (Aznure and -1,
1970, e suggested that the normal blood level of the mala sex
normines mi3y be necessary for sdequate =stimulation of tha

~iriatal cell directly cr that the hofmones might act
synergisticalliy with other substances in circulation ta
stimulate the parietal cells. Olowoeckorun (1973) also repcrted
a significantly higher gastric acid secretion in ovariector:zed
rats when compared with normal female rats. Thiz alsc coni.rms
findings by Amure and QOmcle (1970), who reported that fa2male sex

hormones have an inhibitory effect on gastric acid secretion.
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Csakvari et al (;980) periormad an experiment to determine
the role that female sex hormones play {n the deviations in
responzes of rats of different sexes to histamine stimulattien.
They showed that ovariectemized rats had an incressed
senzitivity to histamine. This response was similar to that
experienced with male animals. <Csakvari et al! (1980) -alsc
reported that gastric acid secretion irn rats follcwing histamine
_sttmulation was higher Iin rats in di.eztrus than in those in
Ibestfﬁs. This {2 In support of earlier findings by Omole (1972),
who reported a greater sensitivity of rats in dioestrus to
gistrin than those I[In procatruz and oestrus, Thi:s 3 a
confirmaticn that the baéal and stimulated secretion of the
female rat storach are influernced by the hormonal changes which

occiuy during the ocestrus cycle. |
| It has long been t2lieved that oesﬁrogens éause a reducziun

in acid szecretion during pirznency (Lozzia et al, 16813,

doweaver, more recent reports ty Tikeuoni o ond OFcbte oD,
indizate that there i3 2 »nairkasl (i.tric hypersecretion during
Lré Zhnancy and lactation. They obzerved gastric acid

hyr2rzecretion during the nmiddie and late stages cof ~regnan-y as
well as lncreased levels of muccosal histamine. They therefore
cdﬁcluded that the acid hypersecretion in pregnancy 1ls mainly.
asscoiated with vagal activity and incresaced hiszamine rolease.,
Recently, Adeniyi (197%1) investigated the influence of =ex
hormones on gastric acid secretion and parietal cell mass in the

rat. He reported that fnormal male rats have a significantly
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higher basa! gastric acidi secretion rate and parietal cell miaz
than normal female ratz. He also reported a reduction in gastric
acid secretion in castrated male rats and an increase in gastric
acid secretion in ovariectomized rats when compared with normal
female rats. These results are in agreement with earlier
findings by Amure and Omole {1970), and Olowookorun {i975).

In his work, Adeniyi (1991) showed that ovarisctomy caused
an increasze in the parietal cell mass and this he explained was
responsible £>r the increased g2stric acid secreticn observed in
cvariectomizz1 rats. Castration <cf male rats resulted ian a
decrease in parietal cell m:.r3 and this accounts for the
decrease in gaistric acid secretion seen in these rats.
Accordingly, Adeniyi (1292!) runcludzs that the male sex hormon
significantl increazes, whils the female sex hormocne
sienificantly reduces parietal cell mass.

The bul% cf availa.ie rpolited literature r.viewed so
a3 btesen concarning the sffect: of the sex hormones o. Lo
fr.oction and the findings are well documented. Howoever, the

r uwe<haniz» Ly which these =2 hormones 3f ‘ect gastric
Z.nction remains unknown. The pariet.l1 cell mass is a major
determinant of the basal rate of gastric acid secretion.
Parietal cells are unable to divide and so their continued
renawal is dependent cn differentiaticn from precursor cells.
The parietal cell mass is affected by numerous factors. Gastrin
causes an Increase In the parietal cell mass while wvagal

denervation does not affect the number of parietal cells.
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Precnancy and lactatién ;re accompanied by hyparplasia of the
parietal cells (Xonturek, 1979).This finding 1is noteworthy
conﬁidering the increase in female sex hormone level during
pregnancy. However, it is {n agreement with the repcrt by
Takeuch! and Okabe (198B4) that gastric acid secretion rate
increases during pregnancy and lactation.

The sex hormones are known to have a3 marxed effect on the
physiological actions of the gastrointestinal tract. For this
reacon oestiragen and androgen receptors have been sought in
theze areas of the gastrointestinal tract known to be afrrcted
by _-=2x sterocids. Qestrogen receptors have been shown to be
prez2rnt in the skeletal muscle cells of the oesophagus of
primates. (Winborn, Sheridan and X:{rill, 1%83). In & more
res=nt study, Winborn, Sheridan énd MCpill (1287), reported

thar reither anlrozent nor ccestrogen receptors were observed

within the nuclel of any lumina! epithelial ce«ils woi tho
gistrointescinsl lract w2ll; Inciudinr the suyvrface ol Lo
m2zheic pits and glands. Howzver, they “2monstrate ] the presence.
of sex steroid receptors in the nuclei ¢f smooth muscle cells ~f

the tunica ﬁuscularis of the stomach. They therefore, sugzested
that the sex steroids may directly alter onily the contra cile
activity of the stemach and intestine. This report is conslstent
with earlier reports which have sugg:sted that the sex hormones
may influence the moiility of thr gastrointestiéal tracst., Bruca
and Beshudi (1981} had reported that significant differences in

contractile responses were observed between tissues from
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vestrogen-treataed and non-treated aninals. This result inlicatea
an excitatory influence of cestrogen ocn the contractile activity
of gastric tissue. The absence o0f sex stercvid receptors in the
nuclei of luminal epithelial cells is significant, considerinz
the effect ¢f the sex hormones on gastric acid secretion.
2.2. Histamine_ and Gastric Aclid Secretion

The role of histamine in the mechanism of gastric secretion

continues to be an issue of extensive controversy Jdating a: far

back as the early part of ¢this century when 1{its powerf-!

stimulatory effect on gastric secretiocn was observed. [t is
known to be present in the gaztric mucosa in high concentrarion
and.the presence of histidine decarbosxylase hac alss be2en sheown
in scme species. This enzyme which catalyses the Fformati-c of
histamine frocm histidine, inzirexzses {n response ta f ding gnd
other 3timuli %m~wn to cause gattrin and acetylcholing rel==
"+ orh=2 gastric mucosa.

=.itmins !slone of the mo@t'poteht Stiﬁ;;ants of gastric
acid  artreiien but its  exact rele in  the mechanism cof
stimutaricn <f tne parietal cells has proved difficult .
establish. Kahlson et al (1968) pr.posed the theory of histamine
being the final common mediator for stimulation of gastric acid
secretion. The discovery of H,; receptor antagonists was

con

idered evidencz in sujnert of this thewry. Black =t o
(1972 showed that cimetidine not c¢nly {inhibits his.amire-
stimulated gastric acld secreiion but also inhibits gastric acid

secreticn induced by gastrin aand cholinergic drugs. This finding
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iz in acrezment wWith the ear.ier sugzg=--tion by Kahlson et al
(1964) that on vagal stimulation, acetylcholine is released from
nerve endings and this in turn causes histamine release from the
gastric mucosa.

Subsequant reports have however, played down the role of
histamine mediation in the zeczhanism of gastric acid secretion.
It has been shown that insufficient amounts cf histamine are
released following gastrin injection, and these cannot be
responsible for the rezponses observed. (Jonnson, 1971). Gastrin
iz a more piowarful stimulant than histamine and this haz l&d to
the theory of multiple receptors on the parietal c-113. Konturek
(1373) has concludc:l that the inhibitory e fect of H, blockers
cn all three modes of gastric acid stimulaticn can be best
explained as being due to interaction among the receptors. He
sugzested that histamine receptor bdlockersz r = lacrease tha
arfinity of the two other recept~rz for their agonists. In other
words, hizt=mine is releaszel! 2 the gastric mucosa and
sensitizez the pari=* " c2113 t3 t=: other stimuli.

Ohe (157%3) report=d tliat receptors for histamine, gastrin
and muscarinic stimuli are located on the oxyntic cells and
obzerved a strong interdependence between them. He, however, did
not observe any change in the amount of intramucosal histamine
during acid secreticn stimulation by rentagastrin c:
bethanechol. This he concluded is evidence to indicate that
endogenous histamine release is not involved in acid secretion

stisulated by gastrin and muscarinic receptors,
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The precise role of histamine in the mechanism of gastric
acid secretion of the parietal cells still remains urresolvel.
Despite an earlier conclusion by Johnson (1971), that histamine
does not play any physiological role in the stimulation of
gastric acid secretion, Ohe (1983) believes histpmine still
plays an integral rtart in the mechanism of gactric "acid
secretion and suggests that such involvement [s most certainly
limited to the vicinity of the parietal cells,

It is known that the effect of histamine on gastric acid
secretion is subject to influence by substances which have
effects on the histamine receptors. In a recent study, Anuka et
al (1991) investigated the effects of sex hormones on histamine-
induced hyrothermia. They repcrted that the e bLopmon=2
counteracted the hypothermia observed 1in chicks folleowing
sdministration of H,- receptor and H,-receptor agzonists. They
*1so reported a potentiation of the effects of there agonists
*y antioestrog=ns (Clomiphene and tamoxifen). As :in explanatiown
.f these results, Anuka et al (1991) suggested that the results
seen with the sex hormones may be largely due to a reduction ir
the H,-receptor and H,-receptor availability. Such a regulatory
mechanism of H, and H, receptors by the sex hormones, would have
implications for the other effects of histamine. These results
are in agreement with the earlier reports on the effacts c¢f the
sex hormones on histamine-stimulated gastric acid secretion
Csakvari, et al. (1980). They observed an increased sensitivity

of ovariectomized rats to histamine during gastric acid
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secretion studies.
2.3. Tamoxifen
Tamoxifen 1s a citrate salt of the trans lsomer of a
triphenylethylene compound (Fig. 1}. 1t is-a white, odourle;s,
crystalline powder and is only slightly soluble in water. 1t is
a non-steroidal anticestroger and prerhably acts by competitive
inhibition of oestradiol at the 2estrogen receptor. It is known
to have a half-life of 7-14 hours in circulation and 1s mainly

excreted hy the liver. . . |

Tamoxifen 15 currently considered. the anﬁioestrogen of
chcice in the treatment of post menopausal breast cancer. Harper
and Walpcle {1%67b) first obhserved that it antagonized the
uterctroph:c effect ¢f cestradiol when siministerea Together. The
extent cf cestrogen antagonism proveked by tamexiten, varies with
animal species, and small differences in chemical structure an.
geometric conicrmation of tamoXiisn csrivatives, cause marked
L ineses v owhelv 2gonist and antagonist properties, Pzsgualinig,
2t al. [(2%82) have stated that tamoxifen 1s largely an cectrogen
antagonist in tie rat. This confirms an earlier repor- hy Marper
and Walpole (1487b). They stated that tamox:“en demonstrates all

the normal characteristics ot &n anticestreogen in the rat by

inhibiting the normal physiclogical responses 2f cestrogen targ

o
rt

tissue t¢ oestradiol.
Harper and Walpegle {(19e7b) repecrted that the trans luvomer
of tamoxifen prevented implantation and also ainhihited

ogestradiol-induced vaginai cornificaticon. They observed that
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tamoxifen suppresses ths cesgtrusz cycle hat that normal eyclea
resume after treatment {z stopped. Iamoxifen also inhibits
ovulation in adults and pubescent rats. Harper and Walpole
(1967b) attributed this to an antagonism by tamoxifen of the
'positive feedback effect of oestrogen on the hypothalamus,
Tamoxifen has been reporied to cauze terminatiern of pregnancy
and also toe delay parturition when administer=24 at low dose:x
(Fenwick, et al., 1-77; Furr et al., 1979; Pasqualini, et al.,
1988). .

Some researchers have sSuggezted that the effect of
tamovifen on br2ast tumour tissue could be due to its influence
.on either the hypothalamo—pituitaryéﬁvarian or the hypothalamo-
pituitary-alrenal axis (Hicho 3 and Griffiths, 1980). E wever,
Nicholazs and Griffithas (1980) also report that faw caonvincing
data exist ccncarning the effects .f tamoxifen therapy on plazima
Ihormone levelis. In postmenopausal w-omen with advanced bresat
canceo, tamoxifen therapy was Wwithout effect on plasasa
cestradiol levz=ls ({V.ang and ¥Fennedy, 1977). Serum t:stc:teroné
ar% guadro_ocoeniic? Have been reported to be unaffected by
tamoxifen therapy (Patterson, 1981).,

I The effects of tamoxifen in males differ markedly freco
those in females. Harper and Walpole (1967b) observed an
erntiandregzanic effect of tawnuifen i 3ale ratzs., Tt redazed the
weights of accessory sax crgans, partially inhibited
spermatogenesis and increased the weight of the adrenal glands.

However, {in humans, Comhaira (1976) showed that tamoxifwn
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theraéy results in a rize in circulatory F3IH au: LH, with a
secondary rise in plasma androgen.

Much attenticn bhas been focused on the antagconist preperty
of tamoxifen tecause of its limited adverse sids effec£5 and
clinic:1 efficiency in the trea‘ment of hormone-d-_::.4: a0 breas
can.=2r in pestmenopausal women. Pasqualini, =t al. (138&8) Lave
suggested three mechanizms by which tamoxifen coul? act a2z on
antagcnist cf oestrogen (Figp. 2).

1. Thzt tax :ifen coul! probanly act through its metabuvlites.
Tamoxifen is. extensivaly metazbolized and two of the major

metabelitez =

"5

e Y-darzmatwwltaooxifen and 4-hydrewytamouxifer,
which have potent antagonist properties.

2., Trnat tamoxifen could act by ceompetitive bhinding with
oestrczsn for the same reccytor binding site sincs oestrgbens

act b, binding ta reveptors.

3. TR3%t tszaonifsn couwld witimarely azt hy inhibiclng e2strejen
inducti-a of zpecific pr.te.'ns withecut >inding with the
JEiTrigen retoptor,

With the amount of attention being focussed cn the uze of
taroxifen in the treatment of advanced treast cancer in place of
other surgical forms of treatment, knowlelze of its effect con
gastric acid secretion would help establish the extent of its
slde effacta. It could alzo by ¢f value in further eluoide - in,
the wmechanism by which oestrogen depresses gasztric acid

secretion.
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Figure 1: Chemical Structure of Tomoxifen
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Figure 2: Hypothetical mechanism of action of tamoxifen.
TAM: tomoxifen, E:oestrogen; RE oestrogen recepior.
Modified from Fosqualini et el, 1988.
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CHAPTER THREE
MATERIALS AND METHODS

3.1 MATERIALS

Of all the animal ssecien that are employed for
experimental and rescsarch purpeses, the albine rat‘remaizs a
most suitable cheoice. Baker, lindrsey and Weisbroth (1979) stated
that it i3 necessary to emphacize that the similarities between
homeothermic mammals having the zame fcsod habits tend to Le
cicze, and that in some instances, using equivalent ages, the
results ocbtalned with one form can be very precisely transferred
to another, . |

For this study, the .e‘-.b.i'no rat was cﬁosen for a number c¢f
reasons. Firstly, the high degree of adaptability to laboratory
conditions as well as resistance to trauma make the rat "ideal
for the procedures invelwved in these 'experlments. Rats ar=2
srmaller tT:n oot other experimental aninals and this i3
advantag=ous si:ace_it allows for rearing large numbers under
identical condftions. In terms of handling convenience and
speciezs homogensity, the rat =z2till remains the bz:t choice
experimantal animal. Anaother reason for chocsing the rat i3 1t:
availability and cost of maintenance. Fats are relativel;

nchaaper to naintain than nmost other euperimentaitl animalc.

e R Y

Albins rats {Wistar Strain) of both sexes, weighing between
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120-240g, were used for all the experiments in this study. The
animals were separated according to sex and kept in cdifterent
cages according to experimental group. All the rats were obtained
from the Animal Breeding House ot the Faculty ot Pharmaceutical
Sciences, Ahmadu Bello University. They were housed lh cages
which were cleaned, washed and disinfected on a regular pasis.
They were also allowed 12 hours cf photic and dark periods. All
the animals were fed with chicken mash produced by Livestock
Feeds (Nig) Ltd and supplemented with soybeans. This was at a
rate of 2kg of soyneans to every .Zbkg of chicken mash. Feeding
was ad libitum and all the rats had free access to drinking vater

prior to fasting tor estimation 0f gasiric acid secret:on.

3.1.3 Materaals Employed for Perjusion of the Rat stomach

A perfusion bottle was ermployed tO per:use the stomach cf
eact rat in p:ace c¢f an automatic perfuser which was nct
available. The bottle with a capacity of 1 litre was suspended
at zhout 507~ above the rat. The c¢istal end of the perfusion tube
was conneczed to the oro-oescphageal tube through which the
periusicn tluid was passed into the stomach. A good part ot the
perfus:on tube was placed in a thermostatically-controlled wat«
bath and warﬁed to a temperature of 37 degrees centigrade 1
order to warm the perfusate tu bpody temperature. The cl.,
attached to the pertusion tube was adjusted such that exar*ly

10.0 = 1.0 ml of the effluent were collected by gravity drainage



through the pyloric fistula at 1U minutes intervals. This was
usually as clear as the perfusate and devoid of food particles.

In all the experiments, Normal {(Isotonic) saline was used
to perfuse the stomach. This was preferred to distilled water
because its pH is 7.0 when Ireshly grepared. Also, apsorption of
large amounts ©f water can occur in the stomach during the leong
period of the experiments. The use of Isotonic Saline reduces

water absorption along a concentration gradient,
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3.2.1 Plan of the Experiments

The major objective of this study was to compare the gastric
acid secretion levels 1in two torms ot breast cancer treatment
using the rat as experimental animal. The rats used Qere
therefore separated according to sex and divided into two sets.
The first set of male and female rats was used tc compare effects
of gonadectomy and tamoxifen treatment on gastric acid secretion.
This set was divided into twe groups. Group 1 was made up of male
rats and Group Z, temale rats. Each of these twoc groups was
further divided intc tive subgroups.

Subgroup (a). Twelve male and twelve temale albino rats were

used 2s controls to determine the pasal and histamline-stimulated

)

gastr

w

cid outputs. These rats were kept tegether for 30 cays

€rom tre start of the experiment beiore gastric acid secrezion

ki

.m&..:n was carried out. Body and stomach weigats were also

»
wn
"L

v-.v.eZ gor all the rats.

n
m
!
a

Subgroup (b). Fourteen male and fourteen female albino rats
were used to study the effect of gonadectomy on basal and
histarine-stinmulated gastric acid Outputs. The male rats were
castrated and kept for 30 days &fter which gastric acid
secret:on estimation was carried out. Ovariectomlies were

performed on the female rats after which they were also
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raintained for 3o days bafora gastric acid gcecreti-cn
determination. The effect of gonadectomy on beody an.l stomach
welghts were also atudied in both male and female rats.
Subgréuﬁ (c). Fourteezn male and fourteen female rats wera
u3ed to atudy the eff{ect cf tamoxifen treatment on the hasal and
histamine-stimulated gastric acid ocutputs. All the rats in thiz

group were treated wizth tamoulfen daily for 20 aays frem th
d

1w

start of the experiment after which gastric aci

3]

&I

-

secrel
e3timaticns were done. Body and stomach weights were als?
studied in all the rats. |

| Subgraupy (2). Ten malé and ten female rats were wused -

"situdy the effect cf sham gonadectomy on basal and histamine-

gr.mulated gaarric acld outputs. Sham casthry

- [P . ¥ L
V1 ne Wars Lon

out on the male rats while sham ovariectomies were perform=d on

th= fenale rats. Gastric acid output estimat.ons weare lune 32

diys atfter Lhe operati-ns. RBody and stoma 4 wal

[Ty

Voo
deternmirzd f;} all the rats in this subgrouvp.

STubgroup {(e). Nine -2l2 zand nine female rats were usad to
Study the ¢irfect of administrat. u of Ethyl Oleate (solvent uzed
a- Vvehicle) on bPtasal and hiséami:e-stimulated garttrin acidl
output. Body and stomach weights ware also determined f.r 3i1
the rats. |

The second et of male ar- female rats ware usﬁd to study
the effect of different durations of tamoxifen treatment on
basal and histamine~-gtimulated gastric acld secretion. This set

w2z divided into two groups. Creoup 3 was made up of male rats
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and Group 4, femal. rats. Each of these gruups was diviled int-»
- three subgr;ups. | |

Subgroup (a). Efight male.and eight female rats were treated
with tamoxifen daily for S5 days after which pgastric acid
sectation 3timiti na were carried out.f. |

Subygr:mup (b)Y, Elght m212 and eight 7T:male rats we;e tress x 1
with tamoxifen daily for 10 days after which gastriece acid
sz2cretion estimaticns were carrvried out}  r

Subgroup {c). Eight male and eight famale rits were treatad

with tanmoxifen @d3liy for 15 days afesr which gastric acil

=:cretion estimctions were carried out.
2.2.2 furzical Qperations

3.2.2a, Bilateral ©Orchideckbzmy

The ™= w2 fivr=r amaazrtratrizes! wit Vasramine

_ PRRETEREN.
at a dose of 40mg/Yg tody weight. The hair over the scrotum w7
ahoved and an ineizion wis wmade throuzh the skin of the scrotunm
and the tunic. Each testicle was then withdrawa and the lisament
cut. The kl2ad vezsels and the spermatic cord were separated ana
tnen ligated. A few simple interrupred stitches using 5-0 silk
sutures weve plared in trhe zkin to close the incizion.
3.2.3%. Bilateral Ovariectony

The rat was a=niesthotized using Yetaaine Hedrochlerite 2
a dose of 40mg/kg body waight. The abdominal wall around the
uzbilicus was shaved clean of hair and cleaned with a4 piece of

cctton wool scaved in antigeptie fluid. A midline inciaion was

P
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made below the umbilicus. The horn cf the uteruz crn cne slide was
withdrawn as the corre=zpornding 1i;y of the Incizicn wiz 1lilted
with thumd forceps. Omentum and small intestine were first
pushed forward and the uterine horn was lifted gently, bringing
the ovary into view. The ovarian vessels were ligated and cut
tetween. The ovarian pedicle was aiso ligated with ;Iﬁln catgut.
The procedure was repeated with the second ovary. The abdomen
was then closed with 5-0 silk sutures,
3.2.2c. Shzz _Crerations

E::li ra2l+ rat in this gsubgroup was anaesthetized with
Ketamine Hydrochloride at a dose o 40mg/%*y honldy weight. The

hair over the scrotum was plucked and an {incision wais r.

(=9

through ths scrotum and the tunic. Each testicle was then
brought into view before being r- la. ¢! T icv inte
sil¥ situres were ussd to c¢loze ths incigsion with simple
interruz:zd stitches.

Each fenale rat was .n2esthetized with Ketamine

Hydrzc-hloriia at a dozz c¢f 40mg/x3 beody weight. The abdom! .3l
722all arecupld t' o umbilicus '35 shived of hair and wiped with a
piece of cottcocn wool soaked in antiseptic fluid. A midline
incisicn was made belcw the umbilicus into peritonsum. The
contents of the peritoneum were pushed aside and each uterine_
hor: wa: 1ift:zd geatly, tringins the wvvarles into view. The3=
were pushed back into place and the abdomen was then closed with

5-0 silk sutures.
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The malor drug used in this s*ﬁ&y uds.tamaxifen; Tt was
obtained in the form of its clitrate salt from ICI, England.
Ethyl Oleate, which was uged as the druz vehicle, was obtained
frcm ESH, England. A doée of 25ug/100g toly weight'(Kozéki et
al, 1377), of tanmoxifen was admiri:*:red daily to  the
appropriate rats disseolvel in 0.1ml of Ethyl Oleate. Each rat
w2z gently restrainzl and the drug injfected subcutanecusly
through the skin over the btack of the animal. Iml syrinses an-d
fresk n-2dles were used for administration In each cass to
vr=1uce tie risk of infectinn;.

The same procedure was uszed for ﬁhé vehicle édministered
rats. O.1ml of Ethyl Oleats .3s injected daily alaso through the
skin of the back 0of the rat. All the drugs used and thz vehicle

wara stored in a2 refriger ~roas ex=2ifi-2 by the manufacturer:s.

R I 1 M . N . e o -l . oS- S

The cont.nuous perfusion method employed in this study i:
an adapration of the technique deseribed by.Gho“h and fchilA
.:1;58). Each rat was fazsteld overnight but allowed free access to
water. The raf was weighed and anaesthetized with an
fatrapeviteoncal injectinn ¢f 25% (wt/vel); Urethane Soluticn a:x
a dose of 0.6ml/100g body weight. The trachea was then exposed
and cannulated carefully with a rubber tubing of equivalent

lameser, tying it firamly to prevent 2:atachmuent. This cannula
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was then exteriorized to allow for eazy breathing. The trachea
was aspirated with a ayringe from time to time to preVentl
accumulation of mucus. The abdomen was opened thrcugh the linea
arha and the pyloro-dunpdenal Junction was exposed. A
'polyethylene tudbe was iﬁserted through an {ncision in the
ducd=nunm into the stomach and sgecured firmly by a liziture
around the pylorus, Care was taken to aveid tying up blood
vezzels,. o o | L | ' o

A soft rubbef ﬁ%ﬁheter (extérnél diaméter, Zmm) uéé rassed
through the wmouth into the oesophagus. A ligature was then
zlized arour! the cezorphagus at the nezs apd Care waz tawoa b
éroid including the wagus. The stomach was then washed with
Zootilled wartzr until ths: effluent was clear. The rat z:inach
was3 perfuzed with Normal saline and the effluent collected was
33 sayed for titrabl- acil againzt 0.014 NaOH ﬁ:ing
rrorxmalobthalzin as indicater.,

During the surgical preparation of the animal, the
eqﬁiﬁment were switﬁhed dﬁ to get them ready for use. A good
cagnzkh oof the Terrusion tube was placed in a water bath to warm

o perfusate to body temperature. After Lhe rate of secretion
had astabilized, tasal acid secreticn was measured for 1 hLour
after which the rat was injected with Histamine subcutanecusly
a2t a <30 of 100wg/ky bedy w2ight. Gasztric scid cocretinzn wiz
then d=termined evary 10 minutes for 2 hours observing for peaa

-

acid ocutput in each case.



33
3.2.5 Determination_of Body_ and_Stcmach Waights
After the determination ¢f basal and histamine-stimulated
gastric acid secretion in the rats, the stcmach of each rat was
removed by cutting off the rezophagus at the cardiac sphincter,
and the ducdenur, at the duodeno-pyloric junction. It was opened
alongz the greater -urviture and trne contents removed by gentle

rinsing. The empty stomach was weighed on a Mettler balance,

T
L 1

2 H39.

The rats in groups 1 and Z were weighed at the start of thc
experiments. T! 2 weights at the end of 30 days, prior to gastric
a:id secretion estimations were al:zn taken.

The results of the =stoma:h weight measurements are

z3zated a5 F=rientages of tha total body weight after 30 days.

-

-
k-
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4.1.1 The effect of Histamine on basal gastric acid output
in ma2le (control) rats

The mean basal acid output was 2.58 + 0.03umol/10min antd
the wmcan acid output over 2 hours following -histamine
administraticn was 13.80 -« 1.!€umo1/10min. The results are shown

in Figure 3 and Appendix 1 (Table A).

4.1.2 The effact of castration on bacal and histamine-stimulated
gastri: acid out;ul in mile rats
The mean basal acid cutput was 2.33 + 0.05umol/ 1 win &1
the mean acid output over 2 hours after histamine admirniztration
was 13.32 + 0.13umol/10aix.
There wag a significant reducticon in bLoth the mean basal
acid output (P < 0.001) and xzean histazire - stimulatsl acid

sutput (P < 0.05) bLelow tnhe values for contrul male rats. 1

vr3ults ara _. wn in Figures 4 and %, and Appendix 1 (Table B).
4.1.3 Tre effect of tamoxif=2n adainistration (30 DAYS) on basi!l
2nd hiztamine-stinmnulated gastric acid cutput in male rat:z

The mean basal acid output was 2.42 + 0.05 amol/1Cmin and
the mean histamine-stimulated acid output was 13.60 + 0.24
umc./1inin. There was also a zignificant difference between tie2
mean basal acid output and that for the control male rats (F <

0.02) However, no significant difference was found between the
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FIG. 5 MEAN HISTAMINE STIMULATED ACID OUTPUT IN CONTROL
CASTRATED AND TAMOXIFEN TREATED (30 DAYS) MALE RATS
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mean histamine- stimulated acid output and that for control male
rats (P > 0.001).
There was no significant difference between both the mean
basal acid output and mean histamine - stimulated acid output
for tamoxifen-treated rats and those for the castrated male rats

(P > 0.001). The results are c=hown in Figures 4 and S5, and

Appendix 1 (Table C).

4.1.4 The effects of sham castration and vehicle (ETHYL OLEATE)
administration on basal and histamine-stimulated gastric
acid output in male rats

The mean basal acid output obtained in male rats after sham
castration was 2.55 4+ 0.05 umol/10min 2nd that obtained in male
rats administered Ethyl Oleate was 2.53 4 0.04 umol/10minutes.

Both means were not significantly different from that for

control male rats (P > 0.001).

rean histamine-stimulated acid output in mal¢ rats
rer ohan o castrdation wes 13.88 ¢ ..17 umol/10min and that in

male rz-3 after Ethyl Oleate adm.nistration was 13.85 ¢+ 0.14

pmol/10min. There was no significant difference between each of

these rm=2ans and that for control male rats (P > 0.001). The
results are presented in Table la and Appendix 1 (Tables D and

E).

4.2.1 The effect of histamine on basal gastric acld output in
female (control) rats.
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The mean basal acid output was 2.25 i 0.04 pmol/10min and
the mean acid oulput over 2 hours, following histamine
administration was 12.48 ¢ 0.13 umol/10min.

Both the mean basal acid output and mean histamine-
stimulated acid output were significantly lower (P < 0.001) than

those for control male rats. The results are shown in Figure 6

and Appendix II (Table A).

4,2.2 The effect of ovariectomy on basal and histamine
stimulated gastric acid output in female rats

The mean basal acid output was 2.56 + 0.06 uamol/10min while
the mean histamine-stimulated acid output was 13.27 t 0.05
pAmol/lomin.

Beth the mean basal acid output and the mean histamine-
stimulated acid output for the ovariectomized rats were
gsignificantly higher than those for the control female rats (P
< 0.001 . The results are presented in Figures 7 and B and

sendix 3T +Table B):

4.2.3 The effect of tamoxifen administration (30 DAYS) on basal
and histamine-stimulated gastric acid output in female
rats

“ne mean basal acid output was 2.45 ¢ 0.05 umol/10min and

the mean histamine-stimulated acid output w : 13.11 + 0.18

,uruol/lﬂmin.
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FIG 7 MEAN BASAL ACID OUTPUT IN CONTROL OVARIECTOMZED
AND TAMCXIFEN TREATED (30 DAYS) FEMALE RATS
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b: p<0.02 (vs control)
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FIG. 8 MEAN HISTAMINE STIMULATED ACID OUTPUT IN CONTROL
OVARIECTOMIZED AND TAMOXIFEN TREATED (30 DAYS) FEMALE RATS
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Both the mean basal aci; output and the mean histamine-
stimulated acid output for tamoxifen-treated female rats were
significantly (P < 0.02) higher than those for control female
rats. There was no significant difference (P > 0.001) between
both the mean basal acid output and the mean histamine-
stimulated acid output for ovariectomized rats and those for
tamoxifen-treated female rats.

The results are shown in figures 7 and 8 and Appendix 111

(Table C).

4.2.4 The effects of sham ovariectomy and Vehicle (ETHYL OLEATE)
administration on basal and histamine-stimulated gastric
acid output in female rats

The mean basal acid output obtained in female rats after
sham ova- iectomy was 2.24 & 0.05 amol/ 10min and that obtained
in female rats administered Ethyl Oleate was 2.27 + 0.0°F
L2l 0min. Both means were not s.gnificantly different (P »
D.00L" f£: .5 that for control female rats.

The mean histamine-stimulated acid output in female rats
after sham ovariectomy was 12.42 + 0.17 umol/10min. and that in
female zats after Ethyl Oleate administration was 12.50 t 0.15
Mmol/iOmin. There was no significant difference (P > 0.001)
between each of these means and that for control female rats.
The results are presented in Table la and 1b and Appendix II

(Tables D and E).
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Table la: The effect of Sham Castration and Vehicle (ethyl
oleate) administr=tion on Dbasal and histamine-
stimulated acid output in male rats.

—— i — o ——— — - T T o — o —

Group Basal acid Histamine-
output stimulated
acid output
(Mmol/10 minutes) (umol/10 minutes)
Control (12) 2.58 +- 0.03 13.80 +- 0.16

Sham castration
(10) 2.55 +- 0.05 13.88 +- 0.17

Vehicle admini-
stration (9) 2.53 +- 0.04 13.85 +- 0.14

——— e e o —— i ———— o  — — — — ————— e e e — — —  —  — — — — — — ———

Tab.e :b. The effect of Sham Ovariectomy and Vehicle («thyl
oleate) administration on basal and histamine-
stimulated acid output in female rats.

————— e T — — e ———— e o T o e o e o i e i . S .

Croup Basal! acid Histamine-

output stimulated

acid output

(umol/10 minutes) (pmol/'0 minutes)
“antrol (12) 2.25 +- 0.04 12.48 +- 0.13
oham Cvrri-
ectom;, (10) 2.24 +- 0.05 12.42 +- 0.17
Vehicle admini-
stration (9) 2.27 +- 0.05 12.50 = D:.15
Note: Values are mean + or - standard error of the mean.

The number of observations are given in parentheses.
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4.3 The effects of tamoxifen administration (5, 10, 15 DAYS) on
basal and histamine-stimul ted gastric acid output in male
rats

The mean basal acid output in male rats after 5 days of
tamoxifen administration was 2.52 i 0.04 umol/ 10min, and the
mean histamine-stimulated acid output for the same rals wais
13.78 . 0.25 umol/ 10min.

The mean basal acid output 1in male rats administered
tamoxifen for 10 days was 2.51 t 0.04 mumol/ 10min. The mean
histamine - stimulated acid output for the same rats was 13.7°
+ 0.22 jpmol/ 10min.

The mean basal acid output in male rats after 15 days of
tamoxifen administration was 2.46 % 0.06 umol/ 10min and the
mean histamine-stimulated acid output for this grouy of rats was
13.72 &+ 0.48 uymol/ 10min.

Tiere vas no significant difference (™ > 0.001) between
th the mean basal acid output and mean histamine-stimulated
.- sutput [ v each of these groups and those for control male

rats. However, both the basal and histamine-stimulated acid

outputs were observed to decrease non-significantly, with
increase in duration of administration. The results are shown in

Table Za and Appendix III.

4.4 The effects of tamoxifen adwinistration (5, 10, 15 DAYS) on
basal and histamine-stimulated gastric acid output in female
rats
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The mean basal acid output in femaie rats after 5 days of
tamoxifen administration was 2.33 ¢ 0.07 pmol/ 10min and the
mean histamine-stimulated acid output for the same group of rats
was 12.78 ¢+ 0.20 pmol/ 10min.

The mean basal acid output in female rats after }0 days of
taroxifen administration was 2.36 & 0.04 umol/ 10min and ‘the
mean histamine - stimulated acid output for the same rats was
12.83 ¢ 0.14 umol/ 10min.

The mean basal acid output in female rats after 15 days of
tamoxifen administration was 2.38 4+ 0.03 pmol/ 10min and the
mean histamine - stimulated acid output for the same sroup was
12.89 3 O.IS‘pmol/ 10min.

There was no significant difference (P > 0.001) betwe:n
beth the mean bacsal acid ocutput and mean histamine-stimulated
acid output for each of these groups and thuse for control
female rats. However, non-significant increases in both the mean
ha-:-. acid output and mean histamine - stimul. ' e¢d acid output
~2re ~bserved with increase in duration of adrinistration. The

.«sults are shown in Table 2b and Appendix 1V.

4.5 The effects of castration and tamoxifen administration
{20 DAYS5) on body and stomach weizhts in male rats
The mean change in body weight of control male rats was
41.7 + 2.24g. This mean was significantly (P < 0.01) greater
than that obtained from castrated male rats. The mean change in

body weight of castrated male rats was 30.6 t 2.99g.
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Table 2a: The effect of different durations of Tamoxifen

administration on basal and histamine-stimulated acid
output in male rats.

———————————————— — T — —— i ——— — i ——— —— —————— —— — o, — — — T . " o o o o o W o T e

Duration of
administration

- (Control; 12)
S (8)

10 (8)

—_——— e —— e — o —— — — —

Basal acid
output

Histamine -~
stimulated
acid output

{(umol /10 minutes) (pmols/10 minutes)

————————————— ———————— o —— T o o, g . . . T T, o T T T o T . . T —— ———

2.52 +- 0.04
2.51 +- 0.08

2.46 +- 0.06

o — s — —— —— e ——— — —

Table 2b: The effect of different durations of Tamox _en
administration on basz2l and histamine-stimulate: acid
cutput Iin female rats.

—— e ————————

—— e ——

- {(Control; 12)

e —— e . .

Basal acid
output

Histamine-
st imulated
acid output

(umol/10 minutes) (pmols/10 minut: 2)

2.25 +- 0.04

S (8) 2.33 +- 0.07 12.78 +- 0.14%
10 (8) 2.36 +- 0.04 12.8B3 +- 0.14
15 (®) 2.38 +- 0.03 12.99 +- 0.15

Note: Values are mean + or - standard error of the mean.

The number of observations are given in parenthesec.
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The mean change in body weight for tamoxifen treated nale
rats was 21.8 ¢ 3.85g. This value was significantly lower (P <
0.001) than that for control male rats, but not significantly
different (P > 0.001) from the value for castrated male rats.

The mean stomach weights (percentage of body weight) for
contrcl mé.ec rats was 0.81 i 0.05%. The m..u value for the
castrated male rats and the tamoxifen-treated male rats, were
0.74 &+ 0.05% and 0.79 + 0.06X respectively. There was no
significant difference (P > 0.001) between the mean stomach
weight for each of these groups and that for control male rats.

The mean change in body weight for sham castrated male rats
(1.6 + 2.:0g) and that for the vehi<le administered male rats
(2.4 + 2.39g), were not significantly different (P > 0.001)
from that for ccontrol male rats. Similarly, mean stomach wesight
(rercentage ~f body weight) for sham castrated male IJLSI\O.BO
+ 0.2<%) and trat for vehicle administered male rats (0.74 3

0.052', we:e not significantly different (P > 0.001) from that

f.r c:atrcl male reis. The results are presented in Table 3a and
jan&in VW,
4L.¢ Tr- effects of ovariectomy and tamoxifen eadmnistration

(. DAYS) on body and stomach weights in female rats

The mean change in body weight of control female rats was

10.

Lad

4 1.24g. This mean was significantly less (P < 0.001)

than that for ovariectomized rats. The mea change in body

weigh: for ovariectomized rats was 38.7 3 2.44g. The mean change
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in body weight for tamo<ifen administered female rats was - 1.3
¢+ 3.08g and this value was significantly less (P < 0.001) than
those for contrel female rats and ovariectomized rats.

The mean stomach weight (percentage of body weight' for
control female rats was 0.86 4 0.11%. The mean values for the
ovariectomized rats and the tamoxifen treated female rats were

0.83 + 0.05X and 0.86 + 0.07X respectively. The mean stomach
weight for each of these groups was not significantly different
(P > 0.001) from that for control female rats.

Tne mean change in body weight for sham ovariectomized rats
(9.9 + 1.14g) and that for the vehicle administered female rats
(10.5 & 0.09g) were not significantly (P > 0.001) different from
that for control female rats. fimilarly, the mean stomach weight
(percentage of body weight) f .r sham ovariectomized rats (0.85
+ 0.13%.) and that for the vehicle administered female rats (0.77
+ 0.06%) were not significantly (P > 0.001) different from that
car control female rats. The results are presented in Table 3b

anc ~:r=ndix VI,
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Table 3a: Results ot Body weight and Stomach weight studies 1n
male rats.

Group Change in Body Welght of Stomach as

welgnht a percentage ot final

Body weight -
{gm) (%)

Control (12) 1.7 +- 2.24 .81 - U.05
Castrated (14) 30.6 +- 2.99a 0.74 +- 0.05
Tamoxifen-treated (14) 21.8 +- 3.85%a 0.79 +- V.06
Sham Castrated (10) 41.6 +- 2.10 V.80 +- U.04
Vehicle administered $2.4 +- 2.39 0,74 +- 0.US
(9)

a: P<L.0Ul1 vs Contrel

Table 2b: Results o: Body weight and Stomach weight stuu.e€s 1in
temale rats.
Grous Change 1in Body Weight of Si-~mach as
welght a percantage of final
Body welght
(gm) (%)

Control (12) 10.3 +- 1.24 0.80 +- 0.11
Ovariectomized (14) 38.7 +- 2.44a 0.33 +- 0.05
Tamoxifen-treated (14) -1.3 +- 3.08a,b v.86 -- 0.,u7
Sham-Ovariectomized (10) 9.¥% +- 1.14 0.85 +- 0.13
Vehicle administered (9) 10.5 +- 0.90C 0.77 +- L.Vb

a:P < 0.001 vs Control
b:P < U.UU1 vs Ovariectomized rats

Note: Values are mean + or - standard errcr_ci the mean.
The number o0f Observations are given 1n parentneses.
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The results of gastric acid secretion studies on normal
control rats revealad slight variations between rats. These
slight differences in both the basal and histamine—stimulqted
acid outputs in the different rats may be a3 a result of
incividual variations, operative handling, and possibly weight.

The anaesthetic, wurethane, which was used in all the
experiments has been shown to depress gastric acid secreticn
(Robert, et al., 1989). The values obtained from the animals in
this evperiments may therefore be slightly lower than in the
congcious animal.
we gasztric acid secretory response to histamine in the
control rats in this study, (Figa. 3 and 6), confirm the
findiszs of 3Shosh and Zchild (13252). In most c-ases, peax acid
. 4tput i3 r:zached after 60 minutes; but recovery of the gastric

"Wt =3 its Yiz:l level was never over in lezs than on-

A comparison of the effects of orchidectcmy and tamoxifen
acministratizn on gastric acid secretion in male rats reveals
very little difference. Castriz acid output measurements 30 days
after bilateral castration in male rats showed that, both the
tizal and thistamine-stizalated gistric acid outputs o=y,
significantly reduced below those of control male rats (Figs. &
and 5). This result is consistent with those of Olowocokorun

(157

(]

) and Adenlytl (149+1). Thic difference hac. been attribured
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to the stinulatory eftect of the male sex hormones on gastric
acid secretion. Adeniyi (1991) demonstrated fn his work that
caztrated male rats have decreascd parietal cell maszs. The
effact of the male sex roru:ne: on gastric acid secretion can
therefore “e attributed to their effect on parietal cell unaszs.
The effect of adu:i:istration of tame:ifen on the bas:! acid
sacretion was a significant reduction below that obtained with
control male ratas (¥Fiz. 4). This result iz =inmilar te th:t
at=-alned with rastrat-31 mz)ls va*: and raflsces g antlindce-

efrect of tamoxiien. Harier and wWalpole (1%67b) first repuricd

of the aatiandrczenic effar of =iauzxifan, T-is fact was later
cerfirmad Ty U .- v..ten et al., (1981) whao found that tmoxifen

fnhibitz testosterone formatica by tha Laydig cel!:. T.L!=
ar..iandrog=2nic property of tamox:if{:n would therefcre m. .~ 1ik

3 a9 pRa 2amrend. i Lf 1 g s b
the male =223 Forwmgras o ~a3t0i: eid dasvpilina Tud
tam: .ifen cn the basal acid output in male rats may therefora |
due tu an Inzirect eftect on tre paristal c=2ll mazs. How=-o., |
gizrifica:.r difference was founi between stomach weights ef-

tim.iifzea-treated male rats and control male rats (Tabvle 33, .

(]

T2 etfcect of tamoxifen administration on histamine-silzuiated
acid output in male rats wés not significantly different fren
ths resultis obtained with coarrol n2ale rats (Fig 5). Tui: Sl
may be due to an effect of tamoxifen on the action of histamine.
Tamoxifen has bpeen shown to potentiate the effects of histamine

k. rossibly reaulatine the histamine receotors (Sndaxa. 13:1). I
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appears tiait thes inhibitory effect of tamouxif-n on piricstal cell
number and function in male rats may probably jus: be nullificzt
by its effect on histamine.

The effect of ovariectomy on basal and histamire-stimulateqd
gastric acid secretion was not different frcm the effect of
tamoxifen adminis.r.tiza 2>n Dbasal and histamine-stimulated
gastric acid secretivn. Ciztric acid output estimation 30 day=s
afte-r ovariectomy showed i nificant increases in both the basal
acid output and the histam ne-ctinulated acid output above those
for control female rats (Fig 7). This result ccanfirmz ezrlier
finlings by Amure and Cmole (1970) and pora recently, Adeniyi
(1°3.). This increcas? 1In basal acid outpur ohzxrved i3

variectemized anivals i3 caused by an absence of the i.. ""ircuy

effact cf cestrczen on paztric secretory activity. Thiz effect

of estrogen c¢n  gasiric acid secrstion has alzso Lo
* awe ied WiLL vastral 2Y male rets sAninustered cestrogen fir

3 1uratisos {Aauve and Owole, 1970). leniy! (1'31) Las
:onts .t2d that this effect of oestrogen may be due tc its
ii....zitory effect on parietal cell function and nunher.

T: 2refcre, it secms likely that the significantly higher acid
output otbtserved in ovariectomized animals iz as a resuit cf an
increase in the parietal cell mass. Ovariectomy was also found
to cause an ipcrease fn tr2 histiaine -stimulated acid cutpy:
above that of control female rats (Fig 7). An increase in the
parietal cell mass would lead to an increase in the acid output

folloew.ng Listamine administraticn. Cestrog-n haz Beon shocwn t-
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r2duce the sensitivity of tissues to histamine, pozsibly ty
regulating the histamine receptor availability (Csakvari et al,
1981, Aruxa, 1991). This suggests that ovariectomy would help
potentiate the effectsz of histamine, thus causing a higher
histamine-ztimulated acid output than in control fem_le rats.

The studies on tihe effect of tamoxifen administration c=n
basal and histamine-stimulated gastric acid secretion chowzd
the* both results were significantly higher than for control
far:lec rats (Figs. 6 and 7). This findings was not differ

fromn that obtained with ovariectcnized rats. However, ==

ha

irci2ase in basal and histanmine-stimulated acid output I:
tagsxifern sgrated '12le rats waz ncot as significant as that £
ovariectomized rat:. Tamoxifen iz ¥n~w~ to ba an ant-z ni-t
ocoestrozsen in the ri1:. Therefoure, tL2 1ecult &ltained 1ndi
tha: ti= d-:g caused an incirease In gastric acid secr=*ion
s.nizing the {inhibitory effect of cestrogen on gasti!
stopy antivity. Like oestrogen, tamovifena i3 ballieved to> »Lt
hy tiniing with the oestrozgen receptor before being tranz!
int> the nucleus. However, no cestrogsn receptors have been
located on the parietal cells of the stomach (Winborn, sieridan
and McGill, 1987), and so it =zeems wunlikely that either
oestrogen or tamoxifen acts directly on the stomach to affect .

gratrlic acid secreticn. It is possible thoeugh, that cesztrog

might act wvia its receptors located outside the gastro-
intestinal tract to influence yet unidentified agents which may

directly affect parietal cell activity.
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The r=sults of the comparisons between tle =2ffects c.
gonadectomy and tamoxifen administratica on gastric ac:id
secretion :how that the effects seen with tamoxifen-treated male
rats were noa2t a3 significantly diffafent from the control as
thoze 3een with castrated male rats. Similarly, the results
obtained with tamoxifean treated female rats were not a:
significantly higher than the control a3 thoze obtained with

ct>mized rats. This zuggests that tanox{f~n adainistrati=s-

to f2rmalas in place of zvarlacstesy woild nat lacs “hew
greater risk of reptic ulceratisr. Alzo, tar
administrazion to males would probidbly help redu.: .. -.:

susceptibility to peptic ulcaration.

Studies on the effect3s of different duraticns of tamoxif:o
administraticn on basal scid s2cretion in malz rats gave r23sults
which were not significantly different Irca thzzs for <ontrol
male rits (T2"1e 2a). There wiasg, how-ver, decrease in basal a:zid
output with increase in duration of administration. The
histamina-zcisulatel aci! s<cration for each duration of
tamoxifen administration, was not significantly different from
the control value and a dacreaze was observed as the duration of
administration Increased. These results appear to be caused by
a 3teily rize in the plaria tanoxifen cchicantratizn: MiCc..alau
and Criffiths (1980) stated that on continued daily
administration, basal plasma tamoxifen concentration rises
steadily within the first 490 days of treatmnent. Su-h en increasze

in plasma concentration of tamoxifen would enhance its effects
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hence the results cbservad in these experiments.

The eifecta of different duration: of tamoxifen
administration on basal and histamine-stimulated acid secretion
in fem2le rats are shown in Table 2b. The acid output for all
durztionz of tamoxifen administration in this gréup were not
significantly different from those of ccentrol female rats. Ther o
was however, increase in both acid cutputs with increase in
duration of administration. This result also suggests a gradual
fincrzaze in the plasma concantrati-n cf taroxifen with continusd
sdministracion.

The rzsults of the studiss cn th2 effects of castration c..
body an --cmnach weights in 1il2 rat: are shcwn in Takhl: 23,
Castrated male rats had significantly lower beody waight:s ..
contraol male rats, 30 days after surgery. This may ke due-to t:

eff=s:t of castration cn prcociein anakalizm which Iz wvitsl

L

£ - > rl _ailieintr JYifiruncs wiz cvhzapvwad Belude

2t:mzcthk wa2i_nt cf caztrat=sd male rats and th s3e of control
12, This implies that trte zrowth of the stocmach [* nae

Ilvasiily aifacted by tha male zex hovr:.ones. This is, howavsr,

cenirary to the findinzs of Adeniyi (1991), who reported tha:
castrated male rats had siganificantly lower s:omach weightz tnan
noremal male rats.

L2ily afdainistretion ef tauuxilen to male rats resuitel
zignificantly lower body weights than control male rats. This
effect may be attributed to the arn iandrogenic property of

tazzxifen fn ‘the mala rat. [t i3 fpossible that tamcuifon
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finhitits protein ancioliczx in the male rat theret, inducing the
observed dacrease in w2izht gain. There was no significant
difference between the s3stcmach weights for tamoxifen treated
male rats and those for control male rats (Table 2a). This
absence ¢f any change In stomach wei_i.t In male rats ttgated
with tamoxifen, further cuggests that androgens may not have
direct effects on the stomach as such. It is also likely that an
inhibitory effect of tamoxifen on the parietal cell mass may not
b2 sufficient to significantly alter stomach weight.

Tre elizcts of cvariectemy on body and stomach weight are
zhown ia T:.1> 3b. Ovariectomized female rats had significantiy
great=r body weights than ~ontrol female rats. Tuis result is in
agreerment with ea:lier reports (Wade, 1976; Mueller and H-ian,

1980} . Cestrogens a: 2 ¥nowa to decrease body woi b and tis ba

‘-t

.

portel o res.lt iz ilz-z!ly from ocestrogeric modulation

bez2n re

ol foczd intaxe (Wade, 1376). The in~reace in Usily waight after
yvarlizctomy na: been shown to be acccrianied by an increase ix
fai. .im:va, H.4ever, there are sugzesticns that the increase in
t v weizh:t L., ovariectomized animals is largely independent of
the increaze in food intake (Mueller and Hsiao, 1280.. M.ie!ler
and Haziaz (1%30) bheve propused that wvectiwg=nad Lay altce:s

metaktolic processes by action on peripheral tissu-=s or by action
stu. brz2in areas regulating metatolic prosesses. Such meci.arnd o
would allow for increase in body weight after ovariectomy
without alterations in food intake.

Th2 rean tady welgit ¢f female ratz adainistored tanmguifaen

=3
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was significantly less tnan those for control female rats (Table
3b). Tamoxifen did not antagonize the respeorse to oesztrogen in
rerms of body weight but rather induced a non-significant loss
of body weight in female rats. This result could be attributed
to an inhikition of foud intake. This argument {3 o :; . crited bty
tne report of Bowman =% al (1283}, in which thz2y st.ted that
.£20 act3 as an oestrogen agonist in terms cf reguluation cf
toie waight and frod intake. They suggsested that the .2z2hainism

1y which tamoxifen iniii.its foed intalke and zroawth v Y-
r3iatizn via the ocestrogen racept~r system of the hyr.thilanmus.
The ztenich walghts of avariectomired and tamoxifrrn-treated
ﬁe: 2 Al e to.t vigalflirntiy dtfferent from those of
cuvntodl fogal- rats: {(Cable 3%, Tlasa filndings sugaest that the

$:c..ac. i3 not directily affected in terms of weight by the

: 2 se Tl nge agnd Al by their artagoaissad, Tol. Is airs
22 glven th2 ahisnee . 2 hermone receptors in most parts of
tha siomacy

.. of sham gonadectecnmy on gistecic acid secyraticon
in! wzight in b:th male and female rats, were u.t gignificantly
w--. 22t from those of control mals and feimale rats (Tables ia,
15, 2a and 3b). This indicates that the arizals all recovered
fro- the ocperational shock and the other effects of surgerwx
t2f:100 tha gastrle a:ld cacretion an! weight meuzuresnt  were
carried out.

This also implies that the results obtained with gonadectony

Wwers cretainly due t3 alt:vatiornz {h the 2oy hérmone luvels
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The results of vehicle (Ethyl Oleate) administration on
gastric acid secretion and weight in male and female rats were
rnot significantly different from those of control rats (Table la
and 1b). This confirm: the .nert nature of the wvehicle and
Frovzz that all the differences obsarved between control -nd

tan:xifen-administered rats were not due to the vehicle ._:..
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Based on the analysis of the results obtained in this

study, the following conclusions have been drawn:

1. There is no difference betwszen the effects of -ovariectceny
and tamoxifen-treatment c¢n gastr ic acid scecration in féma!-
rats. Similarly, the effect of castraticn on gastric acid
secretion is not sigaificantly different from th:t -2

tamoxifen tr=atment in male rate:.

<. Long-term administration of tamoxif:n increasesz gastric
acid secretion levels in female rats, while long-ters

administration cf tamecxifen In male rats decreases gzztric

a2id zecreticn levels.

3. Gaztric acid secretion in male rats decreas=3 In 1 e
to fincrease in the <..:zion of taiuwoxif:n slministrazi.n.
Insrz2az: in t.e duration of tamixifen treataent in fznalsz

ri:3 causes an ncrease in gastric acid secrztion.

4. Castration of male rats causes a decrease in wasight S3:.°
when compared with control rats. Long-term administration,
¢f tamoxifun i male r “3 causes a d2cercas= In weight 2.

Castration and tamoxifen treatment in male rats have nc

effect on stomach weight.
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Cvariectcmy causes an increase in weight gaian in feaalec
rats when compared with control. Long-term tamoxifen
alministration decreases weight gain in female rats.
Cvariectomized and tamcxifen-treated female rats do not
have different stomach weight values compared with control

female rats.

Finally, tamoxifen treatnent may therefore not increase the

su

(8]
0

ertibility < cither malss or females to peptic ulcer
dizzaze above thze lnvzlz expected following castration or

cvariactcnmy.
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SUMMARY

—_———

One hundred and sixty six male and female albino rats were
enployed to study the effect of tamoxifen con gastric acid
secretion and to comjpeze the Jecults obtained with the

effects of gonadect::.y cn gastric acld secretion.

The effects of diffzrent durations (5, 19 and 15 diys) of
tamoxifen administration on basal and hisraaire-atioula

acid output were studied in male and female rats.

The effects of tamoxifen administration and gonadectomy c¢na
btody znd stomach weizhts were also studied in male and
fexzale rats.

T.857iz 311 szeravion waiz estimated by a cuntiaag:
r2rfiizicn method with the effluent assayed for titrabla

3..d afte: 1o minutzes intervals.

8azal gastric acid output over 1 hour and histamina-
stimulated gastric acid cutput over 2 hruirs were determined

for all the rats ugsed.

Computed results show that the basal and histamine-
stimulated acid outputs in castrated male rats were less

than azid outnul values for coazrnl male ri1ts, but ware not
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differ=nt frocm acid osutput values for tamounif:un

”
-
| ¥

r .
[1]

*

male rats.

The ©basal and histamine-stimulated acid outputs in
ovariectomized rats were greater than the acid ~.tput
values for control femala rats; but thesze were not
different frcm acid output values for tamoxifen-treatad

female rats.

The r=3ults of gaatric acid secreticn studlez showed t:at
tamcxi® *a-treated male rats had lower baszal and histamine-
stimulated acid outputs than control male rats, and
tamoxifen-treated female rats had higher tasal and

histzrire-stimulated acid c-.

=

he magnitude nf the effacty cf tamoxifen adalnlstraticn 7n

gastrl: acid z=scretion in male and female rats wis obscer-d

e

y ln:zreas+ in rzsponse to {increas: yaaaed £

The rezults of the bYody weight studies showei *"hat

castrated and tamoxifer-treated male rats both gained le:s

waicht than contral male rvates.,

The <control female rats gained less weight than

cvarizs:romized rats, bdbut gainzd more w=izght than the

-~
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13.

€5

tamoxifen-treated female rats.

It was suggested that the effect of ocestrogen on gastric
arid “ecretloﬁ may be mediated by receptors located outside

tan. gas:-rointestinal tract.

It was concluded that the susceptibility of males or
f2malez to peptic ulceration {3 not greater following
tamsxifan admiaistration than it i3 after castration

cveriectonmy.
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APPENDIX I

Zablaz cf Fesults for Gastric Acid Cutput studi=- ia male
rat3 (CTontrol,; Castratel, Tamoxifen-treated, Sham-casztrated,
and Vzhicle-adninistercsil.
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AFPENDIX II

Tatles of Razults for Gastric Acid Output
udies in famal=a rats (cControl,

i Ovariectomizel
tr-ated, sham-castrated,

- -y

and vahicle-administered)

tamnoxif
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