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Comparing all dosage levels over the 4 weeks of the
experiment in regard to the 3 measurement parameters,
Table I demonstrates that: 1. mecamylamine treatment
exerted a depressant effect on the shuttlebox behavior of
trained guinea-pigs, which reached significance at about
1.0 mg/kg, 2. considering each week separately, dose-
dependant increases in response latencies were accom-
panied by corresponding drops in percent of avoidance
response and in the number of intertrial responses, and
3. comparison of weeks 1 and 4, in which the same dose of
mecamylamine was repeated, raised the question as to
whether tolerance to the effect of mecamylamine might
not possibly occur over a period of time andfor of
continuous training.

Table 1I shows changes of shuttlebox performance
when considered from the standpoint of blocks of 10 trials,
with all treatment conditions included together. A rapid
and pronounced performance decrement during each
session can be seen with the response latencies parameter,
but not with that of percent of avoidance response.

Discussion. The decrement in shuttlebox behavior,
which was significant even during the 20- and 30-trial
sessions utilized in this study, is characteristic only of the
guinea-pig. Although a previous study measured omnly
percent of avoidance responses®, we have found in this

study that the measurement of response latencies was’

more sensitive to the shorter sessions employed here in
regard to monitoring this performance decrement. This
test, refined and standardized, has been further applied
to the stimulant effects of nicotine, where it was possible
to quantitatively differentiate between doses of 0.075,
0.15 and 0.3 mg/kg of that substance!®, thus making
this method with guinea-pigs comparable to the previ-
ously devised ‘extinction procedure’ method with rats,
which also made use of the measurement of response
latencies with that species!4.

The finding in this present study that mecamylamine,
at doses of about 1.0 mg/kg and above, exerted a signifi-
cantly depressant effect on the shuttlebox behavior of
trained guinea-pigs agrees somewhat with the results of a
study which showed that the learning of active avoidance
in DBA inbred mice was inhibited by similar doses?.
However, that study also found that mecamylamine at
5.0 mg/kg did not influence avoidance behavior in previ-
ously trained mice (measuring only %, of avoidance
responses). Furthermore, another experiment, using
different methods and MF1 mice, found that 6.25 mg/kg
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or more of mecamylamine was necessary before active
avoidance acquisition was impaired 4.

Experiments with smaller doses of mecamylamine have
also yielded interesting results, with such wvariable
findings as the impairment of shuttlebox behavior in
guinea-pigs (this study), the facilitation of active avoid-
ance and swimming endurance in rats2, and the occasional
similarity to or actunal enhancement of the effects of
nicotine in certain other tests with rats by mecamyl-
amine? 1516 ip addition to many other studies concerned
with the anti-nicotinic effects of mecamylamine. The
importance of conducting more experiments with small
doses of mecamylamine can be clearly seen, especially in
connection with its expanding use as a nicotine antagonist
in many nicotine and tobacco smoke studies. The exact
nature of the nicotine-mecamylamine interaction, as well
as the comparative importance of mecamylamine itself in
this interaction?’, are both questions which should be
answered.

Zusammenfassung. Bei trainierten Meerschweinchen
wurde der Prozentsatz von Vermeidungsreaktionen,
deren Latenzzeiten, und die Spontanreaktionen zwischen
den Reizen in einer «two-way shuttlebox» unter dem
Einfluss von Mecamylamin gemessen. Unter Verwendung
eines flexiblen Dosierungsplanes wurde fur 1 mg/kg
Mecamylamin eine signifikante Depression des « Shuttle-
box »Verhaltens beobachtet. Fiir die Verminderung der
Vermeidungsleistung innerhalb einer Sitzung, die fiir
diese Spezies charakteristisch ist, war die gemessene
Reaktionslatenz der empfindlichste Indikator.
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Oral Anti-Ulcer Activity of a Synthetic Prostaglandin Analogue (9-Oxoprostanoic Acid: AY-22,469)

As has been observed with the natural prostaglandins,
various synthetic prostaglandin analogues have been
shown to be regulators of gastric acid secretion. In the rat,
synthetic PGE analogues (i.e. 1l-deoxyprostaglandins
and their analogues) inhibit gastric acid secretion when
given subcutaneonsly; PGF analogues exhibit weak ac-
tivity -3, A synthetic PGE analogue {AY-22, 093, Figure),

AY-27,093
AY-22469 C

r =

3

which is a relatively potent inhibitor of basal gastric acid
secretion, prevents the increase in gastric acid secretion
caused by pentagastrin?. Another PGE analogue (AY-22,
469, Figure) exhibits a more prolonged inhibition of basal
gastric acid secretion than AY-22, 0934, In contrastto AY-
22, 093, AY-22, 469 is also an effective inhibitor when giv-
en perorally%. A natural PGE, in addition to inhibiting
gastric acid secretion; also prevents ulcer formation when
given parenterally®. As AY-22, 469 inhibits gastric acid
secretion when given perorally, the effects of the synthetic
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Table I. Inhibition of pylorus ligation-induced ulcer formation by
perorally-administered AY-22,469 and imipramine

Drug Dose Ulcer formation ED;,
(mg/kg,
p.o.) Score 4~ S.E.  Inhibition
(%)
Vehicle — 8.1+ 05 —
AY-22 469= 30 0.440.1¢ 95
10 1.140.7¢ 86
3 0.3+ 0.3¢ 96
Imipramine® 40 59414 27
20 8.6 4 0.6 0
10 7.6 + 1.0 6
Vehicle — 774+ 15 —
Imipramine® 40 594 1.0 23
20 6.5+ 1.5 16
10 7.1+ 1.0 8
Vehicle — 10.4 4- 2.0 —
Imipramine® 40 3.5 4-0.89 66 16
20 4.6 4 1.1¢ 56
10 6.24-0.9 40

sDrug was administered immediately after pylorus ligation. » Drug
was administered 30 min before pylorus ligation. There were 6-17
animals per group. ¢ P << 0.001, ¢ < 0.01,¢ < 0.05.

Table II, Inhibition of pylorus ligation-induced ulcer formation by
perorally-administered AY-22,469 and perorally- and parenterally-
administered imipramine

Drug Dose Ulcer formation ED,,
(mg/ke)
Score + S.E. Inhibition
(%}
Vehicle - 5.8+ 1.7 -—
AY-22,469% 4 0.1 4 0.1¢ 98 1
2 2.8+ 1.0 53
1 3.4 4 0.7 43
Imipramine? 40 0.3 4- 0.2¢ 95 25
20 474+ 1.0 20
10 454 1.3 23
Vehicle — 6.3 106 -
AY-22,469> 2 0.7+ 0.2¢ 89 0.7
1 3.1+ 0.64 51
0.5 3.614-09" 43
Vehicle — 7.4+ 0.8 —
AY-22,469¢ 4 14 40.5¢4 81 0.9
1 4.0 4 0.7 46
0.5 51409 31
Vehicle — 77414 —
Imipramine® 40 5.1 4 0.7 34
20 5.8+ 1.4 25
10 58412 25
Vehicle — 534 1.2 —
Imipramine® 40 1.3 4+ 0.7¢ 75 27
20 3.6 406 32
10 6.3+ 1.0 0

= Drug was administered perorally immediately after pylorus
ligation ; there were 921 animals per group. » Drug was administered
i.p. after pylorus ligation; there were 9-13 animals per group.
¢ Drug was administered perorally in 0.29%, carboxymethyl celiulose
immediately after pylorus ligation; there were 10-20 animals per
group. ¢ P < 0.001, ¢ < 0.01, <€ 0.02, & < 0.05,
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PGE analogue, i.e. when administered perorally, on ulcer
formation were determined.

Matevials and methods. The determination of the effects
on ulcer formation induced by pylorus ligation was made
essentially according to the method of Suavy et al.®. Female
albino rats (Sprague Dawley, Canadian Breeding Labora-
tories, 170-190 g), caged individually, were fasted for
48 h and pylorus-ligated under ether anesthesia. Drugs
(0.2 ml perorally or 0.5 ml i.p. of an aqueouns suspension
containing 2 drops of Tween 80 per 14 ml, except where
indicated} were administered and the animals were sacri-
ficed 19 h after ligation.

The effects of the drugs on the development of gastric
lesions caused by reserpine were determined according to
RerLLy et al.” using male albino rats (170-190 g). The ani-
mals were fasted 24 h and then were pretreated with the
test drug or vehicle before reserpine. 6 h after reserpine
administration the animals were sacrificed by cervical
dislocation.

For the assessment of the effects of the drugs on the
gastric lesions induced by cold-restraint, a method based

8 H. Suav, S. A. Komarov, S. S, FeLs, D. MERANZE, M. GRUENSTEIN
and H. SipLET, Gastroenterology 5, 43 (1945).

? J. F. RenLy, A. P. AnLstrom, J. S. Warts, P. S. Cassipy and
L. M. Lusky, Toxic app. Pharmac. 75, 97 (1969).

Table III. Effect of perorally-administered AY-22,469 and imi-
pramine on reserpine-induced and cold-restraint induced ulcer for-
mation .

Reserpine-induced

Drug Dose Ulcer formation EDg,
(mg/ke,
p.o.) Score 4 S.E. Inhibition
(%)
Vehicle — 4.6 + 0.4 —
AY-22,469 30 3.94 06 15
10 454 0.5 2
Imipramine 25 " 204052 57 20
12.5 2.8+ 042 39

Reserpine, 5 mg/kg,1.p., was administered 6 h prior to sacrifice of the
animals. Drugs were administered perorally 30 min prior to reserpine.
There were 10 animals per group. * P < 0.01.

Cold-restraint induced

Drug Dose Uleer formation
{mg/kg, p.o.)
No. of rats  Inhibition (%)
with ulcers
Vehicle — 21/22, —
AY-22,469 30 8/16 47
10 10/16 34
3 : 10/12 13
Imipramine 20 2[8 74
10 6/18 65
5 514 63
2.5 10/12 13

Drugs were administered perorally immediately before restraint.
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on that of BRODIE and VALITSKI® was employed. Male rats
(180-200 g) were starved for 24 h; drugs were injected im-
mediately before the restraint. The rats were restrained by
placing each in a prone position and taping the paws and
head to the board. The animals were then placed in a cold
room (4-7°C) for 2 h.

AY-22,469 (15-hydroxy~15-methyl-9-oxoprostanoic
acid) was prepared by Dr. J. F. BacL1 of Ayerst Labora-
tories; imipramine (Tofranil) was a gift from Geigy Ltd.

Results and discussion. AY-22,469 administered in the
range of 30-3 mg/kg, p.o., immediately following the liga-
tion caused essentially complete prevention of pylorus
ligation-induced ulcer formation (Table I). Imipramine, a
known inhibitor when administered parenterally® 1, was
relatively ineffective at 10-40 mg/kg, p.o.

In contrast to lacking activity when given after the
pylorus ligation, imipramine (40-10 mg/kg, p.o.) was ef-
fective when given 30 min before the pylorus ligation; the
ED,, was 16 mg/kg (Table I). Thus, the time of peroral ad-
ministration of imipramine was of importance.

AY-22,469, when given perorally after the pylorus liga-
tion, inhibited the'ulcer formation exhibiting an EDjg, of
1 mg/kg (Table II). Imipramine, administered i.p. at this
time, exhibited an EDg, of 25 mg/kg, while not showing
appreciable activity even at 40mg/kg when given perorally.
‘With AY-22,469 similar activity was also obtained when
the vehicle employed was carboxymethyl cellulose.
AY-22,469 is thus relatively a very potent inhibitor of
this type of induced-ulcer when given perorally.

AY-22,469 (10-30 mg/kg, p.o.) did not prevent the
gastric lesion formation produced by reserpine (Table III).
Imipramine exhibited an EDy, of 20 mg/kg. Therefore, in
contrast to imipramine, AY-22,469 is ineffective in pre-
venting the formation of this type of gastric lesion under
the conditions examined.

AY-22,469 (p.o.), like imipramine, antagonized the
ulcer formation caused by cold-restraint (Table IIT). The
level of activity of AY-22,469 was, however, much less
than that of imipramine as a dose of 30 mg/kg of AY-
22,469 caused a 479, decrease in the number of animals
exhibiting ulcers while at 5 mg/kg imipramine caused
63%.

The present findings demonstrate that the synthetic
PGE analogue AY-22,469 administered perorally inhibits
nlcer formation. As AY-22,469 is a racemate with four
possible optical isomers, the activities of the isomers are of
interest. In the present studies AY-22,469 has been com-
pared to imipramine, which given parenterally, inhibits
ulcer formation caused by pylorus ligation?2, reserpine
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administration® ! and restraint and cold-restraint12 15,
Imipramine has been shown to be of interest in humans
in this respect, as it reduces gastric acidity and relieves
pain in ulcer patients?.

In addition to being an orally active, anti-ulcer agent
AY-22,469 also exhibits oral antigastric acid secretory
activity 4. These findings are of interest in relation to the
activities of the natural prostaglandins in humans.
Parenterally, PGA,; reduces histamine-induced gastric
acid secretionl’. PGE, inhibits basal!® and pentagastrin
stimulated1? gastric acid secretion. However, perorally
PGE, is ineffective in inhibiting gastric acid secretion in-
duced by pentagastrin in doses exhibiting effects on
gastrointenstinal motility 2.

Résumé. AY-22,469, un analogue synthétique de la
prostaglandine, inhibe les différents types d’ulcére déve-
loppé chez le rat lorsqu’il est administré par voie orale.

W. LippManN and K. SEETHALER

Biochemical Pharmacology Department,
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Montreal (Quebec, Canada), 28 November 1972.
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Effect of Chemical Sympathectomy on Pressor Responses to Norepinephrine,

Angiotensin and Tyramine?

6-Hydroxy dopamine (6-OH DA) is a catecholamine
analogue which produces anatomic and functional
sympathetic denervation2-®. The hearts of animals
pretreated with 6-OH DA demonstrate enhanced re-
sponsiveness to infused norepinephrine and nearly
absent responses to sympathetic nerve stimulation or
tyramine comparable to the changes seen with surgical
sympathetic denervation% 3. In the cat 6-OH DA {treat-
ment is followed by enhanced arterial pressure responses
to morepinephrine and reduced responses to tyramine?,
suggesting a role for sympathetic nerves in inactivating
circulating norepinephrine throughout the systemic
circulation. However, 6-OH DA administration reduces

vasoconstrictor responses in rat
mesenteric arteries®.
In view of the increasing use of chemical sympathectomy

with 6-OH DA as a tool for investigating arterial pressure

to norepinephrine
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