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Participation of Histamine in the Cardiovascular Reactions in Response to ACTH

Udziat histaminy w reakcjach uktadu krazenia po podaniu ACTH

VuaacTHe rHCTaMHHA B PEaKLMAX CHCTEMEI kpoBooOpamenus nox BiaraaademM AKTD

ACTH is a hormone which exerts various effects in men and animals, among others through its
actions on the cardiovascular system. It is generally assumed that the effect of ACTH on the
cardiovascular system is mainly dependent on corticosteroids release, raising the blood pressure.
Recently it has been demonstrated that, besides this indirect mechanism, ACTH acts on the
cardiovascular system in extra-adrenal manner (10, 14, 19). These extra-adrenal effects of ACTH have
not yet been élucidated. In our previous work (20) it was demonstrated that the ACTH- induced
decrease of the blood pressure was associated with a rise of histamine level in blood. This has been in
agreement with the recent report of Riiegg (18), who showed that ACTH and its derivatives are
strong histamine-releasing agents. On the other hand histamine produced a release of ACTH in the
pituitary gland (2, 17). Clinical observations of Kaiser (6) have shown that in some allergic skin
diseases and in bronchial asthma i.e. in conditions characterized by increased histamine release,
a greater therapeutic effect was obtained after ACTH than after corticosteroids treatment.

These findings made us suppose the possibility of interactions between
ACTH and histamine. The question which we have studied here is whether
histamine is involved in the effect of ACTH on the cardiovascular system.

’

i
MATERIAL AND METHODS

The experiments were carried out on 30 rabbits weighing 3—4 kg under general anaestesia with
urethane 1 g/kg. The arterial blood pressure was recorded with Ludwig mercurial manometer in the
common carotid artery. The venous pressure was determined with an aqueous manometer in the
jugular vein. The heart rate was recorded with a one-channel electrocardiograph in bipolar leads
using needle electrodes placed subcutaneously on the extremities.

The investigations were performed in two groups: in the first, these parameters were determined
after intravenous injection of ACTH POLFA in a dose of 14 mg/kg, in the second one the ACTH
effect was determined 10 minutes after the blockade of H, or H, histamine receptors.
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H1 receptors were blocked with Mepyramine Malate (May and Baker), 2,5 mg/kg, iv.

H, receptors were blocked 1i.v. with cimetidine (Lek Ljubliana Yugoslavia) in a dose of 50 mg/kg.
The blocking effect of antagonist was tested with histamine (Histaminum dihydrochloricum POLFA)
in a dose of 40 pg/kg.

The observations were conduced during one hour after ACTH injection. The results obtained
were subjected to statistical analysis using ¢ test of Student.

RESULTS AND DISCUSSION

The effects of ACTH on the arterial blood pressure before and after previous
blockade of H, and H, receptors are shown in Fig. 1A. It is evident that blocking
agents alone caused no significant changes in the arterial blood pressure.
Treatment with histamine H, antagonist (Fig. 1B) following ACTH injections
caused the fall of the arterial pressure to 68.3 +4.4 mm Hg in the 10th minute
after ACTH injection, similarly as in the'group of rabbits receiving no blocking
agents. However, this initial decrease was followed by a gradual rise of the
pressure to 80.0 +3.9 mm Hg and 88.2 +4.6 mm Hg respectively in the 30th and
60th minute of the experiment. The pressure rise in the 30th and 60th minute was
statistically significant (p < 0.05) in relation to the initial decrease. The arterial
blood pressure reached 90% of the initial value in the 60th minute after ACTH
administration and it was not significantly different from the initial value.

The arterial blood pressure response to ACTH after H, receptors blockade
(Fig: 1C) was similar to the reaction observed after H, receptors blockade but
a fall of the arterial blood pressure lasted a short time and was statistically’
significant in the first minute after ACTH administration only. In this time the
arterial blood pressure decreased from 91.3 +6.1 mm Hg to 80.3 +6.0 mm Hg
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Fig. 1. A —the effect of ACTH (14 mg/kg) on the arterial blood pressure (n = 14), B — the same effect
after H, receptors blockade (n = 12), C — the same effect after H, receptors blockade (n = 10)
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differences (p = 0.05). The blockade of histamine H, receptors did not affect the
heart rate response to ACTH in a statistical manner. A little decrease of the heart
rate was observed only at the end of the experiments, similarly as in the previous
groups. :

The venous pressure showed no statistically significant changes either after
ACTH administration only or after pretreatment with histamine antagonist
following ACTH administration. It oscillated between 7.9 and 10.9 mm of water
during the experiment. The present study has shown that the ACTH-induced fall
in arterial blood pressure is modified by histamine antagonists pretreatment. It
could be evidence to indicate the possibility of histamine being involved in ACTH
action. ‘

Cardiovascular response to histamine depends upon the kind of receptors
and animals used in experments (1, 5, 16). In rabbit vascular response to
histamine, just as in other animals, both H, and H, receptors are stimulated.
However, in the rabbit unlike in other species, where histamine elicits the fall of
arterial pressure due to vasodilatation, injections of histamine can cause biphasic
changes in blood pressure: an initial pressor response followed by a depressor
phase. The pressor response is due to vasoconstriction via H,-receptor me-
chanism and the depressor response is due to, vasodilatation via H,-receptor
mechanism (16).

Analogically, if histamine were involved in the ACTH - induced fall of arterial
pressure, one could expect extension of the arterial blood pressure decrease after
H,-receptors blockade and its reduction after H,-receptors blockade. In both
situations, the reduction of arterial pressure decrease was found in our experi-
ments. But it should be pointed out that the reduction after H,-receptor
antagonists pretreatment was more pronounced.

It is interesting that so significant ACTH — induced fall in arterial pressure
is not associated with a change of the heart rate. If histamine were involved in
the ACTH actions, heart rate iricrease should be found because both histamine
receptors were thought to be involved in the positive chronotropic response to
histamine (13). It was worth noting that the effect of histamine antagonists
appeared with some delay in relation to the effect of ACTH and all antagonists
failed to prevent pressure fall just after ACTH administration. It is possible that
the action of ACTH is not homogeneous and in the first rapid phase, histamine
does not participate in it.

The rapid pressure fall after ACTH administration suggests the participation
of the nervous system. It is possible that ACTH, similarly as many peptide
substances, may have an effect on the release of neurotransmitters from nerve
endings. The connection of ACTH with activities of various nervous structures is
confirmed by its presence not only in hypophysis but also in certain parts of the
limbic system, thalamus and hypothalamus (7, 9). Olpe (15) demonstrated its
excitatory effects on noradrenergic neurons of the locus coeruleus. However,
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in the supposed action of ACTH via the nervous system the participation of
histamine could not be excluded because histamine is one of neurotransmitters
or neuromodulators in the central nervous system (4, 8, 11, 12). Further
investigations may establish other mechanisms involved in cardiovascular
response to ACTH.

Conclusions

1. Blockade of both H; and H, histamine receptors changed the effect of
ACTH on the arterial blood pressure: it caused the ACTH-induced fall in
the arterial blood pressure followed by its gradual return to the initial level.

2. Endogenous histamine may be involved in the cardiovascular response
to ACTH.
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STRESZCZENIE

W ostrych doswiadczeniach na krolikach wykazano zmiang¢ dzialania ACTH na ci$nienie
tetnicze po zablokowaniu receptorow histaminowych. Zarowno substancje blokujace receptory H,,
jak i H, nie zapobiegaja spadkowi ciSnienia w trwajacej kilka minut pierwszej fazie dziatania ACTH.
Powoduja natomiast jego stopniowy wzrost i powrot do wartosci poczatkowej w 60 minucie
.doswiadczenia. Wydaje si¢ prawdopodobne, ze histamina jest aming posredniczaca w reakcji spadku
cisnienia t¢tniczego po podaniu ACTH.

PE3IOME

B ocTphix OmHITax Ha KpojHMKax, NpH 6J0kaje I'MCTaMHHOBEIX DELENTOPOB, XOKa3allu
usmeHerns B aeficreur AKTT na aprepnanbroe naBnenue kposd. Kak Bemecrsa 6nokupyrouue
peuenrropel H, Tax m H, He npeaynpexigaloT CHHXCHHMA AaBJICHAS KPOBH B IEpBOH CTalHH
ne#icreus AKTT, mpomomkaromieiics HECKOJILKO MHHYT. BMeCcTO TOro BLI3BLIBAIOT €ro NMOCTENEH-
HBIi POCT H BO3BpaT B 60 MHHyTe ONKITA K McXOOHOH BemuyuHe. KaxeTcs BEpOATHBIM, 4TO
THCTAaMHH ABJIAETCS AMHHOM-IIOCPETHUKOM B PEaKIHH MAaJCHHS apTePHAILHOTO NaBJICHHA KDOBH
nociae nmoxayd AKTY.



