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B. BOŠKOVIĆ, N. ROSIĆ AND V. VOJVODIĆ

SOME PHARMACOLOGICAL ACTIONS OF OXIMES AND
CHOLINOLYTICS ON THE CARDIOVASCULAR EFFECTS

PRODUCED BY OXOTREMORINE IN ANAESTHETIZED RATS.

The changes in arterial blood pressure are commonly seen after
the administration of adequate doses of cholinergic drugs (anticholi-
nesterase inhibitors, arecoline, pilocarpine, muscarine etc.) to most ani-
mal species (5, 6, 9). The rat appears to behave somevvhat differently
from other species. Anticholinesterase (anti-ChE) agents and other
cholinomimetics cause a rise in blood pressure in rat, which is probably
due to a direct action on the vasomotor center (4, 11, 14, 15).

Since the centra! actions of oxotremorine (OTR) may be blocked by
atropine and related agents, it was reasonable to suppose that these are
the manifestations of OTR muscarinic activity (3, 7, 8).

On the other hand, there are evidences that oximes could abolish
the hypertensive effect in rats poisoned by anti-ChE compounds. This
effect is probably due to direct anticholinergic actions of oximes, since
it appears in animals poisoned by reactivatable and nonreactivatable
organophosphorus compounds (12, 16).

Therefore, it was interesting to study the effects of oximes in
cardiovascular changes induced by OTR. OTR was used instead of anti-
-ChE compounds in order to avoid the other effects these compounds
may have, unrelated to their ability to inhibit cholinesterase.

MATERIAL AND METHODS

Male rats weighing between 200 and 250 grams were used. The
animals were anaesthetized with urethane (0.7 ml of 25% urethane/100
gr., subcutaneously) and the arterial blood pressure was registered from
the left carotid artery, using a mercury manometer (2). To avoid clotting, 

73



heparin 500 i. u./100 gr., was given intraveneously. A T-shaped cannula
was inserted into the trachea and one arm of the cannula was connected
by a rubber tube to a Mare's tambur for kymographic registration of
respiration.

Ali substances were injected into the jugular vein through a plastic
cannula (internal diameter 1.0 mm, length 3 to 4 cm). Drugs were
injected in a volume of 1 ml/kg, and the cannula was washed after each
injection with an equal volume of 0.9% NaCl. The follovving substances
vvere used:

— N, N' — trimethylenebis (pyridinium-4-aldoxime) dichloride (TMB-4
CL).

— l-Phenacyloxime-quinolinium chloride (F-oxime).

— Oxotremorine

— Atropine sulphate, and

— Atropine methylnitrate.

TMB-4 CL and F-oxime were synthetized by Ing. M. Milojević in
our Institute. Oxotremorine was kindly provided by Prof. P. Stem,
Sarajevo. Atropine sulphate and atropine methylnitrate were obtained
from commercial sources.

Ali the substances were dissolved in an isotonic solution of NaCl
before each experiment.

The ECG was registered by means of an »Cardi-all« type electro-
cardiograph, using the second lead.

RESULTS

The i. v. injection of OTR, 0.1 mg/kg, caused an immidiate transient
fali of arterial blood pressure lasting 5 to 10 sec, follo\ved by rise of
arterial blood pressure reaching the maximum \vithin one minute.
Hypertensive effect of OTR was maintained at maximum level for more
than 15 min. After that time, Progressive decline of arterial blood
pressure was registered, retuming to control values 25 — 30 min after
the injection. As shown in Table 1, the average increase of arterial blood
pressure was 47 mm Hg. The height of hypertension was dose dependent,
and 0.1 mg/kg of OTR produced submaximal effects.

OTR, 0.1 mg/kg, in addition to the efect on blood pressure, induced
the follovving ECG changes: sinus bradycardia, reduction in the height
of the P and T-wave. These changes were recorded only 2 to 3 min
after the i.v. injection of OTR.

The results of the tested substances conceming the arterial blood
pressure changes produced by OTR are presented in Table 1.
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TABLE 1

EFFECTS OF TMB-4 CL, F-OXIME, ATROPINMETHYLNITRATE
AND ATROPINE SULPHATE ON BLOOD PRESSURE IN RATS

TREATED WITH OXOTREMORINE

Drugs

Arterial blood pressure, mmHg
(X + SE)

A B

Controls 68.1 ± 4.0 68.1 ± 4.0
Oxotremorine 115.7 ± 6.2* 117.0 ± 5.4*
TMB-4 CL 106.7 ± 5.1 122.0 ± 3.4
F-oxime 91.3 ± 4.2** 93.3 ± 3.8**
Atropinmethylnitrate 119.0 ± 7.3 115.0 ± 6.5
Atropin sulphate 82.5 ± 9.2** 62.5 ± 1.5**

D r u g s ------------------------------------------
Column A = Tested drugs were given a f t e r oxotremorine.
Column B = Tested drugs were given b e f o r e oxotremorine.

* P < 0.05 comparing
** P < 0.05 comparing

with Controls.
with oxotremorine effects.

TMB-4 CL, 10 or 20 mg/kg, had no influence on hypertension
produced by OTR. When TMB-4 CL was injected before OTR, it failed
to prevent or reduce the changes in arterial blood pressure produced
by this substance.

On the other hand, F-oxime in a dose of 10 mg/kg, lowered the
arterial blood pressure rised by OTR. This effect was obtained vvithin
10 to 20 sec after the injection of F-oxime, and lasted more than 30 min.
Given before OTR, F-oxime prevented the rise of arterial blood pressure
(Table 1).

Atropin methylnitrate, in a dose of 2 mg/kg, had no influence on
the hypertension produced by OTR; when injected before OTR, atropin
methylnitrate failed to prevent or reduce hypertensive effect of this
substance, but completely blocked hypotensive action of OTR. On the
contrary, atropin sulphate, given in a dose of 2 mg/kg, either before
or after OTR, completely blocked or returned to control values the
changes in arterial blood pressure.

TMB-4 CL and F-oxime injected before OTR, lowered the intensity
of bradycardia and abolished the other ECG disturbances produced by
OTR. On the other hand, atropine sulphate or atropine methylnitrate,
completely prevented bradycardia and the other ECG changes produced
by OTR.
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DISCUSSION

It can be seen from the results that the administration of OTR
to rats caused initial transient fali in arterial blood pressure followed
by hypertension. This finding suggests that, both, peripheral and central
components of OTR actions, are responsable for the arterial blood
pressure changes in rat. The changes in arterial blood pressure due
to OTR could be prevented or blocked by atropine sulphate, vvhile
atropine methylnitrate was effective only in preventing hypotensive
component. Inability of atropine methylnitrate to counteract the hyper-
tensive effect of OTR, indicates that this hypertension is probably
central in origin.

In our experiments, TMB-4 CL vvas unable to prevent or abolish
the increased arterial blood pressure caused by OTR. On the other hand,
previous findings that bispyridinium oximes (TMB-4 CL and others)
could abolish cardiovascular changes, including hypertension, in rats
poisoned by certain organophosphorus compounds, was suggested as
direct antiacetylcholine action of oximes (6, 9, 10, 12, 13, 16). The diver-
sity in TMB-4 CL actions found in our experiments and those described
in poisoning by anti-ChE agents, could probably be explained by different
mechanisms responsable for the hypertension in rat induced by OTR
or anti-ChE agents, respectively.

In opposite to TMB-4 CL, F-oxime lowered the arterial blood
pressure rised by OTR. Since both oximes are quatemary ammonium
compounds, it is expected that the rate of their penetration into the
central nervous system is very similar. However, in relation to their
peripheral action on the cardiovascular changes caused by OTR, both
oximes were equally effective.

The greater effectiveness of F-oxime in relation to TMB-4 CL
suggests that the former substance has some additional anticholinergic
(probably atropine-like) actions, independently of vvhether these effects
are directed to the centre or periphery of the nervous system (ganglia,
etc.). This point of view is supported by the finding that an oxime
very similar in structure to F-oxime (POMP-4) was, concerning ganglion-
blocking activity, twice as effective as TMB-4 CL (13).

Unfortunately, our preliminary results are insufficient to fumisch
a more complete pharmacological analysis of TMB-4 CL and F-oxime
in relation to pharmacodynamic effects of OTR.

SUMMARY

The administration of OTR (0.05 — 0.1 mg/kg intravenously) to
anaesthetized rats resulted in an immidiate, transient fali in arterial
blood pressure, \vhich after 5 to 10 sec was followed by an increase
of arterial blood pressure. According to the dose used, an increased arte­
rial blood pressure lasted from 25 to 30 min. The fali of arterial blood
pressure was invariably accompained by pronounced bradycardia, and
by the reduction in the height of the P and T-wave.
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The oxime TMB-4 CL was ineffective in preventing or abolishing
the changes of arterial blood pressure caused by OTR. F-oxime, was
relatively effective in counteracting the changes in arterial blood pressure
induced by OTR. Both oximes, given before OTR, lovvered the intensity
of bradycardia and abolished ECG disturbances.

Atropine methylnitrate, given before OTR, completely prevented
hypotension, but was unable to prevent or abolish the hypertensive
action of OTR. Atropin sulphate, completely prevented or abolished
changes in arterial blood pressure caused by OTR. Both, atropine methyl-
nitrate and atropine sulphate effectively prevented bradycardia and the
other ECG changes produced by OTR.

B. BOŠKOVIĆ, N. ROSIĆ I V. VOJVODIC

NEKA FARMAKOLOŠKA DJELOVANJA OKSIMA I HOLINOLITIKA
NA KARDIOVASKULARNE EFEKTE IZAZVANE POMOĆU
OKSOTREMORINA NA ANESTETIZIRANIM ŠTAKORIMA

KRATAK SADRŽAJ

Administracija OTR (0,05 — 0,1 mg/kg i. v.) na anesteziranim šta­
korima je prouzrokovala neposredan, tranzitomi pad arterijskog krvnog
pritiska, iza čega je, poslije 5 do 10 sec., slijedio njegov porast. Zavisno
od upotrijebljene doze, povišeni arterijski krvni pritisak je trajao od
25 do 30 min. Pad arterijskog krvnog pritiska je u svim slučajevima bio
praćen izraženom bradikardijom i smanjenjem visine P- i T-talasa.

Oksim TMB-4 CL nije mogao da spriječi promjene arterijskog krv­
nog pritiska prouzrokovane sa OTR. F-oksim je imao nekog efekta u
ovom smislu. Ako se oba oksima daju prije OTR smanjuju intenzitet
bradikardije i sprečavaju poremećaje u ECG.

Atropin metilnitrat, ako se da prije OTR, sprečava pojavu hipoten-
zije, ali nije u stanju da suzbije njegovo hipertenzivno djelovanje. Atro­
pin sulfat je potpuno spriječio promjene arterijskogg krvnog pritiska
izazvanog sa OTR. Oba atropina, metilnitrat i sulfat, spriječili su nasta­
janje bradikardije i druge ECG promjene izazvane sa OTR.
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