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Conditions of altered sensitivity to antigens and
haptens are widespread in eanimals and in man; these
ineclude anaphylaxis, the anaphylactold allergies, and
idlosyncrasies.

True anaphylaxis results from the introdueftion of
a specific antigen into a sensitized amnimal, The symp-
toms of experimental anaphyls#ctic shock 1nclude marked
depression of blood pressure, asphyxial convulsion, in-
creased catabollism of proteiln, edema, urticarila, de-
creased coagulations of blood, hemorrhage, eosinophilia,
and violent contraction of smooth muscle: bronchlolar,
uterine, stomach, intestine and bladder. Human beings
are less susceptible to these effects than are certain
laboratory animals, and the symptoms of c¢linical ana-
phylactoid allergy are: pruritis, urticaria, erythema,
weakness and in extreme cases, coma. The induced
state of hypersensitivity appears only after a latent
period, during which the transferred antibody is being
fixed in the tissue. Any inerease in the quantity of
the circulating antibody, as 1n desensitization, pro-
tects temporerily against allergy, by allowing antigen-
antibody combination outside the tissue cells. When
this combination occurs within the cell, anaphylaxo-

toxin 1s liverated.



Peterson (1945} explains the allergic phe-
nomena as a reaction to stimulus differing from
the normal only in speed and in intensity. This
response against the foreign protein involves the
entire vascular system and 1s reflected clinically
by rapid shifts 1n capillary permeabllity.

The individual cells of the body exist in a
state of unstable equilibrium, pendulating between
two poles; activity and rest. The "labile biotonus"
of the entire orgeanism is maintained by interplay of
meny individual balances; for instance, acld-base,
water balance, temperature balance, lipoid balance
and the calcium-potassium ratio is to mention only
a few. Y“Every energy Iimpact upon the body must be
equlliberated and energy effectors are legion. The
most common alterations are changes 1n imnmedlate
environment in which we exist. Chahges in light,
alr, cumulative effects of temperature, character
of food, work, exerclse, and the contact with the
world of microorganisms, allergins and toxins."
Air hunger too, may be at the root of some di-
seases., As long as cells are supplied with oxy-
gen they have little dysfunction. Even the acute

clinical picture in allergy is sald by some to be



basically assoclated with local anoxia, brought
about with the changing tone in smooth muscle or by
alteration in cell permeablility and the colncident
stasis thereby entailed. Thilis period of 1lncreased
vascular tone 1s also commonly assoclated with ex-
citement, cold, trauma and so forth. It 1s during
this phase that tissue anoxia ensues.. Capillary
active substances are then formed, histamine and "H-
like™ in nature, which lowers the blood pressure
level and dilates the capillaries.

Clinical conditlons such as asthma, hay fever,
eczema, urticaria, serum sickness, angioneyrotie
edema and many others 1nvolving the skin, brain,
and gastro-intestinal tract have gradually come to
be recognized and grouped as diseases of allergy,
with a definition ¢ommon to all: human hyper-sensi-
tivity to ordinarily harmless substances. They rep-
resent more or less local anaphylactold reactions in
which tissue antibodles cause reactions varying from
mild edema and erythema to the more severe conditions.
All types of human sllergy show strong familial ten-
dencies which are at ieast partly due to congénital
pecu larities of the tissue protein.

Specific desensitization affords fairly adequate

relief. Drugs, chemlcals, cosmetics, animal furs, foods

and.plant substances are to be eliminated when they are



found to be offending. These are the procedures of
choice in combating the allergic states. Skin testing
for specific antigens, however, has 1ts limlitations and
desensitization requires time and is not one hundred
per cent effective. It is in such conditions as these
that the search has leaned in many directions for
palliative measures to alleviate the distressing symp-
toms of allergy until desensitization occurs or to tide
the patient through the season of sensitivity. "It is
the aim of this report to analyze the physiological
approach to symptomatic relief of the anaphylactold
states and to review the clinical and pharmacologlcal
data of various medicaments used. The most recently
popular drugs Beta dimethylaminocethyl benzhydryl ether
hydroehioride and Pyridil N'benzyl N'dimethylethylene-
diamine hydrochloride will be thoroughly discussed and
evaluated.

Evidence has been qulte obvious from the beginning
which suggests one substance common in all allergilc
entities may be responsible for the ensuing reactitons.

In 1910 Dale and Laidlow, in experimenting with
histamine, noted typicasl symptoms of ansphylactic shock
upon injection of histamline into laboratory animals.
The reporting of this consequently, K stimulated further

study to incriminate histamine as the mediator of ana-



phylactic symptoms. Lewis later demonstrated the
triple response, displayed after flesh injury by
thermal, chemical, physical or allergic agents. This
i1s identical with local reactions produced by intra-
dermal histamine Injection. (Lewls 1927)

Best in 1927 furnished a reasonable explanation for
the source of histamine in anaphylaxis by demonstrating
1ts presence as a normal constituent of tissue. Five
years later, in 13832, Dragstedt demonstrated an increase
in blood histamine with concomitant decrease in liver
and ‘lung histamine during anaphylactic attacks 1in dogs.
Enough histamine was detected in the inferlor vena cava
of these dogs to produce the sagme vascular response as
that resulting from administration of intravenous hist-
amine. Seventy to one hundred percent pf normal blood
histamine 1s located in the leucocyte according to the
work of Code in 1937.

There has been no valid argument, to date, against
the evidence presented in favor of histamine, as a
potent factor in the production of the signs of anaphy-
lexis,., Practically all admit that histamlne per se can-
not -explain all ths manifestations of the anaphylactold

activity. Apart from the fact that there are multiple



points of resemblance between anaphylaxis and
allergy, evidenee also enhances the histamine concept
of allergy by the results in man. The effect 1s con-
sistent with many of the phenomena of allergy. Ran-
dolph and Racherman (1941) are in agreement with this
trend of thought. It was further demonstrated by
Cohn and Katz (1941) that 1n vitro histamlne 1s re-
leased from the leucocyte upon addition of' the spe-
ciflc allergin. Katz 1in 1942 observed the release
of histamine from human skiln by the application of a
specific agent. Vast effort 1s being expanded to con-
trol allergic dlsease in man; based almost entirely
upon the fundamental concept that histamine 1s etlo-
logically related to allergy, Desplte the fact that
investigators have not yet 1solatel it in 1ts crys-
talline purity, this concept 1s theoretically sound.
With the above view i1n mind, one might remark
"just what 1s histamine?" Chemically it 1s beta=-
imidazolylethyleneamine. Since 1% 1s a constitu-
ent _of ergot the synonym ergomine 1s less fre-
quently used. It owes 1ts pharmacologlical

activity to 1ts NH, amine group and to



its NH group, the former acting as an anchoring group
with the chemical receptors of smooth muscle and the
latter as a stimulating agent. (Dragstedt 1945)

In vivo the putrifaction of bacteria pius histidine
forms histamine, a constituent of intestine and- feces.
It 1is also present in the pttuitary gland, liver, stri-
ated muscle and other tissue. It may be released from
tissue in response to nervous stimulation, giving a
basis for the theory that histanerglc nerve fibers are
present in tissue. The concentration of ergomine in
human blood varies from one to sight micrograms per
one hundred cubic centimeters. One one-thousandth
mill$gram will drop blood pressure in man with intra-
venous injections., It is destroyed by the enzyme hist-
aminase, this occuring principally in the kidney. Best
and Taylor go on to state that when histamine is intro-
duced inte the human skin a characteristic triple re-
sponse occurs, which consists of:

1. Local dilitation of the minute vessels.

2. Increased permeability of the vascular
membrane.

3. Widespread dilatation of the neighboring
arterioles.

The first two are due to direct action of liberated

histamine on the vessel wall, while the third 1is due to



local axon reflex mechanism,

FPriedlander and Felnberg (1945) observe similar
actlion and that the skin responds to the varlious forms
of stimuli by liberation of a chemical “H-substance",
indistinguishable from histamine in its local action
on vessels and nerves. That a varlety of clinical syn-
dromes are due to the release of such a substance 1lnto
the tissue, appears to be well established. Asthma may
well e such a manifestation since histamine ca progduce
a bronchlolar spasm, edema of the mucous membrane, and
and increase 1n secretion of the mucous glands. The
mucous membranes reactlions of the respliratory tract
present 1n hay fever and 1n allergiv rhinlitls are like-
wise stimulated by histamine resctions. Elam, Ancona
and Kerr in 1945 were able to recover "H-like substance"
in the nasal secretion of patients with allergic rhin-
1tis. These extracts were capable of producing a dose
response curve similar to histamine. In the skin loeal-
1zed edema manifests 1tself clinically as urticaria and
angloneurotic edema; in the labyrinth as Menlere's syn-
drome. It 1s admitted that much more work will have to
be done Dbefore the exact significance of thls and other

histamine-1ike activity can be evaluated.



With these foregoing concepts in mind, the use of
anti-histamine substance to counteract the signs of
allergy becomes rationalized. These drugs are used
clinically to provide temporary relief from anaphylac-
told symptoms and are not intended as a permanent cure.
In the attempt to evaluate the efficlency of any drug
and specifically those used in allergic disease, 1t must
be remembered that symptoms per se, are self-1limited.
BEven in chronic cases, spontaneous improvement may take
place at any time in retaliation to the disappearance of
inhaled and ingested antigens from the patient's environ-
ment. Llkewlse spontaneous desensitization may occur.
Psychogenic factors, too, must be considered, particular-
1y when relief 1s obtained with placebss

In our approach to the histamine antagonists two
maln groups of ehemically well defined substances are
considered to possess specific antihistamine activitiles:
amino acilds like arginine, histamine and cystine; and
secondly, certaln aromatic derivatives of aminoethanol
and ethylenediamine. (Lehman 1942) {Loew, Kalser and
Moore 1945) All of these substances are chemically and -
pharmacologically closely related. Recently Mayer and
his assoclates (1945) have investigated a group of alpha-

aminopyridil and alphaaminopicoline derivatives posseéss-
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ing highly potent anti-histamine activity.

Presumably the clinical action of such a group of
drugs could be said to be brought about by one or more
mechanisms:

1l. By directly opposing the pharmacologic
action of histamine through a stimulation
of the sympathetlc nervous system, as
demons trated by the action of epinephrine.

2. By the direct relaxation of bronchiocl muscu-
lature.

3. Prevention of histamine release.

4, By direct chemicsal combination with , and
neutralization of the histamine liberated
at the site of action.

5. By bloeking the action of histamine.

This 1s in accordance with the description of Fried-
lander. (1946)

Presuming that a tolerance to histamine could be
obtalned by repeated administration of the agent,
Ramirez and St. George (1924) reportéd on a group of
asthmatics. Temporary favorable results were obtalned
in two of ten patients with increasing doses of hist-
amine. (Feinberg 1946) Farmer (1941) too claims some
efficacy to this management. Ernestine and Banks re-
ported some improvement in half of the cases of urticaria,
pruritis and angloneurotic edema treated in this way.

Recurrences were marked in all, concluding that no

actual diminished sensitivity to histamine was observed.
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Wells, Oray and Dragstedt in 1941 further developed
this 1dea after a series of dog experiments using re-
peated histamine injections. Felnberg (1946) too feels
that the effectiveness of this therapy has been wildely
exaggerated.

Fell and Marshall (1943) attacked thils same. %isory
from another angle,by lnvestigating the activity of the
histamine conjugate, to stimulate production of specific
histamine antibodies. Utilizing an azo linkage they
joined histamine to various proteins such as casein and
horse serum globulin. Although Cohen reports effective
clinical results he glves no substantiating statistieal
data. Later,in 1945 Cohen and Friedman agree that what-
ever slight degree of immunity that it may produce 1s of
l1ittle value. The committee on Pharmaceutical and Medica-
ments of Americal Academy of Allergy summarize their 1inform-
atlon indicating that those who have glven histamine azo
protein a falr trial report total ineffectiveness per
se, or whatever action i1t may have had 1is attributed to
its non specific action.

As early as 1929 physiologlists,as Best, demonstrated
the enzyme, histaminase as capable of destroying hist-
amine in vitro. The fad of its clinical use realized
wldespread favor from 1939 to 1942 with a number of

favorable clinical observations 1n urticaria and vaso-
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motor ' rhinits. (Roth and Rynearson 1939) The re-
sults in humans have falled to prove effective, as

they did in vitro. Best, Alexander and others stated
that in study over a long period, histaminase was.of

no specific value. The Counclil on Pharmacy and Chemis-
try of the Amerlcan Medical Association did not con-
sider its value worth including it in the New and Non-
official Remedies.

In Feinberg's (1946) complete treatise on anti-
histamine agents he reminds us that it is important to
realize the commonly used group; eplnephrine, procaine
and ephedrine owe their therapeutic value to their vaso-
constrictor action. It 1s not -the scope of this paper
to include such drugs, since they are not anti-histamine
in nature.

Not until 1937 when Edblacher and his co-workers
showed that the amino acids histidine, cystine and argi-
nine inhibited histamine contractions of gulnea pig in-
testine, was investigation continued. (Feinberg 1946)
Ackermann continued this work in 1939, as did Halpern.
More recently Landau and Gay in 1944 noted high rats
of fatalities 1n laboratory animals due to toxic react-
ions produced in effective doses. Their activity is
slight since it requires two hundred and fifty thous

times more arginine than histamine in order to counter-
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act the histamine reaction. Mayer (1946) dogmatically
states that the amino acids have no therapeutic value in
vivo against histamine poison. Finally, experiments in
man have falled to produece any effect on the pellen re-
action in sensitive subjects.

Peinberg (1946) interprets the work of the French
investigators FTguweiaAnd Besgel (1937). They base their
conclusions on the synthetlc pherml¥e ethers of amino
alcohols, Histamine 1s counteracted both in vitro and

in vivo with this group. The most effective of these

was
GH_ ,CH
CH - HH CH
— 0-C=-C-N 929F
HH GCH
CH

2-isopropyl, 5 methyl phenokyl dlethyl amine
often referred to as thymoxyethyl dlethyl-amine. This
was utilized 1n dog-demonstrations and nelther destroyed
nor did it antagonize the action of introduced histamines
as a gastric secretory stimulant. (Loew and Chickering
1941) It was found to be very toxic by thils group and
by Glimenko in 1941.

Wilcox amduSewal in 1942 reported on another such
group in which they injected doses of compound 1571 F

into gulnea plgs, previously given six times the minimum
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lethal dose of histamine. The drug was lneffective in
influencing cutaneous reactions. Primarily it prevents
smooth muscle contractlon, saving the 1life of the animal
but not preventing the development of manifestations of
shock.

Hollenbech (1943) in comparing the compound 1571 F
"with 929 F states that the former is a more active H-
antagonist than the latter. Clinical trial of both the
drugs did not support their therapeutic efficacy. The
weak action and high level of toxicity was too great to
warrant their use as specific antagonists. Loew and
Bourque in 1943, and later Ellis confirmed this evidence.

Another group of related agents only slightly differ-
ing from 1571 F are described by Halpern (1942) : 2325 RP
and 2339 F. The latter proved to be more desirable and
was tagged as Antergan. Few 1if any reports of this com-
pound crept into the English literature until Feinberg
(1945) combed the European journals dating from 1942,
Urticaria, eczema, hay fever, perrenial vasomotor rhin-
itis, asthma, migraine, dermatitis and pruritis were all
relleved in varying degrees. Halpern 1s also quoted as
stating that he does not belleve that the drug prevents
liveration of histamine, but he does postulate that the
compound does modify the reaction of organs in such a way

that histamine 1s incapable of exercising 1lts customary
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effects.,

Two years later in 1944 the French investigator

Bovet (Felnberg) desceribed another ethylidene deriva-
tive he named Neoantergan or c¢ompound 2786 R P.

Hzc ° )

> ¢

CHy
> N=C-C-N

Np Methoxylbenzyl-N-dimethyl amino ethyl alpha amino
ﬁn;%£§§§2an literature professes that this coémpound
1s more effective and less toxic than Antergan and is
better tolerated.

In seasonal hay fever, the drug was beneflcial to
thirty-nine of sixty patients, or sixty-five per cent;
in one of five, or twenty per cent of asthmatics were
relieved. A dose of one milligram per kilogram of Neo-
antergan protected against seventy-five lethal doses of

histamine. Felnberg concludes from his personal experl-

ence that the drug 1s effective and beneficial.
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RECENT AMERICAN ANTI HISTAMINE AGENTS I. Benadryl.

Loew who had previously studied. various anti hist-
amine compounds has had consideravle experience in this
field. In his search for more potent compounds he and his
assoclates screened a serles of twenty-one benzhydryl
ethers and amines by tests which determined the degree
of protection each compound possesed against broncho-
spasm, Iinduced in gulnea plgs exposed to an atmosphere
. of atomized histamine. ~Three of the benzhydryl ethers
were found to posses high antl histamine activity in
assoclation with low toxicity. Most Hromising of these
.was beta dimethyl-amino- ethyl-benzhydryl- ether hydro-
chloride, which had previously been synthesized by
Rieveschl and Huber (1944). (Felnberg 1946) in the
laboratories of the Parke Davis Company. They reported
several of these synthetic benzhydryl alkomine ethers
to posses antl allergic and antispasmodic activity. 1In
a later publication Loew, Kalser and Moore (1945)
suggested that the new compound was two to four times
as active as elther 929 F or 1571 F, I&d4S much less toxic
and has a distinct and separate pharmacologlc action of
preventing at least some of the effects of histamine.
Early experiments were varled,but the results were con-

sistent. It consistently alleviated bronchiol constrict-
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ion, anaphylactic shock and the vasodilating-vasocon-
stricting action of induced histamine.

When histamine aerosol was inhaled within a closed
chamber the mortality rate in guinea pigs reached one-
hundred per cent. Beta dimethyl- amino-ethyl benzhydryl
ether reduced this to zero. Comparative studies were
then done with effective antispasmodics in histamine-
induced bronchoconstriction. The new drug was second
only to adrenalin, and then followed demeral, atropine,
papavarine and aminophylline. It was found to be
thirty times as potent as the latter.

Cohent's (1946-) investigations on guinea pig ileum
illustrate that the drug 1is six-hundred and fifty times
as sntagonistic as papaverine and fifty times morsa
potent than acetylcoline. The effectiveness in decreas=
ing the vasodilating action of histamine in man was

dramatic,
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PHARMACOLOGY

Through the combined efforts of early investi-
gators, the pharmacology of bata dimethyl aminoethyl
benzhydryl ether hydrechloride can bse tasbulated. It
is a white crystalline powder, slightly opalescent in
nature and soluble in alcoho}t and water. Under average
conditions of atmospheric pressure and temperature the
compound 1s very stable. (McElin 1945)

Commonly known to investigators as compound A 524,

it was later labeled as benadryl by the Parke-Davis

Company.
’ _,/, TN | TR CH
— T g-0-c=c-N* ? - HOL A524
- :

Studies on animals suggest three significant
actions. It alleviates:

1. Bronchlal constriction caused by histamine
or anaphylaxis.

2. The vasopressor effects of histamine.
3. Smooth muscle spasm.
Barnett, Barbas and Gross (1946) respect these activitiles
of benadryl more than any other compound heretofore
described.
The mode of actlion is naturally of interest. Fried-
lander and Feinberg (1945) presume that the clinical
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action could be brought about by one or more of the
following mechanisms:
l. By opposing the pharmacologic response of
histamine through stimulstion of the sympa-
thetic system.

2. By direct relaxation of the bronchial mus-
culature.

3. By preventing release of histamine.

4, By direct chemical combination with hist-
amine, bringing about neutralixation.

5. By blocking the action of histamine.

In view of absent peripheral- vasoconstriction the
sympathetlic activity of the drug does not appear plaus-
ivle. (Dragstedt 1945) Likewise it has been shown
that there 1s 1little likellhood of preventing the re-
lease of histamine unless injury incident to its re-
lease 1s prevented. Wells in 1940 stated that the
direct chemical comblnation between benadryl and hist-
amine 1s not 1likely and suggests that 1ts effect 1is due
to the combination at the site of action of histamine,
rather than with histamine 1tself, By so combining, the
drug prevents histamine from attachling to this same re-
ceptor mechanism, thus preventing i1t from exerting 1its
pharmacologic effect. In other words A 524 appears to
posses a greater affinity for the same receptor site

than does histamine. This explanation is well supported
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by clinical investigation. The abllity of the drug to
inhibit a wheal response by prior application at the
reaction site enhances -the bellef that’'the drug is ad-
sorbed at the site of action. The action 1s not a re-
versed@ one but 1t does minimize the effect of any further
liberated histamine.

The Mayo Clinic Report of 1946 summarizes their work

with Afstamine.

Site of Action Bffeet Produced Some Organs Affected

Smooth muscle Contraction Bronchioles, blood-

vessels, uterine

muscle
Capillaries Dilatation and Skin, mucous mem-
permeability branes
Gland of Ex- Sescretogogue Laerimal, nasal,
ternal pulmonary, and
secretion digestive glands
Cut end of Pain Skin

sSensory nerve

fibers

Elther local or oral administration of benadryl 1is

capable of abollishing the wheal and flare response of the

skin to local application of one per cent histamine.

Similar inhibition was noted on ragweed sensitive patlients.

The effect of benadryl on gastric acidity in

normal persons stimulated with histamline bears no con-

sistent results to date.
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Moderate lowering of blood pressure 1is the only
effect recorded on the cardlovascular system due to
A524, Heart slze, pulse rate, circulation time, cap-
1l1lary permeabllity and electro-cardiographic records
are in no way altered 1n norma}l persons recelwving
massive oral doses of benadryl. (Rieveschl and Huber
1944)

When instilled into the eoajunctival sac benadryl
was well tolerated producing moderate dilatation of the
pupll and a consequent interference with accomodation.

Normally the respiratory system 1s unaffected by
A 524. 1In asthmatics, on the other hand, it czuses a
decrease in respiratory rate and a rise in the vital
capacity in attempting to reach a normsl level.,

A constant per-centage of histamine acid phosphate,
administered parenterally, was counteracted by a given
dose of benadryl, regardless of the amount of the former
given. When the histamine level was malntained constant-
ly and the benadryl increased, the degree of histamine
inhibitlon rose sharply with a definite ratio curve.
Wells, Morris, Bull and Dragstedt (1945) plotted the
flgures:

1 mgm. benadryl antagonized.histamine 85.2
4 " i " 93.2
16 *® n " " 97.1
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and concluded that a-rectangular hyperbole is obtailned,
a curve which closely simulates the formulae for the
Loangmuir isotherm adsorption equation, indicating:

1. That benadryl is adsorbed at the site of
action of histamine, thus giving histamine
less opportunity to combine with its re-
ceptor site.

2. The amount of histamine inhibited bears a
consistent relationship to the amount of
benadryl administered.

A patient sald to be hypersensitive to cold was
studied extensively by Herton and McElin (1945). The .
blood histamine had risen during and immediately after
a perlod of active response to cold, demonstrating that
the "H-substance" in this case was definitely histamine.
The "triple response™ was produced on the patient's
forearm by holding an 1ce cube on the spot for three
minutes. Then benadryl was administered intravenously
for ten minutes and the ice applied to the opposite arm
for a similar period. The response was at least fifty
per cent less, producing one of the most definite demon-
strations of histamine antagonism ever reported.

The rellef in patients 1s entirely palliative and
transient in nature, generally lasting for three to six
hours. Results vary in a given group of patients, pro-

ducing relief on one occaslon,and under similar con-

ditions having no effect to the same patient at another
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time.

Certaln side reactions including drowsiness, nerv-
ousnéss, numbness of extremities, nausea and dryness of
the mouth may develop in patients under treatment with
benadryl. These may appear at any stage of the treat-
ment and need not bear any direct relationship to the
dosage.

Appearing in the Mayo Clinic Proceeding (1946)
were results of a study group of one-hundred cases
treated with A 524. Side reactions occured with fre-
quency. None of these were intensified enough to war-
rant discontinuance of the drug. Of these seventy-four

presented symptoms:

Cases Side Effect
44 Sleepiness
12 Dizziness
11 Dry mouth
10 Nervousness
6 Urinary frequency
4 FPatigue
3 Epigastric distress
3 Nausea
3 Difficulty in coordination

Total 74
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The first four grewes were considered as noteworthy.
Levin (1946) reports similar experience in some two-
hundred and thirty-three cases of which sixty per cent
experisnced side reactions. Several patients slept
fifteen to eighteen hours after receiving moderate doses
of benadryl. The effect was less marked in children.
Symptoms were severe enough in forty per cent to
warrant discontinuance of the drug. Some obtained relief
by lowering the dosage to two-thirds. Many of these
cases overcame the side reactions and were subsequently
able to tolerate larger dosss with good therapeutic
effect. Williams (1945) and Barnett, Barbos and Gross
(1946) reported drowsiness lasting for only one to one
and one-half hours in their respective cases. Most
patients exhibited a hypotension in assoclation with
the drowsiness., Kaelishe and Prickman (1945) describved
drowsiness in fifty-five per cent of their cases and
"a feeling of uneasiness or trembling® in many.
Feinberg (1946) states that these side effects are
undoubtedly closely related and may be regarded as the
result of a depression of the "higher centers®, In his
experience some fifty per cent of cases treated showegd
these temporary reactions in various degrees.

The dry mouth is explained by Code as probably due
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to bl .cking of the secretogogue action of histamine or the
atropine-like effect of benadryl.

Amphetamine sulfate or caeffine sodium benzoate 1s
used by many to alleviate the drowsiness. These pro-
‘cedures are limited by the systolic blood pressure. If
systollc pressure is below one-hundred and ten, use five
millagrams of amphetamine in the moraing or in two di-
vided doses. Reports are favorable in overcoming all
side reactions including urinary frequency. Nausea is
combated by glving a glass of milk before administration
of the drug. Temporary reduction in dosage and adminis-
tration of stimulants such. as black coffee or caffelne,
too, will alleviate many ill-effects (Zolov 1948).

Numerous animal experiments have been conducted to
determine the toxicity of benadryl. In massive doses ad-
ministered to laboratory animals over long perlods of
time, nervousness, irritability, cutaneous hyperesthesia
and peripheral neuritis become manifest 1n a few, as a
transitory finding. The hemcpoetic system of all anil-
mals remained undisturbed. Histopathologlc studies in
these animals revealed no changes in any organ tissue.
(Morris, Bull and Dragstedt 1945)

Studies on induced bronchial spasm suggest that

benadryl is fifteen to thirty times more toxic than
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tminophylliqg. McElln studled a series of laboratory
animals ven lethal doses of histamine; violent excite-
ment, convulsions and respirateory fallure preceded
death. Rieveschl and Gruhzit(1945) reperted exactly
the same findings. They also studled chronic toxicity
in dogs using massive daily doses for six weeks. These
showed no changes in the blood count, hemoglobin or non-
protein nitrogen. No appreciable change 1n eating habits
or welght of the dogs occured. The highest doses caused
nervousness, ataxla, gastro-intestinal reactions and
cutaneous hypsresthesia. Autopsy on these dogs revealed
no gross pathology. Histologlc examination of liver,
kidney, spleen, adrenal, cardiac muscle, braln, gall
bladder and so forth showed no acute degenerative pro-
cesses, The central nervous sytem was free from con-
gestion, edema, petechial hemorrhage or necrotie cells.
Death of the animals was primarlily assoclated with
respiratory failure. The M¥ayo Clinic (1946) reports
observations of non lethal doses in dogs demonstrating
violent ataxla and exclitement; no visual or mental im-
pairment. They too found no ewidence of degenerative
changes at necropsy. Unexplained congestion in the
choroid plexus, however, was present. There 1s no

avallable evidence of delayed or cumulative action or
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incompatabilities of benadryl.

Horton and McElin (1945) have followed the erthyro-
cyte, leucocyte and differential blood counts, as well as
urinalysis, on a representative group of clinical patients
with no assoclated abnormal findings. One group, placed
on high dosage for a considerable .period of time, showed
no alteration of bleeding time, platelet count or clotting
time, Heart disease, hypertension, or renal disease do
not constitute contraindications to benadryl therapy.
Since A 524 1s not a narcotic and posses a wide range of
tolerance 1t may be used for extended periods of time
without hermful effects on the patient. There 1s no
evidence indicating that benaderyl may be hablt forming. A
Wide degree of safety 1s noted.in human beings.

Indications for the use of benadryl are:

l. As an antl histamine agent in various allergic
states.

2. As an antispasmodic, to a lesser degree, 1n
dysmenorrhea.

3. The effectiveness of the drug in the followlng
has not been: fully established but clinical
observations indicate its therapeutic use-
fulness: angloneurotic edema, eczema, asthma,
cardio spasm, dermatomyositls, food sensiti-
zation, hiccough, migraine, pruritis, spastic
colltis, Menlere's syndrome and vesico-urethral
spasm,

4. To decrease cutamneous vasodilating actlion of
histamine and nasal congestion due to vaso-
dilating action on the nasal mucosa.
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5. Decrease pruritis of eyes or skin.
6. To diminish post rasal drip.

7. To obtaln general improvement in congestion-
of the nose and throat.

8. Relief of pruritis in atopic dermatitis,
urticaria, contact dermatitis, and pruritis
vulvae prevents secondary infection and
delaysd wound healing.

The average adult's single dose of benadryl is
fifty milligrams. This represents 1n the average per-
son two milligrams per kilogram body weight. The single
oral dose which 1s lethal in rats 1s five-hundred and
twenty milligrems per kilogrem body welght, giving some
1dea of the wide @argin of safety between an effective
dose and toxlc amounts. Usually cases are begun with
basic doses of fifty milligrems each evening before
retiring, for three days; this 1s gradually lncreased by
fifty milldgrams, 1f no associative untoward symptoms
occur, until one-hundred and fifty milligrams daily in
three divided doses is reached.. (Barnett, Barbos, and
Gross 1946) Lewin (1945) believes that by giving
initial dose in the evening the assoclated drowsiness
will not be a serious disabllity. In severe cases up
to four hundred milligrams daily, in eight divided doses,
may be necessary to control the condition. When relief

i1s once obtained maintainence doses of fifty to one-
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hundred milldgrdams daily will usually be sufficient

to prevent recurrences. The total daily dosage, of
course, 1s best determined by clinical trial and 1is
preferably administered following each meal and before
retiring,when more than one daily dose is required. 1In

no instance should & daily dose exceed four hundred millhs.
grams. (Park Davis Company Laboratories)

In the treatment of acute condltions the patient
should be instructed to awalt the effects of the initlal
dose for at least two hours, since partial to complete
symptomatic relief may follow the first dose, a second
dose not being required for five to six hours. Some
beneficial effect in responsive cgngitions may be expected
within a few hours following oral administration of the
drug. More resistant conditions may show minimum re-
sponse in one or two days, under which circumstance
dosage should be elevated. Large doses, over four-
hundred millagrims, are-usually not well tolerated by
most people. (Feinberg 1946)

In infants ten to twenty mlll grams have been em-
ployed and in children up to twn years twenty-five mills-
gram doses are used. Children fip to twelve years may be
given one or two teaspoons of the elixir three to four

times daily in acute conditions, with a reduced maln-
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talnence dose following. The elixir contains ten
millagrams per drahm (four cubic centimenters). This

18 sup.lied in bottles of one pint o¥ one gallon.

(Parke Davis and Company) If the elixir 1s not avail-
able for children, the powdered form in twenty-five milli-
gram capsules or part of a fifty milligram capsul may

be mixed with syrup or jelly and administered orally.
Occasionally if the elixlir 1s retained in the mouth for
any abppreclable length of time, anesthesia of the tongue
and buccal mucosa may be noticed. This 1s of no signif-
icance and wears off rapidly with no residual.

.The Parke Davis Company dispenses the fifty milli
gram capsule, in a pink jacket with its distinctive
white band. Capsules with a white body and pink top
contain twenty-five millagrams of the powdered form.

Parenteral administration has also been employed in
a limXted number of cases, with satisfactory clinlcal re-
sponse within three to ten minutes and persisting for
three to five hours. A sterile solution containing sixty
mi11lizrams of Benadryl in one-himdred cublc centimeters
of physiologlic salline 1s preferable. This form 1s of
particular value when gastro-intestinal symptoms manf-
fest themselves.,

Intra muscular injection in solution of ten milli-

grams per cubic centimeter has ceen used but the patient
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experience local tenderness,induration and erythema

at the site of injection.
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CLINICAL REPORTS

Hay Fever

Logan (1945) employed benadryl in treating twelve
children suffering from hay fever. The optimum dally .
dose was two milligrams per pound in dlvided daily doses.
Side reactions of drowsiness and-vomiting were noted.
Excellent therapeutic results were observed in nine of
the twelve cases, two of the remaining three received
moderate reljef, one reported no relief.

A geries of elghty-three petients at the Mayo Clinic
ae reported by Koelsche, Prickman and Carryer (1945)
were suffering from hay fever or- bronchial asthma. If the
patient 414 not have fifty per cent relief, the results
were recorded as of no benefit. Those complaining of hay
fever were relleved in seventy-five per cent of the cases,
gixty per cent recelving complete relief. The majority
of those reporting no relief had stopped routine medice-
tion because of unplescsant side effeets, drowsiness being
the usual complaint.

Many cliniclans reduced the dose and administered
the drug at bedtime with a consequent alleviation of
these undesirable effects.

Signs of improvement include cessetion of the nasal

discharge and relief of the irritating sensation in the



33

nose and eyes. This relief was noted by Zolov (1946)
within sixty minﬁtes after fifty milligrams of benadryl.
Hie patients reported relief for a duration of six to
elght hours. This was prompt and definite within
twenty to thirty minutes in sixty. per cent of Levin's
patients. (1946) He exclaims that side reactions were
less frequent in chiidren, but relief was short,lasting
three te six hours.

McElin and Horton (1945) report excellent clinical
experience in twenty-twe of twenty three cases of hay fever

treated with A524.

Yrticsria
Ben dr controls promptly but transiently the allergic

manifestations seen in dally practice. (Willlamé }946)
Among them urticarila,following liver injections, peni-
cillin or sulfornamide,by parenteral adminiztration,are

the most frequebtly seen. It acts more promptly than
adrenalin and has fewer undesirsble features, less treat-
ment 1s required, and the effects of medic-tion are more

persistent.

Thorough and complete data with followup examination
are presented by O'Leary. (1945) He assures ue that
urticaria 1s no small problem. Three hundred and six-

teen cases of urticaria were seen in the Mayo Clinic dur-
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ing 1944, or two and one-half per cent of 211l derma-
tology caser seen. They worked Adilligently snd from.all
anglee and concluded that . .the condition was due to a
temporery pathological permesability of superficilal
veesels, preducing extravesation of tissue fluid and
resulting in loealized edema. The condition is danger-
ous only when the trache2and larynx become involved, but
in any case it 1s very-unplessant, irritating and fre-
quently incapacitating when hands and feet are involved.

Acute urticaris subsides spontaneously in a few days
to a few weeks. The chronlc form, however, persists for
yeers and le as yet an etiologic enigma. As inferred the
chronic form has thus far been resistant to all forms of
treatment. Prompt relief in nine of sixteen cases of
the symptoms of acute urticaria (sixteen days duration)
occured in twenty to thirty minutes. The lesions were
gone in two to six hours. The remsining-six patients
were improved.

O'Leary also treated thirty five cases of chronic
urticaria which averaged four years duration, thirty
years of symptems belng the longest. Twenty four of
the thirty five had the additionel complaint of angio—-
neurotic edema. Common sites of swelllng were hands,

fece, armes, feet, legs and the throat. Only three were
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not benefited. Twenty five had complete rellef and
seven were improved. The dose was one hundred milla-
grams three or four times- dally. Recurrence of symp—
toms were marked when plscebos were substituted for
benadryl. The Mayo Clinic group conc¢luded that bene-
dryl 1s highly effective in relief of urticaria and
angioneurotic edeme. {(1946) This 1s only pelliative
and temporary and not curative except in the occasionsl
case.

Approximetely ten percent of patlente treated with
insulin have tramnslent perieds of redneess, swelllng and
pruritie at the site of the ln}ection. Thils may be a le
lated with local administration of benadryl, ™hich cen
be added to the insulin in the syringe. : This ghould be
of considerable ald in disbetic therspy.

Gastinesu and Leavitt (1946) discuss a case of
insulin-allergic response treated by similar method.
Previous methods had falled. The patlent had required
some s8l1xty-five units of insulin dally; she developed
severe edema of the fingers and lips. Benadryl was ad-
ministered orszlly in two hundred and fifty milligram
doses dally. Results were dramatiec. Thls group pre-
ferred the oral route to loeal application.

Similar reports with parenteral penlcillin-allergic



36

reaction, extensive sllergic lesinns from barbiturates

and other drugs are many. (Hart 1945, Curtis and Owens
1945, Q'lLeary sond Fsrber 1946, McElin and Horton 1945,
Williams 1946)
Todd (1946) finds such thérapy of value in:
1. Maintaining the urticarial patient in com-
fort Ifor a few weeks until specific desen-
sitization becomes effective.

2. 1In controlling the urticaris and anglioneur-
otic edema of serum sickness.

3. 1In relief of both allergiec and non-allergic
urtieceria.

He had excellent benefits in forty-seven of fifty-two

caser.

Asthma

An impressive case of Woldbott's (1946) is that of
a seven month old infant suffering from extremely severe
attacks of ssthma periodically, always terminating in
pneumonitis, etiology unknown. Describing these attacks
he reveals the child wse in complete shock, unconscious
with marked cyancsie. All efforts were without avsil.
Drematic rellef was procured with one-hslf gram benadryl
orally, within thirty minutes. . The pulse rate dropped
from an imperceptible number down to nineiy; respirations
fell from ninety-~six to thirty-four. Needless to say the
drug afforded definite relief.
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Advenced asthma, however, resvonds far less
readily to medication than do hives or hay fever.
(Woldbott 1946, Logan 1946) Relilef in thirty-three
per cent of twelve cases treated with benadryl by
Koelsche, Prickman and Carryer (1945) occured with
one-hundred millfgrams dally. They exprese thelr views
in that considerable more experience is needed before
conclusione can be. evaluated pertaining to asthma.

Zolov (1946) on the other hand had excellent
therapeutie results ln two of four cases treated with
A524. Levin 1946) has given the problem much thought
and a fair therepeutic trial. Eighty-seven patients,
fifteen of them children, were studied. Sixty-six per
cent prailsed the therapy highly. His good resulte
were. due to his keen analyels of the cases. He cbhserved
thet doses up to three hundred milligrams daily afforded
no rslief in esthmatics who had superimposed colds.
Chemotherepy to impro the upper respiratory infection
plus the benadryl following this wes the answer to the
problem. ermann {1946) too empha=ized that asthma
compllicated by becterisl infection was not resbonsive
to benadryl therapy. Sixty-five per cent of his patients
were re leved.with benadryl, whien not compiliceted by bac~

terisl infection. Horton and McElin {1945) had similer
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results. In fourteen of the sixteen selected cases who
showed no improvement from benadryl, suffered from bac=
terlial type of e2llergy for many years.

Curtis end Owens are not encouraged by their efforts

in sethma treatment with bensdryl. (1945)

errenlel Veosomcter Rhiniti

Nasal sturfinees, sneezing and excessive lécrimation
are frequently controlled within thirty minutes following
a single dose of benadryl. All reports of benedryl ther-
apy is excellent in these conditions, affording ninety
per cent rellef as an average. (Williame 1945, 2Zolov

1946, McElin and Horton 1945)

‘Histamine Cephalgie

Histemine cephalgi®, vesomotor rhinitis, hyper-
plastic sinueitlis and Meniere's syndrome ere closely re-
lated and are due to some fundamental dlsturbance in the
physiological mechanksm.

Willlams (1946), Zolov (1946), McElin and Horton
(1945) find benadryl effective in about fifty per cent of
petients dlagnosed as having histamine cephalgia. MHNart
(1946) Ainferred only moderate value in such a syndrome.

He says that 1t asppears to reduce the severity of the
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severlty of the attacks rather tnan the frequency, but

18 not conseistent.

Meniere's Disease

In endolymphatic hydrope,overdistension of the mem-
branes by fluid, owing to increased cell permeability
produeed by -histamine, is thought to stimulate the Christi
Ampunlaris of the esemicireuler canals, resulting in sub-
hective or objective vertilgo.

Two cases were improved when treated by MeElin and
Horton with benadryl. Zolov had similar results in as
many cases. Willleme had seventy~five per cent relief
with two patients, but suggested tha benadryl be used
in conjunction with niacin and potassium nitrate.

From this data it appesrs that benedryl therapy
1g*useful in physical allergy of the head and is deserv-

ing of a more extended trieal.

Trifaciel Neuralgia

Reportes are few and results non-conclusive. Willisms
(1946) treated one case with benadryl and procured relilef,
"at times".

Migraine

A case is cited in which intravenous benadryl was
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sdministered to a petient with migreine and superim-
posed grand mal selzures. In five minutes the attack
of migralne was terminated. All procedures which had
previously precipitated attacks falled to produece
them for the remalning twenty-four perliod. Levin
(1946) slso treated three children and fifteen adults.

Sixty-eix per cent or eleven were relieved. Two showed

ageravation of symptoms.

Myalgia of the Head

A condition 1n which tender reglons appe&r 1in
muscles as a result of physiological or emotional stim-
ull 1s known as myalgla of the head. There 18 a ten-
dency toward reference of pain to a dlstant area. When
nyalgla occurs in the head or neck it is usually referred
to by the patient ars sinus headache. In a seriles of five
petients Willlams (1946) gave benadryl orally every day
for one week and reported fifty per cent relief of both

headache and museular tenderness.

Generalized Non Specific Pruritis

This condition 1s sald to be precipitated during
routine skin testing. Willlame (1946) found that bena-

dryl lowers the excessive distribution of histamine in
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the tissuees; usually occuring after a number of posi-
tive reactions. BSubsequent skin tests are more clear
cut and specific. The Mayo Clinic Report by McElin and
Horton (1945).summarizes its findings of eighty-one

caces treated with benadryl:

Dlagnosis Cases Resulte
Excellent @Good Fair Poor

Hay fever 22 19 2 1

Vasomotor 8 5 2 1
rhinitis

Meniere's synd. 6 3

Anglon' edema 4 4

Asthma 3 1 3

Histamine ceph. 8 4 2 2

Tension Headache 4 4

Dy esmenorrhea 1l

Atyplcal face pain 4 4

Migraine 3 3

Recurrent contact 2 2
dermatitls

Trigeminal Neur. 1 1

This chart i1s by no means representative of all opinilons
and reflects only the data of an isolated group.

In neurodermetitis and atopic 3ermatitlie therapy was



directed toward combating the pruritis and preventing
trauma of the skin by scratching. Wolbott (1946),
Friedlander (-1946), Felnberg (1é46), Willlams (1946)
and 211 the investigators report favorable therapy.

The pronnunced relief in pruritis wvulvae 1e of consider-
able value. The results in contact dermatitis were less
gstriking.

Friedlander and Feinberg (1946} sum up their obser-
vations. The clinical value, of benadryl is only pallia-
tive and symptome invarliably recurred after withdrawal.
In the present serles the clinleal efficacy of the drug
was best demonstrated 1n hay fever, urticaria and vaso-
motor rhinitis. It was possible to relieve many intract-
able cases of urticaria of yeers duration in which other

measures had proved of nc avail.
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II. Pyribenzamine

More recently Mayer (1945) reported the anti hist-
amine activities of compound 63 C. Rennick and his co-
horts in studying the pharmacology of the drug found it
to be very similar to benadryl in activity. (Rennick,
Chess, Hayes, Mathieson, Mayer, and Yonkman 1945) The
toxic dose was found to be many times ‘the effective doss,
in animals. This finding rationalized 1ts therapeutic
use without fear of danger, at least for short periods
of time.,

Using five dogs of the same breed, Koefp, Arbesman
and Munafo (1946) investigated .furthers 63C. Two were
given one hundred milli&grams orally every day; two were
glven fifty milligrams daily for one year; the remain-
ing dog acted as control.. There were no apparent
changes in physical signs, all remalined in good health
and exhibited normal activity. At no time was drowsi-
ness or fatligue present. Kidney function test, liver
function, bromsulpthalein tests in addition to icterilc
index, prothrombin and blood urea nitrogen tests indi-
cate that 63C 1n therapeutic doses can be administered
for long periods of time without liver or kidney damage.

Yonkman (1945) experlenced slightly different re-

sults. In his work on gulnea plgs, toxlc doses produce
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excitation up to a point of convulsive seizures. Con-
centrated solutions injected hypodefmically produce
local tissue necrosis. He also noted that in dogs
gradual hypertension developed in high doses, 3simul-
taneously resplration increased,suggesting a central
action In this instance. The anti cholinerglc action
of 63C, however, may explain such reactions.

Since 63C 1s'so recent in its discovery the re- -
ports are 11m1§pd. The feQ other investigations on
laboratory animals demonstrated the same corisistent
findings as in similar experimehts with benadryl.

The mode of action of 63C 1s unknown, but theory
offers the explanation tﬁat it acts similar to Benadryi.
This 1s strongly supported b¥ experimental findings.
{Mayer 1946)

-C, ) _CH

N-C-C-N~ °~
i CH

.HCL

(63C)is N'pyridl -N'benzyl-N'dimethyl ethylene diamine
. hydrochloride

or commercially néme pyribenzamine by the Ciba Labor-
atories. It posséses definite-oxytoxic activity but
its anti histamine action is much greater. The protec-
tion by pyribenzamine against allergic states 1s very

temporary, acting as long as 1t 1s present in the blood
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stream or in tissue cells. Slight antispasmodie action
has been noted by Mayer. (1946) He adds that the anti
histamine action i1s several million times more active
than the amino acid group.

Such limited studies as are reported in man are not
by any means exhaustive. Koepf, Arbesman and Munafo
(1946) experimented on three healthy male patients, giv-
ing one hundred and fifty mill#grams of 63C for eighty
days. At no time was their state of well being altered
and no significant alterations in pjiysical signs, weight
or blood pressure were noted. Routine urines, blood
examinations, liver and kidney functlion tests were done
weekly.

In another group four hundred and ninety-filve
private patients were chosen in the allergy clinic of
the Buffalo General Hospital. All patients were seen
frequently to insure complete cooperation, but due to
the many variables encountered in any series of exper-
iments, obvious difficulties were presented in enough
cases to render evaluation questionable. They found
that the dosage varied with the individual and the aller-
gic stetes. The average established dose was the same
as A524, one hundred to four hundred millégrams daily,

one-half this for children. At times as rmuch as twelve
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hundred milligrams of pyribenzamine were administered
in twenty-four hours without any serious untoward
effecta. The medication was always glven orally and
in four divided doses. Rellef was produced in those
who were consistent in taking thelr medication, with-
in fifteen to twenty minutes and lasted from three to
twelve hours. Aslide from the infrequent side reactions
results were similar to benadryl therapy.

Feinberg (1946) noted falrly common side effects,
but they were neilther severe or serious. Of the five
hundred and ninetye=eight patlients he observed, twenty-
three per cent admitted side effects. In the order of
frequency these were, drowsiness, dizziness, nervous-
ness and dryness of the mouth. Other less.common and
less consistent complalints were: headache, palpitation,
burning on urination, gastric irritation and hypotension.
The dose had been fifty millagrams four times daily.

Pyribenzamine 1s well tolerated by man, since be-
tween two hundred and five hundred milligrams by oral
route have been used in five subjects for elght to ten

days without undesirable symptoms.

Seasonal Allergic Rhinitis

In thirty four cases reported by Arbesman, Koepf
and Lenzner (1946) using 63C to combat phinitis due’to
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graas pollen, eighty-five per cent were benefited.
Twenty-three of twenty-four who had no previous treat-
ment were relieved. The remaining ten had unsatisfac-
tory pre-seasonal desensitization. Relief was obtained
in seven of these. Feinberg (1946) reports eighty-two
per cent relief of the typical symptoms of rhinorrhea,
sneezing, nasal occlusion and itehing. The results in
perennial vasomotor rhinitis were definitely less fre-
quent. Ninety three of these one hundred and eight cases
were resistant to desensitizationi of ' the remaining
forty-five who had no previous treatment thirty-seven
were relieved with 63C; fifty-etght percent relief

in all. Feinberg (1946) reported more favorable re-
sults in the same syndrome, approaching sixty-five per
cent benefit.* Feinbergalso hails the excellent response
to pyribenzamine in the treatment of hay fever, in a

limited group of patients.
Asthma

The per.-centage of cases relieved of their symp-
toms varies widely with the clinicians. As with pap-
ers written on A524, this variability 1is probably due
at least partially to technique of the clinlcian.

The complete and rapid response produced by epi-



48

nephrine 1s not miprored by pyribenzamine. (Feinberg
1946) Twenty-elght per cent of his one hundred and
twenty-one cases repgorted only moderate relief. Ar-
besman, Koepf and Lenzner (1946) studied sixteep
cases, all of which were treated with pyribenzamine;
twelve were markedly relieved. Seven of these had
complete relief. This appears to be much more im-

pressive than the previous investigators' results.
Dermatitis

The relief of pruritis 1s responsible for the
benefit in pruritis vulvae and pruritis ani by redue--

ing secondary Infections from scratching.
Urticaria

Friedlander and his associates (1946) had better
results ana similar action with 63C than with A524. .
The greatest effect being noted when the drug 1is
applied locally, preventing the wheal phenomenon in-
duced by histamine or by specific antigens. Arbesman
and associates (1946) report ninety-three per cent of
the patients relieved of acute urticaria. Seventy-five
per cent of the patients with chronic urticaria were

completely rid of symptoms when 63C was employed.
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In miscellaneous conditions pyribenzamine pro-
duced some benefit in migralne and -in food allergles.
These results included too few cases and were too in-
consistent to.be of much value.

It is quite obvious ‘that the clinical experience
with pyrivenzamine thur far is limlted. Apparently
63C does not produce eilther the frequency or degree of
drowsiness associated with A524, despite 1ts closely
allied activity.
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CONCLUSION

In comparing the therapeutic value of the more
promiging anti histamine compounds, antergan, neo-
antergan, benadryl and pyribenzamine are the most
valuable ones descrilbed by} current investigators.
Clinical evidence points toward greater beneflt
associated with less toxicity in the latter two.
Benefits with benadryl and pyribenzamine are practically
equal, the latter being better tolerated with fewer
side reactions.

For the present it 1s clear that' A524 and 63C
are drawing together a widely diversified group of
clinical conditions, the comrmon denominatoi being
some abnormality of hiatamine metabolism. Permanent
relief 1is the therapeutic aim of the clinician, but it
i1s not always possible to determine or eliminate the
etiologic factors. The antl histamine preparations
A524 and 63C are of definite value in the temporary
relief of pruritls, urticaria, rhinorrhea and nasal
congestion and has potential value in the relief of
other allergic manifestations.,

The indiscriminate use of anti histamine agents

by physiclans is not to be encouraged; since severe side
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reactions of confusion,drowsiness and loss of Jjudgment

may prove deleterious.
The recently investigated anti histamine agents,

A524 and 63C, are not only of inestimable value in the
treatment of acute allergic phenomena, but will hence-
forth give the allergist an opportunity to search for the
fundemental etioloégic factor in hope of securimg perman-
ent relief.

Since attention will be focused on anti histamine
agents in the future a detalled investigation of the
avallable 1literature semmed appropriate at this time.

The possibility of a universal treatment for
allergy has been frowned on by many clinicians. It 1is
advisable then for the allergist to evaluate the indicat-
ions for and the limitations of, any antl histahine prep-

aration.
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