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Histamine is one of the local hormones which have been claimed to play a
role in neurohumoral transmission. It is a normal constituent of nervous tissue,
as are histidine decarboxylase and histaminase. These facts were shown by
Kwiatkowski (18), by von Euler (5, 6) and by Werle and co-workers (34, 35).
Von Euler and Astrom (7) showed that a histamine-like substance is released in
Tyrode solution when an excised nerve of cattle is stimulated. The question
thus arises whether under physiological conditions histamine plays a role in
neurohumoral transmission (see a recent review, 1).

The humoral transmission of posterior root vasodilator fibres. The vasodilatation
by stimulation of the posterior spinal roots is the first phenomenon which
suggested neurohumoral transmission: the reasons are its slowness to appear
and disappear, and the fact that it can be postponed by interruption of the
circulation.

(a) Evidence of humoral transport was given by the experiments of Kibjakow
(17), Bain (4), and chiefly Ungar and co-workers (29, 30, 31). But there was no
evidence that the substance was histamine itself, and Ungar spoke of histamine-
like substances defined as compounds increasing gastric secretion in the
atropinized dog at low doses. This was a pharmacological, not a chemical
definition, and, in this sense, Ungar suggested that these nerves should be
called histaminergic.

When Ungar and I (32) studied in the dog the substance released in the
venous plasma by peripheral stimulation of lumbar dorsal roots, we found that
its chemical and pharmacological properties were not those of histamine. Its
properties were similar to those of a compound obtainable from epinephrine
(33). Its action on isolated guinea pig’s ileum is inhibited by atropine sulfate
at 5 X 1077, a concentration ten times higher than that required to inhibit the
action of acetylcholine.

The histamine-like mediator fo?md by Kwiatkowski (18) in chloralosed cats
and by Ibrahim, Stella and Talaat (15) in chloralosed dogs may be identical
with the above substance. In the nervous vasodilatation of the urethanized
rabbit’s ear histamine seems to be excluded as a mediator (14).

(b) On the other hand, antihistaminic compounds seem without influence on
nervous vasodilatation. After intravenous injection of antergan (10 mg./kg.) in
the chloralosed dog, Lefebvre and I (26) showed in 1943 that the peripheral
stimulation of the first sacral posterior root gives rise to about the same degree
of vasodilatation as previously. However, the dose of histamine which previously
elicited a vasodilatation of about the same range as nervous stimulation was no
longer effective, In man, after ingestion of antergan (0.40 g), the reflex component
of the triple response to histamine was prevented; however, the vasodilatation
produced in the skin by electric stimulation of nerves had still the same effect
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(26). In rabbit ear, Holton and Perry (14) found that the nervous vasodilata-
tion persisted when histamine vasodilatation was abolished by neo-antergan.
In the dog, the dorsal root vasodilator response is not inhibited by pyribenzamine,
as shown in 1953 by Frumin and co-workers (10); thus the positive results of
Ibrahim, Stella and Talaat (15) in chloralosed dogs have not been confirmed.

(c) The chemical nature of the mediator is not known, although according to
recent work of Holton and Holton (13a), it might be ATP or ADP; it may be
said that it is less stable than histamine and more so than acetylcholine (32).
Atropine sulfate, at a dose of 0.1 to 1 mg./kg., abolishes cholinergic (8), but
not posterior root vasodilatation; at doses of 3 to 5 mg./kg., given intravenously,
it can block the posterior root vasodilatation transiently and incompletely,
without altering vasodilatation elicited by intra-arterial histamine (10). Eserine
does not potentiate posterior root vasodilatation in the dog (10) or in the rabbit
(14), and the opposite results of Wybauw (36) in the cat are open to question.

Humoral transmission in the spinal cord. Hellauer and Umrath (13) assumed
that the substance causing so-called antidromic vasodilatation was identical
with the central synaptic transmitter of sensory nerves; and, in fact, Hiusler
and Sterz (12) claimed that the stimulation of sensory nerves releases a histamine-
like substance in the perfused spinal cord of the frog and that injection of
histamine in this preparation produces stimulation of motor nerves. But the
chemical nature of the histamine-like substance released seems still uncertain.

Histamine and the vasodilator axon reflex. Another question is whether histamine
is involved in the vasodilator axon reflex, which takes place after irritation of
the skin. Injected histamine can stimulate the peripheral end of these fibres
and elicit a vasodilator axon reflex. On the other hand, local irritation of the
skin is followed by such a response, and injured cells release histamine-like
substances, as shown by Lewis (20 and 21).

In man, I could show (24) that the surrounding flare which appears after
skin injury is prevented by ingestion of antergan (0.40 g). Therefore it seems
that the histamine-like substance involved is histamine itself. Furthermore,
since the vasodilator nerves are still effective on direct stimulation, it is apparent
that histamine acts not as mediator at the end of the axon reflex but as the
stimulus at its origin. I suggested elsewhere (23) that the stimulated fibres are
not sensory but centrifugal fibres, just as in all other known types of axon
reflexes.

Histamine as a peripheral mediator of pain. A stimulus begins to be painful
just when it begins to be injurious for cells. On the other hand, injured cells
may release histamine and intracutaneous histamine injection can elicit a
painful sensation. Therefore, histamine was considered as the specific mediator
for pain by Rosenthal and co-workers (19, 27, 29). One of their numerous and
well-known observations was the inhibition by high dosages of compound 929 F
of pupillary reflexes evoked in the dog by pinching, pricking, cutting or faradically
stimulating the skin.

I was unable (25) to confirm these results on vasomotor reflexes with a more
specific antihistamine: antergan (10 mg./kg.). But for two other painful sensa-
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tions, perhaps burning, and very likely itching, histamine may be the mediator.
The evidence is as follows: a. Histamine induces itching when superficially,
and burning when more deeply injected in the skin. b. Histamine is released by
itching or burning stimuli. ¢. Antihistaminics are very effective against itching,
and I saw that antergan is able to weaken the burning sensation produced by
hot water (25). Using the terminology recently proposed, it may be possible to
assume the existence of “histaminoceptive” fibres; other substances, however,
especially acetylcholine, may participate in the stimulation of these fibres.
The analgesia developing during histamine desensitization (16) may also indicate
some complex connection between histamine and pain.

Histamine and gastric secretion. An early theory proposed that histamine
may be gastrin, but Komarov (17a) was able to obtain a gastrin preparation
which was apparently free of histamine. Then Babkin (2) and MacIntosh (22)
suggested that histamine acts as a final common agent released in response to
all kinds of stimuli, and, amongst them, to nerve stimulation. In fact, autonomic
nerve stimulation does not provoke acid secretion in those species where
histamine is also ineffective (3, 9); and histaminase is capable of reducing greatly
or abolishing the gastric secretory response to histamine, as well as to food and
to other drugs (11).

Conclusions. 1. The mediator of the vasodilator fibres of the posterior roots
seems to be neither histamine nor acetylcholine. 2. After irritation of the skin,
histamine released by injured cells is able to stimulate peripheral endings of
the vasodilator fibres and elicit a vasodilator axon reflex. 3. In the same way,
histamine released from the skin by certain aggressions can stimulate the
peripheral origin of certain sensory nerves and elicit painful sensations such as,
possibly, burning and, very probably, itching.
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