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PHARMACOLOGICAL ANALYSIS OF HISTAMINE FUNCTION
IN CENTRAL NERVOUS SYSTEM**

(Primljeno na sjednici Odjeljenja medicinskih nauka 16. X 1972. god.)

It has been known for a long time that histamine (H) is present
in CNS (Clark and Ungar, 1964) but his Central function is still
obscure. There are controversial opinions on the transmitting role of
H although it is known that synaptosomes in CNS contains H (M i-
chaelson and Dowe, 1963). The distribution of this biogenic amine
in CNS has been proved both in animals (Adam, 1961; Adam and
Hye, 1966; Ca val li to et al. 1970) and humans (McGeet, 1964).
The highest amount of H has been found in the hypothalamic region
(Adam, 1961, Adam and Hye, 1966). The enzymes which produce
(histidin-decarboxylase) (Schwartz et al. 1970) or inacitivate (imi-
dazole-N-methyl-transferaze (IMT)/(Kuhar et al. 1971) H have been
found in the brain. When substances which can inhibit IMT or hir
stidin-decarboxylase were discovcred, a new experimental approach to
the study of H in CNS became available. The problem is interesting
from the physiological and pathophysiological point of view since it is
known, for example, that antihistaminic agents have a good effect on
motion-sickness (Brand and Perry, 1966). It is also known that
shizophrenic patients are insensitive to H (Leblanc and Lemieux,
1961, Stern, 1956). At the same time, there is a hypothesis that shizo-
phrenia could be an autoimune disease; in that case the role of H
could be more important (Pfeiffer et al. 1970; Heath and
Krupp, 1967). We have mentioned only these two facts to illustrate
the importance of the further investigations of the role of H in this
field.

A fe\v years ago, vze were interested to see the effect of the ele-
vated H in CNS. IMT was inhibited by CuCl, (Stern, 1968). We showed 
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that H potentiated the effect of drugs which increased acetylcholine in
the brain and viče versa.

For examplc, the increased brain H potentiates oxotremorine und
arecol-ine induced tremor, but not the tremor caused by LSD and pro-
longed hexobarbitone activity. The former tremorogenic agent increases
the brain acetylcholine level and the latter does not. The increased level
of H in CNS abolished pentazol-induced convulsions. It is interesting
that tri-fluoperazine has no effect on the tremor, while chlorpromasine
increases H in CNS and inhibits tremorine tremor. It should be mentio-
ned that oxotremorine, arecoline and hexobarbitone increase the brain
acetylcholine level without inhibition of cholinesterase, contrary to
physostigmine and armine tremor. The increase of H in CNS has no
effect on this kind of tremor. It was, however, more interesiting to
determine the function of different agents when brain H was decrea-
sed. Medina et al. (1969) have found that decaborane (D) signifi-
cantly decreases H in CNS. This finding was confirmed by Schayer
and Reily (1971). The effect of D is due to the inhibition of histidin-
-decarboxylase vvhich causes the decrease of some other biogenic ami-
nes such as serotonin, noradrenaline and dopamine. M en o n et al.
(1971) have found that 4-thiazolyl-methoxyamine (TAM) also decreases
H in CNS, vvhile the level of other biogenic amines remains unchanged,
except for a moderate drop of dopamine level.

This paper describes the influence of D (Stern, 1971) and TAM
on rotatory nystagmus and some other pharmacological responses
(Stern, 1971)*.

Before describing the methods and results, it is necessary to point
out that .in normal animals the decrease of brain H, caused by D or
TAM, did not produce any observable change in the behaviour or
appearance of some clinical symptoms. The animals drank, ate and \val-
ked normally etc.

METHODS

A. Rotatory nystagmus

D was diluted in olive oil and administered in doses of 15 mg/kg
i. m., 24 hours before the experiments, when the concentration of H
in CNS reached its lowest level. Wistar rats of both sexes were used
in the experiments. Nystagmus was developed on a rotating disc (20
rotations in 17 seconds, radius 30 cm) (Stern, 1971). TAM vvas
dissolved in distilled water and injected i.p. at the dose od 1000 mg/kg.
Nystagmus was induced 72 hours after the drug injection. Rats of the
same strain, but with the signs of ottitis media (side positions of the
head) \verc also tested, because the position of the head is due to
labyrinth excitation.

* The amount of TAM available to us, was not sufficient for ali ex-
periments. For these reasons, \ve could not make ali experiments with TAM,
so we made some with D, as usuallv. We acknowledge Dr Clark (Sepulveda)
for TAM.
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Since D also decreases other biogenic amines, it was necessary
to treat animals with Cl-amphetamine in order to decrease serotonin,
\vith alfa-methyl-methatyrosine to decrease dopamine and noradrena-
line and 4-naphtylvinilpiridine to inhibit cholin-acetylase (Stern, 1971).

B. Aggressiveness

Male miče (Institute »Pasteur«, Novi Sad strain) weighting 20 g,
were isolated for 3 weeks (Yen et al., 1959). Only the animals which
show aggressiveness tovvard other miče, when put in their cage, tvere
injected the usual amount of D or TAM.

C. Allergic encephalomyelitis

The classic procedure for the induction of allergic encephalomy-
elitis was used (Waksman, 1959). The animals were injected the
suspension of Freund’s adjuvans and the homogenate of the spinal
cord. The effect of D in such condition was tested both preventivelv
and therapeutically (These experiments are part of M. Sc. thesis of
J. Boraš).

D. Determination of D on gnawing of rats (an equivalent of vomit-
caused by apomorphine) (Janssen et al., 1960).

Rats \vere injected apomorphine (15 mg/kg i. p.) and 24 hours
before they had received D.

E. Testing of agents which act centrally and cause ćlassical neuro-
logical symptoms in miče

Ali animals were injected D. Twenty four hours later, the animals
were injected the drugs listed on the table. Some of the animals were
investigated 72 hours after TAM had been applied. We were trying
to find out if the svmptoms were potentiated, weaker or unchanged.

RESULTS

It can be seen from the table I that D decreases singnificantly
the time of nystagmus of rats. The decrease of serotonine, nor-adrena-
line and acetylcholine has no effect on nystagmus. It can be seen that
TAM abolishes irotatory nystagmus, the same as D. Rats with ottitis
media keep their head straight after receiving D.

The aggressive miče did not change their behaviour after the appli-
cation of D or TAM. The results wlth the allergic encephalomyelitis
are very interesting. It can1 be seen from the table, that D markedly
prevents the evolution of the allergic encephalomyelitis and act fa-
vourably in therapy.

Apomorphine induced symptoms which represent an aquivalent
of vomiting, were inhibited by D as well.
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The table IV shows, that the agents which \ve used, following the
application of D, had the opposite affect to that caused by the increase
of brain H.

It is interesting to see Table V. The effect of the increase or de-
crease of H upon various drugs can be noted. The decrease was induced
by D or TAM and the increase by CuCl2. It is evident, that the effects
are not always identical if we decrease H by using D or TAM.

DISCUSSION

We prešutne that our observation that D shortens or even elimi-
nates nystagmus is very dmportant, because antihistaminics are more
effective against motion-sickness (Brand and Perry, 1966). It is
interesting that the decrease of acetylcholine in CNS caused by a
specific inhibitor of cholinacetylase (4-/bnaphtylvinil/piridine (Ca-
vallito et ah, 1970) had no effect. We mention this fact here, be­
cause we knovv that many anticholinergics give positive results in the
treatment of the different sorts of motion-sickness (Brand and
Perry, 1966). We have already shown that the increase of H in CNS
prolongs nystagmus. We have therefore concluded \vith certainitv that
H is more important in the pathophysiology of nystagmus than acetyl-
choline. We lay stress on this fact particularly because we were able
to show that H promotes acetylcholine effects in CNS.

The decrease of H in CNS gives the expected results. It is well
known that antihistaminic agents act, not only on rotatory nystagmus,
but also on vomiting (Brand and Perry, 1966).

By the decrease of H in CNS, these symptoms also were inhi-
bited. The results with the allergic encephalomyelitis require special
attention. It is known that the allergic reactions in the brain, as far
as H is considered, are similar to the allergic reactions in different
tissues (M i h a j 1 o v i ć et al., 1964).

We have shown this in the allergic eczema of the skin (Stern,
1959) and in inflamation, using the method of granuloma pouch
(Stern et al., 1956). Therefore, the question arises \vhether the impro-
vement of symptoms of the allergic encephalomyelitis, which we have
noticed, is the consequence of the H decrease in the brain. It can be
seen that H weaknes the effect of the drugs that increase acetylcholine
in CNS e. g. oxotremorine-tremor. D has no effect on the static tremor
causćd by LSD because acetylcholine is not changed in CNS. On the
other' side, D strenghtens convulsions caused by pentazol (Stern,
1971), which leads to a drecrease of acetylcholine in CNS. This means,
that we have got a practicaly reversed situation in comparison \vith
the one when H was increased in CNS after the administration to
CuCl2. We can therefore say \vith great probability that the decrease
of H in CNS also manifested in some drugs through the function of
acetylcholine. It is of interest to mention that C a m p o s and J u r u p e
(1970) have come to similar conclusions about the relation bctween II
and acetvlcholine in CNS. But, there are cases when there is no shift
in acetvlcholine level in CNS, or only a very slight, e. g. after the use
of nicotine or electrochock, or L-methionin-sulfoxine, but the effects 
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are stronger in spite of ali (Stern, 1971). It is of particular interest
that D deepens morphine analgesia, although morphine, as we know,
increases acetylcholine in CNS (Stern, 1968). It was therefore ex-
pected that D \vould diminish analgesia.

In our previous experiment, we mentioned that the increase of H
in CNS also increases the intensity of analgesia, like the decrease
of H in CNS. It is likely that there is no correlation betvveen acetyl-
choline in CNS and the perception of pain. The decrease of H in
CNS had no effect on pain reception in norma! miče.

We have mentioned before, that D is the inhibitor of L-amino-
-acid-oxidase and that it leads to the decrease of serotonine as well as
of noradrenaline (Medina et al., 1969). We mention this because we
think that the results we got in this analysis cannot be explained only
by the decrease of H in CNS.

It is probable that the lowered level of serotonine and noradrena­
line also played a role in the reactions mentioned before. However,
this remark is not of great valne for the analysis of the effect of D
on nystagmus. In this experiment we have excluded the decrease of
serotonine and noradrenaline caused by its specific depletors (Stern,
1971). It can be concluded with great probability that the effect of D
on nystagmus is mediated by the deorease of H in CNS.

SUMMARY
The decrease of histamine in centra! nervous system supresses

rotatory nvstagmus, vomiting and diminisches the intensity of the
allergic encephalomyelitis. We also showed that the decrease of hista­
mine induced the opposite affect to that induced by histamine increase,
when some agents which cause brain acetlycholine increase or decrease
were applied.

P. STERN i J. BORAŠ

FARMAKOLOŠKA ANALIZA FUNKCIJE HISTAMINA U
CENTRALNOM NERVNOM SISTEMU

KRATAK SADRŽAJ

Smanjenje histamina u centralnom nervnom sistemu inhibira ro-
tatorni nistagmus, povraćanje i smanjuje intenzitet alergičkog encefa-
lomijelitisa. Isto tako je pokazano da smanjenje histamina izaziva
obrnut efekat od onog kojeg izaziva povećanje kada se apliciraju neki
spojevi koji izazivaju povećanje ili smanjenje acetilholina u mozgu.
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Table I

EFFECT OF VARIOUS DRUGS ON ROTATORY NYSTAGMUS

Substance Dose (mg/kg)
Duration of
nystagmus in

seconds (^ SE-N)
P

Controls — 9.00 (± 0.87—12)

Decaborane 15 i.m. 1.67 (± 0.43—12) < 0.001

Chloramphetamine 10 i.p. 9.75 (±0.27—12) > 0.05

— methyltyrosine 100 i.p. 9.91 (± 0,24—12) > 0.05

4-(l-naphthylvinil)-pyridine 8 i.v. 10.18 (± 0.12—12) > 0.05

Controls — 9.50 (± 0.44— 6)
TAM 100 i.p. 2.16 (± 0,28— 6) < 0.01

Table II

PREVENTIVE EFFECT OF DECAB ORANE ON OCCURRENCE OF
SYMPTOMS (PARESIS, PARALYSIS), OF EXPERIMENTAL ALLERGIC

ENCEPHALOMYELITIS (EAE) IN RATS

SYMPTOMS
OF

EAE

TREATED GROUP
(Decaborane 15 mg/kg

i. m.)

CONTROL GROUP
(Oleum OlivaeO.l ml/lOOg

i. m.)
P

Number
of

animals

% occurrence
of symptoms

± SE

Number
of

animals

% occurrence
of symptoms

± SE

VVITHOUT
SYMPTOMS 50 90 ±0,042 50 6 ±0,033 <0,001

PARESIS 50 8 ±0,037 50 14 ±0,048 >0,05

PARALYSIS 50 0±0,000 50 70 ±0,064 <0,001

LETHAL
END 50 2±0,019 50 10 ±0,042 >0,05
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Table III

THERAPEUTIC EFFECT OF DECABORANE ON THE SYMPTOMS
(PARESIS, PARALYS1S) OF EXPER1MENTAL ALLERGIC

ENCEPHALOMYELITIS (EAE) IN RATS

SYMPTOMS
OF

EAE

TREATED GROUP
(Decaborane 15 mg/kg

i. m.)

CONTROL GROUP
(Oleum Olivae 0,lml/100 g)

i. m.)
PNumber

of
animals

% of animals
with evident
therapeutic

effect i SE

Number
of

animals

% of animals
with evident
therapeutic

effect SE
Paresis 19 36,8±0,lll 12 0± 0,000 <0,01
Paralysis 21 23,8 ±0,093 28 0± 0,000 <0,05
The total
number of
animals 40 30,0 ±0,022 40 0± 0,000 <0,01

Table IV

BEHAVIOUR OF
THE RATS

Control
5 mg/kg

Treated animal
5 mg/kg

+ Decaborane
Control

10 mg/kg
Treated animal

10 mg/kg
+ Decaborane

The animal is quiet 0% 20% 0% 0%
The animal moves its
gnaws horizontaly 0% 70% 0% 10%
The animal bites the
Paper on its edges 80% 10% 0% 90%
The animal tears paper
mto pieces 20% 0% 100% 0%

0 = vvithout effect
— = effect vveaker
4- = effect stronger

Table V

Decrease H in CNS Increase H
in CNSD 1 TAM

Oxotremorine — 0 +
LSD 0 + 0
Morphine + -i- +
Chlorpromasine + +
Pentasol + + —
Strychnine + 0
Amphetamine — — —
Hexobarbiton — 0 +
Nystagmus — — +
Aggressive miče 0 0 0
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