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1t was bt NATURAL that the establishment of }hc
promincence of the role of histamine in the mt‘dumjm
of anaphiylaxs and allergy would fead to an intensive
scatch for substances which would combaat histamine,
The toet peafitable find in this bunt has been the dn;
cwvery of the “antibistamines”—ubstances which com-
bat histamine by competing with the later on the ecll
receptors The ploncering work of Tournean, Bover,
Staub, Uatpeen and orhers in Turope was soon followed
by the production of compounds which coutd he sed
clinicatly, Our interest in the field bepan with our pre.
liminary experience early in 1915 when we were able
to procure Antergan from Trance and Denadeyl in dhis
country,

During the past lew years there have been intensive
activity and fapid progress in this field, particularly in
this conntry. From hundreds of compounds screened in
faboratorics about & score s been skimmed off ay the
cream of the ctop for marketing. It is nat surptising
that here and there some Jow grade cream hay been
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PREFACE 7

anuhustamines might be consideted. The dm'xc.a\ work is
based in large part on our own experience with several
thousand therapeutic casetrials It s also, of course,
supplemented by the expertence of others. In all repotss,
whether climcal or experimental, because of the nature
of the book, 1t has been necessary to exclude the bulk
of published papers. We are aware that we have omitted
good ones as well as poor ones. Our only excuse is that
we have been compelled to restrict ourselves to a limited
nurmber of references, howener, we have endeavored 0
make these as representatiie a5 possible.

The book 15 divided into tno secuons. chnical and
expernimental Although the purpose of this manual is
to present the clinical application of the antihistamines,
we have felt that for an intclligent understanding of
therapy experimental findings cannot be ignored. How-
ever, the sepiration of the volume into o sections
should enable the physician 1o refer easily to cither
portion The exp 1 section 1s not exk and
the expenimentalist engaged mtensively in this field must
perforce seek onginal sources. Nevertheless, this secrion
<n serve 35 an adequate staning powr for the investiga-
tor to whom this field 1s relatively new.,

We believe that the Appendix, which tabulates all
hnown American products of antihistamines (except
those sofd dicectly to the public), will be of practical
unhiy to the practinoner We have made reasonable
effores to make it complete and up to date,

A nurber of assoctates have parucipated in the de-
velopment of the experimental and clinical facts pre-
sented by us. Among those to whom we owe a debt of
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saved and a richer product left behind. The concen-
trated expetimental mgetest was diffused iato the broader
phase of chemcal wal and 1o a stil wides sphere of
general clmical therapy A volumunous fsterature of
several thousand arucles on the chmcal and expen-
mengal phases of the anthustamunes has resulted The
meerest i the anchistamnes finally became eruly setde-
spread when lay attention was mvalved as a resule of
publictty, adverusing and the permussion for over-the
counter sale of some of these compounds At firse uethzed
m a hmeed way m allerge mamfesranons, the anu-
Iustarmnes came to be employed m 2 number of other
syndromes, including the common cold The mulnplscity
of compounds, the vanous forms of the anuhistamines
treating virrually hundreds of antihistaminie products,
the thousands of published aruicles, the claims and coun-
terclaims of superionty and mdviduality by wvsrtually
alt the pharmaceutical manufacturets of these com-
pounds and the even more laudatory clums of ench
pharmaceutscal representative have combined to pro-
duce utter confusion w the mind of the pracutioner

Qur purpose hete 15 to condense the faces, cryseatinze
the essence and present the pracucal applicanon of our
knowledge of the ansfustamines Since in our laboratory
and chinic we have pursued a study of these drugs from
the very beginming and have studsed almost all of those
now marketed, often heing the first © examine them
clically, we feel that we have @ justficaton and obh-
gaton 10 prepare such a review

Thus volume 1s prmartly chimcal, intended for every
phystcian i any field of mediane 1 which the wse of
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appreciation are Dr. Sidney Friedlaender, Dr. Theodore
B. Bernstan and Miss Beuy ] Hargis. We are also
grateful to members of the Department of Pharmacol:
ogy, Dr. Carl A Dragstedt, Dz. J. A Wells and Dr.
Karl F. Urbach for their numerous atds in our expers-
mental program We are especlly apprecative of the
help and friendship of Dr Bernard Halpern of Pars,
whose unstnting help and exchange of experiences have
been an wspiraton. We wish to take this occasion also
to thank ous many friends 1 the phacmaceutical indus-
tnes who gave helpful advice or material assssrance to
enable us 1o carry on the expertmental and chinical work,
And finally, we are not unmindful of the warm, co-
operative spifit and patience of the publisher’s staff

—SMF

—38 M

—A. R F
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CHAPTER 1

Histamine

IN A CONSIDERATION of the therapeutic effects of the
antihistamunes 1t 15 proper to considet the evidence on
which 15 based the conclusion that histamine does play
2 part in anaphylaxss 20d allergy. The fact that the sig-
mificance of histamine has been discussed many times
indicates that the gquestion has not been sertled beyond
duputc hovmcx, there are but few antagonists 10 the

d i concept thar } ine is related causally
10 the phenomena of anaphylaxis and that it is hkewise

telated causally, albeir by analogy, to the phenomena of
allergy.

‘The subjects of anaphylaxis and histamine are inex.
tricably interwoven 1n the literature, and it will be seen
that not only do anaphylacuc shock and histamine shock
stkingly resemble each other but the agents which pre.
vent one will prevent the other. The term anaphylaxis
was apparently originated by Portier and Ruchet (428)
in 1902 to describe the phenomenon of sudden death
which occurred in dogs which had been reinoculated
with the toxins extracted from the sea anemone The

13






HISTAMINE 15

ment of hismine came from Dale (117) in 1929 He
sated that “we may picrure the anaphylacuc shock,
therefore, as the result of cellular injury, due to the
wntearellular reacuon of the antigen with an aggravat-
tng antibody. Whether this 1s general ot local:zed. n a
particular ofgan, hisamine will be released and its ef-
fects will be promunent m the resulung reaction impos-
ing a general resemblance to the syndcome produced by
Tustamine atself, on the symptoms seen in each species
The cell njury, however, is nat limited to the degree re-
quired 1o produce a release of tustamune, and mvolves
other and more direct resulss Such a conceprion 1s 1

accordance ®ith all the facts as yet available, and st has
the ad of

2 ntelligble, not only the
suiking resemblance between symptoms of the anaphy-
facne reaction and those produced by mnjecung hista-
mine, bur afso the various and equally sigmificant posnts
of difierence bets.cen the two syndromes.”

The first 1mportant experiments designed to demon-
strate an actual release of histamine 1 assocration with
the anaphylactic reacnon were those of Watanabe
(558). He indicated that there probably were diffes-
ences 1 the busumine content of the dog's liver and the
guimea pig’s lung before and after shock. The word
“probably” 15 Dragstedrs (134) who indicated that
Wacanabe did not exdmine the tissues of the same ant-
mal before and after shock becanse he hnew there was
a pronounced vanaton from ammal to animal 1a the
ussue content of histamine However, Dragstedr and
Gebauer-Fuelnegg (136, 220) and Bactasch, Teldberg
and Nagel (28) soon verfied the histarmine hypothesis
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refationship between anaphylaxis and allergy may be
difficult to reconale since we have come to regard
allergy as any mantfestation of specific hypersensitive-
ness, exclusive of the anaphylaxis produced in experi-
mental animals. Nevertheless, these phenomena are re-
lated and there 15 abundant evidence that histamine
plays the major villainous role 1n both sequences (91,
134, 449).
ROLE IN ANAPHYLAXIS

The tdentification of histamine as a constituent in var-
ious animal tissues by Barger and Dale (27), Abel and
Kubota (4) and others enhanced the plaustbidity of its
involvement wn anaphylactic reaction because by about
the same ume Friedemann’s (200) concept of a hu-
moral mechanism for shock had lost a good deal of its
force. Dale and Ladlaw (118) i 1911 had already
demonstrated that histamne 1njecuons caused symptoms
which were simular to anaphylaxis The 1dentification of
histamine 1n normal tssues came 1n 1927 when Best ¢f
al (36)_ demonstrated s presence, especially i the
lungs, 1n quanuties adequate to serve, physiologically,
as a possible source of histamine within the organism
1n the event that 1t mught be released. These observa-
tions together with those of Lewis and Grane (343) and
Hare (263), who isolated from urticanal wheals an
H-substance which would sumulate uterine contractions,
and of Lewss (342), who expressed a concepr of ana-
phylaxis involving an H-substance liberated from the
cells, revived the dormant interest in the possibility thac
histamine was the long-sought common denominator 1
anaphylaxis and allergy. The all but complete indict-
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Zunsser who stated that allergy in man is based on an
nmunological mechanism  basically idenucal with
anaphylaxs s anunals, speaifically modified by human
anatomical and physiological condons.” {2) Thc5c is
abundant evidence that histamine occurs in human tissue
aswell as in animal nssues and that it occurs in adequate
2mounts to produce pharmacologic symptoms. (.3)
There 1s sufficient evidence that the effects of hnsun}mc
are qualiutvely consistent with certam allergic manifes-
utions, (4) H ot at least a b like sub-
stance, 15 acmally released during allergic reactions in
man, and (5) the therapentc measures which counter-
act the effects of histamine are of value 1n the treatment
of allergic mamifestations

The protagonists of the histamine theory are not with-
out theie opponents, however. One of the earliest chal.
leages arose from the obsetvations of Friedberget ef ol
{199} that desensitized or anuanaphylactc guinea pigs
do not show desensitization to histamine, nor does hista-
mine desensitize the animals to the anugen. Wells
(566) pounted out that histamine should not be ex-
pected to desensiuze of it is the product of the antigen.
anubody reaction, since 1t 15 this reaction alone that 1s
prevented by desensitizanon, Wells (565), however,
did sum up cerrain objections to the histamine theory as
follows: (1) Histamine fails to desensitize animals or
ussues although 1t produces sirong reactions in uterine
muscle strip which has been desensitized, (2) Histamine
does not produce the temperature reactions or the coagu-

lation changes commonly seen in
Quinine

anaphylaxis. (3)
of "

the susceptibal d

y ani-
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and showed that histamine was liberated during an
anaphylactic reaction in an intact animal, Dragstede and
Mead (137) showed that the striking increase in the
histamine of the blood and lymph of dogs after anaphy-
laxis was sufficient to explain the shock, and Code (89)
noted that the amounts of histamine liberated in shocked
guinea pigs were sufficient to produce anaphylactic
symptoms.

These and succeeding events seem to constitute 2
valid argument that histamne is undoubtedly 2 potent
factor in the production of the symptoms of anaphy-
lactic shock. However, evidence for its role in the mech-
anism of production of allergic mamifestations in man,
one of us (174) stated, “has not kept pace with that for
anaphylaxis n ammals.” This situation 1s readily under-
stood, for controlled studies on allergic shock i man
are not feasible and, further, the amount of histamine
in allergic f m man js q ively much
less than it 1s 1n anaphylaxss in anmmals. With respect to
the histamtne concept of anaphylaxis and allergy, Drag-
stedt (133) outlined the possible theoretrcal approaches
t0 the control of allergic reactions. They are (1) reduc-
tion of histamine available for liberation, (2) preven-
tion of Liberatron of histamine, (3) inactivation of re-
leased histamine and (4) decrease of effects of hista-
mine. Several points of circumstanual evidence which
Dragstedt (135) proposed indicate that histamine plays
an important role in human allergy. (1) There is the
analogy which exists between anaphylaxis ir.\ animals
and allergic reactions jn man. Thete are both similarities
and differences in these reacuons, but he agreed with
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i fiminished blood i
§ anaphyl: such as
(2286) 2nd the anticomplemengary effects. §eg.\1 et dl.
(488 appeat in doubras to whether the tosic substance

©

10~
Ei. 1~Hsamme relesse mechanusm in allergy (some of these
dugnmmane toscepes ate theoreueal). Top lefs, sensiuzed <eft
Allergic ¢¢ll has atached sensivung anvbodies, the reagins K.
AN e, lergic or not, have hasiamint or ws precersor, H, which
cuses 0o hurm while witun the cell. Botsom lefr, antigen reagin
vnien. Asugen A upites wih reagm R on the wanneed ol
Rught, release and acuon v Bisamine Un:on of anugen and teagn
wiuses Telease of fustamune from within wosnzed el (Hisamme
from such cells or unsensinzed cells may also be teleased by other

sumub 3 Thoy tstamine 18 frte 1o attach to seceptors on adpcent
cells, ausing damage which resales 10 allergic symproms.

teleased by the cefls of the shock organ 13 histamine ke
or choline-lke; Fatber 20d co-workers (165) found
no evidence ¢ indicate that scerylcholine was released
m greater amounts from lungs and intestines of sensi-
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mals to foreign protein yet it does not affect the intoxi-
cation caused by histamine. Again, contrary evidence
to the hustamine theory may, perhaps, be accepted from
the work of Code and Hester (92), who observed a fall
in the blood histamine of the calf and the horse during
anaphylaxis, and of Rose and Weil (460, 461), who
made similar observations in the rabbit. The latter, ap-
parently contradictory, findings but serve to strengthen
the histamine hypothesis, according to Dragstede (134),
for he and his co-workers (138) demonstrated that the
addition of antigen to the blood as it 1s perfused through
the lungs of a sensitized rabbit tesults 1n both a leukope-
nia and a decreased histamine content n the recovered
blood. This result can be fully appreciated when 1t is
disclosed that Code (90) had previously shown that the
leukocytes of rabbat's blood contain a large amount and
2 substaneral portion of the whole blood hiscamine and
that Katz (299) found that the additton of antigen to
the blood of the sensitized rabbit resulted 1 release of
histammne from the blood cells. The failure to detect an
elevated blood level of histamine does not negate the
evidence that histame is involved n tissue reactions,

- for histamine leaves the blood stream with extreme ra-
pidity and extraction methods do not always detect
physiologically active amounts.

Actually, the h ine theory of anaphylacuc shock
is tenable only as a partial explanation. Even Dale’s
(117) statement of the hypothesis is explicit in this re-
spect, The theory can explain smooth muscle contrac-
tion, capillary dilatation and permeability and glandular
secretion. Heparin activity accounts for other features
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Physiologic swdies of histamine {:vcal t}utx itisa
po‘\’:‘ﬁul vgasodxh(or in ceruin species. I .m;ect:d fo-
cally into the skin, capillaries 1n contact with the drug
dlate and there results a reddening known as o flace,
foflowed shortly by 2 localized edema known as a wheal.
The wheal is caused by the passage of considerable
plasma protein and fluid into the extracellular space of
surrounding tissues by virwe of the change of permea-
bilury of vessel walls Tn the catand rat 2 constriction te-

FiG. 2 —Husuoune

sults, in contrast to the dilatory effects in man, monkey
and dog Histamine acts on the heart indirectly, pringi-
pally through reflex action from vasodilatation, Smooth
muscle 15 stimulated by durect 2ction and many studies
on uterine muscles and the musculature of the bron-
chioles have been made, Histamune is believed to be iden-
uical with the secretagogue gastun, because it is a pow-y
etful sumulant of the gastric glands as well as of other
glands, H or 2 hi is re-
leased from ussue cells by stimult such as toxins, venoms
and acute burns as well as in anaphylaxis in animals and
mn allergic ions n man, It is ap ly excreted
by the kidney and inactivated 1n the kidney, lung and

lnver by an enzyme, histaminase. Both the adrenal me-
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tized guinea pigs shocked in vitro than from notmal
lungs or intestines.

PHARMACOLOGY AND PHYSIOLOGY

It may seem remuss to discuss the chemistry and physi-
ology of histamine after the presentation of its role in
anaphylaxis, but since the phystology and pharmacology
is to be presented in somewhat greater detaif in a later
chapter there seems to be some justification. Chemically,
k ine 15 B-iminazolyethyl . the structural
formula appears n Figure 2. It was synthesized by Win-
daus and Vogt (575) 1n 1907. Actually, histamine 15 2
decarboxylation product of the ammo acid, histidine,
which is ptesent in all complete proteins, and the early
studies of Ackermann and Kutscher (7} indicated that
various bacteria could accomplish this decarboxylation.

Histamine is a strongly basic, water soluble, white
crystalline organic compound which 1s usually dispensed
as the phosphate salt. The detection and determinauon of
histamine has been essenttally by bioassay technics, -
volving methods such as contraction of guinea pig ileum
or urerine horn. Advances in paper chromatography
have resulted i technics for the idenufication of hista-
mine in blood (548), urne and feces (547). Quanti-
tative measurements have been made by such bioassay
technics as comparisons with the fall of blood pressure
produced by a standard histamme dose. Colerimetric
chemical methods have also been described (26). The
isolation of histamine in a high state of purity and 1n
quantitative amounts from biologic fluids has recenely
been accomplished (370).
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matory cell exudate sbout blood vesscls. Atelecranc
areas were also found in the lungs (172).

ROLE IN ALLERGY

The relanonstup of histamine o aller;‘;yr“P to this
pount has been considered ally by  but
evidence has accumulated over recent years which inds
cates 115 presence of telease in allergic manifestations.
The absence of presence of histamune, however, is rela.
tively of no sigasficance in assigning the odium, allergic
f 1o any given condition. Thus, Katz and
Cohen (301) found an 1o vitro release of histamine
when the blood of an allergic person was incubated
with the speatfic allergen. Similarly, hiscamine was re-
leased 1nto blister fluid when the allergen was injected
locaily mnto chincally sensitive pauents {300). Although
Rose (433 ) reported pronounced fluctyauon of the his-
tamine content in the blood of panents suffering from
dwverse allergres, urticaria excepted, Giunchi and Sera-
fis (227) found normal values in most subjects with
hay fever a certun number of the patients showed
tigh values. Hjort, Worden and Hagle (270) also
failed to find any spectacular incremens of histamne in
eiher acuve or fatent allergic states. Specific desensitiza-
von did not produce an increase in the histamine con-
teat (227) although physical exercise did (493, 494).
Control ponallergic subjects were normal unde all cis-
cumstances Rose (455) determined that asthmatic pa-
tients excreted large amounts of histamine in the urine,
<ompared with those for normal persons. In addition, he
and s co-workers (456) found that cermin tissues of
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dulla and cortex are involved in the regulating mech-
anism of histamine metabolism, In addition to the me-
tabolism, Urbach (547) suggested that histamine is
acetylated in the intestinal contents to acetyl histamine
which is parually absorbed from the intestinal tract and
excreted in urine (12, 464) as well as in feces.

Some histamine effects other than those which will be
discussed from a pharmacologic viewpoint or which re-
sult in specific allergic manifestations are interesting
enough to warrant brief mention. Rose (452) found
that enough histamine could be injected so that definite
symptoms of histamine intoxication appeated but with-
out a demonstrable increase mn the blood histamine
levels which were determined periodically. This seems to
indicate that the effect 1s apart from the actton of blood
histamtne which disappears rapidly and probably acts
cellularly. The basal metabolic rate mses during the
intravenous administratton of histamine. This increase
is transitory and drops soon after the drug 1s stopped
(425). Histanune given to asthmauc patients by any
route caused a definite but varable bronchoconstriction,
measured by the reduction in vital capacity No signifi-
cant reductions were noted in normal control subjects or
in patients having histories of other severe allergic tend-
encies (111). The rep 1 ad on of hi:
to expertmental animals produced an inflammatory re-
action in the vascular system of the lung and heart in
the endo- and myocardium. Certain Jesions common tn
all species of animals were edema of the endocardium,
inflammatory cell collections in the myocardium, edema
of the heart valves and perivascular edema and inflam-
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matory cell exudate about blood vessels. Atelectatic
areas were also found in the lungs (172)-

ROLE IN ALLERGY
The relauonship of hisumine o allergy up to this
has been Jered islly by inf but
pont has S
evidence has accumulated over recent years which inde-
cates jts presence or release in allergic manifestations.
The absence or presence of histamine, howevet, is reI?-
uvely of no significance 1n assigning the odum, allergic
f to any given condition, Thus, Kawz and
Cohen (301) found an in wito release of histamine
when the blood of an allergic person was incubated
with the specific allergen. Similarly, histamine was re-
leased 1nto blister flurd when the allergen was injected
locally mnto clinically sensitive patients (300). Although
Rose {(493) reported pronounced fuctmanon of the his-
tamine content in the blood of patienrs suffering from
diverse allergies, urticaria excepted, Guunchi and Sera-
fin1 (227) found normal values in most subjects with
hay fever a certun sumber of the patients showed
ugh values. Hjort, Worden and Hagle (270) also
fatled 1o find any spectacular increments of histamune in
either actve or Jarent allergic states, Specibie desensitiza-
tion did not produce an increase in the hustamine con-
tenr (227) although physical exercise did (493, 494).
Contro! nanallergic subjects were normal under all cit-
cumstances Rose (455) determined that asthmatic pa-
cents excreted farge amoumts of histamine in the urine,
compared with those for normat persons, [n addition, he
and his co-workers (456) found that cectain tissues of
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allergic man, such as antral mucosa, skin and lung, were
much richer 1 histamine than simiar tssues from noo-
allergic subjects. For example, lung tissue from asth-
matics contained as much as 115 pg. per Gm. compared
with 15-35 pg. per Gm. for normal lung tissue. Urti-
carial skin lesions were found definitely to have a lower
histamine value than normal or surrounding healthy
skin (406, 413, 419). From studies on the effect of
various antthistammnes on experimental sensitizations,
Mayer (385) was forced to conclnde that an H-sub-
stance plays an important sole in contact dermants.
Because of current snterest, 1t 15 noteworthy to report
that no strking difference was found ta total histamne
actwvity between secretions of the “common cold” and
those of allergic rhunits, although concurrent control
examumations of “normal” secreuons were not done
(541). There was no correlatton berween the number
of eosmnophils and the amount of histamine.

COMBATING HISTAMINE

The evidence assigmng histamme an acuve role in
allergy and anaphylaxis prompted observers to attempt
methods of reducing histamine manifestations, These
methods, 1f they are to be effective, must be based on
one ar mote of the following sequences of events: (1)
preventing the antibody-antigen union, (2) modifying
the action of the liberated histamine by drugs which
have a revessing action (epinephrine); (3) macuvating
the hi istaminase); (4) desensitizng the us-
sues against the action of histamime by graded doses of
histamine itself; (5) blocking the action of the hista
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i jte with or compete for
mune by compounds which unite w1
huumiic o which fix themselves on the :ﬂ':cx?r cells
and so inkibic action of histamine; (6) preventing .lhc
formation o release of histamine (antihistamino-

nesis).

Eelmr.i:l attempts were based on the belief that toler-
ance for histamine in man and in animals might be

FIG. 3 —Methods of combaung husamune Lefr, desensitizauon
Desensizanon produces blocking snubody B, which ataches ta
reagin R and prevents union of reagn and anugen A Rrght,
chemical block. Anthistamimie drug D ateaches to histamine secep-
tot, thus blocking atrachment of released hssumne

raised through appropmate procedures, Closely related
was the attempt to desensitize the individual on the basis
that he was sensitive to hustamine, Much study was given
to this method of attacking the problem and widely
varying eports of success and fatlure in various allergic
condinons appeated in the literature. The more recent
experiments of Fatmer (166) suggested that desensid-
2ation to histamune, determined by the uterine stip
method, might be possible in guinea pigs This could be
accomplished both by p 1 and by oral ad

tion (167). In this, he apparently cotroborated earlier
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work, such as that of St. Karady (476), and was in
turn substantiated by Karady (297) and Essex and Hor
ton (160) in 1941, Some evidence (188}, too, has
accumulated from our laboratory thae guinea pigs can
be made more resistant to histamine. Tolerance has been
reported (163, 302) in other animals, although Wells,
Gray and Dragstedt (567) stated that they faled to
modify the histamine tolerance in dogs, and Farmer
(168, 169} noted that histamine pretreatment had no
effect on the establish of active on the
urerine stnip contracuon 1o the antigen m egg-white-sen-
sitized guinea pigs.

Wells and his associates (567 ) criticized much of the
previcus wotk because of the inconsistent results and
because the procedures, 1 many instances, bore lutle

blance to the d which s used chini-
cally. This latter comment 1s especsally valid, In this -
spect, too, it is noteworthy that Selye (491) has indicated
that single or repeated mjections of toxic doses of many
deugs produce the “alarm reacuon” which 1s followed by
a sionspecific tolerance. This concept is particulatly inter-
esting because Selye (490), in comparing symptorns of
the fisse stage of the alarm reaction with those of hista-
mine poisoning and anaphylacuc shock, found that the
liberation of large quantities of histamine or similar sub-
stances from tissues is probably the common factor for
the similatity in the sympromatology. The second stage
15 associated with an enlargement of the adrenal cortex
and an increased elaboration of the ad phic prin-
ciple from the pitvitary. .
Nevertheless, despite the theoretical objections, clin-
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1cal teeatment i certan cases seems o offer some evi-
dence favoring the validity of the sensitivity theory. Hor-
ton (275) reporsed that he reduced the frequency and
serity of beadaches due © husuenic acuon by the
injecuon of stmall doses of histamune. Additional feports
on b 4 jon therapy have appeared in
which promusing results were obrained in such conds-
tions as perentual and seasonal allergse rhinuis (170,
171, 313), eczema and contacy dermatns (313), peni-
alln drug sickness (431) and migraine (373, 537).
In evabuaung this vse of Mstamine, Curry (113) seed
that d 5 ded 1t the of
histamine cephataigra, mugraine and Ménidre's disease.
Gne of us (174) had previously mken the stand which
summanzed the then current opivson of most clinicians
that the effectiveness of histamine 1n allergic candinons
was exaggerated and that whatever beneficial tesults
wete obtaned must be explaned on a basis other than
desensyzation. Becent feports make one now hesitare
10 speak with that degree of finaliey and skepticism and
should be fusther evaluated and corroborared even
though the erincsms (567) and the findings of Selye
(490~492) would soll be renable.

Desensitzanon to tustamine received a different ap-
proach with the work of Fell, Rodney and Marshall
(191, 451), They were of the opinton that, since his-
tamine fatded o produce antibodies 1n allergic pauents,
application of the theory of hapten acuon, so ably dem-
onstrated by Land (322), t0 2 histamine-protei
wofjugate mght prove efiective In their work on ani-
mals they found thax, although specific amtiserums of
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high precipitin titer could not be produced, specific cross
reactions to the hapten occurred and histamine would in-
hibit the speaific reaction. Animals immunized to the
histamine azoprotein (Hapamne) were definitely more
resistant to anaphylaxis and the effects of histamine,
Apart from their clnical results (96, 497), the expeti-
mental findings were ctiticized by Coffin and Kabat (93)
who faxled to confirm the results on the protection of

agamst histamine and to establish
whether any antibodies were formed to the haptenic
histamme. Farmer (169) also faded to modify the
uterine Strp reaction n egg-white—sensitive guinea pigs
pretreated with ustamine azoprotein. Fually, repocts
(143, 266) have appeared which fail to substantiate
clinical use of this substance, these expertences seem to
be in accord with those of most clinictans (174).

In 1929, Best (35) showed that some tissues contain
an enzyme capable of destroying histamune and 1t was
subsequently demonstrated that such destruction oc-
cutred when the two were mixed and incubated. It nar-
urally followed that hete might be a meaas of combat-
ing histamine mantfestations 10 their relation to allergy.
Corroborating the clinical observation that women often
enjoyed a remussion from allergic manifestattons during
pregnancy were the findings that the blood of pregnant
women had a high histaminolytic acuvity which was cor-
related to its increased histaminase content (13, 287,
296, 532). Rose et al. (457), confirming the observa-
tion of an elevated plasma histaminase level in preg-
nant women, also showed that a deficient histaminase
level was present when asthma persisted during preg-
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nancy (456). Howener, anunal expenments 331,
467} have failed to reveal nsefulness of hlsm‘mmzse as
2 husramine combatant, despite the results of Kasady and
Bronne (298), which could not be confirmed (37,
13y,

As hisaamine ot 3 histmine-like substance began o
Be more and more accepted a5 an important facror in
affergy and anaphylaxis, incressed attention was given
1 the develoy of histamine-inhibuing 2gents, spe-
afic 2nd nonspetific. An exceflent geview by Hill and
Marun (268) sppeared as eatly as 1932 listing 165
subseances or methods which had been duscribed in ex-
periments to inhibit anaphylactic shock. Among the
agents which showed evidence of some inhibiting action
were atropine, bariam chlofide, barum sulfate, reduc-
uon of barometric pressure, chloral hydrate, hepann,
benzol @ large dose before and dunng sensitization,
intercutrent mfection with tuberculosis, sodwm bicar-
bonate and muoluple sensitization and trearment with
ane of the several antigens. In subsequent years many
more nonspecific means were utilized in an awempt
inhibit anaphylacuc and hustamine shock; since none of
these proved of decided clinical value, only those ohser-

vations will be considered which seem ta be of theo-
tetical interest,

Rartlesnake venom (crotalin} has occasionally been
used. The expediments of Frank (197) indicated that
although erotalin pravects againse anaphylactic shock the
mechanism 15 that of ¢ histamine release which produces
an increated tolerance for che histamine, The sationale
of potassium therapy in allergy may have some basis,
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for Carlson and Whitehead (77) observed that potis-
sium salts are of value in prevention of deaths (60-75
per cent) against the minimum lethal dose of the antigen
in sensitized anumals, However, no clinical results were
observed with this therapy in allergic manifestations
(472a). The widespread use of salicylates in the treat-
ment of rheumatic fever prompted many investigators
to note therr effects on immunologic processes. Camp-
bell (73) reported that acetylsalicylic acid temporarily
inteefered with the anubody-antigen reaction in anaphy-
laxis but although 1t was a true antianaphylactic drug 1t
did not counteract histamine, These findings were dis-
puted by Swyer (534), who noted that salicylate had an
antihistaminic effect on the spreading of histamive,
whereas Smith and Humphtey (507) claimed that so-
dium salicylate 1 blood concentrations as high as
50 mg per 100 ml. conferred no appreciable protection
against acute anaphylactic shock. On the other hand,
salicylate exerted a protective action on passive Arthus’
reactions and especially on Shwartzzman phenomena, in-
dicating that the effect was not a direct antihistamine
effect but appeared to be due to some action on the local
blood capillaries.

Current intetest seems tugh with respect to the ad-
resocosticotrophic hormone (ACTH) and cortisone, es-
pecially since the reports (43, 44, 150, 233, 433, 454,
459) on their use in allergic manifestations. Animal
experiments were thereupon conducted to determine the
effect of ACTH and cortisone in anaphylactic and his-
camine shock. Although Orskov (411) claimed ro have
protected sensitized guinea pigs aguinst passive anaphy-
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Jaxis by ACTH, the report of Leger, Leith 20d Rose
(328)y;md out preliminary work (377) indicate that
prewreatment of anmals with ACTH ot cortisone fails
10 protect guinea pigs against achve sensiization and
shack, passwe anaphylactic and histamine shock.

Qne of the first groups of agents found 1 have the
propesty of wiubidng the charactenstic actions of his-
ramine 10 laboratory animals was demonstrated by Edle
bacher, Jucker and Baur (147) o be cerssin of the 4.
amuno acids These atuno acids, eysteine, bitudine and
derivadives and argimne and detivatives nete also used
by mony other invetigators (144, 318, 430, 503).
Some basis for their use may be the following: Acker-
mann (6) assumed that the imine group n arginine
snd hisudine would compete fot the 1dentical grovp of
che mmidazol ning of histamine, the group believed to be
sesponsible for 1ts anchoning ability to the cel) receptors.
This was venfied for the detivatives of Rocha e Silva
{449, 450}, and 1mudazol in the hands of Morris and
Dragstede (399} dwplayed an antihistaminsc effect on
ssolated guinea pig mntesune, These substances, however,
were of too linle effecuvencss for theeapy and of two
Ingh toxicaty for use 1 ewther antraals ot man. Notenhe
sanding, clinical repores (292) on aming acd thetapy
ot alletgic diseases have appeared, but the resulw appeat
1 be of questionable valae,

The dawn of the anthustaminic era broke in 1933+
wben Fournean and Bover (195) reported that certain

henolic erhers had the properry of intubiting or coun-
feracung the action of histamine and that the mose effec-
Gve of these was 2 pyl-S methylpt thyldi

yethy
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ewnylamine, known as 929F. Staub and Bover (517)
found that although 929F had definite antianaphyTacuc
properties, since 1t protected guinea pigs against two
lethal doses of histamine, it also produced definite toxic
effects in animals. Because of this toxicity, Seaub (514)
investigated a Fourneau compound which contained the
ethylenediamine radical. This product, 1571F, described
as N,N-diethyl-N"-phenyl-N"-ethyl-echylenediamune, was
also found to be antihistaminic and antianaphylactic.
These 1nitial investigations released the flood waters and
in relatvely rapid succession there appeared 2325RP,
2339RP (Antergan), 2786RP (Neo-Antergan), di-
phenhydramine hydrochloride, tripelennamune hydro-
chlonide and many others with which we all are familiar.
A more complete discussion of the chemustry of these
compounds appears in the following chapter, and the
pharmacologic and antianaphylactic effects are discussed
in Chapters 3 and 4, respectively.

An intriguing approach 1o the prevention of hista-
mine activity 1s through mhibiting histamine formation,
that s, anthistamuinogenesis. It was previously stated
that histamine could be released from histidine by en-
zyme action and it 1s presumed that histidine decarbox-
ylase is the enzyme which is partially responsible, at least,
for hustamine formaton in the animal body. Moreover,
certain substances with phenolic hydroxyl groups were
found to nhibit the action of histidine decarboxylase
(30, 381, 572) in vitro, These subsrances, the flavonoids
(vitamin P-ltke), were investigated some years ago and
results of their use in the prevention of anaphylactic
shock have since been the subject of controversy. The




HISTAMINE 33

eatly Ierature includes the reports of H.u\\iu.\mg and
Hach (278) who found prefreatment with vitamin P
of no effect on anaphylaxss in the guinea pig. A hegeas
Hiramatsa (269) found it effective. This subject was
recenty agaun brought into discussion by the duscovery
of the effect of ruun on capillary permeability, Thus
Raiman, lates and Necheles (432) and Martin and
Moss (382) stated that prerreatment With rutin is ef-
fecuve in protecting sensitized animals against ampl’}y-
Tactic shock, while at the same ume 2n array of negative
evidence was presented by Roth and Sheppard (471),
Levan (337, 338) and Arbesman, Neter and Becker
{19). In support of the opposing forces 15 the inclusive
repore of Clark and Mackay (87) who studied over 15
flavonoid compounds, 1ncluding funn and awin {via-
tmn P) Our onn preliminary tesules (376) also shoved
that the catechuns are without effect.

A few words will suffice o discuss therapy which is
not designed to atuack any of the events previously men-
tioned as ocourring in the histamine sequence, Such
methods of therapy, although essentally sympromatc,
are here mentioned because they more or less deal with
the repatr of damage which results from the anubody-
anugen mechanusm o¢ the histamine telease The meth-
ods correcung histamine effects such as bronchoconstric-
ton or secretion have been in popular use for some time,
Epinephrine is usually the drug of chowce in most cases
of asthma and aflergy. Its acuon on the bronchi is
probably twofold. 1t constrsces blood vessels, thus dimia-
ishing turgescence and swelling of the bronchial mucosa,
and it stumulates the sympathetic nerve endings, thereby
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antagonuzing the bronchoconstrictive effect of the over-
stimulated vagus. Ephedrine, which has similar actions,
is particularly useful as a substitute 10 mild attacks and
when more prolonged action is needed. Its chief advan-
tages over epinephrine are its effectiveness by oral ad-
ministration and the longer duration of action, Its dis-
advantages are that its action 15 less complete and that
often it has no effect at the hetght of the ateack,

Drugs which may have a synergistic action when
combined with ephedrine are theophylline, theobromine,
sodium salicylate, theobromine calcium salicylate and
sumilar drugs. Aminophylline (theophylline-ethylene-
diamine) gwven intravenously is a valuable drug al-
though by no means effecuve 1n all asthmatic episodes.
Some acute attacks are not relieved by this drug, and
its behavior indicates that it 1s more effective in the se-
vere and prolonged asthmatic attack than in the early
acute attack. Aminophyliline has a direct relaxing effect
on bronchial musculature which has been constricted by
histamine or anaphylactic reaction.

Iodides are among the oldest, time-honored remedes.
Although their acuon is not entirely understood, it is
evident thar one effect is the production of a thin bron-
chual secretion The 1odides are best suited to modify the
pathalogic phase of asthma wherein lies the production
of a tenactous and highly viscous mucus which plugs the
bronchioles and adds to the total bronchiolar obstruc-
tion. Other therapies include rectal ether in status asth-
maticus, sedatives such as chloral hydrate, barbiturates,
ctc., aspirin, codeine, coffee, liquor, etc., all of which if
used judiciously may at times produce the desired effect.



CHAPTER 2

Tl)e Cllem'lstry of tlle
Anthistamines

HAVING CONSIDERED the role that histamune plays in
the anaphylacuc and allergic reaction, it seems pertinent
at this ume to dennfy chemcally, in 2 more detailed
discusston, those compounds which we now know as the
antfhustamines  Actually, the term “anuhistammc com-
pound” has been under criticism (328). Antihistamines
are but a speaal category of the spasmolytics, but jusu-
ficanon for thesr classificatton 15 found 1 the extraordi-
nary hugh specsficity of these compounds in antagonizing
the physiologic effects of histamine Further justification
may be the close quantitative relanonstup between any
given amount of histamine and the quantity of anti-
hustamine necessary to antagonize 1t The high specificity
immedutely excludes some of the compounds antago-
nistic to hustamuine which were discussed in the pre-

ceding chapter, namely, the amino acids, histamine com-
plexes, hi

¥ P atropine, epinephri;
aminophylline, etc
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In 1933, Bovet and Madern1 (50) and Fourneau
and Bover (195, 196) studied the sympatholytic activi-
ties of a series of compounds, including 929F, in con-
nection with research for new antimalarials. The anti-
anaphylactic capacity of 929F was described by Staub
and Bovet (517) In 1939, another compound, 1571F,
was found to be supertor to others studied. Staub (514—
516) discussed the two series which were represented by
929F (an ether) and 1571F (an amine). She found
that the amines were more specifically antihistaminic
in counteracting histamine shock, while the ethers, be-
ing less specific, were more effective 1n relteving hista-
mune-induced bronchial asthma. This observation has
since found some confirmation, probably because the
latter group contamns those compounds which are more
sedative and antispasmodic

This discussion of the chemistry of the antihistamines
will include those substances which have some interest
historically, clinically or experimentally. For a more
complete list and descripuon of those which had been
expetimentally tried up to July 1947, the reader is re-
ferred to the excellent review of Huttrer (283). In this
survey the amine type, represented by 1571F and jts
related ethylenediamine derivatives, will be presented in
approximate chronological order, followed by discussion
of the ether type, the monamines and a miscellaneous

group.
ETHYLENEDIAMINE DERIVATIVES

1571F.—Compounds similar to 1571F, N,N.diethyl-
N"-phenyl-N"ethyl-ethylenediamine, were reporred by
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. . . 4

d bis co-workers (54) in 1917 Bovet and

2::\:1; (aSnl) and Staub (514-516) invcsu;:(ed the anti-

and hylacuc prop and found
that 1571F protected gusnea pigs against 10 lethal doses

N, 5“- E'%,‘“ <c,n,

SUN

F16. 4—1571F.

of hisamine. While rather nontomc for ammals, it was
found to be extremely toxic to man,

2339RP (Antergan) —This compound, NN-di-
methyl-N-benzyl-N'-phenyl-ethylenediamine, was de-
scribed by Halpern (247) m 1942 as having been pre.

-

¢ oy o

HSN-c-C-N *

7o
FIG 5 —2339RP (Antergan).

pared 1 the Rhone-Poulenc laboratories He studied its
" it

b3 gic and

properties and com-
pared 15 acuons wieh those of 1571F aad 2325RP,
ameng others

Neo-Antergan —The choice of nomenclarute is per-
haps bad for thus drug, for 1t is not a denvative of Ant-
ergan, Rather, 1t 15 NN-dxmcdiyl»N'-p-me!hvx)bcnzyl-
N'-2-pyndyl-cthylenedizrnine, Bovet and his associates
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(hiazine, Bas also synthesized by Gilman and Shitley
(226). Pharmacologic and clinical studies were con-

Fic. 8~—3277RP (Phenergan).

trasted with those of 3015RP by Halpern and co-
workers (253, 257) and 3277RP was found o be 2
much more effecuve antihistamine.

Pyribenzamme —The chemucal descripuon of NN-
dimechyl-N'benzyl-N"-2-pyudyl-ethylenedizmine  was
given by Huttrer o7 of. (284) 1 1946. Mayer and co-
workers (383, 390) found that, expenimentally, Pyri-
benzamine (tripelennamune) had more striking antihis-

"
Q{; HoH CHy
N-C-C-H )
')} [ CHy
N
F16. 9—Pyribenzamine

tamumc properues than any of the previous preparations,
Atbesman ef of (18) found 1t to have a definyte effect
on histarmine and allergic whealing and on that due to
passive transfer when taken orally by human subjects,
In lf)-iG Fenberg (174) also reported on its chnical
efficiency to the Council on Pharpiacy and Chemistry of
the American Medical Association.
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(176) noted an wcidence of 70 per cent cffectiveness
dunng the 1947 ragweed and mold season.

Diatrm —This drug, NN-dimethyl-N'-pheny}-N-(2-
thienylmethyl)-echyleaediamne, is the phenyl analogue
of Histadyl, Leonard and Solmssen (332) synthesized
this compound and Kyrides er al. (314) indicated that

O
H H cH
s/ Sn-c-c-n(Ceno
) Ao CH,
Fio. 12 —Dtin.

it was an effecuve anuh

and hylactic
compound, its effectiveness being somewhat less than
that of Pynbenzamsne and only sbour two-thurds that
of Antergan Our own limited chinical results show it
to be moderately effective

Neobetramne —This drag was synthesized in the
laboratonies of the Nepeta Chemical Company, and

H
oo Oﬁ H K CHy
™ "‘C‘C'N< - HO
) WK oH,
N
Fig 13 —~Neohetramune

Reinhard and Scudi (437) reported on the anthista-
minic, antunaphylactc and toxic properties. This com.
pound 15 N.N—dxmer.hyl-N'-Z-pyrimndyl-N'-pmcthoxy-
benzyl-ethylenediamine. Bernstein and Fewmberg (32)
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Histadyl (Thenylenc)~Weston (573) published an
accountof N,N-dimethyl-N"-2-pyridyl-N"-2-thenyl-ethyl-
enediamine at about the same time 1t was reported inde-
pendently by Clapp ef /. (86) and Ercolt ez al. (159)
in other laboratorics. Its effecuveness as an antihista-

H
( }c HH THy
s’ R N—cac-N< - Hel
oyl

N
Fi6 10 —~Histadyl (Thenylene)

mine, established by animal experiments, was indicated
by Roth ¢t al. (469), Ercoli et al. (159), Litchfield ¢z al.
(345) and Lee ¢ 4. (327). Lee, Dinwiddie and Chen
(327) used this drug in hay fever pattents and noted
that in “a majority” symptoms were alleviated,

Chlorothen (Tagathen)—This chlotine analogue,
N,N-dimethy!-N"-2-pyridyl-N"-5 -chloro- 2 - thenyl-ethyl-
enediamine, was also reported by Clapp et al. (86).

H CH,

H
CI( Jc H H CHy
S H>N-c- c-N -Het
>0 <

16 11 —Chlorothen (Tagathen)

Litchfield and co-workers (345) 1avestigated the phar-
macologic properties and claimed t}}at, compared ‘}':rh
Pyribenzamine, chlorothen showed increased anthista-
mine activity and decreased foxicity. Clinically, we
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(187) and, clmnically, we (33) found it moderately ¢f-
fective but useful because of the fow incidence and de-
gree of sedation,

p-Finorabenzyl-DPE  {Lederle) —This compound,
the Ruorine detivanve of Pyribenzamine, was synthe-
sized by Vaughan and co-workers (554) and is known
chemucally 2s NN-dimethyl-N -p-fuorcbenzyl N'-2-pys-
idyl-ethylencdiammne Litchfield ef al, (346), as well as

T

.

&N
H

N
FiG. 16.—p-Fluorobenxyl- DPE (Ledetle)

Vaughan (554), teported on us antitustaminic proper-
ues and found it to be more effecuve than Pyribenza-
mme For clinical results we agam have to turn 1o our
own (178) hummed expenence. The drng has been
found as effecuve 1 30 mg doses as most antihistamines
11 50 mg doses

Thenfadil -~The synthesis of tus compound, N)N-
dimethyl-N'-2-pynidyl-N'3-thenyl-ethylenediamine, was

"

<
[ i H H CH,
S N~c~c-n< CHO

FIG. 17 ~Theafadil

reported by Campaigne and LeSuer (72). The pharma.
cologie properties were mvestigated by Lands er af,
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furthered the pharmacologic smudies and found that
chiically it was moderately effective only in high doses.
The incidence and degree of the side reactions wete less
than those with most other antihistaminic drugs.

Pyrrolazote~—~Closely related to 3015RP, this coms
pound, 10-(8-pyrrolidinoethyl)-phenothiazine, was syn-
thesized by Reid and co-workers (436). The pharma-
cology of this compound was studied by Vander Brook

Q HoH c—cH
B N~E-C—N" | no
H oA Nee i,
Hl

F16. 14 —Pyrrolazote

et al. (552), who found it as effective as Pyribenza-
mine n antagonizing the action of histamune in animals
and decidedly less toxic. Clinscally, this drug was tested
by us and found to have good chinical potency, giving
symptomatic relief in 63 per cent of hay fever patients.

1948 (White) —This drug, NN-dimethyl-N"-2-thia-
zolyl-N"-p-methoxybenzyl-ethylenediamine,  was  de-

H
[
CH’OQ H N CHy
N-c-c-N< SHe
HC s, % B cHy
§ %
HC~N?
FiG. 15 ~—194B (White)
scribed by Sondern and Breivogel (509). Pharmacologi-

cally, it was found to be a relacively potent antihistamine
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Moore (351) presented studies before the Federation of
Ametican Soceties for Experimental Biology in 1945.
These datz and those of Wells ef ol (569) and others
indicated the effectiveness of Benadryl 1 antagonizing

HH cH
O >?:<0-C-C-N< LAY

HR New,

Fig., 19 —Benadryl.
the effects of hustamune 10 expertmental anumals, The
clinical efficency of the drug was discussed in a sympo-
sium (392) on Benadryl 2nd 1 atucles such as that of
McGavack ef al. (366) wherem 1t was teported to be
effecuve for many allergic condinons
Decapryn —Sperber and coworkers (512) synche-

sized thus compound which ¢an be known chemucally as
s-dimethylaminoethoxy - 2 - 2 - pyndyl-ethyl-benzene,

T
> €-0-C-C-N < - {cH,CO0H),
< > HH CHy
M
FIG, 20 —Deaapryn.
Brown and Werner (61, 62) studied the pharmacologic
and anthistamine properties of this drug, Clinically, it
33 thown 10 be effecuve in treatng hay fever, although
1t bas a decided sedative effect (183)
MonaMINES
Trimeton —Although the synthesss of this com-
pound, lvphenyH-(2-pytidyl)-3«dxmed1yhminopro-
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(321}, who found it to be a highly active antagonist of
histamine of about the same order as Pyribenzamine.
Ie did not appear to be significantly more toxic than the
other structurally similar compounds (274, 321). No
published data are available on the clinical efficacy of
this drug.

ETHANOLAMINE DERIVATIVES
929F —This is the parent instigator of the antthista-
mines, known as 2-isopropyl-5-methylphenoxyethyldi-
ethylamine (thymoxyethyldiethylamine). It was first

Ch, H oW C,H,
O—c—c—N<
Hof C,H,

CH, cH,
FiG. 18 —929F.

CH

synthesized by Esnhorn and Rotlauf (148) m 1911 and
was among those which Fourneau and Bovet (195, 196)
studied 1n their researches for new anumalarials. Al-
though having some anuhsstaminic actvity (517), its
toxicity for both animals and man precluded clinical use.

Benadryl ~Rieveschl and Huber (445) synthesized
B-dimethylaminoethylbenzohydryl ether (diphenhydra-
mine) in 1945, thus making it the first anuhistamine
prepared in this country. Rueveschl, n addiwon, pre-
seated pharmacologic data on Benadryl befote the 1945
AAAS. Symposium at Gibson Island, Maryland. Wells
and Morris (568), Ellis (152) and Loew, Kaiser and
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small doses but that with larger doses the same objec-
tions are found as with the other antihisramines.

MiscELLANEOUS COMPOUNDS
Antistme—Meier and Bucher (393) repotted the
early pharmacologic, ncleding antihuseamunic, studies
on this compound, 2-(N-benzylanilinomethyl)-imidazo-

Ol e
r> N-C-C [
G Spy-
< h
FIG. 23 —Anusune

line, the synthesis of which was cartied out at Ciba,
Swizerland  Anusune possesses the usual antibista-
minic effects, but our clinical expenence indicates that it

15 one of the less potent of the available drugs.
Thephorin—Wenner and Plati of the Hoffmann.
LaRoche laboratories prepared thus compound, Z-m:thyll

CHN “CAM 0
Fi6, 24 —Thephorin,

9-phenyl-2,3 4 9-tetrahydro-1-
(330), vho decrmnnd 15 plrmacatont promernn

found it had greater potency than Benadryl but less thaa
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pane, has not yet been published by Schering in whose
labotatories it was prepared, LaBelle and Tislow (317)

O\ ey
>c-c-c-ﬂ<
D> HH CHy

Fi16 21 —Tnmeton.

described its potency, toxicity and pharmacologic prop-
erties, including its antilustammne efficiency. Brown
(63) found 1t to be clinically effective.

Chlor-Trimeton.—Also synthesized by Schering, this
chlorine demivauve of Trmeton, called 1-p-chloro-
phenyl-1-(2-pyridyl)-3-dimethylammopropane, ~ was
found to be an effective antthistamme (538) Halogena-
tnon of the benzene mng in Trmeton increased the

C'O HHH CH, CHCOOH
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Fi6 22 —Chlor-Trimeton.

“therapeutic index” in animals from four to 50 (Pyn:-
benzamine = 1) without apparent change in toxucity,
according to Tislow ez al. (538). Our clinical experi-
ences and those of Eisenstade (149) in a published re-
port indicated that the drug is clinically effective in
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bases Using essentially 2 similar method, Ghz!(o and
covorkers (226-230) folloned the course of injected
Benadeyl n animals. They found that after a subcuta-
neous mnjection the ghest concentration was in the
tung, followed by the spleen, kdney, brain, liver and
muscle. The concentration reached a peak in about on¢
hour and fell rapidly to normal within six hours. A
small amount of unalteted Benadry}, 25 well as nonbasic
metabolic products, determined by radiosctve assay
techncs, was found i the utine, The hiver was indicated
s the choef site of degradation

Snyder ez al. (508) indicated that 1n fats 7-36 pet
cent of Iy ot otally admuni: d Decapryn
was excreted 1n the unne Sathin 24 hours. No Decapryn
was subsequently found i the tissues. The drug was
wennfied by the ol Jet ak wave, antihi

mimc effecs and ssolanon as the hydrechloride ot
temeckate

Pynbenzamine was found by Way and Dailey (559)
1o be tapidly 2nd completely absorbed from the gasiro-
intesunal ract of the rat within four hours Highest con.
centrauons were present i the lungs, wath high concen-
trauons found also 1 the lwer, kadneys and spleen.
Thus ussue Pyribenzamimne was no longer detectable after
24 hours The appreciably hugh concentranon found in
the bram was thought to be 2 possible explamation of
the toxic effects of the drug. Using 50~100 mg. oral
doses, Way and Dailey observed that less than 1 per cent
was excreted i the unine 1n human subjects aftes 15-24
hours Following alkaline hydrolysis of the urine, an
eightfold increase was found, substantiating Perlman's
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Pyribenzamine in protecting guinea pigs against hista-
mine. Thephorin was found 1o be effective in allergic
and other dermatoses by Kesten and Sheard (309), and
Criep and Aaron (109) mdicated that 1t was moderately
effective in nasal allergy.

Chlorcyclizine (Dr-Paralene, Perazid)—This drug,
N-(p-chlorobenzhydryl )-N'-methyl-piperazine, was syn-
thesized almost simultaneously by Abbott Laboratoties
and Burroughs Wellcome. The pharmacologic studies
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TN
>C-N N-CHy»Hel
O NeH,-cHY

Fi1, 25 —Chlorcychzine (Dr-Paralene, Perazil).

from these laboratories (79, 470) indicated that 1t was
an effective anthistamine Our (179) chnical studies
have shown that its chief advantage 1s the tendency to
prolonged action,

DISTRIBUTION AND METABOLISM

Relatively little work has appeared on the distribu-
tion of the anuhistamines 1n the ussues followng ad-
ministration and subsequent metabolism. Early in the
history of the anuhistamines, Gelvin and McGavack
(225) found that the concentration of Benadryl in the
cetebrospinal fluid was comparable to that in the blood
after from 18 to 36 days of treatment with from 100 to
400 mg. daily. Therr method of determination, however,
was nonspectfic and was one used to identify organic
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bases. Using essentially a similar method, Glaz'k('} and
coworkers (228-230) followed the coutse of injected
Benadryl in 2mmals, They found that after 2 subcuta-
neous njection the highest concentrauon was i the
lung, folloned by the spleen, kudney, brain, liver and
muscle, The concentration reached a peak in about one
hour 20d fell rapdly to normal witun six hours. A
small amotnt of unaltered Benadry}, as well as nonbasic
metabolic products, determined by sadioactive assay
technucs, was found in the urine. The liver was indicated
as the chuef siee of degradauon.
Soyder ef al. (508) mdicated that 1n rats 7-36 per
cent of ly or orally ad d Decapryn
was excrefed 10 the unnie within 24 houts No Decapyn
was subsequently found 1o the ussues The drug was
idenufied by the ultraviolet absorption wave, anthista-
minic effects and wsolavon as the hydrochloride or
temeckate

Pyribenzamine was found by Way and Daley (559)
to be rapidly and completely absorbed from the gastro-
tesunal trace of the rat wathin four hours Highest con-
centrauons wete present sn the fungs, with high concen-
tranons found also in the liver, hidneys 20d spleen.
This ussue Pynbenzamine was no longer detectable after
24 hours. The apprecrably high concentration found in
the bramn was thought ro be a possible explanation of
the toxic effects of the drug. Using 50-100 mg. oral
doses, Way and Dasley observed that less than 1 per cent
sasexcreted in the wrine 1n human subjects after 15-24
hours Following atkaline nydrolysis of the urine, an
cighdold 1ncrease was found, substantiating Periman’s
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Pyribenzamine in protecting guinea pigs against hista-
mune. Thephorin was found to be effective n allergic
and other dermatoses by Kesten and Sheard (309), and
Criep and Aaron (109) indicated that it was moderately
effective 1 nasal allergy.

Chlorcyclizine (Dr-Paralene, Perazil).—This dmg,
N-(p-chlorobenzhydryl ) -N'"-methyl-piperazine, was syn-
thesized almost simultaneously by Abbott Laboratories
and Burroughs Wellcome. The pharmacologic studies
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from these laboratories (79, 470) indicated that it was
an effecuve antihistamine. Our (179) clinical studres
have shown that its chief advantage 15 the tendency to
prolonged action

DISTRIBUTION AND METABOLISM

Relatively little work has appeared on the distribu-
tion of the antihistamines 1 the ussues following ad-
ministracion and subsequent metabolism. Early in the
history of the anuhistamines, Gelvin and McGavack
(225) found that the concentration of Benadryl in the
cerebrospinal fluid was comparable to that 1n the blood
after from 18 to 36 days of treatment with from 100 to
400 mg. daily. Their method of determinauon, however,
was nonspecific and was one used to identify organic
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bases. Using essentally a simdar method, Glazko and
covorkers (228-230) followed the coutse of injected
Benadryl in anwmals, They found that after a subcuta-
neous injection the highest concentration was in the
Tung, followed by the spleen, ladney, brain, liver and
muscle. The concentration reached a peak in about one
hour and fell rapidly to pormal within six hours. A
small amount of unaltered Benadry), as well as nonbasic
metabolic produces, deterrmned by radioacuve assay
technics, was found 1n the unine. The liver was indicated
as the cluef sute of degradanon.

Snyder et al. (508) indicated that 1n rats 7-36 per
cent of ly or orally admi d Decaptyn
was excreted 1n the unae wichin 24 hours, No Decapryn
was subsequently found in the tssues. The drug was
identified by the ul bsorption. wave, antihi

minic effects and 1solaton as the hydrochloride or
remneckate

Pyribenzamine was found by Way and Dailey (559)
to be rapudly and completely absotbed from the gastro-
intesunal tract of the rat withun four houes Highest con-
centrauons were present 1n the lungs, with high concen-
trations found also i the liver, kidneys and spleen,
Thus tissue Pyribenzamine was no longer detectable after
24 hours, The appreciably high concentration found in
the brain was thought to be a possible explananon of
the touc effects of the drug Using 50100 mg oral
doses, Way and Dailey observed that less than 1 per cent
Sas excreted in the utine 1n human subjects after 15-24
hf:urs. Fol.lm\mg alkaline hydrolysis of the urine, an
cightfold increase was found, substantiating Perlman's
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(421) observation that about 10 per cent of antihista-
mine drugs 1s excreted 1n a conjugate form. The liver
was also found to be important in the metabolism of
Pyribenzamine.

DETECTION AND DETERMINATION

Methods for the detection and quantitative determina-
tion of the anuhistaminic drugs have suffered because
of the nonspectficity of the reaction For ths reason, the
technics described essentially deal with the pute, iso-
lated drugs and describe color reactions or crystal for-
mation, Thus, Keenan (303) has described the crystals
of the chlorplatnate of Benadryl and Pyribenzamine
Haley and his associates (239, 242-245, 303) in a
lengthy sertes, have described the reactions of virrually all
the antibistamines with the common alkaloidal, colori-
metric and precipitaton reagents Although they find
that certain of the color reactions can be used as a means
of differentiation for some of the antthistamnes, the
best procedure seems to be optwcal crystallographic
methods

Traub, Friedemann and Landstade (540) suggested
that the suppression of the action of a given concentra-
tion of histamine on the skin capillaries of the mbbit
could be utilized as a quantitative means of assaying
the histamine antagonists. A spectrophotometric assay
method was applied to pyranisamune maleate by An-
derson and co-workers (11) who indicated that this
technic could be applied to elixirs, tablets, parenteral
solutions and the like. Benadry! was quantitated by Dill
and Glazko (131) from an ethylenedichloride extcact
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},y dm mﬂ_hyl orange techmc used for orgamc basesA

were q d by
chlm:m (421) and Jones and Brady (290), unhzmg
the development of a fluorescing substance found by
the acuons of cyanogen bromide on the anthustamine.
Perlman, estimating the reaction products in the fluore-
photometer, noted about 10 per cent recovery of the
drags in 1 conjugated form in the urine, whereas Jones
and Brady, by colonmetnic estimation, indicated that
more than 85 per cent of an administered dose of Pyri-
benzamine could be recovered. The results of Perlman
ate more in keeping with those reported by Way and
Dailey (559).




CHAPTER 3

’I‘lle P Larmacology of tIle
Antihistamines

PHARMACOLOGY OF HISTAMINE

IT APPLCARS RELEVANT to present a short survey of the
physiology of histamine before entering into a discourse
of the agents which negate or alter many of its actions.
The chief pharmacologic actions of histamine on the
body nvolve the cardiovascular, respiratory, gastrointes-
tina} and wrogemtal systems. The response produced by
these systems is due chiefly to changes m contraculity
of the smooth muscle constiruents of the tissues com-
prising the systems. Certain effects are due to stimulation
of various glands of external secretion Still other ef-
fects are the result of changes in the permeability of
capillaries

Card wlar system.—~Hi: ine 15 a powerful
dilator of capillaries, an action which is direct on the
contractile mechanism, independent of innervation and
uninfluenced by blocking drugs such as atropine. Large
doses are followed by a precipitous fall in pressure which

52
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may be pronounced and petsistent, i€ ot faral, partly
because there 15 a strking increase in vessel wall pet-
meability, so that there 15 a loss of plasma prowsn “’f‘
fimd into the extracellular areds, and because these is
stagnanon of blood within the vastly enlarged copillaty
bed, In the skin, these cause a fise in the sutface tem-
pesamuse and & seddening, The intradermal injection re-
sults in a Jocal reacuon, similac to the teiple sespanse
of vatious types of cutaneous sumuli and characterized
by (1) = local red area resubting from direct contact
of the capullaties with the drug, (2) 2 diffuse flare due
to difatation of sutrounding arterioles by local axon re-
flexes and (3) ultimately 2 wheal or area of edemz
due to wansadation of flaid by viee of the intreased
permeabitivy,

Exuised artenes are constricted by histamine in most
species Pulmonary vessels are constricted in Jung sec-
tions and apparently even 1n ineact animals, for the pres.
suze in the pulmonary artery rises and the volume of the
fung diminshes even when the pressure 1n the systemic
arteries fs unchanged.

Abramson and Engel (5} have stressed the activiry
of the munste eutaneows lymphaucs of man 10 the mech-
anssm of the spread of mstamine wheals, whuch form
a0t 30 mucth by diffusion ot husamine through the tis-
sues as by the convection of 1t by the nunute lymphatics.
At some distance from the original injection sice, his-
tamine escapes from the Jympharics into the tissues to
act .oﬂ.(hc blood vessels. Same of 1t may be taken up
2Rin into the lymph sweam aod wansported o inte
farther through these channels, esape onte more

L
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and act on the tissues at a still more distanc site.

Moderate amounts of histamine have linde or no
effect on the heart. In man, continuous infusion of his-
samine at a rate of 0.02~0.04 mg. per minute usually
produces an increase 1 heart rate and cardiac output
which 15 due to compensatory reflex responses and not
o ditect cardiac stimulasion. Essex and co-workers
(161) have seported that the drug invariably increases
the fate of coronary blood flow Electrocardiographic
changes which may be seen are often the tesult of high
toxic concentrations weakening the muscle and produc
10g conduction discurhances. There is usually no clinical
o electrocardiographic evidence of permanent cardiac
damage.

Digestive system—Histarmoe has a sumulating ac-
tion on the musculature of the gastrointestinal trace of
most ansmals, the rabbit being a notable exception, In
unanesthetized dogs and cats the restinal tonus i
greatly increased. In most anesthenzed animals intra-
venous injection usually causes marked sumulation,
which is diminushed but nor abolished by arropine.

Histamime s the most potent known excitant of gas:
ric secrenop  This acuon ss independent ot maervaron,
and amounts which have litle or no effect on blood
pressure are effective,

Histamne also has a shghr sumulaung action on sali-
vaty, pancreatic, intestinal and lacrimal secretions, but
the action 1s relatively brief 1n duration and the mech-
anism is unknown

Uterus—~One of the most charactersstic acrions of
hiscamine is the powerful contractioa of the ssolated or
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intact uterus, This effect on the excised guinea pig uterus
an be detected in 3 dduton of 1:150,000,000. The
wers of cats and rabbits are less sensitive, and the uterus
of the rat 15 relaxed. The stumulating action seems © be
2 direct one i the myometrium since it occurs in de-
nervated nssues,

Lungs—Hustamune 15 & powctful activator of bron-
chiolar musculature, The acuon 15 tndependent of nerves
and 15 usally unaltered by atropine, Senutiviry reactions
vary wth the species of animal. Death by asphyxiadion,
chuefly as a resule of bronchiolar constriction, may occur
1 gunea pigs with doses as small as 01 mg The vio-
lent dyspoea 1s only pantly caused by ohstraction of the
bronchioles through spasm of the muscles; congestion
and edema of the mucosa also play an important part.
The broachwolat spasm is d by epinephs

and atopine

Miscellaneons effects—These effects include activa-
tion of the excised ureter, dilatanon of the pupil in dogs
and <t 20d constnicuon in the rabbrt, decrease in urine

formaton, varble cffects on the cerebrospinal fuid
pressure, etc

PHARMACODYNAMICS OF ANTIHISTAMINES

Interest in anthistaminie drugs 15 telated to their use
as (1) ph logie tools for differentiating between
the effects of histamine and thote due o other agents,
{2) therapeunc agents 1o alleviate symptoms due to
histamune and (3) diagnostic 2gents 10 aid 1n provsng
ot dip what symp logy ferable to his-
nmine or to other causes (348). The nse of the anci-




56 THE ANTIHISTAMINES

histamines in elucidating these numerous problems ob-
viously requires an adequate knowledge of their phat-
macologic and toxicologic properties, mode of action,
degree of specificity and, i the absence of absolute spec-
ificity, a due constderation of other than anuhistaminic
action. The following, then, 1s a somewhat detailed dis-
cussion of pharmacologic action and toxucity.

Doses of antuhistaminic compounds commonly used
n anmals do not exert a decided effect on respiration,
and the clinical literature contamns no indicatton that
doses recommended for therapeutic use 1 man have any
effect on respiration (174, 365). An increased rate and
amplitude of respiration followed intravenous admin-
istration of some of the drugs mn anesthetized animals,
and the persistence, in general, was concutrent with a
normal or slightly increased level of arterial blood pres-
sure. Resperatory stunulation has also been noticed in
unanesthetized animals after large oral or parenteral
doses of antihsstamines (247, 348, 389). Such stimula-
tion usually preceded or was concomitant with pro-
nounced exctability, tremors and convulsions.

Hypotension may resule from rapd intravenous in-
jecuon of the anuhistarmines. Hypotension, howevet,
was minor mn degree, absent or replaced by a slight
hypertension which persisted for several minutes when
these drugs were administered slowly or by other routes
(247, 353, 502, 514, 569). The exact cause of the
hypotension or hypertension has not been determined.
Since the hypertension persisted for only a few minutes,
it scarcely could be related to other actions of the drugs,
such as antagonism of histamine which was demon-
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suable for several hours Doses of antihistamines which
are therapevtically effective in allergic disease do not
rise blood pressare (174, 224, 365). This indicates
that the apthistaminic compounds lack the pressor
properties p d by epineph and its

Pyobenzzmine usually produces a slight fall 1n the
cerebrospinal fluid pressute (321). Antisuae has no
such effect

The maonty of anuhistamines exert some local an-
esthetic acpon (247, 351). Local anesthetic action
should be considered when interpteung effects of anti-
histaminic drugs on vascular and cutaneous responses
in which axon and other reflexes are involved. Such ac.
1ion iy possibly relared 10 anupratitic effects and pro-
duction of cutaneous analgesiz about which more will
be found 10 Chapters 7 and 8. Halpern (259, 260)
made some atempt 1© quanute the local apestheue
action and concluded that this action 15 6ot respoasible
for nor does 1t parallel the antihistamunic effects. Yonk.
mn and co-workers (383) ohserved a foss of wink re.
flex 10 the rabbue followiag the local instillation of
Anusone, and both tus drug and Pyribenzamine pro.
duced anesthesia of the conjunctiva in man. Sheldon
and fus group (498), however, stated that Benadryl,
Decapeyn, Antsune asd Pyribenzamine, in proper
therapenac doses, produced no apparent sigmficant de.
pression of the corneal reflex in rahbits when these drgs
wete gven v, arally or by aphthalmic ap-
plicanon Hyperesthesia could occur

In ammals, andhustamines do nor induce sedation,
byprosis or depressant effects. Taxic doses of A anubys
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taminic drugs, with the exception of quarternary detiva-
tives of Benadryl (576), rather stimulace the central
nervous system, evidenced by hyperexcitability, tremors
and convulsions. Neither excitation nor sedation is seet
in smaller doses, For these reasons it occurred to Wintet
(578) that these drugs might show a potentianng ef-
fect on the sedative action of barbituraces and that by
this means the sedative ateributes of the antihistamines
could be measured. Experiments on mice sedated with
Evipal showed that the mean waking tme was pro-
longed about 10 per cent by Pyribenzamine and Neo-
Antergan and about 40 per cent by 3277RP and Bena-
dryl These results appear to be correlated with the re-
ported incidence of sedation in man. In addinon to the
sedation which many of these compounds produce in
man, dizziness sometumes follows admunistration of
therapeutic doses The sedation is unpredictable, variable
1n degree from person to person and consututes a side
effect which has been encounteted frequently. It is dis-
cussed more completely in Chapters 9 and 10.
Untoward reactions 1n man which result from direct
or indurect actions of anuhistamnic drugs on the gastro-
intestinal tract include gastric distress, nausea, emesis,
colic and diarrhea. Such reactions are less frequently en-
countered with Benadryl (162, 334) which usually ex-
erts a slight degtee of antispasmodic acuon In face,
Benadryl was found to have an antiemetic effect 1n
ﬂpcmo:phine~induced vormiung in dogs (82).
Anthistaminic drugs are absorbed rapidly following
oral i ion and p I injection. The usual
experimental and therapeutic doses exere an anthista-
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minic effect in animals and man for two © s\x hours.
No information 1s available concerning effective blz?od
fevels A discussion of the mode and rate of destruction
or elimsmation appears 1n the preceding chapter,

ANTAGONISM OF HISTAMINE
Bronchsoles—The usul procedure which has been <
adopted 10 the screening and evaluation of the antihis-
taminic drugs 15 to determine their ability to prevent
the bronchoconstncuon which is 5o conspicsous i
guinea pigs exposed 1o histamine or duting anaphylaxis.
‘The method frequently used 1s that of Loew, Kaiser and
Moote (351) which, essentally, is a modification of
that used by Kallos and Pagel (295) and others (247).
It consists of determining the mummum effective dose
of a given drug which significantly reduces the mortality
1ate of gunea pigs exposed 1o 3 lethat dose of an atom-
2zed histamine solution The advantage of this technic
is that a set of conditions can be sufficiently standardized
10 yield a degtee of consistency in the mcidence of as-
phyxial deaths referable to histamine-induced broncho-
constriction 10 untreated guinea pigs, thereby permitting
2 farly reliable index of the mntmum effecuve dose,
With previous methods a relable companison of the
telative effectiveness of vanous drugs could not be made,
Since vanous invesugators used different technics and
often faled to clude a standard or reference com-
pound.
By such a technic virtually all the anhsstamines used
chinically were shown to possess an action antagonisue
to histamine aesosol 1n that they evther prevented or di-
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minished the degree of bronchoconstriction. And, t00,
by this technic expersmental compounds were screened
for their antihistaminic capacities. Thus, the exly re-
ports (51,514, 517) that 929F and 1571F could dimin-
ssh the bronchoconstrictive effects of histamine in guine
pigs were confirmed by other investigators (247, 354,
352, 465, 574). Antergan (247, 248) and 2323RP
were shown to be more effective, In capid succession,
the drugs with which we are now famuliac clinically
were found to be capable of diminishing the action
of histammne. Although by no means complete, the fol-
lowing listing gives some of the early experiences with
each drug. Neo-Antergan (49), Benadryl and related
compounds (351, 352, 353, 502), Pyribenzamine (383,
390), Anusune (393), Hetrame (190), 3015RP
and 3227RP (Phenergan) (253, 257), Histadyl
(Thenylene) (1359, 327, 345, 469), chlorothen (Taga-
then) (345), Diatrin (314), Nechetramine (32, 437),
Pyrrolazote  (552), Decapryn (61, 62), Trimeton
(317), Thephorin (330), p-fluorobenzyl-DPE (346,
554), Cﬁg}'-'%ggg_f%n;gﬁ), chlorcyclizine (Di-Para-
lene, PerazitY . 470), Thenfadil (321) and 194B
(White) (187). In addution to the effectiveness of these
drugs on the bronchospasm produced by histamine aero-
sol, each of them was capable of antagonizing the con-
striction 1nduced by sntravenous snjection of histamune,

Despite the apparent constancy of results of the aero-
sol techaic it becomes obvious that any attempt to com-
pate the effectiveness of different drugs suffers partly
because of individual variation in technic and mdwvidual
vatiation of different investigators. Then, too, most m-
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\estigators have been sacisfied with  comparison of their
mm;‘zuna with one or w0 others (206, 502, 577). In
ordet to assess the relative potency of the muhﬁr{mms
on some comparatve basis, we realized the pecessity for
ac ; Ination of the compounds with the
same technics and in the hands of one groap of investi-
gatots In assessing the potency of a long series of anti-
hustsmines, Feinberg et al (187) used the following
technic. Guinea pigs were injected with varying amounts
of the compound intrapentoneally (usually 0.1 and 10
mg per kg.) 30 minutes before the soumals were sub-
jected to b H was ad d in oo
ways (1) as an aerosol from a solution of a concentra-
uon of 0.5 mg per mi. in terms of the free base and
{2) ineravenously with one MLD:iwe (the minumum
dose found 100 per cent fatal for 2 control series of
guinea pigs). In another sertes of experiments, pretreat-
ment with the anthistarnine consisted in subjecting the
anumals for five sinutes 10 2n zerosol of the antihista-
mine, 11 varyng concentrations, before exposure to his-
amune aerosol The results showed that the vatous types
of experyments were n agreemenc 2s to the degree of
potency of 2 compound and that the potency of a given
compound could be compared with that of another
Thus, for example, Anustine and Nechetramme showed
oot only & low effecnveness agamnst hisamine shock but
a1 agamst the acuon of huseamine zetasal. Such com-
pounds as Pyribenzamine, Chlot-Trymeton, Neo-Anter-
g Histadyl (Thenylene), Tagathen and p-fluoro-
benzy)-DPE displayed high effectiveness in all technus,
It must be noted, however, that thete was no absolute
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minished the degree of bronchoconstriction, And, o,
by this technic experimental compounds were screened
for thesr antihistaminic capacities. Thus, the eatly fe-
ports (51,514, 517) that 929F and 1571F could dimiz-
ish the bronchoconstrictive effects of histamine in guinea
pigs were confitmed by other investigators (247, 351,
352, 465, 574). Antergan (247, 248) and 2325RP
were shown to be more effective. In rapid succession,
the drugs with which we are now famuliar clinically
were found to be capable of diminishing the action
of histamine. Although by no means complete, the fol-
lowing Lising gives some of the early experiences with
each drug. Neo-Antergan (49), Benadryl and related
compounds (351, 352, 353, 502), Pyribenzamine (383,
390), Anustine (393), Hetramine (190), 3015RP
and 3227RP (Phenergan) (253, 257), Histadyl
(Thenylene) (159, 327, 345, 469), chlorothen (Taga-
then) (345), Diatrin (314), Neohetramine (32, 437),
Pytrolazote (552), Decapryn (61, 62), Trimeton
(317), Thephortn (330), p-fluorobenzyl-DPE (346,
554), Chlor-Tmeton (538), chlorcyclizine (Di-Para-
lene, Perazil ,470), Thenfadid (321) and 194B
(White) (187). In addition to the effecuveness of these
drugs on the bronchospasm produced by histamine aero-
sol, each of them was capable of antagonizing the con-
striction induced by nt 1njection of h i
Despice the apparent constancy of resules of the aero-
sol technic it becomes obvious that any attempt to com-
pare the effectiveness of different drugs suffers partly
Lecause of individual variation in technic and individual
vatiation of different investigators. Then, too, most jn-
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duced intestinal spasm was duminished by l.mus'unc
(393) and Neo-Antergan {502). Pyribenzamine in 2
dilunon of 1.50.000000 was suffnent to ;?(:vem the
spasmogenic acuon of hiustamine (383). Virrually all
the antihistarmmnes whach were subsequently syntheszed
showed the capacity to prevent this acuon of histamine,
although not 2l the data are of 2 quanutauve aature al-
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FiG. 26—Acuon of an antibitazune, N, oo guinea pig ileum
Al doses sndicated 1n micrograms, ra bath volume of 20 ml Un-

labeled verucal mes are al) 01 pg, husamine (as base) N, Neow
Antergan.

lowang for

p (319). In 1 a given
antihustaresne by thus technic, Chen et ol (83) have
stressed the need for making the comparison agamst a
standard on the same (feal steip.

Supptession of the spasmogenic action of acetylcho-
Yine and banum was also accomplished by 929F and
I571F when sufficient doses were used (247, 353, 576).
Halpern (247) found that several hundred times the
concentration of 2325RP and Antergan was needed to
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parallelism between the findings for any two compounds
with all technics.

We realize that some of our findings are in disagree-
ment with those of other investigators, particulacly with
reference to histamine shock. These reports, such as
those of Staub (514) and Brown and Werner (62),
usually were based on the number of lethal doses of his-
tamune agamst which the animals were protected after
a larger dose of the antihistaminic compound. Never-
theless, our work and that of others (345, 577) indr-
cates that a determimation of the amount of the drug
required to protect against one lethal dose of histamine
approaches more closely the clinical potency of the drug
than the findings obtained by the older methods.

Shock caused by histamine injected intravenously was
prevented 1n guinea pigs by subcutaneous implantation
of Pyribenzamine 1n beeswax (304). On removing the
pellet, the animals responded to histamine in @ mannef
simular to that of the controls.

Intestinal muscle—Staub (514) reported that 929F
and 1571F 1n a didutron of 1 2,000,000 to 1:10,000,000
prevented histamine from contracting isolared guinea
pig ileum. Halpern (247) compared 1571F, 2325RP
and Antergan for theit anuspasmogenic action. The last
drug was the most effective. Other direct comparisons of
the antihistamine action of several drugs on intestinal
muscle were made by Loew e al. (353), who found
that the spasm induced with histamine diphosphate was
teduced by 1571F and Benadryl, wheteas antispasmod-
ics such as atropine, Pavatrine and Trasentin were only
effective in much lower concentrations. Histamune-in-
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which may reveal differentes in the potency of these
drugs agamst this acvon of histamine. .

The vanable response of the cerebrospinal fluid pres-
sure 10 F was ized by Pyrit and
Annsune (106).

Capllary permeabslusy and cutaneons veaf’tiau:.—
Many diverse sumuls, such as thermal, chemical, me-
chanical, etc,, can elicit an inflammatory reaction. The
question of the parucipation of tistamine in these re-
actions 15 imporeant, because histamine has been impli-
cated 1n the flare and wheal response of the local inflam-
matory reacuon The measurement of the cutaneous re-
sponse to hustamine per se and the effects of the anti-
histamimuc drugs on these cutaneous reactions have been
sudied 1n 2 precse manner especally by us (358)
and will be discussed 1n Chapter 5. The discussion in
thus section wall therefore be restricted to nonquantita-

e, localized responses, not all of which are mediated
by histamine release.

The extravasauon of a dye, such as trypan blue, and
its localized accumulaton which usually follows the
mtradermal injecuon of husamine has been used as a
measure of increased capillary permeability in animals.
Benadryl (323), Neo-Antergan (323) and Pyribenza-
mine (439) were found to dimush or annul this effect.
Benadryl (323) failed to affect the spread of the dye
induced by other agents such as uypsin (571), snake
venom, staphylococcus toxia, hepanun, Pontocaine, co-
demne and horse serum 1n nonsenstrized rabbits. Nontoxic
doses of Pynbenzamune ot Benadryl when dropped
slowly on three-day chick embryos before or concomi-
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antagonize the spasmogenic action of acetylcholine and
barium than was fequited for histamine antagonism
Pyribepzamine (383) and Neo-Antergan (129) weakly
antagonized the spasmogenic action of acetylcholine.

The antihistamunes, 1n general, show no suiking anti-
spasmodic action on isolated rabbit intestine, such as
diminishing the tonus or the spontaneous motility. Data
are available for 929F and 1571F (514), 2325RP
(247), Neo-Antergan and Pyribenzamine (129, 502).
Benadryl was found to decrease the tonus and motility
of the rabbit intestine, whereas Neo-Antergan and Pyri-
benzamune stimulated intestinal and uterine activity
when injected intravenously in anesthetized dogs (502).
Most of the antihistamines, then, do not prevent spasm
or exert a promment relaxing effect on intesunal muscle
except under conditions m which histamine has pro-
duced increased tonus, hypermottlity or spasrn.

Uterine muscle—Limited data (129, 247, 383, 514)
are available for some of the antihtstamines which seem
to indicate that probably all are capable of contracung
uterine muscle and thae all antagonize the oxytocic ac-
tion of histamine.

Arteral blood pressure—The depressor action of his-
tamine in anesthetized dogs was found to be diminished
by the antihistamines tested (48, 49, 353, 502, 568,
569, 583). These drugs appeared to possess equal po-
tency with regard to antagonizing the depressor effects
of identical doses of histamine in dogs even though their
ability to antagonize the bronchoconstrictive action of
histamine in guinea pigs varied widely. It is possible that
quantitative daea can be obeained by other technics
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which may reveal differences in the potency of these
drogs agoinst thus acnon of histamine X

The varable response of the cerebraspinal ﬂul?‘ pres-
sute 1© was ed by Pyrib
Anustine (106).

Capillary permeability and cutaneous reactsons—
Many diverse sumul, such as thermal, chemical, me-
chameal, etc, can elicit an inflammatory reaction. The
question of the parucipauon of hisramine in these re-
2cuons 15 important, because histamine has been impli-
cxted in the flare and wheal response of the local inflam-
matory reacuon. The measurement of the cutaneous re-
sponse to hustamune per se and the effects of the anti-
histamunic drugs on these cutaneous reactions have been
stedied 10 2 precse manner espectally by us (338)
and will be discussed 1 Chapter 5. The discussion in
this secuon will therefore be testncred to nonquantita-

tive, localized responses, not all of which are meduared
by histamine release.

The extravasanon of a dye, such as ttypan blue, and
15 focalized accurmulauon which wsually follows the
intradermal 1njectson of histamine has been used as a
measure of increased capillary permeability 1 anumals.
Benadryl (323), Neo-Antetgan (323) and Pynibenza-
e {439) were found to diminish or annul this effect,
Bemadryl (323) fatled to affect the spread of the dye
mnduced by other agents such as typsta (571), snake
venom, staphylococeus toxin, heparin, Pontocatne, co-
deine and borse serum i nonsensitized rabbits Nontoxic
doses of Pyubenzamme or Benadryl when dropped
slowly on three-day chuck embryos before or concomi-
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tant with the admunistration of normal rabbit serum
failed to prevent the vascular phenomenon (405 ). Rig-
don (446) observed that prior injections of Theaylene
or Pyrrolazote had no effect on the intensity of edema
produced by the application of xylene to the skin of ani-
mals. The typan blue concentration was also not al-
tered. These data suggest that the action of the anuhista-
mines on capillary permeability is limited to an antago-
nism of histamine and that the increase of permeability
due to trypsin, toxins, serum, etc., is through a mecha-
nism which does not mvolve histamine. Antihustamines
probably diminish whealing by preventing histamine
from increasing capillary permeabality or by acting di-
rectly to decrease permeability (348). If the action is
direct, the antihistaminic drugs should diminish in-
creased capillary permeabihity caused by a variety of
agents which do not contain or liberate histamine.

Haley and Harris (240) have explamned the decrease
in diffusion of trypan blue on the basis of the vasocon-
strictor action of the anuhistamines. These drugs not
only negate the vasodilator action of histamine on the
precapillary sphincters of the mammalian capillary bed
but also have a vasoconstrictor effect, These authors also
used this explanation to account for the reduction of the
wheal and flare reactions in human beings as well as the
tuberculin skin reacuon. The latter question will be
taken up n Jater chapeers.

Allied 1o the vasoconstrictor action of the antihista-
mines is the observation of Halpern (251) that large
doses caused the disssmmation of localized infection in
control animals, with the production of septic infec-
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tioas. Eriedlzender aad Fewberg (204) noted that
the local applicaton of Beaadeyl sauld teduce the
wheal and flare response produced by a scratch test @
codeine sulfate 1 man. However, Loew (348) has
poured qut chat 2 3 pee cent solutton of Benndsyl would
exert local anesthenc action and thus affect axan reflexes
concerned 1n flace reacuons.

A novel and 1nteresung approach o the measare of
changes 1n capllary permeability was uulized by Bu-
kise and Dammun (68). Histamune wjected wteades-
enlly ito the skin of man and dogs increased the upd;

P bility of Yeronal s
undet vl le light by the dermafl

With respect to the use of the flare and aheal re-
spogse to husramine and chereby s use . quantitauon
of antibistmnic drogs, Darste and co-workers (120)
pounted out thar the proper selection of laboratory ans
mals 15 of the urmost imporrance m detmatologic expers-
meats wvolving a local skin reacuon. For example,
gunea pigs, rabbis and cats showed no whealing fre-

Sponse to an intracutaneous tajection of hustamiae, while
dogs, monkeys and man gave posiuve fesults. In adds-
tion, when the « of } diphasph

was below 0001 per cene the diamerer of the wheal was
00 longer 2 reluble ndex of the action of hisamine,
The wheals produced by low concentravons of husta-
mine showed greater variatoa m size than did those
produced by the hugher concentratons.

wse of the concepr that hisamine release is the
cause of shock in burns, Gonnar and Weeks {2373 -
vesugited the effect of Pyobenzamine on the burn
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tant with the administration of normal rabbit serum
failed to prevent the vascular phenomenon (405). Rig-
don (446) observed that prior injections of Thenylene
or Pyrrolazote had no effect on the intensity of edema
produced by the application of xylene to the skin of ant-
mals. The trypan blue concentration was also not al-
tered. These data suggest that the action of the antihista-
mines on capillary permeability is limited to 2n ant2go-
msm of histamine and thar the increase of permeabulity
due 1o trypsin, toxins, serum, etc,, is through a mecha-
nusm which does not involve histamine. Andhismmi{lei
probably dimmish whealing by prevenung histamine
from increasing capillary permeabtlity or by acting d‘
rectly to decrease permeability (348). If the action is
ditect, the antihistaminic drugs should dimmish -
creased capillary permeability caused by a vatiety of
agents which do not contain or libetate histamne.

Haley and Harris (240) have explained the decrease
1n diffusion of trypan blue on the basis of the vasocon-
strictor action of the antithistamines, These drugs not
only negate the vasodilator action of histamine on the
precapillary sphincters of the mammalian capitlary bed
but also have a vasoconstrictor effect. These authors also
used this explanation to account for the reduction of the
wheal and flare reactions in human beings as well as the
wberculin skin reaction, The Ilatter question will be
taken up 10 later chapters,

Allted to the vasoconstrictor action of the antihista-
mines is the observation of Halpern (251) that large
doses caused the dissemination of Jocalized infection in
control animals, with the production of septic infec-
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Gons, Friedlaender and Feinberg (204) noted chat
the local applicaton of Benadryl would reduce the
wheal and flare response produced by a scratch test ©
codeine sulfate 1 man. However, Loew (348) has
pomted out that a S per cent solution of Benadryl would
exert local anesthetic acton and thus affect axon reflexes
concerned in fare reactions

A novel and interesnng approach to the measure of
changes 1 capillary permeabiliy was utilzed by Bu-
Lsn and Dammin (68). Histamine 1njected atrader-
mally 1o the skin of man and dogs increased the capil-
fary p by of Termal @ a5 d
under ol let light by the d f

Wath respect to the use of the flare and wheal re-
sponse to histamine and thereby its use 1n quantitation
of anthisamine drugs, Darste and co-worhers (120)
pounted out that the proper selection of laboratory ani-
mals 15 of the utmost importance i dermatologic experi-
ments volving 2 local skin reacton. For example,
gutnea pigs, robbues and cars showmed 0o whealing re-
Sponse to an mjecuon of h while
dogs, monkeys and man gave posiuve results. In addi-
ton, shen the concentration of hustamune diphosphate
was below 0.001 per cent the diameter of the wheal was
10 longer a relble index of the acnion of histamune,
The wheals produced by low concentrations of hista-
rune showed greater vanauon in size than did those
produced by the higher concentrations.

Because of the concept that hustamine release s the
cawse of shock 1 burns, Gunnar and Weeks {237) in-
vestigated the effect of Pyrbenzamine on the burn
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rant with the administration of normal rabbit serum
failed to prevent the vascular phenomenon (405). Rig-
don (446) observed that prior injections of Thenylene
or Pyrrolazote had no effect on the intensity of edemz
produced by the application of xylene to the skin of ani-
mals. The trypan blue concentration was also not al-
tered. These data suggest that the action of the anthists-
mines on capillaty permeability is limited to an antago-
nism of histammne and that the increase of permeability
due to trypsin, toxuns, serum, etc,, is through a mecha-
nism which does not involve histamne. Antihistamines
probably dtmmnish whealing by preventing histamine
from increasing capillary permeability or by acung di-
rectly to decrease permeability (348). If che action is
dicect, the anubistamunic drugs should diminssh in-
creased capillary permenbility caused by a vanety of
agents which do not contain or liberate histamine.

Haley and Harris (240) have explained the decrease
in diffusion of trypan blue on the basis of the vasocon-
strictor action of the antthistamines. These drugs not
only negate the vasodilator acton of histamine on the
precapillary sphincters of the mammalian capillary bed
but also have a vasoconstrictor effect. These authors also
used this explanation to account for the reducton of the
wheal and flare reactions in human beings as well as the
tuberculin skin reacaon. The latter queston will be
taken up 1n later chapters.

Allied to the vasoconstrictor action of the antihista-
mines is the observation of Halpern (251) that large
doses caused the dissemination of localized infection in
control animals, with the production of septic infec-
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Heudenhain gastric pouches, 1571F failed to modify s
cretion afeet 2 food stimulus (46) but in dogs with in.
nervated pouches it inhibited secrenon (246). When
large single doses of histamine were emp\cysd ntl‘l}vltt
dmg inhibited secretion (69). The secretory inhibition
demonstrated by 1571F was probably not r:[em.ble A
a specific antag ot} since mlocafy

duced secretion from denervated pouches was also inhib-
ited (46)

Decoure, Ravers and Sonnet (124) made the observa-
tiop that 1 man 2786RP and 2339RP nenher pro-
voked gastric secretion not wete capable of supptessing
the gastric effect of histamine, The farlure of Benadryl

o antg the secretagy action of h ine in
dogs with vations types of pouches (211, 477) has been
borated (105) Pynb ine also failed to an-

tagonize this effect (477). The formation of duodenal
20d gasmc ulcers in dogs which recerved large amounts
of hustamine in beeswax was not prevented either by
Beoadeyl (211, 105) or by Tagathen (553).

The available evidence from human and animal ex-
pertmentation seems to psnfy the conclusion that none
of the ines disectly the gastric
secretagogue acuon of histamine, Thus, ar least one of
the promunent effects of histamine was not significantly
duninushed by the antihusaminic drgs.

Antergan and 2325RP given intravenously were
found 1 angment salivaty secretion, according to Hal
pern (247}, Yookman e 4f, {584) nowed thar, al
though thg salivary secretion induced by carotid injec-
nons of histamine was highly variable, it appeared to
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shock. Large doses of Pyribenzamine given intravenously
did not affect the onset and progression of the shock
symptoms 1n rabbits. Sevite (495) arrived at essentially
the same conclusions with Benadtyl, Antistine and Neo-
Antergan 1n guinea pigs in that there was no alteration
of any of the manifestations of the burn. Weeks and
Gunnar (560) indicated that the erythema from burns
and turpenune was reduced by Pyribenzamine bur that
neither the capillaty permeabdity nor the microscapic
picture of acute inflammation was altered.

Ingraham and Wiggers (285) failed to induce bene-
ficial results in hemorthagie shock in dogs by the use
of Benadryl even though the antihistamines duninish the
vasopressor action of histamine and its action of increas-
ing capulary permeability. These authors suggested that
the liberation of histamine may play no role 1n the pro-
duction of the irreversible tssue damage of hemorrhagic
shock.

Glandnlar secretton~The antagonisuc effect that the
antthistamines display on the actions of histanune on the
vascular system and on smooth muscle seems to indicate
that such drugs might inhibie lacrimal, salivary, gastric
and pancreatic secretion following stimulation of these
glands with histamine,

Loew and Chickening (349) and Hallenbeck (246)
found that 1n dogs the subcutaneous injection of 929F
before a subcutaneous injection of histamune actually in-
creased the volume and acidity of secretion over that
which was obtained during control periods when only
the histamine stimulus was used The secretion may vary
depending on the innervauon; dogs with denervated
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s Winter (579) observed no effece with Phenergan in
rabbits, tats and gumea pigs.

Hyaluronidase 15 known to inerease the spread of al-
lergre epidermal reactions in the guinea pig sensitized
to pphenylened (391), P with Pyri-
b almost compl D d the allergic re-
action, Anustine as well as Pyribenzaaune suppressed
the spreadiog effect of hyalurondase on subc ly
wjected India e Efster, Freeman and Lowsy (133)
noted that Pysibenzamune and Benadsyl intubteed the
hematocrit and flud diffusion effeces of snsravenous
hyaluromdase, They and Moynahan 28d Watson (402)
mdscated that the angihistamines had no effect on hyalu-
rorxdase 1 vitro The compounds rested were Pyribenza-
mine, Neo-Antergan, Benadryl and Antistine

In 2 series of rabbuts 10 which orthostaoce albuminuria
was ;nduced, Hambusger et &/, (262) found that 2d-

of 3277RP ehminated the albuminuti
within 30 munntes, They believed that these results fa-
vor the concept thar albuminuria of this type has 10 do
with capillary permeabilicy of the kidneys. Beqadeyl
was shown by Chen and Clark (81) o have a2 hyper-
glycemic effect in rabbits which was in addition to that
of epioephinine, Irs effect 15 apparendy due to central ner-
vous system sumuiation{ since jr could be nhibited by

a dep P . The 1 injecs
ton of Pyrib ine or Antisting and h pre-
vented the lonserung of the uppet layers of the epithe-
lnum of the excised bovive conea (267),

Levitan and Scott (339) observed thar Pyribenza.
mine and Antistine in relanvely large doses inhibited the
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be diminished or annulled by Pyribenzamine. Lactima-
tion induced with histamine was stated to be definitely

pp d after Pyrik injections. The meager,
nonquanticative data which are available do not allow
for an opinton concerning the sectetagogue action of
histamine on lacrimal, salivary and pancreatic glands.
Loew (348) has indicated that since histamine-induced
gastric secretion was not antagonized, it is possible that
histamine acts on secretory cells through some mecha-
nism which differs from that obtaining in endothelial and
smooth muscle cells; or, the anthistamines either do not
reach or have no affinity for the elements in the seeretory
cell which react to histamine,

MISCELLANEOUS ANTIHISTAMINIC EFFECTS

Closely akn to the alteration of capillary permeability
by the antibistamines 1s the quesuon of pulmonary
edema produced by epinephrine. Halpern and co-workers
(252, 255, 256) have stated that 3277RP jected prior
to epinephrine prevented death due to pulmonary edema
in all tabbuts, Preceding this event there 1s an inital in-
crease 1n blood pressure, apnea followed by rapid and
difficule respsration, a subsequent fall 1 blood ptessure
and frothy blood expectoration. Although these authors
tealized that an injection of epinephrine in man Jiberates
histamine 1n the plasma, they observed that Neo-Anter-
gan afforded only parual protection against pulmonary
edema while 3300RP, which is closely related to
3277RP, gave none, Neo-Antergan in the hands of
Stone and Loew (523) failed to prevent epinephrine
pulmonary edema in rabbuts, and these authors as well
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be diminished or annulled by Pyribenzamine. Lactima-
tion induced with histamine was stated to be definitely
suppressed after Pyribenzamine injections. The meager,
nonquanutative data which are available do not allow
for an opinion concerning the secretagogue action of
histamine on lacrimal, salivary and pancreatic glands.
Loew (348) has indicated that since histamine-induced
gastric secretion was not antagonized, it 1s possible that
histamine acts on secretory cells through some mecha-
nism which differs from that obtamnng in endothelial and
smooth muscle cells; or, the antthistamines either do not
reach or have no affinity for the elements in the secretory
cell which react to histamine.

MISCELLANEOUS ANTIHISTAMINIC EFFECTS

Closely akin to the alteration of capillary permeability
by the anuhistamines 35 the question of pulmonary
edema produced by eptnephrine. Halpern and co-workers
(252, 255, 256) have stated that 3277RP injected priot
to eptnephrine prevented death due to pulmonary edema
in all rabbits. Preceding this event there is an 1nitial -
crease 1n blood pressure, apnea followed by rapid and
difficult respiration, a subsequent fall 1n blood pressure
and frothy blood expectorauon. Although these authors
realized that an injection of epinephrine in man liberates
histamine 1n the plasma, they observed that Neo-Anter-
gan afforded only partial protection against pulmonary
edema while 3300RP, which is closely related to
3277RP, gave none. Neo-Antergan in the hands of
Stone and Loew (523) failed to prevent epinephrine
pulmonary edema in rabbits, and these authors as well
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development of ventricular fibrillation when epineph-
rine was given to dogs sensitized to chloroform. The
effects were only of short duration and were inconstant.
These authors (340) also found that neither Pynibenza-
mine nor Benadryl would prevent ventricular fibrilla-
tion and death resulting from the experimental occlu-
sion of the citcumflex branch of the left coronary arcery.
Emmelin and Muren (154) determuned that the anti-
histamines would specifically antagonize the action of
histamine on the adrenal medulla. Antergan, Benadryl,
Neo-Antergan and Pyribenzamine when injected into
the central stump of the celiac artery caused an output
of epinephrine from the suprarenals.

Pyribenzamine mhibited the oxidation of glucose and
pyruvate in the anaerobic glycolysis of glucose by mouse
brain homogenates (278). The fact that the succinic
oxidase and cytochrome oxidase systems were not af-
fected was thought to suggest that the site of inhibinon
is between the pyridine nucleotides and the cytochrome
systems. These effects may explam the hypnotic and local
anesthetic action of Pyrib The antit
drugs were found to have no anubacterial or bacterio-
static activity (60). Antihistamine medication caused an
increase 1 mortality in gumea pigs exposed to
x-ray (241).




CHAPTER 4

Antihistamines in

Experimental Hypcrscnsiﬁvitics

FOLLOWING DISCUSSION of the remaskable specxﬁc an-
CAROSHC P of the ani}

onh
induced bronchualar coastricuan, meestnal and utetine

coatracuon, cutaneous reactons and wncresed capllacy
permeabrluy, etc., in the preceding chapter, our attention
now urns to the effects of the antihistamines on experi-
mentat phenomena related to chuucat allergy. Such a
discussion will entadd the effects of these drugs on immu-
nologic processes, the end tesults of which, for the mose
pare, stem From a concomutant release of histamune,

ANAPHYLAXIS IN DIFFERENT Spraics
We have already seen that the symptoms and reacuons
1o hustamine are nearly idenucal to those occurnng in
anaphylaxis The reactions to hismmune differ from one

species 1o another bccause different shock argans or us-
sues give rse to the d reaction Cor:

the anaphglactic reacuans diffes from sptc\ts(io spmrs,
73
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but ma g.iven species they are always strikingly similar
to histamine feactions.

Thus, in the guinea pig, the most commonly used ex-
perimental animal 1n the study of anaphylaxis, the most
characteristic signs and symptoms are those associated
with the respiratory tract. Distress appears rapidly: "The
hair on the head and back of the neck begins to ruffle.
The animal becomes restless, coughs and retches, rubs
sts nose, and seems to choke. The respirations which
were at first increased in frequency become slower and
labored and soon the animal is gasping for breath and
making tremendous inspiratory efforts. The mucous
membranes become cyanotic. The animal defecates and
urinates, If the anaphylactic shock 15 destimed to end fa-
tally the animal soon becomes weak and rolls over on its
side, gives a few convulsive kicks, gasps and stops breath-
ing" (487). This cycle may be over in five munutes in
very severe shock. If the shock is less severe, shivering
sets in, followed by recovery and gradual improvement.
The blood pressure which rises at first gradually falls in
about 10 minutes. Asphyxia is the immediate cause of
death. The lungs are markedly inflated owing to con-
striction of the bronchial musculature, Small hemor-
rhages are common on the under side of the diaphragm
and in the viscera.

Death due to anaphylaxis 1s not so common in the
rabbit, but when 1t occurs it 1s usually rapid The animal
will lie with legs outstretched or will fall on its side, give
a series of convulsive movements and die. The blood
pressure and body temperature fall. Pathologically, the
pulmonary dilatation found mn the guinea pig is absent
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and dhere ate no progment hemorrhages in the splanch-
axc ares, alibough some copgestion. of the Lver 3nd oher
viscera may be found, The most characteristic finding is
the exsreme ditatavon of the night side of the heatt and
the sferior vena cava with blood, appatently caused by
constatction of the pulmonary arteries.

Tn the dog vomuing 15 se charactensuc and severe
with profound anaphylaxis that (¢ may be taken as 2
cnterton ‘The vonurus 15 frothy and ruixed with bile;
someumes 1t 1s fecal and sometimes, in severest cases,
muxed with blood. There 15 diarthea mixed with blood.
Respiration 15 quckened and dyspneic, the astenial blood
pressuse 15 very low and the heart beat s weak and rapid,
The genesal condison 18 senious enough for one 1o be-
heve death tmmunent, but 1 reality death in less than
™o hours 15 extremely fare. ln the dog the liver is
prealy congested dunng shock and mest of the ob-
served symptoms are referable o the Iner The meense
congesuon has been explained on the basts of mpury ro
the fiver sinusaids and lver cells, allowing transudation
of flud, edema and congestion with ted cells and ob-
srucuon of the hepatic vens, producing interference
st the onflow of blood

Anaphylacuc shock 15 a less stormy event in the
mouse, According 10 McMaster and Kruse (372, soon
after the shocking dose 15 2dministered 2 blaachung oc-
curs 1n the ears and feee. This appears regulacly and be-
fose the reported cyanoss Agstation and hyperexaabul.
1ty also ace eatly signs. Later the anunals scratch them.
selves, the boic becomes sufBed, respirations become
ifficult and brief, intesmuttent convulsions appear. There
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is often a froglike posture, with the hind legs extended
behind the body (563 ). Death occuts only after 15-60
minutes, at times after many hours. The lungs show
moderate emphysema and the intestine and stomach are
congested and hemorrhagic.

PREVENTION OF ANAPHYLACTIC SHOCK

Since histamine 15 significantly involved in anaphy-
laxis, the antihistanunic drugs would be expected to be
effective in dimmnishing the anaphylactic reactions in
each species. Numerous reports have appeared which in-
dicate that those antilustammnes which effectively antago-
nize the bronchoconstrictive action of histamine are ca-
pable of diminishing the severity of anaphylaxis 1 the
guinea pig, 1 which animal bronchoconstriction 1s the
promunent feature of anaphylaxis, Thus, following the
report (195 ) that cerrain phenolic ethers had the prop-
erty of inhibiung or counteracting the action of hista-
mine, Staub and Bovet (517) found that the compound
designated as 929F (2-isopropyl-5-methylphenoxyethyl-
diethylamme), had definite anuanaphylactuic proper-
ties since it protected acuvely sensitized gumea pigs
aganst a shocking dose of horse serum. Staub (514,
516) and others (465) confirmed this effect, Histort-
cally, the next drug studied was 1571F (N,N-diethyl-N'-
phenyl-N'-ethyl-ethylcnedmmme) and 1t, too, was found

inic and phylactic properties

to possess antihi

(247, 514, 516, 574).
Following these, there were described the anuana-

phylactic properties of Antergan (247, 344) and

2325RP  (N'-phenyl-N'-cthyl- N-dimethylethylened:-
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amine (247). Bovet, Horclos and Walthert (49) dfs»
cussed 278GRP or Neo-Antergan and estsblished it
value as an antanaphyfactic agent, Many reports (}S,
578, 383, 390, 584) on the iwhibinon by Pyrbenzamine
of the anaphylacuc reacuon in attely sensifized gunes
pigs have appeated. Mages {383) seporred thac 0.5-1.0
mg pec kg of thus drug was sufficent to prevent ana.
phylaxis Comparatine studies (206, 462) showed that
20 wide varution in antanaphylactic acuvity existed be-
meen Antergan, Neo-Antergan, Benadryl and Pyriben-
zamine comparable to therr effec on hustamine shock
Protection of guinea prgs agamnst immedsate anaphylaxis
was effected by exposure for three munutes to 2 2 per
ceat solunon of Pyrbenzamine gisen by aesosol (387).
Delaged anaphylaxis could be prevented w some any-
muls by longer exposures, such a5 one of 10 minutes.
Anusune was found to be eflective against anaphy-
Lacs 1 acuvely sensitzed guinea pigs (393, 507) and
Hetramine protected agamnst horse serum shock (190).
Neok was i ¢ by Remhard and Scud:
(437), who found « as effecuve a5 Pyubenzamine in
prowecung agamnst anaphylacue shock o acusely sensi-
tized guimea pigs, bur Bernstern and Feinberg (32)
noted that it required 10--20 mg, per kg to give 70 per
cene protection, wheseas the Fuedlaenders (207)

showed that the same amount of protection was afforded
by 3 mg per kg Halpern (249,

; , 250) reported on 2
series 95 pounds with a ¢hrodiphenyl aucleus,
inctuding 301SRP and 3277RP (Phenergan), and

e found that 0.1 g per. kg, of the larer was suffi.
fient to protect guinea pigs against facal anaphylactic
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is often a froglike posture, with the hind legs extended
behind the body (563). Death occuts only after 15-60
minutes, at times after many hours. The lungs show
moderate emphysema and the intestine and stomach are
congested and hemorthagic.

PRLVENTION OF ANAPHYLACTIC SHOCK

Since histamine 1s significantly involved in anaphy-
laxis, the antthistaminic drugs would be expected to be
effective in duminishing the anaphylactic reactions in
cach spectes. Numerous reports have appeared which in-
dicate that those antthistamines which effecuvely antago-
nize the bronchoconstrictive action of histamine are ca-
pable of diminishing the sevetity of anaphylaxis in the
guinea pi1g, 1 which animal bronchoconstriction is the
prominent feature of anaphylaxis, Thus, following the
report (195) that certain phenolic ethers had the prop-
erty of inhibiting or counteracting the action of hista-
mine, Staub and Bover (517) found that the compound
designated as 929F (2-1sopropyl-5-methylphenoxyethyl-
diethylamine), had definite antianaphylactic proper-
ties since 1t protected acuvely sensitized guinea pigs
against a shocking dose of horse serum, Staub (514,
516) and others (465) confirmed this effect. Histori-
cally, the next drug studied was 1571F (N,N-diethyl-N'-
phenyl-N"ethyl-ethylenedramene) and 1, t00, was found
to possess antihistaminic and antianaphylactic properties
(247, 514, 516, 574).

Following these, there were described the antana-
phylactic  properties of Antergan (247, 344) and
2325RP  (N'-phenyl-N'-ethyl-N-dimethylethylenedi-
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aome (247). Boser, Horclois and Walthert (49) dis-
cussed 2786RP or Neo-Antergan and established it
value a5 an anuaoaphylactic agent. Many repons (!8.
378,383, 390, 584) on the inkubition by Py ribenzamine
of the anaphylactic reaction m actively sensinized guinez
pigs have appeated. Mayer (383 ) reported that 0.5~1.0
mg. pes kg of this drug was sufficient to prevent ana-
phylaxs Comparative studies (206, 462) showed that
10 wide variation in antranaphylacuc activity existed be-
tween Antergan, Neo-Antergan, Benadryl and Pyeiben-
zuine compatable to ther effect on histamune shock.
Protection of guanea pigs aganst unmediate aaaphylaxis
was effecred by exposure for three munutes w a 2 per
cent solution of Pyribenzamine guven by aerosol (387),
Delayed anaphylaxis could be prevented 1n some ani-
mals by longer exposures, such as one of 10 minutes,
Anustine was found to be effective against anaphy-
Jaxis 1 acuvely seastnzed guinea pigs (393, 507) and
Hetramune protected against horse serum shock (190).
Neoh was d by Remhard and Scudi
(437), who found it as eflecuve as Pyrbenzamine i
protecung agawst 2naphylacuc shock 1 acusely seasi-
uzed gumea pigs, but Berastein and Fenberg (32)
nored ehat it sequired 10-20 mg per kg, to give 70 pet
eat prowcton, wheress the Friedlaenders (207)
showed chat the same amount of protectian was aforded
by 3 mg per kg. Halpern (249, 250) reporeed on o
senies of compounds with a thiodiph ylamine nuclens,
induding 3015RP and 3277RP (Phenerga

n), and
he found thae 01 mg, per. kg, of the later was suffi-

clent 1o protect guinea pigs against fatal anaphylactic
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shock. It was noted that Thephorin had greater efficiency
in antagonizing histamine shock than active anaphy-
lactie shock (330). Thenylene was found to alleviate
actwve anaphylaxis 1n horse-serum-sensitive guinea pigs
(468) and the same effect was reported for Diatrin
(158). Treatment with 3 mg. per kg. chlorcyclizine pre-
vented anaphylactic death when given one hour before
the shocking dose (179). In a comparative study, Lan-
dau, Marriott and Gay (320) noted that larger doses
of drug, about 3 mg., were required to prorect guinea
pigs against active anaphylactic death than were re-
quired for protecuon against hisramine shock and that
the various compounds tested (Antistine, Benadryl,
bromothen, chlorothen, Histadyl, Pyribenzamine and
Neo-Antergan) were almost equal 1 protective action,
except for Antistine.

The rather extensive compatatve evaluation by Fein-
berg, Malkiel, Bernstein and Hargis (187) included the
effect of the anthistamines on acuve anaphylactic shock
m the guinea pig Twenty-four drugs were tested for
antianaphylactic acuvity Phenergan, 3015RF, Thenyl-
ene (Histadyl), Decapryn, 01780 (Lilly) and Perazil
(Dr-Paralene) were of about equal effectiveness, in that
3 mg. per kg. completely prevented shock. Benadryl,
Pyribenzamme, Neo-Antergan, C5581-H {Bristol),
01003 (Lilly), Thephonin and Trimeton were of the
same potency, 3 mg per kg. protecting about seven out
of 10 animals. Chlor-Trimeton was slightly more ade-
quate. Decreasingly effective were Tagathen, bromo-
then, 194B (White) and 47-83 (Burroughs Well-
come) followed by Antistine, Hetramine, Neohetramine
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and pluorobenzyl-DPE (Lederle). Orthoxine showed
20 prorection in doses of 60 mg. pec kg It should again
be noted that these results are applicable only to this
seties and type of experiments and do not have to be
comparable with those of other technics.

As has been previously observed, greater amounts of
the 2nthistarmes are fequired for protection against
anaphylacuc shock than for protection agamst fustamine
shock. The advantage of a comprehensive series of ex-
petiments, all conducted with the same technic, 15 that
1t eoables companisons to be made. In parucular, it 15
mote difficule to evaluate and compare anthistamines
by the modificauon of the anaphylactic teaction, for,
compared with histamine assays, 1t 15 more difficult 1o
obein 2 MLDso or MLDuo for an anugen. Conse-
quently, the shocking dose 1s usually an unknown mul-
uple of the MLD, dependinig on the sensiuvity of the
test ammal Thus, quanutation cannot be nigidly con-
trolled and the drugs can only be compared for approxi-
mate relative potency However, a comprehensive series
tends to mummize the varuble factors which include
mode of sensnization, length of mcubation period, 1ndi-
widual animal variation and the like. Evidence of these
difficules 15 found 1n the report by Campbell et al.
(74) of the failure of Benadryl to protect actively sen-
stzed guinea pigs against a challenging dose of the

antigen, egg white, administered intraperitoneally. The
authors used this evidence to indicate that a substance
other than histamine is ible for ) i
shock. Control animals were killed by the antifgen.

The antitustanunes likewise protect guinea pigs pas-
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sively sensitized. Loew and Kaiser (350) investigated
a series of benzhydryl alkamine ethers by this technic
and found that Benadryl was highly effective. Fried-
laender ez 42, (205) found no difference in the effec-
uveness of Benadryf and Pynibenzamine. Neohetramine,
however, was Jess effective; with doses of 5 mpg. per kg
survival was only GO per cent, compared with 100 per
cent survival when Pyribenzamine was given in doses of
1 mg. per kg, (486). Decapryn (61) and AH289
(chloreyclizine) (470) also altered anaphylactic shock
in passtvely sensttized guinea pigs. Pyribenzamine and
Neohetramine were found to have but little protective ac-
ron tn reversed anaphylaxis 1 the guinea pig in which
the shocking antigen was rabbit serum immunized to
gumnea pig serum (19). The nature of this shock makes
it acutely fatal, but the authors stated that some degtee
of protection could be attained with “weaker” serums

Antihistamines show varymg results in modifying the
anaphylacuc response 1n animals other than guinea pigs.
Halpern (247) indicated that Antergen, 1571F and
2325RP prevented fatal anaphylactic shock in sensitized
dogs. Pyribenzamine (383) and Benadryl (570) were
also effective. Mayer and Brousseau (386) reported that
25 mg. per kg of Pyribenzammne decreased the morality
tate of actively sensitized muce from 89 per cent for the
unprotected to 42 per cent for the protected. On the
other hand, Decapryn (61) in amounts as high as 175
mg, per kg. had no effect on active anaphylaxis. Anti-
histaminic drugs had but Iietle effect on shock reactions
of actively sensitized fish (141).

The antianaphylacuc activity of the anuhistamines
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fus also been d d by in vito ext

Thus, Halpern (247) demonsuated thar Antergan,
1571F and 2325RP would prevent contraction of the
sensinzed gumea pig ileum by the specific antigen. In
addinon, Wilcox and Seegal (574) noted that in a per-
fused sensized guinea pig heare, 1571F prevented the
duminution 1 coronary flow caused by the anugen. In-
creased heart rate and amplirude were not prevented.
The authors emphasized that the Jarge amounts tequired
(5 mg per Iter} 10 mody the antphylacuc teacton in
the petfused heart “indicates that other factors must also
play 2 part in anaphylactic shock” Bemadnl, Neo-An-
tergan, Pyribenzamine and Antergan were about equal
in their inhibiung effect on the solated, sensitzed guinea
pg deal strip (462). Thephonn also performed the
same funcuon (109). However, the constricuon of the
brenchioles by the antigen in a petfused, sensitized lung
preparation could not be prevented by Pyzbenza-
mine (5847,

Even though the anuhistamupes show such a pro-
found influence on the manfestations of the anubody-
aougen reacuon per se, they are without immunologic
effect 1n that they do ot modiy antibody production
{349). precipiun or complement titer (18) or smmuni-
2ation acuvities in general {388).

INFLUENCE O OTHER IMMUNOLOGIC RESPONSES

Closely related to the systemic anaphylactic reaction
is the Arthus reaction. This 15 an anaphylacuc reaction,
although local 1n site, the seventy of which is directly
proporuonal to the amount of precipitin available at the



82 THE ANTIHISTAMINES

site of contact with the antigen, and is the result of
antibody-antigen union. The tissue damage, usually con-
sisting of a large, edematous, hemorrhagic and necrotic
area, 15 the direct result of vascular damage, necrosis of
the capillaries and terminal arterioles, interstitial edema
and hemorrhagic and cellular infiltration. The damage
to surrounding tissue appears to be due to the interfer-
ence with nutrition which results from the vascular dam-
age and from the clogging of the ussue spaces with hem-
orrhage and exudate, In light of the relationship of t.hc
Arthus reaction to hyp itivity it is und:
why the effect of antihistamines on the reaction was in-
vestigated However, in contrast to their effect in typical
anaphylactic reactions, the antihistamines were found
without nfluence on the course of this localized hypet-
sensitivity reaction (119, 140, 194, 323), a result which
seems to mndrcate thac histamine plays no role in this
phenomenon

There 1s much evidence that the antihistamines do
not affect the bacterial or tubesculin type of sensitivity
reactions. Early tn the history of these drugs Boquet
(42) noted that 883F, 929F and Antergan faled w©
alter the tuberculin reaction i guinea pigs; he used
chiefly 1:10 OT. The results with Antergan were later
corroborated by Kreis (312), Fischel (194) confirmed
these observations 1n his experiments on rabbues. Using
both a purified protein derivauve of tberculin and a
nucleoprotein fraction from a hemolytic streprococcus,
he noted that the bacterial type of reaction was not al-
tered by Pyribenzamine administered orally before and
during the day of tesung. Pynbenzamine also failed ro
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rotecy agamst e systemic wberculin shock in the -
&K:l:\:sgzx\?xnca pigyzSGZ), and Nechetramine did not
affect the teaction from 1 mg OT (142). According
10 Satber (478), some of the negative results were ob-
wined because the doses of tuberculin used were to0
large and only one dose of the anthistamne was given.
Ustog threshold doses of OT and giving the wfected
gunea pigs 25 mg per kg of Benadryl subcutanecusly
wwice darly before and during the reacuon penod, he
concluded thar there was 2 definite trend 1oward Jessen-
sng of the reactions

By expenments on induced seasitizaton snd allergic
dermauns, Mager (384) proposed addiional evidence
duat hustarmne plays an acuve role i the development
not only of the mma} phase of skin arnnavon but also
of the contact dermanus itself. He (385) reported on
the effect of the annhistamises Pyribenzamine and
Antergan on the mhibiuon of the inflammation of the
eczematons teaction caused by sensiizauon to p-phenyl-
enedizmune Both drugs had 2 greater efiect when apphed
locally 25 an oinument or 1 ol than when admimistered
subastanecusly Brown and Wetner (61} indwcated
that Decapryn given orally 1 large repeated doses
or applied 43 an ointment also diminished the severity of
Jestans sn gumes pigs sensitized to 2,4-dintrochloroben-
rene and p-nutrosodimethylaniline

The evidence regarding the effect of the anthista-
munes on producuon of expenmental hypersensitive vas-
cufar and cardiac leswas, sach as petisrterius nodosa
and myocarditss, is controversal. The technics used to
produce these conditions simulate those of Ruch and
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Gregory (444) in that sterile horse serum is injected
into rabbits intravenously with or without a subsequent
dose. Kyser and associates (315, 316), investigating
Benadryl and Searle antihistaminic drugs No. 1694 and
1627, noted that complete protection was afforded to all
sensized animals who had the concomitant use of the
drug during the sensttization period. On the other hand,
Roberts, Crockert and Laipply (448) and MacGregor
and Wood (368) failed 1o confirm thus observation
with Benadryl. Roberts e . used Benadryl in doses of
5 mg. per kg. twice during the course of the experi-
mental procedure, just before the second and third sen-
sitizing doses MacGregor and Wood, however, did use
latger amounts of Benadryl, giving up to 10 mg. per kg
twice daily for the 20 days during which the experiment
was in progress. In neither report was any difference
noted in the myocardial and endartetitic lesions which
followed sensitization The lesions were essentially those
described by Rich and Gregoty (444)- there was a
patchy or generalized arterius with medial necrosis, 2
penartertal reaction in the adventitia with polymorpho-
nuclear and eosinophilic leukocyuc infileration, small
nodule formation, occasional valvular and endocardtal
lesions, and edema and necrotic collagen tissue near the
severely affected vessels. These dissenting results indicate
the need for additional experimentauon before conclud-
ing what the value of the antihuistamine is to be in ex-
pen’mcnml serum-induced myocarditis and other mani-
festations. Related to this problem is the edema pro-
duced in the rat by the intraperitoneal injection of egg
white, Rats have a natural hypersensitivity to this pro-
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sem, Léger and Masson (329) observed that Antisune,
Benadryl and Neo-Antergan were all effective 1n inhib.
ting thus edema. They did not claim, however, that these
tesults wfested that the edema was due to local hista-
mine telease, Bronn and Werner {61} obtined the
same fesults with Decapryn.

The antfhustaminic drugs have been evaluated with
fegard to other 1ncidental expertments] conditions which
may also be classed as allergic. Leopold, Dean and Bla-
ot (333) observed that Pyribenzamine prevented the
production of anaphylacuc uvesns in rabbirs when piven

) Wy before the challenging dose, Admini
non of the drug at the same tme as the shocking dose
bad no effect. Pyrtbenzamine did niot whibie production
of rypical 1 phal litis in
gunea pigs which wete injected subcuraneously with
emulsions of fresh ganea pig brain and Freund's adju-
vane (9) The animals bad received, over the course of
the expeniment, weekly subcutaneous implantanions of
500 mg Pyubenzamune pellets in beeswax. Reubi
(440) seported that Ciba's expenmental anthisamine

No 5512M prevenced the nephtivs produced in rabbiss
by antiserum 1njecuons.




Bioassay iﬂ Man

THE MAJOR PURPOSE of assay of the antthistaminic
drugs 1n laboratory animals 1s to obtan information on
their potential therapeutic worth in man, In a general
way animal assays accomplish this purpose, Drugs which
have antthistamuntc activity in animals by the same
token possess antiallergic action 1 man, When one at-
tempts, however, to translate quantitatively potency in
antmal work into chinical therapy one encounters a num-
ber of discrepancies and difficulties. In many of the early
and some recent publications of experimental work on
anuhistamines, claims for potency were based on the
number of lethal doses of histamine which can be in-
hibited 1n the guinea pig by large doses of the com-
pound. Oa that basis, for example, Neo-Antergan was
found to be four times as potent as Pyribenzamine and
25 umes as potent as Benadryl. It is obvious from clin-
1cal experience that such figures have no bearing on
clinical potency.

One of the possible explanations for this discrepancy
is that the amounts of histamine concerned in clinical

o
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allergy m no Way approxi: the q!
uls:dgz: animal u’;pcnments, and it my‘be meﬂ’l? that |
with small doses of histamite the antihistamines dup\?y
20 suck wide ranges of potency. Other methods of his-
tamine assay bave mdeed pointed to this jdea as at feast
one exp On the basis of antagonism of only one
Jethal dose of hustarmne 1t has been found xh:'::. these
drogs show more moderare differences in activity. A
sumber of esperumental techiucs in the laboratory, such
15 the mbibrtion of one lethal dose of histamice, the in-
hibition of bronchospasm from histamuoe aerosol and the
prevention of histamne contraction of the iteal stp,
bave shown some quantiative selavionship 1o one an-
othet 284 1o anwallergic effect. The relationshup to anu-
allergic effectiveness has not been quanuative i the
strict sease of the wotd. Nevertheless, 2 daug whuch as-
says as very weak by such methods 15 not potent for man,
whereas another which has potent anthistaminic action
2150 turns ow 10 be potent in 1ts anuallergic acnon.

In 2ddon to the possible species differences in re-
sponse berween the faboratory animal and man, we can-
not ignore the fact that 1n assaying anuhistamunic action
we may be overlooking responses other than that of his-
tamue in the hypersensinve swate. That such may be the
case is paruculatly suspected from £wo observations. Tn-
tubition of anaphyl death 1 the lab Yy ansumal
3 mmore difficuls and requices a larger dose of antibist.
funic drug than prevention of ustamine shock. Clinical
therapy 1s quantitatively closet 1 agreement with ana.
E’hﬂaxis than with. hiswroune effect (219), Moreover,
it should be pointed out that toxscity is measured in ani.
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mals on the basis of convulsions and death, whereas in
man 1t 1s measured in large part on the basis of seda-
non from moderate doses.

THERAPLUTIC EVALUATION

In the ulumate analysts, the value of a drug is judged
by the capabilities 1t has to temedy the abnormal mani-
festations for which it 15 intended. When the manifes-
tations are chiefly objectve and constant this problem 1
relatvely simple. Allergy, however, is characterized by
a preponderance of subjective manifestauons, vatying in
degree n different persons and at different tmes and
with place, season, age, meatal attiude and interpreta-
tion of the observer. To evaluate a remedy here, the
problem becomes more difficult and the interpretation
less secure. It 1s for this reason thae the chimcal Iiterature
on antthistanunes is rampant with claims and conclu-
stons which are musleading. It behooves the practicing
physician to scrutinize each report on clinical thesapy
crittcally and to ask himself the queston: “Has the ob-
server considered these variables i hus clinical mvestigs-
tion®” A brief discussion of the major varables encoun-
tered 1n the evaluation of antthistamines may be of help.

The patient—A number of variables which concern
the allergic patient muse be considered 1n the interpreta-
tion of a therapeutic test. Age is a faceor; chuldren usu-
ally respond better than adults to anthistamines. The
predominant symptom and the effect of the drug on 2
particular symptom of a syndrome is of significance. For
example, the antihistamines are more effective against
sneezing than against nasal blocking. Evaluation of the
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effects of these drugs from this ssandpoint, 28 has been
done by Sheldon and his conorkers {499), is wre. It
s qune dafferent, for example to judge the potency ofa
drug on the basss af cases of mild urucaria and compare
thus potency wsth the effect another deug has in severe
peniclle or sulfonamide reactions, which 5 a rule re.
quie seveeal nmes the ordimary dase for effective sesults,

Allergic syndtomes ate prone to cyclic changes, The
s fever pavete who has a0 hour of suffecng in the
mormng canpot be tabulated as @ therapeutic success i
s sroptoms cease 30-60 munues after taking a pill.
And of symproms regularly lase several hours in the
moraung, the duravon of effecs of the pill cannot be
tisted as 24 hours because he has no recursence wntl
the follosing mocaing (179}, In many other ailergic
manifestanons penodic Rucruation is the rute and a
clucal effect should only be ascertained by sepeated and
consistent behavior

In assayrag an antbustamie m hay fever 1t may be
pestinent o hnow whether the group swdied is average
in intensity of symptoms ot is a selective group, 1f mid-
ness of hay fever 18 such thae the patients seldom seck
desensiuzation treatment, 2 farge pescentage will cbtain
benefie from anuhistamunes On the other hand, the al-
Tergust who sees the difficlt cases which have been un-
responsive to other measures is apt to find a Jower inci-
dence gf effect from these drugs. Everything else being
equal, it has been found thar those pavents who take de-

sdcns:hdmxon steaement tespond batter ta the drugs than
0 those who have had no desensitizati 1
o8 oo ation therapy {16,
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The mental atutude of the patient is not to be ig-
nored, We know some patients who claim improvement
from every type of antihistamine, no matter what the
dose, and even from 2 placebo tablet. Others will admit
no improvement even when objectively one can see that
it is present. It matters, therefore, what type of group
is being evaluated, whether it is a clinic or private group,
a laboring or professional group, 2 phlegmatic or more
emotional class

Environmental vartables—In seasonal hay fever espe-
cially, the environmental varables are tremendous.
Grass hay fever as a rule responds much better to anti-
histamines than does ragweed, primarily because the sea-
sons are usually less severe. One cannot compare on an
equal basis the results of antihistamine therapy 1n rag-
weed or mold cases 1n New York City, Chicago and
Los Angeles, where the quantitative pollen differs ma-
terially. A drug studied in a mild hay fever season can-
not be justly compared with another drug tried in 2
severe season. Drugs cannot even be compared duting
the same season if one drug is used one part of the sea-
son and another drug the next; for example, the fater
stages of hay fever due to nasal stuffiness are less likely
to be mnfluenced than ate the eaclier symptoms of sneez-
ing and rhinorshea. It 1s regrettable that 1n most reports
on clinical evaluation these factors are ignored or, if
mentioned, are often dismissed with the inference that
they are ourweighed by the findings (288).

Otherconditions.—Comparison of resulrs by different
observers, with different seasons, different drugs and dif-
ferent locales, is almost worthless. This has been empha-

i



BIOASSAY IN MAN o

sized by Yoveless and Dworin (360) in their :e.viey‘.
Exen if the results are combined or averaged their sig-
méicance s questonable, Indeed, oo many of the re-
pors have wirtually no basis for comparison, other than
perhaps the difference between using and net using an
avihisaruoe Qne of the most critcal means of evalua-
won 15 the use of the crossover rials in which one drug
is compated with another mtermitrently (13, 178, 201,
339). Another method 1s to employ 3 separate group of
subjects for exch diug durng the same period. It 1s titky
even for the same obsetver to compare one drug in one
season with anather m the nexe unless due care is ob-
served in equalizing the conduions

“The costeria fof effiects ate often ignored and usually
ot even menuaged. Whle it 1s fucile to count the num-
ber of sneezes, some rough criterta of symproms, such as
the number of hours of discomfore, days of disabiliry,
et can be made Placebo conuols are often advisable
(564) althongh they are not necessary if an acray of
antibistamines of varying potency 1s used, Observers who
da aaly an ocesstonal therapeutic teial of dhis sort ace
utged o make 4 control smdy with placebos, preferably
1 the same pauents receiving the anthistamines.

The pumber of patients observed must be adequate.
How many pattents are actually aeeded o make results
15 the group sigraficant depends on 4 number of factors,
including the experieace of the observers, the methods
of observaton, the frequency with which patents are
seen and the purpose of the observations. Thinty parients
with hay {ever, for example, would be sufficient o note
whether 2 drug 15 effecave, bug it might ke 10 times
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that number to serve as a basis for comparison with an-
ather drug.

The difficulties of assessing toxic effects are perhaps
even greater than those in evaluation of therapeutic re-
sults. The very severe toxicities offer no difficulties, but
the more moderate may be largely dependent on the
type of patient, the attitude of the observer, and the
dosage used.

It should be mentioned that some conditions, particu:
latly dermatoses (308), lend themselves better to objec-
tive analysis. Pethaps other conditions also could be
studied more objectively, such as asthma by respiratory
function tests ot allergic rhinstis by nasal air flow.

The clinical mvestigator—When objective findings
are of least help the reliability of the observer becomes
paramount. A clinical therapy repore in which the in-
vestigator is biased, selfish, lacking 1n integrity or with-
out critical observation can and does mislead. Those who
have sufficientt experience in the field learn to judge the
report for what 1t is worth. Some clinictans are inclined
to grow increasingly enthusastic with each new antihista-
mumne; others may display insufficienc chinical awareness,
while sull others actually lack the experience necessary
to enable them to evaluate the drugs properly. It is even
possible for an observer’s attitude to change honestly
with advancing developments. For example, it is fair to
say that with the accepeance of the value of the anti-
histamines we have now set for ourselves more rigid
criteria for effectiveness than we did several years ago.
The net result is that whereas four or five years ago a
given drug was recorded by us as being effective in 80
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i ¢ with our
per cent of hay fever patients, pcrhVaps now wi
modified standatds chis sncidence might be only &5 ot
60 per cent.

Qs JECTIVE METHODS
Tt is thus appatent that the experimental laboratary
cannot give the direct answer 1o the therapeutic value
and potency of an antitistamine and that a clinical
therapenuc evaluauon 15 long drawn out, requires many
subjects and has many pitfalls Objective methods which
could be applied to man would offer many advantages.

Such objective procedutes attempt mamnly to assay quan-
stative intubttion of i

the local ant
body whealing and the toxic effects of the drug.
Histamine asthma —Bronchoconsteicuon in man has
been produced by Curry (112) who found that it could
be inhibited by the ad of an antih
Thus technic could probably be quantitated to study anti-
hustasminic actvity of a drug. However, human broncho-
constiicuon produced by an aerosolized allergen s ap-
parently not seaddy prevented by the same drugs. In
line wath these expenments, 1t has been found (341)
that 10 asthma spisometnic changes following adminis-
tranen of Benadryl were negligible, whereas after epi-
fiephtine or aminophyline the changes were decided,
Histamine wheal and flare~The capaciy of human
sk o respand to histamine by wheal and Bare has been
known for a long tme. This responsiveness and its nor-
:n:l vanatians have been srudied
: duced b

quantitatively with the
lectropk (500), intra-
dermally and by abrasion techme (358). We have
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shown that the flare as well as the wheal respoase is in
proportion to the concentration of the histamine applied
and that the flate size can be more easily measured. In
1942, Parrot (415) demonstrated that the histamine
wheal and flare could be inhibited by Antergan. Fried-
laender and Feinberg (204) several years ago reported
a study 1 which the wheals of histamine, antigen-anti-
body reactions and other whealing agents were inhibited
by local and oral admunistration of Benadryl.

Rough quantitative studies on electrophoretic intro-
duction of hil and Pyniber were reported
in 1947 by Aaron and Abramson (2). Schwartz and
Wolf (484) compared the potency of antihistaminic
drugs by noting the incidence of inhibiton of wheals
and flares from histamine 1.1,000 and ragweed 1:40
when 5 per cent (or 2.5 per cent) of the anuhistamune
was applied on the scratch Such a technic could by no
means be regarded as quantitative, and it Jed to such ob-
viously incorrect interpretattons that Antistine had
greater antihistaminic activity than Pyribenzamine and
greater antiallergic effect than Benadryl. Bain (24)
made an impressive quanutauve study by using intra-
dermal injections of graded doses of histamne and anti-
histamine.

We felt that perhaps guantitanve inhibion of the
histamine wheal and flare on the human skin by local
application of the antihistamine might be useful n the
assay of these drugs. Such an assay, if reliable, could be
done on a few subjects and would not requite long pe-
riods of clinical observations. Although not to be re-
gatded as the final evaluation, it could, nevertheless,
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serve as a screening program to indicate which drugs are
worthy of clinical trial. After several years of investga:
tion we (358) adopted the following technic which e
used for the evaluation of a large series of drugs,
Histamine reactions are titrated on normal subjects
using histamuine solutions from 1.8,000 to 1:512,000
(in terms of base), m ncrements of 100 per cent,
placed on circular abrasions made by a piece of hollow

TABLE ].—INHIBITION OF HISTAMINE FLARE BY TOPICAL
APPLICATION OF ANTIHISTAMINE

RELATIVP RELATOE
POTENCY PoTENCY %
Pyribenzamene 100 Pyrrolazote 33
Benadryl 38 Decapryn 73
Neo-Antergan 60 CSSEI H (Bustal) 31
Antistine 28 Thephorin 28
Thenylene 53 Trimeton 35
Phenetpan 40 01780 (Lilly) 14
3015 (Rhone-Poulenc) Zl 01003 (Lilly) 12
Chlorothen 194B (Whte) 53
Neohetramrne 25 p-Fluorobenzyl-DPE
(Lederle)

tubing about 1 mm. in diameter After the flares are
traced, the histamune solution gwing one-half maximal
. flare 15 used 1 the inhibiion test, The anuhistaminic
drug is placed on a series of abrasions 1 dilutions of
1:204,800 to 1:3,200, and after 10 minutes the drops
are washed off and the histamine applied Reactions are
noted in about 10 minutes. Usually three or four drugs
are thus compared at the same time on the subject’s
back. A number of subjects are used for each experi-
ment, The difference between the end point of different
drugs is tegarded as 2 measurement of difference 1n in-

hibiting power.
As a whole this method has shown good clinical
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agreement for all but one ot ™™o compounds, It is rec-
ognized that sc best dhis technic can only measure th.c
effect on Tustamune, Simular evaluations of the allerg\.c
ceacton ughe be mare dependable. Furthermore, this
method does not take 110 account varsations in absorp-
tion, time fag and other metabolic effects which might
be factars 10 admunistenng the drog orally. The me-
dincee tesales on local applicanon of Phenergan and
ditorcydizme mught well be expluned on some such
basis

In the past o years we {75) had been working on
a method by which such histamune and anugen reaction
can be stached after ingesnon of snthistamunes, There
are a number of dfficulties with thuy rechsic, prmanly
because large doses of drug ate required to produce any
effect which can be quaneitated Meanwhile 2 number
of ather workess have repotted proceduses based on sim-
dar pungiples

Kallos and his assocates (294} reported i 1947
thae the 1tensity of the histamune flare and jts inhibi-
tion by Anusune could be measured and thus quantic
ed. Ban and co-workers {24, 25) found that after
oral ad; of & the log-d f
sponse curve 1o miradermal hustamtne shufts o ocoupy
Atany given time 2 new pasimon so that there is an equal
petcentage teduction of wheal area of the test doses of
histamune over 2 range of 03-10 sg. If dus dose.
fesponse cure 15 detersuned on several subjecss and
tepeated wih other dmgs, since tie dose-tesponse curves
are parallel, the mean relowe weigheforneght po-
wnces can be estimated On this basis they found that
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Phenergan was 15 times more potent than Antistine and
seven times more potent than Neo-Antergan, The dura-
tion of one-half maximal effect on the wheal for Phen-
ergan was 5.6 times greater than that for Antistine and
3.8 umes greater than that for Neo-Antergan. Carcful
clinical observations of the effect of Phenergan and Neo-
Antergan on chronic urticaria agreed well with the anti-
whealing assays. Benadryl was found to be rather weak
and had short-lasting effect,

Jaros and his associates (289) compared chloreycli-
zine with Pynibenzamine by noung the effect of the ofal
adminustration of these compounds on the histamine
wheal inhibition, Since wheals as small as 0.5 mm. wefe
recorded, the dependability of interpretations from such
a study are open to question Serafin: (493) also showed
the varying degrees of inhibition of wheals and flares
from different concentrattons of histamne after oral

dminsstration of an antit ine However, he did not
develop the method to employ it for potency studies

The effect of various antihistamunes given orally on
the skin histamimne reactron threshold by iontophoresis
was studied by Perry and hss associates (423), In order
of decreasing effectiveness, the drugs tested ranged as
follows: Hydryllin, Pyribenzamine, Benadryl, ephedrine
and aminophylline. Sternberg and co-workers (521)
used a similar techaic From their results they concluded
that Pyribenzamine, Benadryl, Neo-Antergan and Hy-
dryllin were the most potent and about equally effective.
From there on, in diminishing effectiveness were Iisted
Thephorin, Diatrin, Trimeton, Decapryn, Tagathen,
Thenylene and Histadyl, Neohetramine and Antistine.
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The authars wferred that these findings correlate closely
with clical experieace. Not only do some of these ﬁnd:
ings disagree wiih ouss, Bain's and those of other expect:
suenters, but they also are not in accoed with many of
the clintcal observations. Furthermote, these are chvious
discrepancies in the dats and graphs. Thenylene, 100
mg, is lisced as besng sdentical ta porency with Histadyl,
50 s . both are trade names for the same deug, metha.
prtdene The wide fuctuation of responses in ndivid-
wals, she wse of only 10 subjects for each evaluaton and
the use of dfferent subjects for esch drug introduce so
mapy varubles 45 to make the interpretation doubtfu),
Peck and tus assocines (417) studied the effect of
sanous rowtes of admunusteanon of Pyehenzamune on
the wheal praduced by 0.05 ¢e. of 1:10,000 histamine
phosphate piven tradetmally. They found that oral
sdmunisseanion, local wiectian and {ontophoresis reduced
the hustamine wheal and flare, while ointment had lusle
effect om the fustamine reacuon On the other hand, in
eprdermal sepsirey, whiete the skin was broken, Pyri-
benzamine was absorbed fom the ointment, since good
herapeguc results were obtamed Nilzen (407) showed
that 2 rsxevce of antdustemine with hswmne feduced
the wheals caused by the latrer when applied by teratch
ot wwradermally. In order of drmmsshing effectiveness
the anthustammines ranked 1n the following order. Neo-
Antergan, Antergan, Thenglene, Benadeyl, Pytibenza-
mine, Anustine, Neohetramine, and Thephoria.
Inbibition of allerzre wheat ~Vaftery-Radot and co-
workers {351) made quantitatve swdies on the inhiby.
tion of focal passive transfer reaction ‘They determined
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the dose of drug necessary to completely inhibit the re-
action, It was found that the dose of Phenergan was only
about 30 per cent of the dose of Neo-Antergan or An-
tergan, The duration of action of Phenergan was much
longer, The doses requited for the inhibition of this
wheal were greater than those required for therapeutic
effects. The effects on direct skin tests have also been
observed. More work on this phase of assay is 1n prog-
ress in our laboratory.

Toxwcity assay—Mention has already been made of
the evaluation of the toxicity index of an antihistamune.
Such evaluauons have the same inherent difficulties as
therapeutic trials, with pethaps the additional disadvan-
tage that objective signs are usually absent. Objective
tests would offer a more critical basis for assay of tox-
icity. Holtkamp and his associates (273) reported an
abjective assay. By using tests of mental abilsty, reaction
time, two-point discrimination distance and other tech-
nics they measured the effects of therapeutic doses of
Benadryl, Pyribenzamuine and Hydryllin, With these
drugs there is an appreciable change in all the mental
tests in over half the subjects. Pynibenzamine affected
the greater number, but Benadryl occasionally produced
effects of considerably greater magnitude. Hydryllin
caused mncreased efficiency in most subjects but decreased
it in a few.










CHAPTER 6

Respiratory Allergy

THE MAJOR syndromes of allergy of the respiratory
tract are seasonal hay fever, nonseasonal vasomotor thi-
nitss, persistent of recutning cough { particulacly in chil-
dren) and asthma, The antihsstaminic drugs do not af-
fect all of these manifestations to the same degree. the
differences will be pointed out 1n the ensung discussion.,
Furthermore, since this manual concerns the antihista-
munes one might gan the impression that these drugs
are extolled as the mam or only treatment of respiratory
allergy It 15 therefore unportant at the very beguning
of the description of anthistamine thesapy to call atten-
ton 1o the fact that other forms of therapy are not only
helpful 1n 2ddition to aptihistamine thetapy but may be

the only effecuve remedies 1n some patients or under
certan conditions.

ANTIHISTAMINES 1N HAY FEVER AND PERENNIAL
VASOMOTOR RHINITIS

Of the allergic respiratory manifestations, seasonal
hay fever has ded best to the anuhi:

103

In
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perennial vasomotor rhinitis, whether due to allergic
factors or so-called “intrinsic,” results have not been as
good. This difference 1s more likely due to differences
in the secondary changes produced by lopg-lasting nasal
allergy than to differences 1 the nature of the allergen.
The effects of antihi: on the nasal symg are
purely palliauve and in no way shorten the duration of
the entire syndrome, except as the prevention of severe
congestion may to a certain extent prevent the produc-
tion of secondary ussue changes. Each dose of drug is
effective for only a few hours at a ume. From experi-
mental and clinical studees 1t can be assumed that these
drugs have no influence on the immune response in al-
lergy, that is, they neither interfere with the production
of bodses by di juzing 1njecuons nor do they
increase the immune substances.

Effect on symptoms—The hyperesthetic manifesta-
tions of nasal allergy, such as tickling of the nose, snecz-
ing and itching of the eyes and palare, are the symptoms
most susceptible to palliation with antthistamines (499).
‘The rhinorrhea 15 usually also modified, although with
large doses or 1 some persons with small doses the dry-
ing effects on the nose and throat may be so pronounced
as to become objectionable features of such therapy.
Indeed, it is this drying effect occurring 1n some persons
which is the major basis for the belief, encouraged by
some, that these drugs are effective remedies for the m-
fectious cold. The nasal obstruction is also benefited,
but usually to a less extent and in fewer patients than
is the case with the other symptoms (174, 175, 178).
It is thus easy to understand why the later stages of hay
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feer ace not $o frequently or effectnely benefited by the
anthuscarnes, Tt 18 also not susprising that the types
of hay fever which have long seasons and chronic vaso-
motor thints show Jess response to these drugs.
Whether this difference m response signifies the pres-
ence 1n those boggy turbmates of a mediator or mech-
amsm 1 additon to histamine or merely the presence
of a latger amour of histamine has not bren setrled,
The fact that topical apphcanon of an anvhusuminic
drug 10 such difficult cases has often been helpful lends
aedence to the histarune-excess hypothesis.

It cannat be overemphasized that the asthma asso-
cuted with hay tever 15 not prevented apprecuably by
the antdustamines. Hence, no matter how effecuvely the
fusal symproms may be conrrolled by these drugs, those
petsons who have had (or are destined to have) an as-
sociated asthma wall, as 2 rule, continue 1o have it Since
desensitizanon therapy effectsely prevents asthma
patients with pollen or mold allergy, it 15 unjusufiable
10 substunuze the anatustanunes fot such therapy 1 thete
patents Since sbour 35 per cent of the patients with
fagweed huy fever have an associated asthma and wwnce
the asthma may be mtated in the early or later years
of we sufferer's hay fever, it follows that any person
who depends on the antdustamunes for relief may be
confronted at anv season with asthma.

Oceasionally 2 dose of an anvhistamine given about
one hour belore 2 desensinzing sajection may be useful
1n prevenung local and systemic reactions 10 highly sus-
tepuble persons. When the desensitizing dose cannat be
apprectably increased because of repeated consututignal
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reactions, moderate increments may be made with the
aid of the antihistamine; however, it is rarely possible
to give very large doses, such as several tolerance doses,
in this manner. Antihistaminic drugs should not be used
routinely for this purpose.

Almost from the beginning of our clmical experience
with antihistaminic drugs 1n 1945 we learned w0 utilize
them as diagnostic agents 1n differentiating questonable
nasal allergy from colds or chronic nasal infections
Thus, we admi ed an antit ine to patients with
known allergic rhinutis when the question arose whether
the current episode was a recurrence of the allergy of
an infectious cold, and to pauents with chronic nasal
symptoms which could not be identified definitely as in-
fecous or allergic. When the symptoms were well con-
trolled by repeated doses of the drug, subsequent devel:
opments showed that we were dealing with an allergy.
If the symptoms were not definutely controlled, devel-
opments indicated that many of them were of an infec-
tious nature.

Dosage and adminsstration—Although this subject
will be discussed i detarl i Chapter 9, some of the
salient points of the methods of use of antihistamines in
nasal allergy may be briefly mentioned. It has been the
custom of many physicians to prescibe these drugs sev-
eral times daily at regular intervals for hay fever and
perennial rhinitis. Such dosage should only be required
in patients who have continuous symptoms, and they are
in the minority, Most patients will require only a mom-
ing dose, with perhaps an additional evening or bedtime
dose. When the symptoms occur irregularly, ic may be
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well 1o instruct the patent to take the drug as neefltd«
In some instances the use of a bedume dose may selieve
the nasal congestion so that the morning symproms afe
fessened At trmes this effect may be achieved more ade-
quuely by longer acting or enteric-coated antihista-
mines For most of the drugs the effect lasts not longer
than about four to six hours (334). More lasung effects
can be cbramed 1n a large percentage of patenss with
Phenergan or chlorcychzine (Di-Paralene or Perazil).

The average dose of most drugs for nasal allergies is
50 mg To aclueve the same effect with drugs such as
Neohetramine and Anustine a dose of 100 mg or more
15 tequired. On the other hand, Decapryn 1n 25 mg.
doses 15 quire effective, whereas n 50 mg doses it is 100
sedative for most persons, The average dose of Phen-
ergan 15 15-25 mg Chlor-Trumeton 15 customanly used
4 mg doses, although many patents tequire doses of
8 or 12 mg, Towaity with the laner doses is apt to be
severe Children ate given smaller doses. Although it is
chanacenstc of these drags that dmldren often tolerare
them 1n amounts as large as those given adults and fre-
quently tolerate them beter, this applies only to moder-
ate doses, when sedation 15 the major toxic effect. Chil-
dren are more prone to excitatory effects from the anti-
hustamines, behaving 1n this respect Like the laboratory
amumal From the records of toxic effects in children
and of the fatal results 1t 15 suspected that 1n excessive
dosage these drugs may be more dangerous to chuldren,

In panents with nasal allergy resistant to oral medica-
tton, topical application may be helpful. We have found
that solutions in the form of nose drops are frequendy
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irritating, whereas a fine spray, particularly the mist type
obtained with a nebulizer, is better tolerated, The spray-
ing may have to be repeated a number of times at fre-
quent intervals before evident results are obtained.

Incidence and degree of effect—With full therapeutic
doses our experience indicates that 50-80 per cent of
seasonal hay fever patients in the Midwest will obtain
sufficient benefit to make use of these drugs worth while.
The incidence of relief 1n perennial vasomotor rhinitis
will be about 40-65 per cent. The vanation in thes¢
percentages is prmarily due to the different effects of
different drugs bue is also caused by seasonal differences
Spain and Pflum (511) reported the results obtained by
collaborators with the Commuttee on Therapy of the
Amernican Academy of Allergy. Benadryl, Pyribenza-
mine, Neo-Antergan, Hydryllin and Trimeton were used
In 60-75 per cent of pauents with seasonal hay fever
there were varying degrees of improvement, while in
nonseasonal rthinius 50 per cent benefited.

In the evaluation of any report, it should be realized
that the standards of observers differ. Some practitioners
may classify occasional benefit from the drug as a posi-
tive result. Others regard any deviation from the usual
symptoms, no matter how slight, as an instance of 1m-
provement. Others may be so conservauve as to de-
mand benefit every time the drug is used 1n a particular
person. It is difficult, of course, to set precise standards
in a condition which 1s mainly subjectve 1n nature, The
best criterion of effectiveness we have been able 1o em-
ploy is the ability of the drug to be productive of results
worth while to the patient 1n the majority of episodes
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of his disease. We have been skeptical of any results
ssified by ousselves or others as “fair.”
¢ A uumgcr of factors detctmine the likelihood of &
beneicual result 1n any individual ot the ncidence of
benefit 1m a groop. The most puzzling of these is an
sndimidual vasauon whch does nat appear ta be depend-
ent on the scvernty of the allergy. Same petsons fail to
sespond to any anthismmune despite the fact that they
have muld symptoms Others are benebted by one drug
and not by another, although the Jatter may be more po-
tent for the majonicy. Thus sndividualiy 15 not only of
pracucal importance 10 therapy, but the solution of i

mechanism would probably shed much light on the an-
t L‘J’ ot b i -}

In general, the seventy of the nasal symptoms will
determune the Likelihood and deptee of benefit, Thus,
patients with mild hay fever or sporadic and muid per-
ennal allergy may do exceedingly well with antihusta-
mine therapy Pauents with the milder vareties of hay
fever, such as tree pollinosss, and many grass-pollen—
sensiuve patients may 2150 obtain good results, whereas
a larger proportion of ragweed cases may be resistant to
the drugs By the same oken, the resulss can duffer sub-
stanually in different parts of the country The Bostonuan
who has ragweed hay fever has a beter opportunity 10
be benefited by an antihustamune or by a moderate
amoune of desensizing treatment than the Chicagoan
with the same disease. And, as a corollaty, 1t 15 not sur-
posing that the nodence of results observed or the
amotnt of drug required to achieve results may differ
for the Boson and Chicago physican
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Even the season in any locality may diffec from year
to year and influence the results, Thus, in reporting the
results of antthistamine therapy during the 1946 rag-
weed season we (174) made the cautionary statement
that results in more severe seasons may not prove to be
as good. This has actually turned out to be the case
Since all drugs are not evaluated in any one season, it is
important to know, if possible, during which season the
obsetvations were made and to take the severity of the
season into consideration

In the early part of the season the hay fever sufferer
may respond well to antihistamines. When the pollen
or mold spore content of the air becomes high as the
season advances, the effectiveness of therapy may de-
crease or the therapy may be completely inadequate. In
the later part of the season, even when the amount of
pollen or mold spores is diminishing, the stage of nasal
stuffiness may be more pronounced. Then the chances
for effective results are not as good as they are in the
stage of sneezing and rhinorrhea.

Desensitization therapy, whether 1 pollen, mold or
dust allergy, if it does not abolish a large part of the
symptoms, 1s at least likely to tutn a severe allergy into
a milder one Hence, it is not surprising to find that the
antthistamines are more effectve 1 desensitized than in
nondesensitized patients. Even when no apparent clin-
ical result can be observed from desensitization, antihis-
tamine therapy is apt to be more effective (16, 41, 178,
212, 564). Blumenthal (41) obrained relief of symp-
toms in about 56 per cent of patients with desensitization
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aloae, 1 47 per cent with anuhi,fmmincs alene, and in
88 per cent with combined therapies. .
Patients frequently rernatk that 2 dose of an anthista-
munic drog which previously helped them is no longer
as effecuve 1§ afl the seasonal factors and variables pre-
wviously discussed are eliminated and if only the stabi-
lized forms of chronic thunitis are considered, there would
appear two alternauve explanauons. One is that the s.uf-
fecer, afrer some petiod of parnal relief which was origt-
nally appreciated and properly classified, has now un-
consciousty set for himself a new standaed. Sice he sull
s symproms whuch he would like ro dispose of, he now
feels that the antihistarmne 15 not doing much for hun.
Natrve Bostonians or New Yorkers complain as much
from fagweed hay fever as do those who live in Chieago
or Indanapols. Eack has cteated a standaed and he
knows no other, unless perchance he visits the other lo-
caliy Thus 1t may be with different levels of symproms
before and after connnued amihistamine therapy. On
the other hand, 1t 1s not incencevable that a tolerance
for the drug may acwally develop A tolerance for the
sedanve acnon appeats 1o be common after continued
use of an antihistamine. At any rate, the question is ir-
portant practically and theoretically and we are now en-
£1ged 1n 2 srady of this problem. Our preliminary re-
sufts (119a) indicate that continued adminiseation of
an antihustamune produces 2 dunmished ability of the
drug and related drags to inhibit the skin feaction to

histamine and to antigens, The findings of Monash
(397a) ate similar.
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ANTIHISTAMINES IN ASTHMA AND
ALLERGIC COUGH

A spasmodic and recurning cough, without wheez
ing and especially without dyspaes, is a frequent allergic
phenomenon in children and may also occur in adults.
It 1s usually assocrated with nasal allergy, although at
times the latter may be absent. Such coughs often re-
spond favorably to antihistaminic_drugs. For example,
omenylene was found
to be effective 1n six (182). The cough in the preasth-
matic_stage_at_the beginning of an acute attack of
assbmi may also be materally influenced by antthista-
mine

Frank asthma, on the other hand, has in our expe-
rience proved to be virrually unresponsive to the anti-
histamines. We do not mean to imply that these drugs
are of no help at all, but we emphaucally maintam
that seldom are they as effegtive or as useful as other
remedies, such as ephedrine, epinephrine, Isuprel ( Nor-
isodrine), aminophyliine and rodides. As an adjunct
to other medications they may at times be of some ard.
There are times when 1t 1s suspected that antthistamines
may aggravate the asthma, possibly because of their dry-
ing effect on the bronchial secretons.

The majority of asthma specialises agree that the fe-
sults with antihistamines i asthma are not as good as
those in nasal allergy. Results of different observers
range from a negligible incidence to about 70 per cent.
No doubt much of this variation depends on the vicissi-
cudes of the asthmatic syndrome. Many of the good re-
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pons are probably due to continued antihistamine ad-
minsstration, when it 15 difficnls to assign che resule ~‘°
the therapy Pethaps also some of the alieged relicf
from asthma is due 10 the general queting efiect of the
sedtitive acion of these dmyzs, 1o this connection an ob-
jectne stady 7ade by Levy and Sesbury (341) appears
significane. Benadryl Wad given m g, doses to a
series of asthmasic patients; for a comparison of effect,
some were given 0.3 mg. epinephrne subcutancously
or 025 G, garnophyihine mtravenously. One-halt and
one hour after Benadryl adminsstration determinations
of the vatal capacity, tida) aif, minste ventijation, expira-
tory diffetentsal, respiratory fate and degree of emphy-
sema showed no consistent effects In several who ob-
taned subjectve benefir no spirometric improvement
was noted. Epinephrine and phylline produced de-
¢ided sprrometric changes

At nmes we have seen telicf from asthma following
intravenous o ingramuscular injection of an antihusia-
mine, However, we cannot be sure that vhas was not due
to the sedative effece of the drug

The telanve wefinency of the apuhsstarmwes jn
asthma has rased the quesuon of the presence of 2
mechznum n asthma which may differ from that jn
fiasal alfergy or urticana. One cannot deny the possibil-
sty of this. On the dthes hand, the fasfure to tespond may
mertly signify the release of an excessive amonnt of hus-
tamine which cannot be combated by the amount of
Bmdustnrpme the pauent 15 a* ' to tolerate Our expe-
nence Wity antitustamioe ae ¢ ~nds 10 support the
second explanation " WE HaveX Q‘nd that aerosols of
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histamines, such as Pyrib ine, are frequently ef-
fecuve in asthma. The amount which some patients -
quite is so small that it is actually only a fraction of
what is customarily taken by mouth. But the concentrs-
tion reaching the bronchial tissues from the zerosol m3
be several times that reaching the same tissue after the
drug is absorbed from the digestive tract.

INDIVIDUAL DRUGS—RESULTS

An additional few words of caution are indicated be-
fore discussing the individual drugs, The reader should
bear in mind that not all reports are based on the sane
critenia and that most of the variables discussed in this
and the preceding chapter may enter into the intetpre-
tation of any report. Also, for purposes of practicality
and brevity, the number of reports for each drug had 10
be kept 0 a reasonable few. The choice of articles was
influenced by a number of considerations shich have ne-
cessitated the omussion of many sources which were 3
good as or better than the ones included. .

Antergan—Ths was the first of the present anti-
histamine series to be used therapeutically. It was intro-
duced for clinical use in France in 1942 and was em-
ployed 1n Europe as the only antihistamine until Neo-
Antergan supplanted 1t in 1945. Antergan is an active
drug, bue 1t has a high toxicity and is not well tolerated
by man. Although we had the drug from France since
1945, our experience with 1t has been confined solely to
experimental wotk in the laboratory.

Gaté (215) and hegrarvorkers reported good tesults
in a serses of Pg:'é@‘l,.no had hay fever, perennial thi-
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i buained
nits, asthms or dermaoses, Decourt {125) o ;
vanable resuls 1o asthma and hay fever, Celice and his
awnciates (80) reported satishacory results 1 asthma
and other allergic manifestanons.

“Antustine—This deug was fiest introduced in Swizer-
Tand in 1946, Stnce then it has been used in some pass
of Eutope and also 1 thes counery. Milligram for milli-
grasm 1eis one of the least potent of the current marketed
drugs, approxumanng 0 this respect only one other
raacketed drug, Neohetramine. Antsune has only a
shight sedauve effect, hence Sarger doses are wsvally wel-
erated, Qur experience with this drrg indicates that it is
too weak for general use and that doses of ar feast 100~
200 mg ate sequeed to produce fauely cansistent effects.
‘We have confined 1ts use primarily to those patents who
have a great tendency 1o be sedated by virmally all ants-
histamnes In such 1nstances, Anustine may be helpful.
Ic shouid not be infersed that this compound causes no
undesitable reacuons, with large doses, 2nd in some
persons with moderate doses, sedanon of gastrointestinal
seaitiuon results Anustune eye drops ate often beneficial
in allesgit conjunctving

Schundler (480), 1 1946, reporred encoutaging re-
subts with this dreg i asthma Gay and Yus associates
{219) (Balumote) compated eight anubustaounes
chinscally and conciuded that the porencies of seven wete
weeally the same. The excepuon was Anustine, for
Shich twace the dose was required. Kallos (203)
found the drug valuable in allergic thunitis and other
<onditions, bor neither orally nor hypodermucally was it
tffecuve 1n asthma Fret and Waltersprel (198) re-
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ported good results 1n nasal allergy, but in asthma the
effect was weak. It must be emphasized that most of the
Eutopean observers, at least at the ume they issued thexr
reports, had no basis for clinical compatison with more
potent antthistamines. To one who has not tried any
other antthistamine Antistine may appear a vety desit-
able addrtion to the therapy of allergy. The Friedlaend:
ers (201) compared Antistne clinically with Pyribenz-
amine, They found a response 1n 59 per cent of patients
with allergic rhiss, using doses of 50100 mg. Hos-
ever, most patients who tried both drugs preferred Pyri-
benzamine.

Benadryl—This was the first American angthistamine
to be marketed. It gives saisfactory resules in 2 latge
percentage of patients but has the disadvantage that it
is often too sedative. Although some of the later drugs
are frequently more effective in nasal allergy, Benadry!
has established a great popularity because of its priority.
In some mnstances Benadryl may be preferred to other
drugs esther because sedative action may be desiable ot
because 1ts anticholinergic action may be of advantage
in conditions such as asthma. In comparing this drug
with Pyribenzamine and Neo-Antergan in a series of pa-
tents we (34) found that the latter two were more
effective.

The findings on this drug by various authors differ
somewhat. Thus, Koelsche and his associates (311)
(Rochester, Minn ) reported that 75 per cent of 52 pa-
tients with uncomplicated hay fever obtained 50 per
cent or more relief. Of 19 patienes with asthma asso-
ciated with hay fever, 74 per cent obtained relief. In



RESPIRATQRY ALLERGY 117

other asthmas, boweser, oaly four of 12 benefited. These
findngs apree fairly well wath those of Eyermana (‘6%)
in St. Lows. Dutisg the 1043 sersan he abserved relief
167 pet ceat of hay fever padients and 1 31 per cent
of the asthmatics who had mild wheezing Approxi-
mately the same tesults were obtained by Waldbort
(355) 1 Detroie, Levin {334) (Detroit) ubt?incd a
59 per cent madence of relief in hay fever during the
1945 season and noted that, although aflergic asthma
w5 benefited, infectious asthma was not helped and
four cases of asthma were aggravated

Less encourageng results have been reported by others.
Eogelsher (155} reported that relief ocourred n only
about one durd of his hay fever panents and m virreally
no patents with asthma. ln reportng the fiest taal of
the drug 1n cluldren dunng 1945, Logan (335) found
that 1t was not very effecave in asthma. Qur eacly im-
pressions of the peor resulss in asthms, Teporied in 1945
(185}, have been cotroborared by subsequent expe-
rience, The resolts obrained 1n asthma by McGavack and
assacraces (366) ate better than those of other wotkers.
They behiene that thus 15 due to therr custom of giving
the drug contsmuonsty §e 5s sateresting 1o note that they
obtatned improvement 1 four of cight cases of cardiac
asthrog.

Chloreyclrzme~Thus drug 1s matketed under two rade
cimes, DiParalene {Abbotr Laboratories) and Peranil
(Burroughs Wellcome & Co.). The compound was pre-
sented 1o one of vs (SMF.) almost simultaneously
by the owo pharmaceutical houses, early in 1948, e s
moderately effective in allergie manifestanons, but i
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action is not as consistent as that of some of the other
potent anuhistamines, Its chief advantage s the tend:
ency to prolonged action, which in some instances re-
sults m relief lasting six to 15 hours. This prolonged
action is particularly useful in cases in which mornng
or might symptoms may be prevented by a bedtime dose.
Unfortunately, this long-lasting effect is not always pres-
ent. The average dose in our expettence 15 50-100 mF
In some pauents the onset of effect is longer than that
with other antthistarmnic drugs. As with all the ano
histamines, beneficial results 1n asthma were rarely
obtained.

In the 1948 and 1949 hay fever seasons in Chicago,
1n one series we (179) found thac this drug helped 46
of 87 d 1zed T (when antih were
required) and 16 of 38 patents who were not desensi-
tzed. In addiuon, the effect of the drug was more com
plete 1n desensitized parents than in those not desensi-
tized. In perenntal thinitis 18 of 43 patients were bene:
fited. Cough was benefited in four of eight patients, but
only three of 36 asthma patients were relteved The tovic
effects were as a rule mild and infrequent.

The first clinical report on this drug was preseated
by Jaros (288) who was associated at the ume with
Burroughs Wellcome & Co He found thac in Eastern
New York State, during the 1948 season, 22 of 23 pa-
tients with seasonal hay fever were wumproved, while 18
of 21 patients with perennial rhinius were relieved. He
recommended one dose of 25 mg. 1n 24 hours He con-
cluded that “clinical expertments indicate greater effi-
ciency and less toxicity than with Pynbenzamine.” In
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Jiew of the small pumber of patients, the muldoess of
the season and the locale of the study on hay fever pa-
tients we feel that this enthusiastic feport constitutes 4
hazardous opinion. Brown and hus coworkess (64) of
Boston 4lso felt that chlorcyclizine was the most effec-
ave of all the anthistarnines they had smdied. .
A report of the Committee on Therapy of the Amerni-
@ Acaderny of Allergy (99) summarized the findings
for 588 panents weated by nine members, representing
New York, Detrost, St. Lowss, Baltimore, San Diego,
Chicago and Buffalo Relief i hay fever (30 pet centoc
more) was obtamned 1 555 per cent of 329 pauents,
while 384 per cent of 130 pauents with nonseasonal
shinins were benefited, The madence of improvement
in ayrhma was 12 8 per cent. The duration of action of
this drug varied, but 10 a large percentage st was consid-
erably longer than that of other anthusarunes The -
cidence of side effecs was not grear, and the average
dose was 50 mg given two to three umes datly
Chlorothen —Thus 15 the chiorinated analogue of
Thenylene or Histadyl It 15 an effecuve drug 1 allergic
mansfestations, bur 1t does not differ materially from
othef pood antihustamunies The usual dose is 50 mg, but
often 25 mg, 15 sufficrent. Duration of actwon 15 zbout the
same as that of most of the other antihistamines, In the
1947 ragneed and mold season we (176) noted that
T.G pee cent of 182 patients obtawed relef. Qf 40 pa-
tents with perepnial vasomotor thinstis 62 per cent
improved, and of 20 vth allergic cough six were bene-

fted. In asthma, impravement was seldom evident. Tox-
iaty 15 moderate, comparable to that of Pyrib
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\/’Cb}oﬁTnmemn.——Introduced in the summer of 1949,
this drug is a chlorine FRalogue of Ttimeton, drug
marketed by the same firm for some time. Although
there were no published reports of is clinical use at the
ume of marketing, much was claimed for Chlor-Trime-
ton by the manufacturer because it is more potent milki-
gram for milligram than any other antthistamine. This
is true, the effective dose being 4-8 mg. However, out
experience indicates that in these doses it is no more
and probably less, potent than some of the other anti-
histamnes 1n farger doses, In larger doses the same diff-
cultes arse with Chlor-Trimeton as with the other
drugs, for example, 12 mg, is rarely tolerated well
Thus, the advantage of the small dose effectiveness be-
comes a benefit only to the producer since the consumet
rarely considers milligrams—he takes pills, and they are
all about the same and all about equal in cost.

Eisenstadt (149) reported that this deug used as ad-
junce therapy to desensitization gave relief to 51 of 60
hay_fever patients. It also helped nine of 1 ients.

with perennial allergic rhinius,
ﬁmapy of the Academy of Al
lergy (;Ebmbulated combined experence of 11 mem-
bers who treated a total of 990 patients with Chlor-
Trimeton. The localittes represented included New
York, Baltimore, Boston, Detror, Chicago, St. Louis,
Omaha, San Diego and Buffalo. Of 715 patients with
hay fever 61.3 per cent showed improvement (50 per
cent or more). Among 151 patients with perennial rhi-
nitis 52.5 per cent were benefired. In asthma the inci-
dence of relief was 24.6 per cent. Duration of effect
otreid W e =
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wis about rhe same as that wath other drugs. Moderate
1 severe side effects wese nowed fa 7.5 per cent ?f pa-
teas, although a much larger percentage experienced
smuld untonard symptoms. The wseal dose was 24 mg
given three ox fout times daily, Larger doses offered lixtle
advantage. .

Decapryn —Thvs is 2 potent anttustarioe, bath in
therapeutrc effecuveness and sedatve acnion. The aver-
age theraptotc dose 15 25 mg., althongh some patients
requite as htle 25 125 rog while others need 50 mg.
of even more In these doses we (183) found thar 75
per cent of hay fever patients in the Chicago area, most
of whom had the ragweed or mold fype, were benefited
dunng the 1947 season. In perennua) thinius 19 of 34
were helped. Although the incidence of good resules

" with Decapryn 1n our expenence has been no greater
dhan that with several other good sauhsstamunes, the
drug 15 sufficiently different fram many others to select
1t for use when odhers fail. This s paricularly true when
decided sedative action 15 desitable,

Sheldon and tus assouares {499) admimistered De-
capeyn to 84 hay fever patienes and found it effective,
paticuiatly for the sneeaing symptoms, Wheezing was
satisfactonyly contolled s more than half the cases, The
doses varted from 65 10 100 mg. In 140 pavents with
chioucal dltergy Brown g8 21, {65) wsed doses of §2 5-25
mg and of 50 mg. 1 some o asthma, 27 of 41 were
benefited,

Dratrin ~Lude has been publubed on chinical results

?n'\i} his drog. Q\gr own himeed experience with Dutein
indicases that it is 2 modesately effective drug but has
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ephedine and ammnophyllie will be discussed in Chap-
tee 9.

rgea-Anmgm.——'ﬂﬁs drug 15 effective in _pasal al-
lergy but, 1 our expenence, not quite as effective as
Pyrbenzammine (34). The side reacuons are mo?emF.
although there 15 derable tendency to £
nal itntinon. The customary dose 1s 50-100 mg. Neo-
Antergan 15 marhered both 1 Eurepe and in this coun-
1ty and was firse marketed 10 France. o

Our labotatory and clinxcal experience with this com-
pound began n 1945, when through the kindness of Dr.
Bernard Hafpeen of Paris and the Rhone-Poulenc Com-
pany we recerved a generous supply. There have been a
number of teports, expertmental and clinical, on this
compound. emanatng particulatly from Europe but re-
cently also from American sources Decoure (123) found
that Neo-Antergan was more effecuve and less toxic
than Antergan Southwell (510) fouad it very good n
15 hay fever cases (England) but cbrained no benefit
M 25 cases of asthma In a comparison of Pyrbenza.
mine, Neo-Antergan and Bepadryl, we (34) found
Neo-Antergan second in effecuveness. Loveless and
Drorin (360) reviewed the literatare on the therapen-
tc and toxic action of a number of antihistanunes, av-
eraging the resules of all invesugarors, and found thar
Neo-Antergan stood 1 about the middle of the It
They then called attention to the dangers of such an
evaluation since the standards and mterpretations difer
with each wotker. They compared the findings in 113
of their own patients and found that while Pyribenza-
mine and Tomewon were at the top of the list, Neo-
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ephedrine and amunophylline will be discussed 1n Chap-
ter 9. L

Neo-Antergan—Tius drug 1 cfective in pasal al-
lergy but, m our experience, not quite 2s effective as
Pyl e (34). The side reactions are mo-.iemmj
although there 18 considerable tendency 10 g
nal itrtanon The customary dose is 50-100 mg. Neo-
Antergan 15 marketed both m Europe and m thus coun-
oy and was first marketed i France.

Out lsboratory and clinstal experience with this com-
pound began m 1945, when through the kindness of Dr.
Bernard Halpern of Pans and the Rhone-Poulenc Com-
pany we secetved 2 generous supply. There have been a
oumber of reports, expertmental and clinical, on this
compound, emanaung particularly from Furope but re-
cently also from American sources, Decourt (123) found
that Neo-Antergan was more effective and less toxic
than Antergan Southwell (510) found 1t very good 1n
15 hay fever cases (England) but obtaned no benefit
in 25 cases of asthma In a comparison of Pyribenza-
mine, Neo-Antergan and Benadeyl, we (34) found
Neo-Antergan second 1n effectiveness. Loveless and
Dwonin (360) reviewed the literature on the therapeu-
e and tovic action of 4 number of anthistamunes, av-
eraging the resules of all investigators, and found that
Nea-Antergan stood 1n about the middle of the hst.
They then called awtention to the dangers of such an

\ since the standards and pretations differ
with each worker They compared the findings in 113
Ofvthexx onn patients and found that while Pyribenza-
mine and Trimeton were at the top of the lst, Neo-
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resuls, the effectiveness of Neohetramine was consider-
ably nfersor to that of Pyribenzsmine and several other
anthisamsres Waldbort and Borden (356) of Dewroit
obrained 38 per cent good results in 165 hay fever pa-
wenrs, while 17 per cent of 75 patients with asthma were
enefied

Perazd~See chlorcyclizine, .

Phenergan —Thus 15 an interesting antihistamine
whith 15 only now being marketed 10 this couny,
Through the kindness of Dr. Halpetn and the Rhone-
Poulenc Company of France we obtained a substanual
quantty of this compound several years 230 and made
tathes complete laboratory studies and some clinical
trials with st This anuh has distiner ndividual
thamacterssties Tt 35 hghly sedative, pethaps the most
sedanve of all the chincally used anthustamunes. Thera-
peutically tt 15 very effectne, but ats sedauve acnon fre-
quently hmns s vse 1 Yarge doses or even i moderate
doses 10 ambulatory patients Another feature of this
drug is 165 prolonged action. We found 1t most useful 1n
those panents m whom a bedume dose would often be
suffictent to prevent mormung symptoms of nasal allerpy.
In many mstances one daily dose was sufficient. Because
of out hmued supply of the drug we have confined its
use (0 specl cases 1t 15 possible that a more thorough
cliucal trial would elicit fuether desirable qualines of
this drug, but ot any rate 1t g5 ‘handicapped for general
use by the tendency to pronounced sedation. The dase
e have used most often 15 25 mg

Halpern and Hamburger (254) zeported thac of 142
pavents with hay fever (m France), 98 were totally re-
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Antergan was of good but lesser potency in their setics.

Neohetramme.—~This 15 one of the two Jeast potent of
all marketed antihistamnes. With 50-100 mg. doses ne
(32) obtawned a farr incidence of relief in hay fever, but
the degree of relief was not as good as that with many
other drugs, The main advantage of this compound is
the Jow incidence of side effects, the incidence being
only 16 per cent with 100 mg. doses We feel that for
full therapeutic results doses farger than 100 mg. would
have to be used, and with larger doses toxciry may be
as hugh or higher than it is with some other antibista-
smunes. Our recommendation js that the use of thus drg
be confined to those patients who do not tolerate most
of the antthistamunes but do respond to small ot mod-
erate doses of Neohetramine,

The Friedlaenders (207) of Detroit used doses of
50 or 100 mg., more aften the latter, and obained effect
in 64 per cent of hay fever pauents and 10 52 per cent
of pauents with perenmal rhinttis. Criep and Aason
(108) m Prtsburgh claimed that in allergic thinitls
Neohetramme was effectve m 80 per cent of patent,
while in seasonal hay fever they found 1t effective “in
the same percentage that Feinberg obeatned with Pyri
benzamine.” Needless 1o say, such comparsons are in-
valid. Feinberg tried Pynbenzamine m one season in
Chicago while Criep and Aaron wied Neohetramine in
another season in Pieesburgh. The standacds of a classi-
fiable "good” result may differ with the o observers.
Indeed, when Feinberg compared Neohetrammne with
Pyribenzamine in the same practice, i the same local-
ity, in the same patients, using the ssme gradation of
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using Pyribenzamine 1n the form of nasal spray in Some
m:uels; o!) sesstant nasal allergy. An aerosol of Pyribenz-
2amine has been helpful 10 some cases of asthma.

Asbesman aad his collaborators (17) obtained im-
prosement 1 75 pex cent of patents with all gypes of
allergic thinius and in 85 per cent of seasonal hay fever
paents, They also daumed results n 47 per cent of 1'59
asthmaves (14). They concluded that Pyeibenzamine
was more effective and less toxic than Benadryl. Bern-
stem, Rose 20d Femberg (34} in 2 comparatve stady
of Benadryl, Neo-A and Pynt

found
Pyrbenzamine the most effective. Loveless and Dworin

(360), n 2 comparauve study of several drugs,
found Pynbenzamine and Trumeton the most effecuve.
1n analyzing therr resules with Pyribenzamane and Ben-
adeyl, Engelsher (155) and Ratner (434) concluded
that the value of the anutustaminic drugs has been oves-
esumated. We concut 1a general wth their statements
but {eel that Engelsher's claum of relief 1n only one third
of hus bay fever patents 15 at variance with our expe-
tience and that of most allergists.

Pyrrolmose —This dsug has good clinteal potency. In
™o senes of hay fever patients of all types in the
1948 and 1949 seasons, 63 per cent of the 174 pasients
obtained symptomanc relief. The wsual dose is 50 mg.,
20d wath the dose side efieets are moderate. Mowever,
for the 100 mg dose side effects were frequent and often
severe The results in asthema wese negligible. In vaso-

motor thanis the incidence of effecuve results was 34
PO cent.

Tagathen —See chlorothen.
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using Pynibenzamine in the form of nasal spray in some
cas&f o() resistant nasal allergy. An aerosol of Pyribenz-
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Arbesman, 2nd hus collaborarors (17) obtaned im-
provement 1 75 pet cent of patients with all types of
allergic rhunutss and 1 85 per cent of scasonal hay fever
patients, They also clumed results in 47 pet cent of 159

h (14) They concluded that Pynt i
was more effective and less toxic than Benadryl, Bern-
stewn, Rose and Feinberg (34) in a compatative swady
of Benadryl, Neo-A and Pyt found
Pyribenzammne the most effective Loveless and Dworin
(360), m a comparatve study of several drugs,
found Pynbenzamune and Trimeton the most effective.
In analyzing their results with Pynibenzarune and Bea-
adryl, Engelsher (155) and Rater (434) concluded
that the value of the antdustamime drugs hos been over-
esumated. We concur 1 general with their statements
but feel thar Engelsher's claim of relief 10 only one third
of fus hay fever panents is at variance with our expe-
nence and that of most allesgists

Pyrrolazore —Thus drug has good clinical potency, In
0 senes of hay fever patients of all types m the
1948 and 1949 seasons, €3 per cent of the 174 patients
obtaned symptomatic selief. The usual dose is 50 mg,
20d warh 1 dose side effects are moderate. ‘However,
far the 100 mg dose side effeces were frequent and often
severe, The resules in asthma were neghgible. In vaso-

motor thinitis the tncidence of effective results was 54
eI cent.

Tagathen —See chlatathen.
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asthma 13 obemned benefit, Sternberg and Gottesman
(520) observed relief in only 18 of 41 hay fever ps-
uents, four of 26 asthma pauents, and none of six pa-
bents with perennual vasomotor rhunitis.

Trimeron~Our experience with Truneton indicates
thar it is an efiecnve antitustamine. The eacly claims
thtic Is the most effective and least toxic anuhisamine
‘have ot been 1n agreement with our observatons. As 3
matter of fact, we have had more complamts of sedation
from therapentically effectve doses of Trimeton than we
tad from Pyribenzarmne and other potent anuhista-
mines The uspal effectne dose 15 25~50 rag., although
a large percentage of, patients do not tolerate the hugher
dose, We hate never used Trimeton 1o doses comparable
o those of Pyrbetizamme used i severe allergic syn-
dromes, because 1t was our feeling tha taletance would
be poor.

. Brown (63) (Boston) reparted relief with thus deug
in 90 per cenc of hay fever patients and 1 80 per cent
of patients with mild mtansic asthma, In three ather
reports (232, 479, 580), each of which wtbulates a
froup of f1om 15 10 34 hay fever patients, relief was ob-
served 1a from 66 to 90 per cent Loveless and Dworin
{360 found that Trimeton compared favorably wih
Pyribenzasnine in therr study. The Committee on Therapy
of the Amencan Acidemy of Allergy (98) seported
Gbulated results from a number of savesngarors and
stited that Trimeton “compares very favorably with the
g;;:e\:mnmmms on the market.” In a total of 908
sules, QF QPSQG" ;Z:ill:‘f;;mf oad good ot etcellmt.!?‘

perennual vasomoror rhnitis,






CHAPTER ~

Dermatoses

THE USE OF the antih

drugs in d logy
came soon after drugs, nontoxic enough to be used in
man, were avatlable. Eatly teports on Antergan (80,
215) 1n urucana and pruntus were encouraging. As
dincal reports have accumulated, the role of these
agents has become better defined. Probably the maost im-
pottant and one of the most constant effects of the drugs
1n lesions of the skin 15 the antiprutitic effect. Many le-
sons are improved because the pauent no longet
sceatches and causes secondary itritation and infecuon.
Differences betneen the varous drugs are not great,

provided the proper dosage is used and this dosage is
tolerated,

URTICARIA AND ANGIONEUROTIC EDEMA
Urticana has probably been alleviated to 2 greater
extent by these drugs than has any other disease. Drug
therapy before the advent of these compounds was sel-
dom sausfactory. In 1942 Antergan (80, 215) was
shown to be quite effecuve 1 treatment, bue knowledge
3
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of these results was slow to reach this country. The first
Ametican reports of the clinical use of antthistamines
deale with urdicaria (114, 115). Eighteen patients
were treated, and in 11 there was complete disappear-
ance of urtcana when 50 mg. of Benadsyl was teken
two to three times a day. In three of the panents 100
mg, four umes a day gave improvement, while four re-
ceived no reltef. It was noted that while under trest-
ment a nonptruritic wheal appeared at umes.

Generally speaking, acure urticaria responds betrer ©
the anuhistamunes than does the chronuc type. The ef-
fectve dose of the anthistamne depends largely on the
severity of the urticarial dermatosis. The mild cases usu-
ally respond well 0 50 mg. doses of Pysibenzamine,
whereas the severe ones, particulacly those associated
with deep lesions, require 100~200 mg per dose, ot the
equivalent of other his The duration ol
effect from each dose also vaties with the seventy of the
syndrome as well as with the size of the dose. Thus,
10 very severe cases, the effece frequently lasts only two
to three hours afrer each adminsstrauon. In a large per-
centage of cases, cyclic fluctuations in the uracarmal le
sions occur, hence the actual effectuveness and its dura-
tion must be interprered with great care. The itching is
most often the festation which is releved, wheteas
the edema 1s more resistant to the drug. However, even
though the preformed edematous areas are affected very
little by the antihistamine, repeated use of the drug may
Limit the degree of edema and erythema mn new lesions.

Angioneumtic edema 1s closely related to urucaria
and may be regarded as an anatomic vartant ol the same
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manifestation, Indeed, fesions of both urdeasia and an
gonensonc edema are often present in the same patient
at different umes ot at the same time. Angioneutouc
ederna shows 2 slaner and less complete response €0 the
antihustamines, primarily because itching is not a factor
and because the ederna 15 more infiliratve and is apt to
invelve muscles and josnts, Lagger doses ate ofeen te
quired, and other therapy may have o be administered
m 2ddion to the anthisamine. For edema in vital
asess, such a5 the laryng, vesoronstrictors, parucalaly
epinephine gven hypod A1y, ase still the therapi
of charce. .

Mokl

vt andsimitar schiag tashes,
often due to drugs, respond favorably to the antihustas
mipes.

Anusune, as reparted by Friedlaender and Fried-
header (201), helped 10 of 20 patients with nrticaria.
Less than half as many side effects were noted with An.
tsune, compared with Pytibenzamine. Schundler (480)
and Overton (414) cbtained very good results wsing
Antsune This drog generally produces fewer side ef-
fms than others 1n equivalent doses, but 1f the dose is
increased 1o give equal therapeuuc results, the ncidence
of sde effects also wncreases. We use this drug when
the patient 15 not able to tolerate the more potent drugs.
) 1a 1945, we (185) reported that relief was obtained
N utuctug using Benadryl orally, O and Farber
(409) found that of 35 patients with m vrucatia, 20
sete completely relieved, 12 were 1mproved and three
sert not affected Forty-eight of 75 patients with chronic
urticana had rehref; there were 10 complete farlures in
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aad Borden (396) tweased 21 pasients b Nechera-
mine, sebeving 12. Agun, s with Aaustine, the ind-
dence of side effects with Nechetramine is low, although
the patency 1s also fow. )

Halpern apd Hambusger (254) used Phenergan in
123 patients with urucasa and obruned selief in 88 per
cent of the group Dosage was 25 mg, one to four times
drlly, We find this drug 18 hughly potent and has 2
Ioagee dusstion of sction than most others, but the high
madence of sde effects even at fauly Jow dosage pre-
cludes 1ts soutine use Gaven at bedtime 1t may consti-
tute deswable anthistamine medicanon.

Arbesman and tus gssociates (17) were the ficse 1o
use Pynbeazamne chimcally. In 154 patients with uni-
catia 83 per cent were helped. Our results (186) were
similar Tweaty-three of 24 patients were relieved by
Osborne and assocrates (412) whereas Baer and Sulz
betger {22) noted tehef 1 only 50 pet cent of patients.
We find Pycibenzamine to be one of the more effective
drugs 10 the weatment of dus condition. We have fre-
quendy chserved that failure of response is, in some
<ases, due to inadequate dosage,

Although extensive chinical tepors on its wse are
tcking, we (176) find chlorothen (Tagathen) 1o be
effecuve 1 the wearment of urucaria, ranking amang
the more poteat drugs 1 the seres. Thephorm was
hughly effective 1n a sefies of pavents ereared by Kesten
and Sheard (309). In other seties, 60 per cent (109}
and 75 per cent (336) of patients obrsined relief. The
advantage of this drug 15 that ic produces Tess sedaton
than maoy of the other drugs, although other side f-
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administration of the agent sad commonly consists of
an yichung rash, urncatis and angioneurotic gdfmﬂ» ar-
thalgia with or without evidently seollen joints }“d
fever, Albuminuria is pot unusual And more serious
1enal, vascular or netvous system lesions may be present
21 times, ‘The anuhistamnes will benefit most patents
with serum type reacuons. The itching and wreicara
are helped most, the joint mamifestations ate usually
more resistant, The fevet may also be modified but is
not consmstently affected. The arthralgia and fever can
usually be relieved with sahicylanes (89, 308, 550).
Small doses of the anuustamines are rarely eflectve
dus syndsorne, and most treatment fatlures tesule from
inadequate dosage Usually not less than 100 mg. of
Pyribenzamme gaven approumately every four hours is
tequited, and the very sevete cases may require 150~200
mg quanutes Sometimes oral medwation fails because
of poor absorpuon, 1n such cases the antihistamime may
be given parenterally
Tt s unportant to bear 1n muind tat, as in other al-
lergic manifestations, the effect of the anuhuistamines is
palliatne only The best that can be expecied §rom these
drugs 1s comfort for the patient and control of the dis-
€ase As soon as the drugs are discontinued the manifes.
1shons rocur, untd such time as the natural evolution
!:f the dusease has caused 1ts termnanon, On the avetage,
‘serum sickness™ wil] last from a few days 10 tna of
theee weeks with or without medicanon. In some in-
stanees the syndrome Yasts a month of more, in others
W may persist for several months 1n modified form. It 18
miet certain what the mechansm of the pessistence of the
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2 rescting antigen is only slightly ‘rlcduccd.
;\g:vu:cnh‘:]ess, cae m%m beie m mund the poss_lhxbty !!m
a normally minimal scratch feaction 10 an antigen m! ghf
be epnrely obliterated under the influence of an anti-
histymine, The drug chosen 1o treat desmographism de-
pends on factors previously discussed for urncatia. l.(
15 our smpression that Benadryl is mote effecuve for this
putpose than many other drogs, i}s ad‘m:nuge possibly
beng 115 addinonal antaceryicholine action. Drags de-
sciibed i the literature snclude Benadryt {185), Taga-
then (176), Histadyl (Thenylene) (182), Pyribenz-
amine (23, 308) and Thephotin (309).

Atopic DermaTITiS (ECZEMA)

In the treatment of atopic dezmatits, vatously known
18 ezema and d the anut ines have
not been as sausfactory as they have been m the urti-
caral & They are of derable help 1 the
management of this disorder, but seldom do they canse
complete regtession and in many patents no relief what-
evet 15 cbtuned. The principal acoon of the drags seems
to be the ahility to alleviate prutits. However, when
ths 13 accomplished and scratching 15 inimized, sec-
ondary infection and waumauc injusy clear up more
rapdly and the lesions become less disfiguning. Some-
umes this makes it easwer t0 discover the etiology, be-
cause the fesions regress more readily when the etiologic
facor s ehminated and sttavon from scratching is
absent Certainly other factors in the treatment of atapic
dermantis must not be overlooked in favor of the anti.
tustarmnes 1f the results are to be satssfactony,
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s should not be made, because the pumber of
patients is oo small 1o give significant results, )
Schwartz, Levin and Wallman (483), reporting on
the we of Histadyl {Thenylene), staeed that 50 per
cent of their patients wirh allergic eczema benefited.
Matia, Foisy and LeClerc (379) wmeated 13 patiens
with Neo-Antergan for one to two months and found
tus drug to be of ittle valve, Phenergan, used by Hal.
ern and Hamburger (254), selieved prurius o some
extent in a few of 17 patents sith chronic eczema.
Pyribeazsmyne was of practically no value in the
teatment of atopie dermatms, according 10 Baer and
Salsberger (22) We (186) obtained relief of the pru-
nms assocated wth the atopic dermatitis Using Pyri-
benzamune orally, 100-400 mg daily, Osbocne e al
(412) relieved the pruntus about SO per cent 1 19
of 30 pauents Kesten (308) helped 27 of 40 pavenss.
In 1947 we (181) reported on the use of a 2 per cent
ontment of Pyrbenzamune 1o relieve the itching of
atopic d and other & Thas
rmay be used provided the area 10 be wreated is nor grear,
for absorpuon does take place and overdosage is pos-
sible, furthermote, teatment of a latge surtace ares is
ot pracucal 1n ambulatory patienss. The use of such an
omunent, with or withont the simultaneous use of an
oral preparanon, gives telief to 3 large percentage of
out patents Sultberger, Baer and Levin (530) fonnd
19 beneficral effects from owmments in vhis disease. {For
further discussion of tapical application see Chapter 9.)
We (176) have found chlorothen (Tagathen),
fnven orally, 1o be fauly effective in tus conduion,
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Benadryl ndicated that his drug i unsatisfactory in
the treaument of contact dermatitis. However, McGav-
ack et al. (367), who applied Benadryl topically in a
2-5 pee cent ointment, reported thar 20 of 25 patients
with poison 1vy obtamned complete relief and five im-
ptoved. Rosenberg and Blumenthal (463), uvsing Ben-
adryl intravenousty, were able o relieve the prunitus of
fout patients with poison 17y,

The report of the Committee on Therapy of the
Amenican Academy of Allergy (99) showed that chlor-
cychane did not help two pauents with contact derma-
ats but that Chior-Trimeton gave 50 per cent or more
relief 1n 11 of 15 pauents, Histadyl (483) and Neo-
bettamine (207 ) have also been repotted to give some
reltef i this condison

Pynb faled to mnfl the symp ot
lesions when given ofally 10 one series of 15 patients
(412). Sulzberger e al, (530) found Pyribenzamine
¢ream o be effecuve 1n only 2 small minonity of cases
of contact desmautis In atuficially induced posson vy,
Taeedall 20d O'Connor (542) found thar Pyribenza-
mune giver oraily did not prevent the dermatius and
only moderately relieved the sching and burning The
Comauttee on Therapy of the American Academy of
Allergy (98) observed that Truneton was eflective

(good and excellent resuls) 1 oaly 18 per cent of 17
cases of conract dermatitis

PRURITUS
. The cﬁfu of the anuhistamunes on prurirus has beea
iscussed in telation w the various disease entities con.
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of our paticnts with this type of pruritus have been
. helped, but others responded poorly. Good results using
" Pynbenzamine to treat the pruritus of chickenpox have
i been reported by Silverman (504).
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histamines with partial to complete relief of symptoms.
In 1946, Gasunean and Leavir (214) seported the use
of Benadryl to treat urucasia and angioneutotic ed:r_m
caused by wsulin 1n 2 disbetsc who was sensitive to in-
sulin. The urcarsa was controlled by oral administra-
tion of 250-350 mg of Benadryl, but the angioneurotic
cdema persisted Later, the same authors (329) sug-
gested combining the Benadryl with the insulin before
inection. Casryer and Koelsche (78) gave Benadeyl
orally to help accomplish rapid desensiuzanon to liver
extract in several cases of allergy to the latrer Hunter
and Dunlop (281) also reported the use of anuhista-
mines i teeatment of sensitivaty to liver extract and
insulin
The use of the anuhistamtnes to prevent local and
constitutional teacuons 1n patients undergoing speaific
desensiuzanon therapy fot hay fever ot other allergic
fi deserves some . This procedure
15 rarely indicated and should be used only in those pa-
uents 10 whom constitunional reacuans frequently occur.
Only moderate increments 1n the dose of the desensitiz-
1ag antigen should be made, since large increments, such
as double of tple the dose, may result in serious reac-
uons despite use of the antihistamme As a tule, the
best tume to adminsster the drug otally for this purpose
15 one hour before the 1njection of the anugen,

DISEASES OF THE EYE

The use of these drugs in the treatment of diseases of
the eye of known allergic euology has been generally
sausfactory Orad admimstration 15 oken usehul in cases
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of itching and lacrimation associated with seasonal hiy
fever, but at times topical application is necessary. Bout-
quin (47) reported in 1946 on the use of Antistine
solution locally in cases of allergic conjunctivitis and
palpebral eczema. He also obtained symptomatic relief
in some cases of chronic conjunctivits, phlyctenular con-
juactivitis, nonbactenial conjunctivitis, keratoconjuac:
tivis, scleritis, iridocyclicis, Retter's syndrome and other
eye conditions in which etiology is obscure, unknown of
known and not related to allecgy. Hateis, McGavack and
Elas (265 ) found that whereas the aral use of Benadryl
had no effect on pupillary size in 20 subjects, topical
application of a 0.5 per cent solution caused an atro-
pue-like dilatation of the pupil 1 48 of 60 subjects,
decreasing visual acutty in 12. These findings create 2
valid objection to the use of this pasucular drug in the
eye.
Hurwitz (282) reporced on the use of Antistine lo-
cally 1n ocular allergy. Eighty-four per cent of 50 pa
tients expecienced subjective symptomatic improvement
the greatest benefit occurnng in ragweed hay fever
patients. Leopold, Dean and Blazar (333) found that
in rabbits with experimental anaphylactic uveitis, Pyri-
benzamine given systemically before the challenging
dose prevented the reaction, but if given after or at the
same time, it failed to prevent the reaction. They believed
that this indicates that Pyribenzamine may be useful in
the prevention of human sympathetic ophthalmia and of
endop itis phacoanaphylacuca.

Daily and Daily ( 116) used a combination of 0.5
per cent Antistine and 0.025 per cent Privine in 100

1 ehal
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putients with various types of conjunctivitis. Relief from
burning, itching, photophobua and lactimation was ob-
taned Stocker (522) used Antistne eye drops in 0.25—
05 per cent concentration and Histadyl drops and oint-
ment1n 05 per cent concentration, He claimed improve-
ment 1n cases of allergic dermautis, blepharitis, conjunc-
tivtis, vernal catarrh, episclentis, recurrent erosion, ifitis,
herpes corneae and phiyctennlar conjunctivitis.

Te must agamn be emphasized that these drugs are only
palhiauve and that proloaged use may cause irritation ot
contact sensitivity (401). In some paticnts, topical use

of these drugs 1 the eye is not possible even initially
because of too much irntation,

COLLAGEN DISEASES

The findngs of Rich and Gregory (444) that peri-
arcerius nodosa 15 probably due to a hypersensitvity re-
acvon and that lesions resembling rhenmatic fever,
serum sickness and the collagen diseases could be pro-
duced 10 rabbits by the injection of a foreign protein
(443) have sumulated tesearch to find a preventive or
curative treatment for these diseases Both postdve and
negauve results have been claimed by experimenters
using anthistamiue drags In 1945 Reubi (440)
clumed that the anubistamunes prevented nephritis ordi-
narly produced 1 rabbts by antiserum Benadryl and
another anthustaminic drug were reported by Kyser et al.
g‘{‘?) m£prevcm theumatic-like lesions in the myo-

um of serum-injected rabbits. However, MacGr:

and Wood (368), using Neo-Ancergan and Bﬁaif;[t
were unable to reproduce these results Clinical stadies +
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on the use of these drugs in periarteritis nodosa gener-
ally have been without results (281, 361), but in one
case recovery was seported (531). Lynch's (361) re
sults wese “inconclusive but somewhat encouraging” 1

lupus erytt Stephens and Holbrook (518) re-
ported good results in two of three patients wirh dis-
d lupus eryth using Benadryl Huater

(281) had two patients with dermatomyositis who nere
unimproved. Four patients with scleroderma did not 1e-
spond (409), whereas among nine patients with acfo-
sclerosis, seven obtained some temporary reduction in
edema, the effect being sustained m only two. In 2
small series of pauents, treatment of rheaumatic fever
with these drugs has been a fajure (545).

Thus, st 1s obvious that the status of anthistamines i
the treatment of this group of diseases is oot very safis-
factory. Our own expersence 1 cases of acute theumatic
fever, nephrosis, d d tupus erytf an
periartenits nodosa has confirmed this. In one patent
with dermatomyostus lacge doses of Pyribenzamine pro-
duced temporacy tmprovement 1 erythema and siching.

TUBERCULOSIS

The effect of the histammne antagomsts on tuberculosis
and the wberculin reaction has been investigated i the
guinea pig and i man. In man, at feast five reports
(110, 209, 238, 306, 549) sndicated that there was 10
effect on the tuberculin reaccion, while another report
(236) showed a depression of the reacton Judd and
Hendesson (291) treated 30 patients with pulmonary
and nonpulmonary tuberculosis with Benadryl, Pyri-
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benzamine, Thephorn of Neohewramine in daily d9scs
of shont 300-400 mg. The results were encouraging,
indicated by temperatuse drop, sputam and upprove-
meat 1n weight, appeute and x-ray findings. Patients
who started therapy eatliest in the course of the discase
obeuned the best results Mantoux teactions were 3o
dminsshed Mullner and Hurse (396) weared 28 wber-
culous pevents wich Neo-Antergan duning the day and
Phenergan ar mght fot 2 penod of several months. The
resules, assessed by x-ray, sputum volume, sedimenta-
ton rate and wetght, were not striking, although some
benefit mught have been present, possibly oning 1o the
atropine-like and sedative acuons of the drugs. Cereanly
we might conclude that the value of these drugs in the
therapy of tubesculosss s far from proved and that much
larger series of cases must be observed.

Tre Common Corp

The p of the anti ia the
of he common cold and the permission granted by the
Food and Drug Admmistranon for over-the-counser
sale of several of the antlustanunes have resulted in ex-
tensive claims n lay advernsing, The quantities of the
antihustamnes used 1n colds have already exceeded those
used in allergse conditions (513) Since the promiscuous
and unsupervised use of these drugs is bound 10 resnle
w many senous roxic effects and accidenss, it becomes
fecessary o exammne the evidence on which the elaims
fot their emplayoacar 1 based,

Bans for 1rual of antihsstamenes in colds—~The cir-
cumstances which have suggested the use of these drugs
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in treatment of the common cold are several. Since
rhinorrhea and sneezing are symptoms common 10 both
allergic rhinitis and colds, it was but natural to soppost
that these symproms in colds also were on an allergic
basis or, at any rate, thar they might respond to the
antihistamines. Another permtenc basis rests on the
claim that i some stages of virus wfecton in colds al-
lergy plays a promument role (196a). Most authotities in
the field are not willing to agree on the sole of allergy
as an smportant feature 1 the common cold. Even tf
allesgy to virus does play a part 1t does not necessarily
sigify that anuh ines will i that type of
allergy. Indeed it has been definitely shown that the
allergic manifestations of bactertal or other infecuous
disease are not helped by the antihistamines. This can
readily be explained by the fact that histamine does not
play a significant role 1n this eype of allergy.

The finding of histamnine in the nasal secretions of
the common cold by Troescher-Elam, Ancona and Kert
(541) is often quoted n suppore of the allergic mech-
anism of colds. These workers made hicassays of the
histamine of the nasal secrettons 2 small series of pa-
tients with colds and found that the quantities of hista-
mine were about the same as those in allergic thinitis,
The technic of their method of dropping the extracted
solution on the intestinal stup instead of in a bach 1
open to criticism, The amounts of histamine found were
not excessvely large. It is even possible thar sumlar
quantities might be found sn normal nasal secretions if
such controls wete used. The findings of these workers
have not been substantiated.
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Perhaps the most impelling busis for the interest in
the anthistamines in the common cold is 2 commercial
ane. A $100,000,000 annual business (513) constitutes
more than 2 mugot tempration Commerdial interests
were quick to appteciate the prospective markef, espe-
cufly in view of the fact that it has been definitely esiab-
lshed that from 25 to 50 per cent of the population
hoaestly bebieve that placebo mblets have heen instru.
mental 1n stopping their colds.

Clams for jul of colds—~Brews
was the first to present a senies of patients whose colds
tad been treated with antthistamunes, fn his several
studies (56~59), using Pyubenzamine, Thenglene,
Neo-Antergan, Histadyl and Benadryl, he claimed that
these drugs aborted the common cold in a hgh percent-
age of subjects, provided they were taken in the firse
few hours of symptoms. For the most pare the patient
made the dragnosis and very few conrrol cases ot placebo
administrations were employed. Murray's (403) good
results were also based on 2 diagnosis by the patient.
Gordon (234) likewuse claimed success in the treatmeny
of colds with antitustamnes and his criterion of a cold
s the procurement of a negative culnwre,

The srudy of Arminio 2nd Sweet (20) was more
thorough Both prophylactic and treatment studies wete
made In the prophylacuc group 300 subjects were
gver 50 mg of Neohetramine one to three times daily.
Aunother group of 300 were given no anthistamines,
Of the control group 19.7 per cent were free from colds,
‘;hxle of the antihistarune group 88 per cent were cold.

tee during the period of October 10 Apel. Jn the wear-
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porrs do not indicate peoper conm_:l series and phc_tbo
therapy Few of them, exther by history or obsetvation,
have tken cognuzance of the possibility of allergy.

Fadure o} anbshustarnmes i colds —Carefully con-
ducted studies have recently been made which indicate
chat the anthystamines do not stop the common cold.
Paron aad his assocates (416) reported an interesting
study Ten subjects were given placebo tablers and 12,
Neo-Antergan. They were instructed to take the medica-
ton 1 the first 24 hours of 2 ¢old and continue for two
diys The dosage used was 100 mg. three nmes daly.
The patients' opiions were obtuned. Of 10 uking
placebos four benefited, while of 12 wking Neo-Anter.
gan four benefited. The average duration of colds
both groups e shighily oves s days. The physcians
who examined the patients were asked to ventufe an
opimon as to which pauent was recerving the drug and
which the placebo. Their guesses wete correct 50 per
cent of the e Admintedly thus was a small senes, but
these invesugators are cotunuing the study.

A carefully conttolled series was observed by Shaw
and Wightman (496). In the cald chinye of Cornel}
Unnersity Srudent Medieal Cline, 443 subjects were
obsersed sho ad colds of wo longer than 48 hours’
duranon To one-half of them placebos were adminis-
weted whule 10 the other half 50 my of 2-phenylbenzyl.
amiao-methylimudazoline hydrochlonde was adminis-
tezed every four hours The patients were observed daily.
Of those cecerving the antihustamine 53 per cent thought
they were benefited, while of those tecerving the placebo
30 per cent regarded themselves wmproved
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Eabricant (164), from 2 recent study of 2 SW?PJ"f
medical and other professional students, has

that placcho medication gves 25 high a percentage of
sesults 2s do the anuhistamines.

In a report of the Council on Pharmacy and Chem-
sty of the Amencan Medical Associaion (102) on
this subject, suggestons Were made for criteria for con-
trolled studies on colds. Among the suggestions was the
fecommendation that direct virus 1noculations be done,
Feller 2nd his associates (192) have approached the
problem from this viewpoint. In one senes of 49 volun-
teers, direct transoussion of cold virus from the secre-
6003 of a panent with a cold fesulted in aboue 60 per
cent “takes” in each of three groups. The three groups
compsed the following- those receiving Pyrrolazote,
50 mg, fout times duly beginning just befote inocula-
ton, those tecerving Neohetramine under sunidar condi-
tions, and those recerving placebo tablets. Not only was
the percentage of colds about/the same, but the duration
a0d sevenity of the symptomd were equal.

Tn another experiment these authors reporeed results
obtamed 1 55 famshies who were under controlled ob-
servation 2nd srady In 66 colds wnch were weared with
antihistamines and 1n 218 which were not treated the
dutation and sevenity of the colds were about the same,

While our own observations are necessarily limited,
they reptesent the experience of other allergists with
whom we have discussed this subject. We believe they
are of some significance, Almost since they were fiest
2vattable we have learned to use the anthistamines as
2 diagnostic agent to differentiate alletgy from infection,
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creased acid production {128). Experiments in mon
pave been performed on normsl controls who wese
given histamine 20d op pauents wifh pepuc ulcer. In a
smalt group of hospital pavents with peptic wleer snd
acute gastrius, contrary to most published reporss, we
hae obtained some benefit from the use of large doses
(30 mg) of Decapryn. We believe the results are due
not to decreased anid secretion but more hkely 1o the
sedation, atropine-dike 2tuon and local anesthent action
of this drug.

In gastromntestinal allergy the resulis have been var-
fable; most reporis have dealt wath enly 2 small pum-
Ber of cases {98), so that definre conclusions could not
be reached. Tt 15 known that some patienss are 2ble to
toletate an allergenic food if they first take an antibista.
mice. We mught conclude that erial s worth while,
although elumioznon of a known offendet, when fea-
sible, is a berter rauonale.

MoTioN S1cKNESS, NAUSEA AND VOMITING

Although some of the commoner side effects of the
anohisrangines are pausea and gastne discomfort, it was
noted by Gay and Carliner (217, 218) that, in panents
suscepble to menon sickness, nausea and vominng
were often prevented by using Dramamune, the 8-chloro-
heophylime salt of diphenhydramine. They reported
that Dramamune prevented symproms of seasickaess in
132 of 134 men and completely relieved 187 of 195
men who were seasick. These resules have been cricicized
by Tyler (543} who beheved that control conditions
wete not adequare 2nd that compatison with known
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remedies such as hyoscine should have been made.
Strickland and Habn (526) found Dramamine effective
in preventing airsickness m 71.3 pet cent of 108 patients
when 100 mg. of the drug was given preflight, wheress
a placebo helped only 44.4 per cent of 108 patienss.
Simon and Seyler (505) believed that Dramamine
causes t00 much drowsiness to be used safely by pilots.
Such a side action would be a contraindication to the
indiscriminate use of this drug by a pecson driving any
vehucle. Chunn and Oberst (84) found Benadryt as ef-
fective as Dramamine 1n prevention of airsickness, while
8B-chlorotheophylline alone gave oaly slight protection.
Hyoscine plus Benadeyl was more effective than any of
the drugs alone. McEvedy (363 ) reported that pyranis-
amine maleate (Anthisan, Neo-Antergan) prevents
seasickness as well as hyoscrae does.

Carliner, Radman 20d Gay (76) used Dramamine
0 treae nausea and vomiting of pregoancy. Thirty-one
of 43 patients were completely reheved in three hours
with 100 mg. Dougray (132) used 100 mg. of pyr
nisamine maleate twice a day or 25 mg, of Phenergan
three times a day in 94 cases of nausea and vomiting.
Eighty-theee per cent of pauents obrained complete re-
Tief, 4 per cent improved and 13 per cent were consid-
ered treatment failures. Finch (193) treated 29 patients
with nausez and vomiting of pregnancy and 21 who
had similar effects from syntheuc estcogens with Ben-
adeyl and Histadyl with good results. One drug was as
effective as the other. The use of anuhiseamumic drugs to
treat the nausea and vomuting due to streptomycin ther-
apy was reported by Bignall and Crofton (38) in four
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cases The pausea and vomiting were relieved, bur the
assocated giddiness was not affected. Stocker {522)
found D ine effective m p ing postoperati
pausea and vomutmg following cataract eswaction. Chen
and Ensor (82), stadying apornorphine-induced emesis
in dogs, showed that Benadryl 1s an effective antiemetic
and that D in doses rep ing equival
amounes of diphenhydrame i equally effective,
whereas 8-chlorotheophylline is ineffective. Phenobarbi-
tal and atropine were effecuve only in hypnotc doses.
These authors beleved that the probable site of action
is the vomiung centet ot associated pathways.

Results sn the use of the anvbustamines to treat mot-
phune-withdrawal symptoms (305) mught be explained
on their central acuon on the vomuting center.

RADIATION SICKNESS
Beliening that the symproms of radmtion uckness are
caused by an increase 1n histamine release, Lofstrom
and Nurnberger (354) treated 18 cases using oral and
tntravenous doses of Benadryl. Imptavement was noted
inall cases, and the mental condition of the patients also
shawed decided unprovement. Court Brown and Huater
{103) did ot obtan such results using lacge doses of
Neo-Aatergan, In fact, symptoms occurred with greater
f{g{umq 1n the treated group than in consols. Five of
patients teceiving Neo-Antergan developed 2
bermeen the shoulder blades wmfhm pers}sreaP:sd ]onrgasal;
the drug was given. This type of reacuon bas not been
teported nntelated to seraduarion, Mains (375 ) reduced
the incidence of skin reactions of radation sickaess, such
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64 per cent, while Thephonn was effective in 28 per
cent, Pyubenzamine, Histadyl, Andistine and several un-
marketed compounds gave poor sesults. Berger (31)
found Thephorn of value 1n 13 of 24 patients. .

The mechanssm of action of these agents in patkin-
sontsm 15 unknown, although the effect probably can be
explained by the sedative, awope-like antispasmodic
action to be found in drugs such as Benadryl. In the re-
port of Narde (404) on the use of Benadry! in the treat-
ment of nocturnal leg cramps, the good results in all 17
cases treated can probably be similarly explained.

A patent with myotoma atrophica treated by Bussell
(70) with Benadryl and later with Neo-Antergan ob-
taned strdang improvement. A patient with trigeminal
neutalgia, whose attacks could be provoked by the injec-
ton of histamine, was relieved by Pyribenzamine and
Benadry). Horton and Brennan (276) believed that this
case possibly had an allergc basis, Multple sclerosis
Was not helped by these drugs in one series (198)

The tesults of the use of anthistaminie agents in the
teatment of migrune have been equivocal. Most reports
deal wuth only a few cases. Six of 20 patients with mi-
grawe treated wath Phenergan by Halpern and Ham-
burger (254) were mproved. Eight of 12 patients
treated with Thephorin by Cohen ef al. (95) had 50
pet cent ot more telief. The report of the Commurtee
o1 Therapy of the Amencan Academy of Allergy (98)
o0 Tumeron deale with 44 cases, in 20, 500d or excel-
tent tesults were obtained, Four patients with migraine
treated with Thephorin by Reynolds and Horton (442)
bad 0o refief, and of nine with hustamine cephalgia only
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Neo-Antergan with similar resules. However, as in other
conditions, sior all patients were selieved.

OrHER CONDITIONS
We, as well as others, observed thar Pyribenzamine
ointment would prevent the erythema of sunburn. At
first 1t was thought that the effect was relared o hisca-
mine release; however, it was observed by Kline and
Baer (310) that this erythema could also be prevented
by placing the Pyribenzamine in quartz cups berween
the skin and the light soucce. In other words, Pyribenza-
mioe 201 a5 3 filter to the erythemaprodecng ulers-
violet rays of sunlight. Benadryl did not give as good
e, Fpediaender, Friedlzender and  Vandenbel
(203) also observed this effect. Pyribenzamine, Thenyl~
toe, Neo-Antergan, Pyrrol ‘Tagathen, Neoh
mine 2nd Antisune had an absorbing effect, while Ben-
2dry), Decapryn, Trmeton and Thephosin &id not.
S)rhers {472) have found that para-aminobenzoic acid
is hugbly effective, and we have observed that 1t 15 better
than Pyribenzamine.
The symprorhs of experimentally raduced frosthite
veese alleviated by pretreaement with Benadryl and Pyric
ine applied by iontophoresis. Macht et of, (369)
believed that b ine ot a histamine-like st H

L 5
E:emcd in the human skin in the early stages of frost
te.

Alteranon 1n the course of infectious
processes has
nat been dm?mmted in man, but Halpern (251)
th that acimals injected with large amounes of anti-
asunes had sepuc infections from localized lesions
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rated these condstions in most of the cases. To our
kaowledge this has not been tonfirmed.

Sensitivity to sunlighe (544) and to cold (408, 412)
has been treated with these compounds, with variable
resules. lmprovement 1 tapillary sesisance following
use of the antdustanunes has been reported by some in-
sestigators (258, 4772), while others have noted no
changes in the permeatnlity of the meningeal capillaties
(224). Adlersberg (8) suggested use of these drugs ta
the meatment of gout caused by allergy. He mentioned
20 cases on which thus opsnion was based. Moseley (400}
and Reynolds, Kahn and Levy (441) have used these
agents as topicul anesthetics, The Iacrer authors found
that 1 per cent solunons of Pyribenzamune, Neo-Anter-
g2n and Benadryl produced anesthesia in all but one of
45 patients in 15 munutes, that thes effect lasted about
ane hour and that no toxic effects were found.

Finally, the commonest side effect of these drugs,
sedation, can be utlzed to advantage. We have admin-
istered drugs such as Phenergan, Benadry! and Decaptyn
o1 oceasion to patients for this sedating acuon, espe.
cially shen barbiturates are nor tolerated.



CHAPTER 9

Administration and Dosage

IN THIS CHAPTER we shall discuss the methods of ad-

inisteation of the antihiscamines, the dosage of the var-
ious drugs and the conditions influencing dosage, the
combination of drugs, the choice of an antihistamine and
simular details relaung to therapy.

CoNDITIONS DETERMINING StZE OF DOSE

From the concept of the mechamsm of action of the
anuhistamines it would be expected that in conditions
of the same type and severity all persons would respond
equally to the same dose of drug. Chaical observation
fails o agree with such expected results. Of two persons
with vasomotor rhinius or urticania of moderate grade,
one may require doses of 25 mg. for rebief and the othet
may need 100 mg ot more. In fact, in the one case the
drug smay work in small doses and n the other 1 may
be ineffective in any amount. The basis for this individ-
wal response is not known, aithough one or two possi-
bilities might be visualized One might be dealing with
individual differences m degradaton or enzymatic de-

168
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stroction of the antihustamine, Another possibility is that
even though allergic symptosms are of equal intensity in
both cases, the amouat of histamine sequured to produce
them may be much greater 1o the second case because qf
a ssaller respansiveness of the tissues. In addivan to this
basic ndivsdual difference, there appears to be periodic
fluctuanon 10 responsiveness in any ooe persoa for
whieh 00 canse can be assigned, What has been said
about therapeutic response also apphies to differences in
the capacity to rolerate these drugs.

Pethaps the factor which most mfluences the swze of
the dose of an anthistamrne 15 the severity of the symp-
tom. A slight urncar! rash may be completely releved
by 25 mg doses of most of the antihistamines, bur selief
of sevete urncarta and angioneurotic edema may require
150~200 mg doses of the s2ame drugs. On many occa-
siops we have been called in to see patients who had 2
sesete “serum type” of reaction following peninibin ot
sulfonanude therapy and who were regarded as haviog
failed 10 sespond 10 antihiseamines. Merely changing the
dose from 50 10 100 or 150 mg, was sufficient in most
instances to produce a prompe effect. This experience is
shared by others. For example, Peterson and Bushop
(426), 1 wreanng serum sickness in children with Bea-
adryl, found thar 50 mg doses were not always effecuve
whereas 100 mg doses produced resules i all paenss.,

Gastromtesunal absorption of the drugs may differ not
only among indsvaduals but also in the same person on
dffscest occasions An empry stomach will absosb the
drug more quickly than a fall ene, and thos the actaal
blood iter will be higher, Not infrequeatly sbout one-
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half the dose, if given before meals, will produce the
same effect as a full dose. The drug might be prescribed
before or after meals depending on the rapidiry and ex-
tent of effect desired, but whatever the method, it should
be followed consistently in the same patient. It might
be added that there is less tendency for gastric jrdadon
t0 occur when the drug 15 taken on a full sromach
Gastromntestinal disturbances, such as pylorospasm, pau-
sea, infecuous disease and conditions of generali
edema, may also mfluence sbsorption and dius modify
the effective dose, It is even possible that 2 Iarge dose of
an anuhistamine which produces constderable nauses
may modify gastric absorption to an extent that the dose
15 therapeutically less effective thap a smaller dose which
does not produce this gastric change. This result was
supported by our experience (75) in studying the <&
fect of vartous doses of anuhistamune on the degree of
inhibition of the histamine flase,

The stze and age of the individual have a definite e
lation to the size of the dose. Large persons usually r&-
quuce lacger doses, Older persons require abour the same
doses as younger persons bur usually do not tolerate
them as well. Children require smaller doses, although
moderate doses ate usnally tolerated better by them than
by adults. Although there are many variations and indi-
vidualities, we have observed the followiag general rule
for dosage in children, Those over 12 or 14 years of age
ate given adult doses. Children over 5 and up to 10 of
12 years are given 50 per cent of the adunit dose and
¢those from 2 t0 5, 33 per cene In infanes 2 years of
under doses vary from 5 to 25 pec cent of the adult size.



ADMINISTRATION AND DOSAGE 171

With any particular drug or any individual patient
the size of the dose must be considered in terms of the
thetapeutic/toxiaty rano, A drug which in 25 mg. doses
normally causes some sedanon of sedates a particular pa-
tient cannot usually be used in doses higher than 50 mg.
A drug which in usual doses may produce htle or no
sedation but also htle therapeutic effect may sull not
hare an advantage over others, because at effective levels
the toicity may be as great or greater than that of other
dry

fglslc patent's acuvities and dunes often determune the
size of the dose, mamly because of the factor of toler-
ance Itis wswally feasible to give larger doses when the
petson 15 at home and even larger doses when he is 1n
bed, because sedauon and objections to loss of alermess
and diminished power of concentration are less of a con-
sideraion Those who must use maximal powers of
mental or must be completely alert, such
as studencs and other professional and business people,
must confine themselves to smaller doses of antihusta-
mines Even those who do physical work may have 1o
have the dose of drug reduced if it causes lassitude or
muscular weakness. For aviation pilots, trainmen and
those 1n other critical occupauons, the use of any amount
of the antihustamines whule on duty is questionable.

DosaGE oF INDIVIDUAL DruGs
The doses of the anthustamines not only vary with
the factors pust discussed and wath the physician’s cus-

tom, but may vary strikingly depending on the ndsvid-
ual drug The differences 1 indrvidual compounds are



1/ THE ANTIHISTAMINES

predicated both on the degree of effectiveness and limi-
tations due to toxicity. Despite the claim of mony mane-
factaters that their compound is the most potent or the
lease coxic, generally speaking, these two phases geu-

TABLE 2.—DoSES OF ANTIHISTAMINES
(IN MILLIGRAMS) FOR ADULTS

o
AvERacE LTS Ssvtiz MaNS
1] FESTATIONS
Antsune 100200 200
Benadryl 50 200
Chlorcyclizine (Pera. 50~100 200
21}, Dr-Paralene)
Chlorothen (Tagathen) 50 100
lor-Trimeton 4 12
Decapryn 25 75
Diatzin 25-50 -
Histadyl (Thenylene) 50-100 00
Hydryihn 2 tablets 4 tablets
Neo-Antergan 50100 200
Neohetramme 100-200 200
Phenergan 25 €0
Pyribenzamine 50 200
Prrrolazote 50 100
Thephonn 25-50 oo
Trimeton 25 100
p-Fluorobenzyl-DPE 30 50-75
Lederle)
194B_(White} 50 200

tralize each other. Usually the most potent drugs are
also more toxic; thus, although milligeam potency may
be greater, the higher toxicity will as a rule prevent the
use of a dose as large as that of a less toxic drug. An
ly potent antihistamine with a very low toxicity,
resulting in a very high potency/toxicity index, has not
yet been presented and perhaps never witl be.
The following brief discussion of doses of the various
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anchustaunes i based fn large part on our expetieace
and also on the expetience of others.

Antimne.v—'l'elfﬁvemge doses are 100200 mg. Even
1n these doses thus drug is not highly efective. Most clin-
ical investigators have employed 100 mg. dus:s '\\7e feel
that for resalts comparsble w those obuined with po-
tent drugs much Jarger doses would have to be given,
bug we are 10t sure whether this could be done safely.
In moderate doges the drug 18 only mildly sedative.

Benadryl—A dose of 50 mg. is avetage, and the
usmal range 15 25-100 mg Under special conditions
much largee doses have been given. This anthistamine
is effectve 1n the majonty of cases in which antihista-
mines work. It chef disadvantage 15 the tendency o
cause sedavon, at times, however, this effect is advan-
Tgeous

Chlorcyclrane —Ous average doses have been 50 and
100 mg We have also vsed 200 mg, on eccanion, Good
tesufts from 25 mg doses have been claimed, but the
Commuttee on Thetapy of the Amencan Acaderny of
Allergy (99) found that a dose of S0 mg two or three
umes dufy is required for effective results The sedative
action 15 muld,

Chlorothen -—The average dose of dus drug is 50 my.
The wseal range 15 25100 mg. We have rarely used
targer doses Sedation 15 modetate.
. Chlor-Trimeton—The average dose 1n our expetience
is4 mg Doses of 8-12 mg, ate not well tolerated, Essers.
stadt (149) used doses of 24 my,, and the Commitee
on Thecapy of the American Academy of Allesgy (99)
also ebtatned good results with 2-4 mg,
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200 mg. of Neoh would ymb'-
ably be requred. Sedanon from moderate dosage is
shght

Peraul —See chloteyclinne.

Phenergan —This drug 15 matketed in Europe. It has
also been used in our faboratory and in chinscal erial by
us and others 10 this country. The average dose we have
wed 5 25 mg In some cases, particlasly when the
drug was adminustered in the evening, 50-60 mg. was
given. Doses of 10 or 15 mg can also be effective.
Thus 15 the most sedative of all the antihistamines.

Pyribenzamine —The average dose is 50 mg, and
the usual range 15 25-100 mg. In severe manifestations
we have used doses of 200 mg., but with such amounts

the patient must be under close observation, Sedation is
moderate

Pyrrolazore —A 50 mg dose s average. Much
smallec doses ace not very effecuve gnd much lacger
doses are not well tolerated In average dosage this drug
is moderately sedauve

Tagathen —See chlorothen.

Thenylene~—See Histadyl

Thephorn —The average dose 15 25 mg Doses of
50 mg produce a lugh inaidence of gastrc upsers and
extitatory phenomena. The naidence of sedation 15 low,
but sumulation 1s common

Trimeton—A 25 mg, dose 15 most common. Doses
of 50 mg have been used, but with these and
doses 2 bugh frequency of sedation 1 d.
tesults have also been claimed with 12 5 mg. doses (63).

p-Fluorobenzyd-DPE (Lederle} —Since this drug has

larger
Good
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o capsule in the morning may be all that is needed. In
other patients night symptors may best be modified by
2 bedtime dose. In some patients we have found that a
bedtime dose, by improving the pasal congestion at
nught, benefits the mormng symptoms. .

Whether the dose 15 taken regularly or is taken in
the mornung and at bedume, it is often of advantage to
uke different types of anthustamines mn the daytime and
in the eventng The less sedative varicues, such as
chlorothen, Pyrib Thenylene and Theph:
may be used 1 the dayume; the more sedative ones,
such as Benadryl and Decapryn, may be more desirable
at night,

Two drugs in particular are likely to produce an ef-
fect longer than average in duration, These are Di-Para-
lene (Perant) and Phenergan. The effect may last for
2 period of eight to 12 hours with moderate doses, per-
haps longer wath larger doses

Several objecnve studies have been made which cor-
toborate the climcal observatons of duration of action
of the anuhistamines McGavack and associates (364}
studied the blood levels of subjects who were given 400
mg of Benadryl or Pynbenzamine. Peak values were
found at 90-120 munutes Since the dosage was un-
usually large and severe gastnuc symptoms were pro-
duced, these findings cannot be taken as tepresentauve.
Perry and Heann (424) determined the threshold
whealing response to histamme by iontophoresis. They
found that after 50 mg of Benadeyl or Pyribenzamine
or 2 tablets of Hydrylin the maximal inhubition was at
o hours and the toral duration of measutable effect
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acquainted with the characreristics and peculiarities of
scote of anhisaamtnie drugs. .

For pracucal purposes and for most oceasions We
would advise that the average physician become conver-
«nt with one member of each of three groups ‘1:he
groups may be divided as follows: Group 1 comprises
the less sedative and usually less potent drugs and in it
may be included Anusune, Neohetramine, Thephotin
and chlorcycline (Dr-Paralene, Perazil). Group 2 con-
tuns the potent and moderately sedative varieties and
includes chiorothen, Chlor-Tumeton, Duatnn, Histadyl
(Thenylene), Neo-Antergan, Pyubenzamme, Pyrrola.
zote and Tnmeton. Group 3 comprises potent, highly
sedaave drugs and contans Benadryl, Decapryn and
Phenergan. If the pracutioner wall adopt one of each
group far hus armamentarmuen, the o selected should
provide an effecuve range for most peeds For example,
he mught choose the trio of chlorcyclizine, Pyribenza-
wiae 26d Decapryn. If the patient becomes sedated from
Pyibenzamine, it 1s obvious that chlorcyclizne rather
than Decapryn would be tried next On the othet hand,
1f 2 greater sedative action 15 desired Decapryn wonld
be chosen. The patient’s semperament and tus past be-
bavior o other antihistamines often give a clue to the
Vatiety to tty Another combinanon, for example,
would be Thephorin, Thenylene and Benadryl,

“The choice of a parneular drug 15 also influenced by
speaific veeds For wnstance, at might and partculadly
uching condiuons 2 highly sedauve drug may be advan-
tageous. This selection may akso apply to 2 hghly nerv-
ous person For might, 100, long-lasting effects may be
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becuuse of the frequent objecuons to side actions, many
drugs have been used with the antihistamines, cither
separately or in a combination capsule ot tablet. One of
the most common objectives in therapy is to neuralize
the sedative action of the annhistamines by the use of
sumulants It should be emphasized at the outset that
to accomplsh s 1 not as sumple as it sounds. It i
not easy to judge the amount of sumulant required; if
wo much 15 gwwen there is oversumulation, if not
enough, sedstinn 15 sull present. Furthetmore, the dura-
on of the effect of each (stimulavon and sedation) is
not necessarily the same. Here again the relative doses
for the mdrvidual must be juggled, and it becomes ob-
vious that 2 predetermmned combmnation 1 a manufac.
tured tablet 15 mote apt to be unsuitable than suitable
for any particular case. The medication must be in a
form ble to change 1n prop The prinaipal
drugs whuch have been used ate amphetamine, ephed-
tine, aminophylline and caffeine. Amphetamine, desoxy-
ephedrine and telated drugs are probably the best for
this purpose, when no action other than stmulation is
desired.

On rate occasions, the addition of a sedative is ad-
vantageous when the exaiatory actuon of 2 particular
antiustamine 15 objectionable.

. In some instances benefit may be gained by combin-
1ng two anshistamunes The purpose may be an atempt
m.admmismr 2 higher total dose by using 2 stimulating
with a sedaung antihustamine, For example, one might
thmhme Benadryl with Thephotn, Or, 1f Pyribenzamine

appens o be stnulaung in the parucular patient, the







ADMINISTRATION AND DOSAGE 183

offered in wblet form, including Thenylene with ephed-
nge, Pyribenzamine with ephedrine, etc: {see Appepc?lx).

Analgesics have also been combined with anuhx.sfa-
mines, pnmanly for the treatment of colds. Aspirin,
acetophenendin and caficine ate the mMOSt COmMON.
Therapy of calds wuth antihistamines has been discussed
ina previous chapter. Attention should be called ro the
passible hazards of prescribing combrnauons contining
aspicn or othet analgesics to which allergic persons ate
often hughly sensiive

METHOD OF ADMINISTRATION

Oral —The most commonly used route of administra-
tion of anubustamunes 1s the oral one. In most instances
thus route of medicanon 1s effective and adequate. Dis-

dvantages include the objectionable taste of the drug
and the fact that under certain condrtens absorpeion
from the gastrointestnal wact 1s poot ot wacertan.

For oral use the drug 15 usually procurable in capsules
or putls which are sugar coated, 1n plan cornpressed tab-
Jers or 1n grooved tablets The form of the unit may ap-
pear offhand 1o be an wsignificane factor in thetapy,
but 1t 15 enltghtening to see haw much more frequently
children and even adules will choose a sugat-coated,
elegantdooking pill 1 preference to an equally (or
mote) effectve, sofe and bitter-tasting tablet. The num.
ber ot miligrams contaned 1n each unit dose ( capsule
ot tsblet) is of considerable pracucal impottance, For
example, 1t the average effective dose 15 50 mg aad the
drog comes i 25 mg tablets, the incidence of effectrve-
oess will not be as high as the drug deserves. It is an
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almost universal reaction for the patient to regard o
tablers as a double dose. If he takes two he regards hun-
self as heroic, and rately will he take more. If the 50 5.
is placed in one tablet he still regards it as one dose. We
would recommend to the physician that whenever pos-
sible he prescube the mntended average dose which comes
m one tblet, using a half tablet or a smaller tablet for
a smaller dose and twa or more regular-sized wblers for
a larger dose, We would further recommend t0 the
manufacturers that such an arcangement of ynits would
be to the best advantage for effectiveness of their
product.

Enteric coaung has been used by several pharmacet-
tical houses to produce delayed antihistamine effect. The
products are prumantly for use at pight when action is
desiced several houss later, If symptoms are present at
bedume a plain tablet or capsule should, of cousse, be
taken together with the entenc-coated one. One mant-
facturer has combined the two features in onc tablet
with the diately dissolved histamine on the
outstde and the enteric-coated dose in the core of the
pill. Theoretically, the enteric coating would frequently
be considesed hghly desirable wese it not for the face
that the behavior of such coatings is notoriously un-
certain.

Elsxirs or sirups of most of the antihistamines are ob-
ble. The vary for diff it i

but for most the dose per teaspoonful is from 20 10 40

per cent of the average adult dose The chicf advan-

tages are, of course, that use of this form is practical for

children and that the dose can be made more elastic.
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Ingectinn—1 cular orf 1 dmi
ton of anhistamines 15 useful at times. These methods
are certaly not 1odicaed for routine wse of in ordinary
cases. Now and then there may be reason to suspect that
5 1 absorption is poor or unteliable, and in-
feeuon of the drug may change a poor tesult into a goed
ote. Tojecuon ay also be sndicated when rapid effect
s desired, as 1 allergic emergenaes such as allergic re-
actions 1o injections or edema of the Jarynx. In such
e, it should be remembered that epinephrine and
fiot an anuhistamine 15 the fisse drug to be used, to be
followed by the antimstamine if desired, We have used
racammseulat wecnons of Bepadeyl  patients wich
dermographism fot sts quick effect on calming of skin
urnaability to enable us to proceed with skin testing.

In grving mrramuscalar or ntravenous injections spe-
Gl care 15 necessary with regard to dosage, Intramuscu-
Ie ot mtravenens doses have been 10-50 mg Intrave-
nous infections must be given slowly and the dose shoutd
be well diluted Larger doses have been used experi-
meatafly by others. Mackmull (371) gave intravencus
injections to 55 nonallergic subjects, usiag Benadryl in
doses of 50-300 rmg Doses of 100 mg or more always
caused teactions, some of which affected the nervous and
ardiovaseular systemns McBln and Horton  (362)
treated alfergsc patients sith Benadeyl, gving 20 mg.
intasusculatly or 10~100 mg, travenously by con-
unuous drip method within 2 10 muoute period. Side
effects are expected with intavenous medieation, Rosen-
berg and Blumenthal (463) reported these resulss with
1aervenous we of Benadryl, the average dose being 30
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acute arracks weee relieved in eight © 10 minutes. R‘u-

bisky et ol. (473) 2150 described relict_obtained with

2605085 of Benadryl,
foSroye weeregmay p

b (1) introduced Pyribenza-
mice by jontophoresss nasally in five patients with sea-
sonal hay fever, with relief lasung one to four days.
Conés and Rodriguez Herrera (100), however, ob-
tined only brief wmp! by nasal is of
Benadryl. In prunginous dermatitis their results with
this method were sunilar. Aaton and co-workers (3)
obtuned good results 1 dermatitis associated with pru-
ntus by sontophoresis of 5-10 per cent Pyribenzamine.
Topical appl! 0 skin—Fol 5
per sath topeal appli of h
munes o the skin, we (181) reported 1n 1947 that an
owntment of 2 per cent Pyribenzamine was effecne in
anumber of pruntc conditions, 1ncluding atopic derma-
o and pruntus ant. Since then a number of pharma-
¢eutical houses have put out antihistamine omtments
and creams, using various bases. Topical applications are
belpful, particularly 1f the lesions ate not top wide-
spread. They should not be used on zcutely wfamed
shin, Some skuns are irntated by the oumtments, while
others develop 2 contact dermautis The preparations
we have used most frequendy are Pyribenzamine cream
and Thephorin omument. When a more Steasy protec-
:‘;C &dv‘e:mg 15 desired Pyribenzamine owntment shonld

On 2 few occasions we have found a solution
treferable to 20 oamtment.

Pynbenzamine cream was found effecave in lichen
simplex chroncus by Sulzbetger et al. (530). In atopic
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dermatitis they found it ineffective. Laymon and Schmid
(324), D'Avanzo (121) and Woolridge and Joseph
(582) reported on the use of Thephorin ointment in
various dermatoses. Strauss (525) used it in bee stings
On the other hand, Perry (422), using Benadryl oint-
ment, and Peck and associates (417), using Pyribenze-
mine ointment, found litle effece on the hismine
wheal and flare,



CHAPTER 10

Toxic Effects

IN YHIS CHAPTER we shall discuss primanty the unde-
sirable acuions of the anuhustamines, Honever, 1t may be
fitung at this point to rercerate briefly the lunitations of
the therapentic actions of these drugs, which constitute
undesicable features i themselves

The anutustamunes do not influence all histarune ef-
fects. For example, the histamine sumulation of gastnic
secretion 15 not affected by these drugs There 15 evi-
dence that 1n addiwon to Yustamine selease there are
othet mechanisms 1n anaphylaxis and allergy, and these
are not modified by the anthustaminc compounds Even
though a type of allergic manifestation may owe 1ts ma-
19t $ymptoms to histamine, 10 some particular individ-
uals, for reasons unknown at present, the anthistami
may be meffecuve There ate also degrees and stages of
any allergic syndrome which may fail to respond to these
drugs The net resule 15 that the acuon of these come
pounds 15 at best virtually never complete There is also
the obvious himitatian m usefulness resulung from the
pallutive nature and the short-lasting action of these

191
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with undesicable or taxic effecss. Since the entire seties
of antihustamines have much in common ia this phase of
theit acuwity, we shall discuss the various untoward re-
acuons 2 2 group and later make a few rematks about
exch drug

Sedation —The sedauve effece of the antihistamines
is therr most chatactensnc side acuon. Depending on
the indwwidual suscepubulities of the person, the natute of
the specific drug and the dose, this sedative action may
assume varying degrees of seventy The mildest effect is
one of calming the patient, making him less taut or nerv-
ous than he 15 normally. If this influence does not
Progress o a more 1ntense action, the result may be de-
sirable The next stage ts one of dumnishing alertness or
slight difficalty 1n meneal concentration. The pauent
may feel somewhat detached from lus enviconment and
s less responsive to outside sumuli He may feel as if
he s "walking on air.” Thete may be a feeling of numb-
ness This stage may proceed 1o a stage of confusion and
&en 1o disorientation.

In more severe effects the pauent becomes groggy
20d, of sull more severe, very sleepy. The sedauve effect
often reaches a stage comparable to that obtained from
4 saporific dose of a barbiturate and not wifrequently the
effect 15 even more pronounced The hypnotic effect is
useful at umes, 1f the patient takes the drug at might or
e 1s confined to hus home 1 the daynme For the most
part, however, this sedauive action, except in its mildest
form, 15 obyectionable and endangers the patient as well
as those who are dependent for thewr safety on his alett-
ness Sedanon of one degree or another is a common ef-
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fect of the anuhistamunies, the incdence varying from
about 20 to 60 per cent with average therapeutic doses.
There 15 a tendency to develop tolerance for the sedative
action, someumes after the firse few doses of the dnug.

Excitatton~In very large doses excitation will occus
with all anuhsstamines, the ulumate effect being exivb-
tted 1 the form of convulstons. With average chnial
doses of most h excuratory pk oc
cur 1 a munonty of patents Certawn individuals are
more apt to respond by sumulation than by sedation.
This 15 parucularly true of highly nervous pessons aod
of young chuldren. Excitatory phenomena are mote com-
mon in chuldren than in adules. In dus respect children
approach more closely the toxicity pattern observed in
expertmental laboratory amimals mn which escitatory
phenomena from these drugs are the rule

In ws nuldest form, stmulavon may be confined to
a feeling of increased energy and well being and greates
tatkaniveness The effect 15 seldom confined to this stage,
however, but proceeds usually to more objectionable tea-
tures. A feeling of nervousness or pitreriness 15 most
common Dieziness and unsteadiness of gae may occus,
although these effects are probably more often produced
by sedanon Shaking and muscular tremors may const-
e a severer form of exciauon Muscle twirching and
delirtum are signs of more advanced stages of cerebral
sumulation and should be regarded as a danger signal
Convulstons will, of course, take place 1n the severest
forms of exciation. It 1s noteworthy thar when fatal poi-
sontng from anuhistrmines has occurred convulsions
have appeared to be a charactesistic manfestaton
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Other neuromuscular effects noted and not always
clussifiable are headaches, blurring of vision and other
visual dsturbances, faintness and muscular weakness.

Digestive tragt—Symp ferable to the dig
wact are ot uncommon. Althongh some of the anti-
histanines are more likely to produce gastromtestinal
imution than others, all are capable of doing so The
source of such upsets is of two types, systermic Or TOXIC
and chemical, by direct iertanon of the mucosa. Per-
baps the commonest symptom produced 1s epigastric dis-
tress, often associared wich pyrosis. Nausea not tnfre-
quendly occurs and, 10 sevese cases, vomiung may follow.
Intestinal symptorms, such as colicky paun, distention and
diasthea or constipation, may also be part of the diges-
tive tract disturbance The antfustamines tend © pro-
duce gastrointestinal symptoms 10 persons who have

other gastrointesunal abnormalictes, such as peptic ulcer
of wreieable cofon

Dryness—An awopine-like action on the salvary
nd gasal secretions 15 nor rare In muld forms it 1s usu-
ally not noucezble, paruculady when diminuton of
excesuive secreuons, as i vasomotor rhinsus, 15 bene-
_ﬁml However, 1t often happens that the drying effect
& excesstve and objectionable The extreme dryness of
the oose and throat may be worse than the thinorthea
of the disease. Dryness of the mouthy, due primanly to an
effees on the salivary glands, may be a valid reason for
dsonanuing use of the drug The gland-mbibsung ac-
tion may extend w the mucous glands of the bronchi
and produce 2 dminuvon in expectoration which some-
simes tesults 10 aggravauon of the asthma,



196 THE ANTIHISTAMINES

Cardiovascular system—~The effects on the cardie
vascular system are chiefly those of excitation, Palpits-
tion and tachycardia are perhaps the commonest com-
plaints in this group. Frequently these symptoms are
accompanied by a fall in blood pressure, although hyper-
tension from anuhistamines is observed at times, Pres
cordial discomfort and archythmia have also been noted.

Other side actions~Diffculty in urinauon, particy
larly 10 men with enlarged prostates, occurs at times. Oc-
casionally this may result 1 complete urinary obstroc-
tion (581), Sometimes urinary frequency is a symptom.
Dimumnution in hibido has been noted, an effect which
15 probably secondary to a sedative action. Various types
of skin lesions have been described

Toxiciry FEATURES OF INDIVIDUAL DRUGS

In discussing the vartauons 1n kind and degree of side
actions of the different drugs we are moved to point
out agam that such data and opinions are beser with
many pitfalls. Even though we have had opportunity 1
compare almost alf the anuhistamines under reasonably
simular condttions and frequently tn the same patients,
we feel unable to give conclusive opraions concerming
moderate differences between various anthistamnes In
most instances we can only point out impressons, al-
though we have avatlable figures for toxicity observa-
tions for most of these drugs

Antistine~—Atbesman (15) made a comparauve
swdy of the dlinical woxiciy of five anthustamines In
some of the patients all the drugs were compared, Antis-
tine caused side effects in 14 per cent of patients,
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whereas Nechetramine showed a 16 per cent incidence,
Pytbenzamune 26 per cent, Neo-Antergan 33 per cent
and Hydrylhn 35 pet cent. Schwarez (481) in a simular
study found the incidence to be 23 per cent for Antis-
une, 7 per cent for Neohetramune, 20 pet cent for His-
tdyl (Theaylene), 25 per cent for Neo-Antergan, 35
pet cent for Pyribenzamine and 61 per cent for Bena-
dryL. Overton (414) found side actions with Anustine
in 16 per cent of patients and reported that one chiid
bad convulsions from a 100 mg. tablet. Qur experience
and that of the vast majonity of other workers indicate
that 1n moderate doses Antistine 15 one of the least toxic
of the anthistamunes, It bears tepetition that, in the
doses discussed, this drug is also one of the least effective,
and 1t is probable that with doses large enough to ap-
proximate therapeutic effects of mare potent drugs this
tompound may have no advantage on a toxicity basis.
‘The side acuons are the usual ones, described eatliet.
Benadryl —This antthistamne belongs to the highly
sedative class We have found an incidence of sedanon
of about 50 per cent with 50 mg. doses. Excitatory ef-
fecrs ate not as common as they are with some of the
other drugs, unless very large doses are used. nor are
BWIC ttitanons as likely to occur with Benadryl as
with some of the other less sedative drugs. Levin (334)
reported a 60 per cent incidence of sedation and noted
that the development of tolerance to sedation was com-
mon He also teported other side acnons, such as weak-
eSS, Stupor, narcolepsy and confusion. Waldbore (555)
clumed that most of his patients taking Benadeyl had
some degree of duzmness and sleepiness, Two com-
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plained of muscular twitching and in three asthma was
aggravated. Loveless and Brown (359) noted a 60 per
cent incidence of sedation, while Waldriff and co-work-
ers (557) reported this effect in 43 per cent of patients,
compared to 25 per cent with Thephorn, 24 per cent
with Trimeton, 23 per cent with Histadyl, 22 per cent
with chlorothen, 20 pec cent with Neo-Ancergan 2nd
19 per cent with Pynibenzamine.

Chloreyclizine (Di-Paralene, Perazl) ~—The toxicity
index of this drug is low and s side actioas usually
mild. With 50-100 mg. doses we (179) found the in-
cidence of side effects to be 18 per cent. Sedation was the
commonest effect. Diatrhea, cardiac symptoms, headache
and excessive dryness were noted occasionally. Moderate
to severe side effects were observed 1n 12.6 per cent of pa-
tients by members of the Committee on Therapy of the
American Academy of Allecgy (99), whereas Jaros and
associates (289) noted a 33 per cent incidence of side
effects 1n 30 subjects who were given doses of 100 mg.

Chlorothen (Tagathen) ~The toxic effects from this
anthistamine are about the same as those of most other
drugs of this class. The major effect is sedation, although
other effects noted were nausea and wdrgestion. Occa-
sionally, headache, consupation or an icching rash oc-
curred. In a series of 232 patients we (176) found an
incidence of side effects of 30 per cent In a small series
of cases, Taub and his assoctates (535) noted an inci-
dence of 10 per cent. However, the size of the group is
t00 small to be statstically signsficant

Chlor-Trimeton—~Moderate 1o severe side effects
were observed in 7.5 per cent of a large group of pa-
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tiears who recerved doses of 24 mg. (99). The percent-
age of those having mild toxic reacuons was not re-
corded 1n this report. Many of our patents have required
largee doses (4-12 mg ) to obtain good therapeutic ef-
fects, and with these doses the side acuons are consider-
sbly mote frequent and severe.

Decapryn—This drug, in average therapeuuc doses,
s one of the most sedauve. In doses of 12.5 and 25 mg,
more often the latter, we (183) found an mnadence of
side acuons of 34 per cent. Most effects were vanatons
of sedation, although headache, epigastric paun and der-
mayes were occasionaily noted. Although the ma-
dence of side actions sith these doses 15 probably lower
than that for Benadny), larger doses of Decapryn, say
50~75 mg, produce more frequent and more severe
feacnons than 50-100 mg doses of Benadtyl Sheldon
and conorkers (499) reported drowsiness in 57 per
cent of patients Brown and hus associates (65), on the
other hand, clumed that side effects were produced in
less than 10 per cent of those taking doses of from
1251050 mg

Duatrin —In 2 study of a series of patients with der-
matases, Combes and his co-workers (97) reported a
21 per cent tnadence of side effects, most of which were
gasteointestinal

Dramamine —This compound 1s used especually fot
motion sickness As is the case with Benadiyl, Simon and
Seyler (505) noted considerable deowstness from Dram-
amne and warned against 15 use in pilots

Histadyl (Thenylene).—In average therapeuuc doses
¢ (182) have found the drug to be moderately seda-
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tive, The inctdence of side effects, most of which wete
forms of sedation, was 25 per cent. Other unpleasant
symptoms noted at times were vertigo, dryness of the
mouth and throat, excitation, insomnia, headache, nau-
sea and diarrhea. Friedlaender and Friedlaender (202)
also observed stde effects in 25 per cent of patients, and
Schwartz (481) in 20 per cent. Peirce and Motherstll
(418) stated that side effects were infrequent,

Hydryllin~~This is a combination of diphenhydra-
mine and ammophylline. The side effects in general ate
of three types. The Benadryl 1s responsible for the seds-
twon. This side action has not been drastcally reduced
1f a dose of 2 tablets (which equals 50 mg. of Benadry!)
is used. A few patients note the excrratory effects of
the aminophyllie, wlule others bave gastraintestinal
irritation, also primarily due to the aminophylline.
Arbesman (15) noted a 35 per cent madence of side
effects, Markow and his co-workers (380) a 37 per cent
incidence, and Levin and Moss (335) a 25 per ceat in
cidence. Levin and Moss remarked thac the 25 per ceat
figuce compares favorably with the frequency of side
effects when Benadry! alone is used. However, they used
only 1 tablet of Hydeyllin, which is equivalent to 25
mg. of Benadryl

Neo-Antergan—~—Ths drug belongs to the group with
a moderate incidence and degree of side effects. In 50
mg. doses j¢ is ptobably less sedative than Pyribenza-
mioe, However, 100 mg. doses ate often required for
moderately severe allergic condttions. Neo-Antergan
has a rather common tendency to produce gastrointesti-
nal symptoms, Asbesman (15) found a 33 per cent in-
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cidence of side effects from d:;s dmg, and Schwarz
incidence.
(4?})::0::&324 p;trﬁsccntm ence by ane of e

15 unq

east toxic of the anthistamunes when used in doses o.i
50-100 mg However, in such doses the efficacy of '-3“5
drug is poor, Much larger doses have not been consist-
ently employed in therapy, but if such lazge doses were
used, the toxicrey would probably be as great as that Of
the more roxic drugs. The commonest side action is
sedarion. With doses of 50 mg. we (32) obtained an
wncidence of side actions of 9 per cent, with 100 mg,
16 per cent. Arbesman (15) noted an incidence of 16
per cent, while Criep and Aaron (108) reported 10
pet cent, and the Friedlaenders (207) gave an incidence
of 12 per cent for doses of 50-100 mg.

Pyribenzamine ~This antilustamine s in the group
having moderate side effects. Irs major side action is se-
davon, although 1n a fair sumber of persons exatatory
ph may resutt. G 1 symp are
foerare Toleraton on the whole 1s about on 2 par with
that of most of the anuhsemime drugs We (186)
found that side effects occutred in 25 per cent of pa-
tients, Arbesonan (15) noted 2n wadence of 26 per
cent and Schwartz (481), of 35 per cent. Laveless and
Brown (359) noted that gastrointestinal symptoms oc-
curted more frequently from Pyribenzamine than from
Benadmy)

Pyrrolzzote —This drug belongs to the moderately
% group when used i 50 mg, doses In doses of 100
Wg o1 more the naidence and degree of side effects are
tigh Sedation is the commonest toxic action, althongh
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f: least toxic of the anthistamines, compaable o0 An-
e and Neoh ine, bue having the ad ge of
more deassive therapenng effecuveness. In a senes of 249
patients (33), most of whom received 50 mg, doscs
though many receised 100 mg, the mcidence of side ac-
vons was 16 per cent. Mild sedation was the commonest
effect, though a few pauents complained of nervousness,
pstrountestinal upsets or dermatuis.

pFluorobenzyl-DPE (Lederle) —Wath doses of 30~
50 mg (the usual range) the side effects, m inadence
and degree, are much like those with average doses of
Pytbenzamine In a bairly large series of pauenis we
(L78) obserned 2 19 per cent tncidence of side effects.

SEVERE OR UNUSUAL EFFECTS AND
SPECIAL STUDIES

In s section we shall discuss reports of some of the
Severe ot unusual reacuons o the anuhistamines, which
are uswally caused by large doses or prolonged use. How-
¥81, because of ndividual suscepubilinies, some of these
effects have been observed immediately and after use of
woderate doses Specal swdies on roxic effecs of these
drugs will also be considered.

Nervous system~Eflets on the nervous system ate
common with large doses and the few menuoned here
fepresent only a small fraction of the iradence Dis-
onencation, confusion 20d dehrwn ate oot infrequent
foxic resules Bormany (45) reported that a nun ook
2.{)00 mg, of Benadryd in 48 hours, with resultant dis-
Otientation, confusion and lechargy and with complete
wCovery 48 hours after disconumung the drug, The
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afier 2 dose of 50 my. of Benadryl that e wrecked an
elerie pladorm cargo truck which he was operating.

Chuechull and Gammon (85 ) scudied the nfluence of
Pinbenzamine and Benadry! in epileptics and concluded
that both drugs ate capable of wduang scizutes 1 per-
was with focal lessons, Although Pytibenzamine in-
aeased the pett mal attacks, Benadryl decreased their
Frequency. The authacs concluded that the antihista.

munes must be vsed with care 1 panents wath conval.
s disorders.

After moderate dases of Benadryl, acute Libyanthitis
©cturted 1n a young man on three occasions (533 ). Ross
{466) teporeed four patients who had strking ocular
changes after taking Pynbenzamune, Afeer daily doses
of 75-100 mg for penods varying from two days 1o
one month, three panents nored symptoms of blurred
Viston, t0 had tefractive changes and ane, diffuse cor-
teal edema,

Crreulatory and bemoporetsc syswems—Since there
2te frequent climcal renunders thae the anthuscamines

ve 20 excitatory action on the heart, Mackmull (371)
stodied the effecy of intravenously adminsstered Bena-
40} in normal subjects. The doses used were 50~300
2g, and the commonest reaction was duznness, which
B33 alnays present after doses of 100 mg. or more,
Tuoghng, sieepiness and thick speech were common with
high doses The systolic and diaseolic blood pressures
mere mtoderately elevated for about an hour, and the

hﬂff T2te was increased. Wath 200 or 300 mg, electro-
<ardiographc changes of significince were preseat. The
Wthor conclude

led that fairly latge doses of Benadryl






TOXIC EFFECTS 207

counts also showed granulocyc depression. Three cases
of bemolyuc anemis, reported by Crumbley- (1101),
were dugnosed 10, 14 and rwo months, r:s;zccu\“ely.
folloning frequeat, average doses of an antihistamioe.
Ia two cases Benadryl was wken and in the thurd, Pyri-
beazamine. In all three, the blood picture returned rap-
idly ro normal after disconunuing nse of the drug.

Skim~—~Rashes from the systemic or topical use of
anuhistamines occur at times These skin rashes probably
comprise two main types, one due to 2 true allergy and
the other fo the srritative acuon of the drug, The second
% oSt apt to occur when the anthistamine 15 applied
topically, particularly when the skin 1s delicate or highly
wnflamed and when the natute of the medicament or base
i chemcally irneating, The allergic type of rash 15 due
principally to topscal use of the drugs and 15 usually a
Tue contact type of sensitizanon

Tao mstances of eruptions in padents with atopic
dermatiis who were waking Pyribenzamune orally were
described by Epstein (156). In one the eruption fesem-
bled the eczematord type and 1n the other, preyriasis
tosen. In both panents the rash cleared after discontnu-
ing the drug and appeared on readmimistration Rattner
#od Grffin (435) descrbed a case of dermatits that
dppeated on two occasions after the ingestion of a single
tblet of Pynbenzamine. Nesther Benadryl nor Antistine
Produced dermagus 1n the pateat. The authors stated
that they had encountered two similar cases Eczematoid
dermaricis following the ingestion of Pyribenzamine was
1eported by Hatris and Shure (264) The rash could be
Teproduced by subsequent administration of the drug
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teponed by Strauss (524), and by Sulzberger and asso-
cates (530) who noted that two of 90 pauents tx‘e:\(ed‘
wih topical appl of Pyrib
sensicivity to it, nd

Thephorin appears to ess an even greater tend-
ey nf smsidnpn}::. Ellss ;y::s Bundick (151) stated that
of 50 patieats with chronic pruntic dexmatoses treated
topially wach Thephorin oatment or lotion for an av-
trage of 50 days, 14 became worse. Patch tests with
Thephorin were made on five of the 14 and all gave
posinve teacuons. Ress and Kern (438) report a 25
pet cent mardence of cantact-type reactions among 120
petients using Thephorin omntment. A sensitivity 1ndex
of 16 per cent was claimed by D'Avanzo (121),

Acase of localized dermautis from Autisune eye drops
was teported by Mosko 2nd Peterson {401). The teac.
ton to a patch test was positive,

P

Deaths—The antihistazunes are potent drugs, and
it bas been amply demonserated that large doses can be
fatal. Tt has been claimed, 1n addon, that even mod-
crate doses may influence the fawal outcome in some
suations. Although only a relatively few fatalities have

recorded in the medical literature, many more
earhs suspected to be due to the antihistamines have
been described 1n the newspapers and probably a good
many others escape unnoticed. To the cost in lives ftom
these drugs must also be charged all those acadental
deaths from automobiles or other machinery used by
PRIS0ts who are in a dopey state from the effects of the
drugs, For example, we know of an instance in an
Eastern ¢ity in which 2 man, feeling groggy while un-






TOXIC EFFECTS 21

depression of respuration, cyanosis and high fever de-
veloped (122}, Unconsciousness followed and the baby
ded 13 hours after ingestion of the drug. Autopsy
findings consised chiefly of cerebral edema and soften-
ing and passive congesuon of the lver and kidneys,
Tobizs (539) described the case of a 21 monch old child
who swallowed 600 wmg. of Anthsan ( Neo-Antergan)
ad Jost consciousness within two hours, Profuse catar-
that discharge from the fespiratosy tract and epilepti-
form convulsions followed, and death occurred less
tun dhree hours afrer taking the pills. Another instance
of death from Neo-Antergan 15 reported by Dexchman
(126) in a gul, aged 2, who took 1,300 mg. of the
U8, became unconscious, had convulsions and suc-
mbed wachin 45 minntes,
An edronal (145) 1n New York Medscine warns of
dangers of the antihistamme drugs to children, par-
totlatly wheq lasge doses are mngested, and of the
220d of leaving these drugs where chuldren may oh-
i them Two fatalites were mentioned. One was that
o2 2 yeac old ctulq who consumed the contents of
3 bonle contanung 19 capsules of an antihistamune (the
YAty 0ot mennonedy, He quickly developed convul.
Sons and became uoconscious, his temperature foge 10
974 F. 103 he died 4n 13 hous. Autopsy findings wete
similat to those found 1n heat stroke. Arother 16 moath,
mg of an antihistamine

g\d infant why o0k 100
*huch 1 the cqurvalen of abour four tablers generally
¢ common cold,” promply

“Scdlﬁ;:eéhc Prevention of th
*loped convulsions, o wed b
107 F, and died in 15 hou; T rempeae of
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i Lencet stated that “the obvious antidote i hstmine
il phosphate, injected subcutaneousty in doses of 0.1
m pet bilogram of bodyweight” The use of latge doses
of histumine & open to doubr, becsuse it has beea shows
1o gunes pigs that when farge doses of antihistamine
are wied 1 prevent bronchospasm from large doses of
hisamine, the anunals fater develop other hisemisic ef-
fecws such as coma, pepuic ulces, ete. The issue must re-
mamn 20 Open one,

SELF-MEDICATION—ITS HAZARDS

The present wrend of seif-medication with the anu-
fiswunes, which has become widespread because of
petstission for over-the-counter sales granted o some of
the products by the Food 2nd Drug Admisustraton, has
becomne 2 real menace to public health. It encouragts
self<hagnosis and {eads 1o much neglect of proper diag-
nous and costect treatment. A “cold,” which the sufferer
% assured will be completely stopped by the antitusta-
faines, may be not a cold but scarlet fever, virus peu-
monits, sious snfection o other even more serious
dsease,

The dangers of self. with thistam;
procured over.che-counter ace several. Self-treatment re-
sl i negfect of propet treatment. Te encourages cafe-
lssaesslm the use of these dmgs. A lasge pare of the
popalation is not likely to smdy the fine print of direc-
4ons on the label, not heed them if read. Often rwo or
four or 2 dozen of the tablets are taken, frequenty with
Seus oxic effects. In the ignorant, deugbefuddled or
seicide-intentioned person who may take a large num-
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tiken 2nd simulac precaunons. Procurement of anuhis-
vnes from the pharmacise without petmussion of a
goverament agency destgned to protect the public health
bas a different connomaeon from unrestnicted over-the-
countee sales In the first instance the purchaser kpows
that he obtams the drug surreptitiously. Knowing that
the law tequures a prescripuan, he 15 inclined to have
sespect for the potency of the medication and to exhibit
greater cate 1n the use and handling of the anthistamine.
The recogruzed specialists in allergy would be ex-
pected to constitute a body of people who have had the
most expersence with the antibustamines and therr toxic
froperues In preparanon for an invited appearance of
oae of us (SMF ) 10 speak o the subject of the anti
bustamunes before a meeung of the Counail on Pharmacy
aad Chemustry of the Amenican Medrcal Association a
questonnare was directed (0 180 Fellows of the Amen-
an Academy of Aflergy Part of the results of this -
9y has been publshed (177). The d re
s from 153 replies indicated that about 40 mullion
Feople were expected to tke these dugs. (The acrual
"“m?"‘:‘ 15 probably much smaller because of counter-
Euhhmy by physicians and agencies interested in public
hiil!h ) Tt was estumated that about 17 mullion would
e mild sedanion and eight mullion, severe. This esti-
‘:}m %35 based on full therapeutic doses Qn one-half
“;: :DSCS (the usual dose of over-thecounter drugs)
14 i’-‘fles on sedavon would be about 10 nulhon Of
o ‘!I;I;S. 131 allergusts expressed the opinion that
com, expenience distegard for label warnmgs s
mon with drugs procured over-the-countet. A total
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The anthusmmines have constiruted a vatuable ad-
vinee 10 the progeess of the management of allergic
dsease and cermain other maaifestanions due to hisea-
mitic action. They have been productive of comfort
to many sufferers who previously had no ready source
of telief These drugs have been of greatest help 1 sea-
sonal hay feser and of considerable aid also 1n perennial
viomotor thinitis o utncaria and  angloneurotic
edemg the anthistumines have proved o be the most
effective pallative treatment. In most other pruric
detmatoses they have been of conmderable benefit
Used topically, they have also been helpful 10 dificult
dermatitic, nasal and bronchial conditions.

It 15 essential thae proper appreciation be given the
face that these drugs are only of symptomatic benefit,
thae therr acuviey is af shore durauen, that they do not
belp all seages and alt varsenes of allergy, that they pos-
sess toxic potentialities and are hughly dang if used
i excessive doses ot 1f used carelessly or self-prescribed.

y anthistaminic compounds have been marks
Perhaps 100 many. But the deal anuhistamine has not
etbeen produced. Such a drug should have all or most
of the following characreristics, (1) It should be of
very high potency. (2) Tt should possess a vety low tox-
E‘Y index The important considerauon s that the
‘:;Pf::;/mn:iq' rano should be so favorable that,
bl S:mdgibeme of many umes the average therapeutic
be possible (3) Duration of action should

prolonged, (4) The molecular structure might in-
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clude other antiallecgic, such as sympathomimetic, ac-
tions. Perhaps such an antdhistamine is not a possibility.
For example, jt 15 concervable that some of the toxic
actions of the antihistamines are dependent on the di-
version of the displaced histamine to other tissues.

Even the ideal antihistaminic drug would not com-
prise the totaf vlumate goal of solving the histamine
problem. There 15 still toom for approaches to the dis-
arming of histaminic action other than by competition.
Effective methods of destroying histamine by enzpmatic
degradation might achieve this end. The preveation of
the producton of histamine from its precursors—the
concept of anuhistaminogenesis—is also a possibility.

More recendy, experience with ACTH and cortisone
has indicated a strking clinical effectiveness m some
allergic conditons. It is rather apparent that the mecha-
nism of this action is not based on anthiscaminogenesis,
histamine compettion or histamine destruction, Al
though the mechanism of action is not definitely known,
it is reasonably certain that these hormones produce 2
chemacaf or physicochemical alteration in the pathologic
tissues to make them less susceptible to histamine effects.
The hope of modifying tissue reactivity 1n general, then,
leads to 2 new approach 1 the stdy of treatment of
allergic disease.

And finally, these is almost universal agreement that
histaminic action is not the sole mechanism involved in
atopy and is probably of no importance at all in many
other types of hyperseasitiveness. In a large group of pa-
tients, the management of allergy along allergic lines,
including diagnosis, elimination and d frizaril
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st not be by-passed or ignored in favor of the and-
bsununes [n addution, progress must continue by re-
search in clinical allergy and by investigations in basic
mechanisms involved in etiology and therapy. The con-
comsation of this manual on the subject of the and-
biszminic ds and the omission of a consid
tion of the general subject of allergy should not be re-
garded a5 2n indication that these drugs have solved the
allergic problem. It happens that this 1s not a treatise on
allergy, This is a book on the antihsstarines
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