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“EXPERIMENTAL BASIS OF THERAPY WITH ANTIHISTAMINE DRUGS

EARL R. LOEW, Ph.D. AND KLAUS R. UNNA, M.D.
Department of Pharmacology
University of Illinois, College of Medicine, Chicago
Scientific Exhibit
American Medica_l Association, Atlantic City, New Jersey
June 9-13, 1947

DEFINITION AND MODE OF ACTION OF ANTIHISTAMINE DRUGS

Antihistamine drugs are specific blocking agents which diminish or abolish

the effects of histamine on smooth muscle and endothelial cells.

Antihistamine drugs prevent or diminish the contracting or spasmogenic ef-
fect of histamine on the smooth muscle of bronchioles, gastro-intestinal tract
and uterus. They may, therefore, relieve hypermotility or spasm provided his-
tamine is an etiological factor. Spasm not due to histamine may not be con-
trolled since antihistamine drugs differ from “‘spasmolytic’” drugs in that they

may be devoid of a direct relaxing effect on smooth muscle.

Antihistamine drugs prevent histamine from increasing permeability of cap-
illary endothelium as indicated by diminished extravasation of fluids and dyes
into a wheal formed following injection of histamine or allergen.

Antihistamine drugs also diminish the vasodilating action of histamine as evi-
denced by decreased erythema and diminution of depressor responses to hista-
mine. The ability of antihistamine drugs to diminish vascular actions of his-
tamine probably accounts for their clinical effectiveness in several allergic con-
ditions.

The gastric secretogogue action of histamine is not materially diminished by

the antihistamine drugs now available. From the data published thus far, no
conclusions can be drawn concerning the effectiveness of* antihistamine drugs
in diminishing the secretogogue action of histamine on other secretory cells.

However, the normal flow of saliva is apparently not materially depressed,
since dryness of the mouth is rarely encountered in patients treated with anti-

histamine drugs.
Antihistamine drugs owe their anti-allergic effects to the fact that they block

the effects of histamine. Antihistamine drugs per se have little pharmacody-

namic action. Therapeutic doses do not significantly affect the blood pressure,

have no effect on the heart and fail to influence consistently the activity of the
gastro-intestinal tract. Rather, they protect the organism from the effects of

histamine, either injected in various ways or released from its bound form in
the tissues.

Thus, the mode of action of antihistamine drugs differs sharply from that of
other drugs used in allergy. Aminophylline or epinephrine and related pressor
amines combat various responses to histamine by their own pharmacodynamic
action which may be diametrically opposed to that of histamine on a particular

tissue or organ.

Antihistamine drugs constitute a palliative treatment in allergy since they
merely control the symptoms by protecting endothelial and smooth muscle cells

from the effects of excess free histamine released under pathologic conditions.
Since the antihistamine drugs are to be regarded as specific blocking agents

for histamine, the action of histamine itself and its role in allergy will be briefly

discussed.
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PHARMACOLOGICAL ACTION OF HISTAMINE

Histamine is one of the most potent pharmacological agents known and is
noted for its diversity of action on various tissues. Although the action of hista-
mine is fundamentally the same in animals and man, the degree in which certain
of its effects predominate over others is different in different species. Each spe-
cies reacts to histamine in its own characteristic manner.

Prominent effects of histamine:

1. Spasm of smooth muscle—with the exceptian of the iris and possibly the
arterioles in some locations.

Bronchiospasm—pronounced in guinea pig, less apparent in rabbit,
dog and man.

Gastrointestinal spasm—in all higher animals and man.-

Uterine spasm—histamine is not used as an oxytocic agent because
of its numerous other actions.

2. Dilatation of capillaries and venules, as well as arterioles in certain vas-
cular beds.

Hypotension is the resultant of vasodilatation — pronounced in doé.
Myocardial depression only with large doses of histamine.

3. Increased capillary permeability. In systemic reactions, hemo-concentra-
tion may result and contribute to the hypotension.

Wheal formation and attendant erythema are local reactions referable
to the increased capillary permeability and vasodilatation. Axon reflexes
are also involved in the local cutaneous reactions.

4. Secretory effect on gastric, salivary and lacrimal glands, as well as the mu-
cosal glands of the alimentary and respiratory tract. Of greatest impor-
tance is the hypersecretion of the gastric glands induced with minute
quantities of histamine. The concomitant occurrence of pylorospasm and
hypersecretion are dual factors which may be related to peptic ulcer and
other gastrointestinal disturbances.

ROLE OF HISTAMINE IN ANAPHYLAXIS

It is an accepted fact that the antigen-antibody reAction is a fundamental re-
action in anaphylaxis and most forms of allergy. The antigen-antibody reaction
causes the production or liberation of pharmacologically active humoral sub-
stances which account for the major symptoms. Evidence is outlined which
constitutes proof that histamine liberated from tissue cells causes the most im-
portant symptoms encountered in anaphylaxis.

Release of histamine in anaphylaxis: Histamine is normally present in the
tissues of nearly all animals, for the most part in a bound and inactive form
which can readily be liberated in an active form. The amount of free or active
histamine in blood, lymph and reacting tissues has been closely related to al-
lergic reactions and symptoms, the onset and duration of which coincide with

- elevated levels of histamine. Thus, the amount of histamine released from the
liver of a dog during anaphylaxis is sufficient to account for the severe hypo-
tension and death of the animal.

Failure to detect histamine in blood during anaphylactic reactions is not a
valid objection since histamine leaves the blood stream with extreme rapidity
and blood levels may not reflect the rise of histamine content in shock tissues
where the reactions occur. Furthermore, it has been demonstrated that white
blood cells and platelets which contain large amounts of histamine are “screened
out” by capillaries of shock tissues, thus localizing the histamine which after
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its release from these cells can exert its effect at a time when blood histamine
has apparently decreased.

Conspicuous similarity in responses to histamine and to antigen (in sensitized
tissue): Without exception, animals of a single species react similarly to both
histamine and antigen.

1. Bronchiospasm—is 4 prominent feature of anaphylaxis in guinea pigs in
which histamine causes severe broncho-constriction.

2. Intestinal and uterine spasm—occur regularly in anaphylaxis.

3. Hy})otension—is a prominent feature of anaphylactic shock in those ani-
mal species which also respond to histamine with a marked fall in blood
pressure -(rabbit, dog).

“4. Local cutaneous reactions—involving vasodilatation and increased capillary
permeability are elicited by antigenic substances in sensitized skin as
well as by minute amounts of histamine. Differences in type of reaction
to histamine and antigen, when existent, are apparently due to factors
operating in addition to histamine.

5. Gastric secretion—is augmented when sensitive persons are exposed to
light, heat or cold, which suggeststhat histamine has been released from
tissues.

Effectiveness of antihistamine drugs in anaphylaxis: Antihistamine drugs
are remarkably effective in preventing and diminishing both anaphylactic
and histamine-induced responses in animals. Likewise, these drugs are known
to control many allergic manifestations in man. The results obtained with
these specific antihistamine drugs in anaphylaxis and allergy may therefore
be regarded as further convincing evidence for the major role which hista-
mine plays in anaphylaxis and allergy. The slight degree of atropine-like
action exerted by antihistamine drugs (greatest with Benadryl) does not de-
tract from the argument since atropine itself is only of little value in ana-
phylaxis and allergy. -

Failure of antihistamine drugs to block effects of histamine and thus alle-
viate symptoms in some cases of allergy does not detract from the histamine
theory of anaphylaxis. Overwhelming amounts of histamine may not be
blocked by therapeutic doses of these drugs. That histamine is probably not
the only cause of symptoms may possibly be demonstrated by the diagnostic
use of antihistamine drugs.

THERAPY WITH ANTIHISTAMINE DRUGS

Margin of safety: The antihistamine drugs available possess a large margin
of safety. The toxic (lethal) doses in animals' (mouse, rat, guinea pig, dog)
are from 10 to 50 times greater than those (therapeutic) doses which are ef-
fective in blocking the action of histamine. Very large single doses of anti-
histamine drugs cause stimulation of the central nervous system, tremors and
convulsions in which the animals may die. Antihistamine drugs have been
administered daily in relatively large doses to dogs over extended periods of
time without producing any toxic manifestations.

Effects of therapeutic doses: In man, therapeutic doses of antihistamine

- drugs exert little, if any, pharmacodynamic effects. There is no significant
effect on the vascular system; some investigators found a slight decrease in

blood pressure during treatment with antihistamine drugs. The functions of

the gastro-intestinal tract are not materially affected. Some of the drugs

(Neoantergan, Pyribenzamine) may have a tendency to increase motility,

others (Benadryl) to decrease it slightly. It is curious to note that in contrast

to their stimulatory effects on the central nervous system in animals, anti-

histamine drugs frequently have a sedative effect in man.
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Antihistamine drugs are effective when taken by mouth. They are rapidly
absorbed. The duration of the effect of the usual therapeutic dose (25 to
50 mgm.) is about 4 to 6 hours. Therefore, if prolonged effects are desired,
medication should be repeated after 4 or 6 hours. Doses in children are
correspondingly smaller. It has been recommended not to exceed an amount
of 2 mgm. per pound of body weight in a single dose in young children.

The metabolic fate of antihistamine drugs in the body is as yet unknown.
When administered at proper intervals, antihistamine drugs have no cumula-
tive effects. Habituation has not been encountered.

No specific contra-indications are known for the therapy with antihista-
mine drugs. Other anti-allergic drugs may be administered while the patient
is treated with antihistamine drugs. Obviously, antihisbamine drugs should
not be given whenever a diagnostic skin test is intended.

Side-effects: Fortunately, the side-effects encountered with therapeutic doses
are not of a dangerous character and seldom inconvenience the patient to such
an extent that medication has to be discontinued. Untoward reactions will stop
promptly after withdrawal of these drugs. A temporary decrease in the dose is
often sufficient to overcome unpleasant side-effects.

The majority of the side-effects involve the central nervous system. A mild
degree of sedation expressed by sleepiness and drowsiness is the most fre-
quently encountered side-effects. The drowsiness which appears to occur more
frequently with Benadryl than with Pyribenzamine can be relieved by caf-
feine, ephedrine or amphetamine. - Disturbances of the gastro-intestinal tract
are less frequently observed; vomiting is a rare side-effect.

Side-effects include (in order of frequency observed) :

(1). Drowsiness- (4) Headache

(2) Dizziness (5) Dry mouth

(3) Nausea (6) Intestinai cramps and diarrhea
(7) Vomiting
INDICATIONS

In view of their mode of action, antihistamine drugs are indicated in those
conditions in which histamine is or may be assumed to be a causative agent.

Thus, treatment with antihistamine drugs has yielded excellent results in
urticaria, pruritus, dermographism and drug reactions. It is not surprising
that antihistamine drugs have been less reliable in the treatment of other skin
afflictions, such as atopic dermatitis and eczema, in which the causative con-
nection with histamine is less well established.

Acute allergic manifestations on the mucous membranes, like vasomotor
rhinitis and hay fever, respond readily to treatment with antihistamine
drugs, whereas the benefit derived from these drugs in gastro-intestinal al-
lergy is less consistent.

It should be pointed out that the efficacy of antihistamine drugs in asthma
is relatively small. Severe asthmatic attacks can seldom be controlled by
antihistamine drugs, an indication that bronchial asthma may be caused by a
variety of causes in which histamine may not play a major part.

Obviously, the indication of antihistamine drugs is dependent on the appre-
ciation of the mechanism and a more concise knowledge of the underlying
causes of many supposedly allergic diseases. The use of antihistamine drugs
for diagnostic purposes has already materially contributed to the elucidation
of certain allergic manifestations especially in the field of drug sensitization.
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