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preparations (Figure, B), IPN would block the incorpo-
ration of the labelled amine in the storage vesicles and the
total amount of H3NE in the tissue would consequently
be decreased in comparison with their controls.

The results obtained in the present paper confirm the
hypothesis that IPN blocks the incorporation of H*NE
into storage vesicles present in the nerve endings.

Resumen. La incorporacién de H®NE a la auricula
aislada de cobayo reserpinizado, tratado con Iproniazida
(IPN) y atmosfera de Nitrogeno, es superior a la de sus
controles sin IPN. En auriculas no reserpinizadas, la IPN
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aparece como agente bloqueante de la incorporacién. Se
sugiere que este bloqueo ocurre a nivel de las vesiculas
especificas de almacenamiento presentes en las termina-
ciones nerviosas adrenergicas.
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Effect of Deglycyrrhizinized Liquorice on Gastric Acid Secretion; Histidine Decarboxylase Activity

and Serum Gastrin Level in the Rat

Liquorice has been claimed to promote the healing of
gastric ulcers in man. However, serious side effects such as
water retention, electrolyte imbalance and hypertension
preclude liquorice from wider clinical use. The component
in liquorice responsible for its mineral corticosteroidlike
activity has been identified as glycyrrhizinic acid. A de-
glycyrrhizinized liguorice preparation (DGL) has been
reported to retain the ability to accelerate the rate of heal-
ing of gastric ulcersin man?' and to protect pylorus-ligated
rats from ulcer formation?. The mechanism by which
DGL prevents ulcer formation in Shay rats is unknown.
ANDERSSON et al.2 reported a decrease of the acid output
in DGL-treated rats after a dose slightly higher than the
one which reduced the number of ulcers formed. Since
24 h pylorus ligation seemed to be poorly suited for studies
on the inhibitory effect of a single dose of DGL on acid
output, we decided to repeat the experiments with rats
carrying chronic gastric fistulas. In another group of rats,
the effects on histidine decarboxylase (the histamine
forming enzyme) in the gastric mucosa and on the con-
centration of immunoreactive gastrin in serum were
studied.

Altogether 35 male Wistar rats weighing 150-250 g were
used. Acid secretion was studied in 8 rats carrying chromnic
gastric fistulas3. The fistula rats were fasted for 24 h and
then restrained in Bollman-type cages. The fistulas were
opened and the stomachs rinsed with 0.9%, saline until the
return was clear. 10ml 0.99, saline was givens.c. toreplace
fluid losses. After the fistula had been draining freely for
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Effect of deglycyrrhizinized liquorice (DGL), 200 mg/kg i.p., on
gastric acid output in 8 chronic gastric fistula rats. DGL or 0.9%
saline given as indicated by the arrow. Mean 4- SEM. * 0.05 > P >
0.01; ** 0.01 > P > 0.001 and *** P < 0.001 according to Student’s
t-test,

1, basal acid secretion was collected for two 1-h periods,
after which DGL (kindly supplied by Dr S. ANDERSSON,
Dept. of Pharmacology, Karolinska Inst., Stockholm)
200 mg/kg, suspended in 0.99, saline 40 mg/ml, was given
i.p., and 4 further 1-h portions obtained. Acid output
was determined by titration with 0.02N NaOH, using
phenolphtalein as indicator. The same animals received
the same volume of 0.9%, saline (i.p.) in a control experi-
ment.

Before determination of histidine decarboxylase acti-
vity and gastrin in serum all rats were fasted for 48 h.
12 normal and 8 antrectomized rats?, were given 200
mg/kg DGL i.p. twice with 3 h interval. 7 normal con-
trol rats received saline only. 3h after the last injection
the animals were lightly anaesthetized with ether, the
abdomen opened and blood drawn directly from the caval
vein. The blood was allowed to clot at room temperature
and the serum was freeze-dried. The concentration of
immunoreactive gastrin was determined radioimmuno-
chemically using rabbit antibodies against human serum
gastrin® and a monoiodinated gastrin preparation €.
Gastrin concentrations were expressed as pg equivalent
of synthetic human gastrin I (SHG) per mlserum. Previous
studies showed that gastrin in rat serum was measured
with an accuracy similar to that in human serum?.
Immediately after exsanguination the stomach was
removed, cut open along the greater curvature and rinsed
in ice-cold saline. The mucosa of the oxyntic gland area
was scraped off and homogenized in 0.1M phosphate
buffer, pH 6.9, to a final concentration of 100 mg wet
weight /ml. After centrifugation at 10,000 x g for 15 min
at 0°C, the histidine decarboxylase activity in the super-
natant was determined by incubation with MC-carboxyl-
labelled histidine®. The enzyme activity is expressed as
pmoles CO, formed per mg mucosa and hour.

The i.p. injection of DGL in a dose of 200 mg/kg caused
a marked and highly significant reduction of the acid
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output in gastric fistula rats (Figure). The inhibition was
apparent already during the first h after the injection and
lasted for at least 4 h. After 2 injections of DGL the histi-
dine decarboxylase activity and serum gastrin level were
significantly increased in normal but not in antrecto-
mized rats (Table). Our results confirm those of ANDERs-
soN et al.?, in that DGL inhibits gastric acid secretion
in the rat. However, inhibition was observed with a lower
dose than reported by ANDERSSON et al.? (300-350 mg/kg)
in their studies on 24-h pylorus-ligated rats. It thus seems
probable that inhibition of acid secretion contributes to
the ulcerprotective action of DGL. The mechanism, by
which DGL inhibits acid secretion, is unknown. The
present results clearly indicate that the inhibition is not
due to suppressed gastrin release or to inactivation of
histidine decarboxylase. It seems more probable that
DGL exerts a direct inhibitory effect on the parietal cell.
Treatments — surgical (vagotomy) or pharmacological
(atropine, ‘antigastrin’) — inhibiting gastric acid secretion

Histidine decarboxylase activity (HDA) and serum gastrin level in
normal rats treated with saline or deglycyrrhizinized liquorice (DGL)
and in antrectomized rats treated with DGL

HDA
(pmoles CO,/mg/h)

Gastrin
(pg eqv SHG/ml)

Treatment

5.2 +2.3(7)

Normal, saline 374+ 3(5)
Normal, DGL 18.4 4- 3.8 (12)» 122 4 30 (5)»
Antrectomy, DGL 4.6 4 1.2 (8) 274 6 (5)

Means 4 SEM(n). ® 0.05 > P > 0.01 and ® 0.01 > P > 0.001;
Student’s ¢-test.
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have previously been shown to increase histidine de-
carboxylase activity in normal but not in antrectomized
rats!l. Since endogenous gastrin plays an important role
in the regulation of histidine decarboxylase activity?,
the increased enzyme activity "may be explained by
increased release of endogenous gastrin, due to the ele-
vated antral pH. The present finding of an increased
serum gastrin level after DGL strongly supports this
hypothesis 2.

Zusammenfassung. Nachweis, dass die Behandlung mit
einem deglycyrrhizinierten Lakrizpriparat die basale
Sdurereaktion bei Ratten hemmt. Erhohtes antrales pH
fithrt zu vermehrter Freisetzung von antralem Gastrin mit
bedeutender Aktivierung der Histidindecarboxylase in
der Magenschleimhaut.
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Effect of Chronic Treatment with Mescaline upon Tissue Levels of the Drug

Development of tolerance to both the autonomic and
subjective effects of mescaline in man was first reported
by BarLesTrIERI and FoNTANARI! and later confirmed
by WoLBAcH et al.2. In the rat, tolerance to mescaline has
been observed by a number of workers using a variety of
schedules of reinforcement®-7. Although the fact of toler-
ance to mescaline is well established, the mechanisms by
which this tolerance develops are unknown.

The observation in a behavioral test that prior exposure
to a drug produces decreased responsiveness to that drug
may be explained in several ways. In general, the possible
mechanisms include 1. metabolic tolerance, an alteration
in absorption, metabolism or excretion which reduces the
concentration of drug at the target tissues, 2. cellular
tolerance, a diminished sensitivity of the target tissue,
and 3. behavioral tolerance, changes which arise via com-
pensatory behavioral mechanisms. The present investiga-
tion examined the effects of repieated adminstration of
mescaline upon the levels of the drug in brain and liver
and in this way sought to determine the role, if any, of
altered tissue concentrations in the development of
rolerance to mescaline.

Materials and wmethods. Female rats of CEFN strain
(Carworth Farms) weighing 120-130 g were used to
determine the effect of pretreatment with mescaline
(40 mg/kg; i.p.} on tissue levels of mescaline. Mescaline
hydrochloride was dissolved in 0.99, sodium chloride
solution. The dose of mescaline is in terms of the free base.

The test group (chronic) was injected with drug and the
control group (acute) received saline for 2 days. On the
third day both groups received mescaline. Rats were
killed at various time intervals after the last injection and
the concentration of mescaline in liver and brain was
determined. In an experiment designed to assess the effect
of the blockade of monoamineoxidase (MAO) on the
development of tolerance to mescaline, 3 groups of rats
were used. Groups II and III were treated with pargyline
HCI on days 1 through 4 (day 1: 75 mg/kg: days 2-4:
25 mg/kg). In addition, group III received mescaline
(40 mg/kg) on days 3 and 4. Finally, all groups were
injected with mescaline (40 mg/kg) on day 5 and the level
of mescaline in the liver was determined 30 min later.
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