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INTRODUCT1ON

Hay Fever is a disease which on account of
its peculiar interest has attracted the attention of
the medical world ever since it was first accurately
described by Bostock of London in 1819. To what ex-
tent the disease occurred before his time is difficult
to determine; but from the fact that his observations
were at once confirmed by a number of contemporary medi-
cal men it is probable that at the time of his writing
it was not very uncommon., Ve have no exact knowledge
of the existence of the disease in England prior to the
nineteenth century, and indeed many authors held that
the chief etiological factors were not present in earli-
er times. It is my purpose in this thesis to discuss
the researches recently carried out by Prof. Dunbar at
the State Institute of Public Health in Hamburg which
have very considerably increased our knowledge of the
interesting malady, and have also narrowed the field
for its future investigation,.

It is especially the object of the thesis to
estimate as far as is at present possible the value of
a new treatment of the disease, which is based at last
on a rational etiology, and to arrive at some idea in

how /



how far hay fever is a similar disease in the different
countries where it occurs.

Before entering into these considerations, a
short description of hay fever with a review of former
theories will be given.

Hay fever occurs yearly in individuals, with
an inherited or acquired predispesition, only at a de-
finite period of the year, and not outside of that
perioad. In England, Germany and other ccuntries of
Middle Europe it appears about the middle of May, and
lasts until about the end of July, whereas in the United
States of North America the disease is seen at differ-
ent periods, e.g. in the Northern States it occurs ty-
pically in the early summer, and again in the autumn,
the earlier form being called 'June cold' or 'Spring
catarrh', and the later is known as 'Autumnal catarri',
which beginning in August or September lasts until the
first frost. In the Southern States and notably in
New Orleans cases are met with all the year round.

The reason for these differences will be apparent when
the etiology has been considered, Whenever the season
is passed, the symptoms disappear, and the patients may
count on ten or eleven months of perfect immunity from
the disorder. While the hay fever season reigns on
the other hand, the sufferers pass a very miserable

time, /



time, being quite incapable of attending to business af-
fairs, and unable to enter into any of their usual a-
musements, since the slightest exposure in the summer
air may bring on the symptoms of the disease. The ill-
ness is indeed of no trivial nature, especially when it
occurs as a complication of graver diseases, and means
to combat it successfully will be a godsend to the many
thousands of patients who otherwise look forward with
dread, to the most charming season of the year.
SYMPTOMS.

The symptoms of hay fever, which are appar-
ently very similar wherever the disease occurs, are
somewhat as follows:

A few weeks before the hay fever season ap-
proaches, the patients notice at times a slight feeling
of itching in the eyes and nose, and transient slight
catarrh of the upper air passages. Then one day there
comes on suddenly, either a sneezing fit, or else a
strong feeling of itching and burning in the eyes and
nose, followed by most profuse lachrymation and rhin-
orrhoea. Fluid positively streams from both eyes and
nose, and it is no exaggeration to say, that in certain
cases four or five handkerchiefs in as many minutes are
one after the other soaked with secretion. The sneez-
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sneezing fits are of most remarkable intensity, not one
or two isolated sneezes, but paroxysms of the most pain-
ful kind, which the patient is quite unable to control.
The inclination to rub the itching parts is irresisti-
ble, and there soon follows marked injection of the con-
junctival vessels, with all the symptoms of acute con-
Jjunctivitis. The eyes become hot and red, this is
followed frequently by chemosis, and the lids become so
swollen that the patient can scarcely ses, Later there
aprears swelling and congestion of the nasal mucous
membrane, 80 great as to completely prevent the passage
of air thfough the nose. Longer exposure in the hot
dusty summer air leads to a spfead of the process.

There is itching of the gums, which makes many patients
grind their teeth most unpleasantly, also intense itch-
ing of the fauces with short dry cough. A few notice

a sharp pain in the ears. As the process increases

in intensity, it spreads in some patiente to the deeper
air passages, causing a feeling of oppression in the
chest, and symptoms more or less of an asthmatical char-
acter, This asthma, in severe cases, has been known

to produce emphysema, and constitutes by far the most
troublesome and dangerous symptom, Besides these symp-
toms every hay fever patient has during the attacks a

very /



very great feeling of lassitude, and particular irrita-
bility of temper, and suffers also frequently from head-
ache and sleeplessness. 0f less common phenomena may
be mentioned urticaria-like skin rashes attended with
_great itenhing. Fever as a rule is not present, al-
though it does occur to a certain extent in some cases.
The severity of the attacks depends to a great extent
on the weather. In rainy weather the troublesome symp-
toms quickly disappear, and do not return so long as
the surface of the ground remains damp. By staying
in rooms, with the doors and windows Kept shut, the at-
tacks are less severe and less frequent. In locali-
ties with scanty vegetation and at the sea coast, hay
fever only very exceptionally occurs. It appears in
its worst form after enforced exposure in the streets
and dusty roads, in hot sunny weather, and very parti-
cularly on railway journeys after sitting by an open
window. The symptoms of hay fever are more apt to
call forth the ridicule than the sympathy of onlookers,
and it is a well known fact that patients are too often
made the laughing stock of their friends.

Yet it must not be forgotten that this malady
becomeé of grave moment when it is associated as a com-
plication of more serious diseases, The nervous
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symptoms, for instance, may, and often dc greatly ag-
gravate cases of neurasthenia. The sneezing and cough,
and even more the asthma and emphysema necessarily be-
come a great danger in cases of heart and lung disease.
Physicians realise only too well the grave signifi-
cance of hay fever in elderly patients with arterios-
clerosis., Cases of phthisis are Known to be most in-
juriously affected by the frequent coughing and by the
stress of the sneezing fits.

In one case of latent phthisis a recrudes-
cence of the disease was cbserved, whilst the patient
was suffering from hay fever attacks. We shall refer

later in detail to this case,.
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SOME FACTORS IN THE ETIOLOGY.

ECGRAPHICAL DISTRIBUTION.

As regards the distribution of the disease,
accurate gtatistics of the relative number of cases in
the different countries are difficult to obtain, partly
owing to faulty diagnosis, and partly to the desire of
many patients to conceal the fact that they suffer
from it, fearing to be considered neurasthenic. It
was formerly said that the disease chiefly affected the
Anglo—-Saxon race, and indeed the majority of cases ap-
pear still to occur in England and America, It is
rare in the North of Eurcpe, and the number of pati-
entg in France, Russia, Italy and Spain appears not to
be very large. In Holland there are more, and in Ger-
many Jjudging from the correspondence to be later re-
ferred to, and from the fact that there has been found-
ed a Hay fever Association of Heligoland with already
about three hundred members, the number of cases would
seem to be considerable. Indeed it has been said,
that at the present day there are in every large town
in Germany almost as many hay fever patients as in the
Heligoland Association. Cases are not kKnown to occur

in Asia or Africa outside the Ruropean population.
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HEREDITY.

The influence of heredity is marked in the
disease. In Begrd's experience it was a factor in 33%
of his cases. Instances of this transmissibility of
the hay fever predisposition have been recently obser-
ved, where the disease has been acquired by an adult,
belonging to a family not previously affected by it,
and where the patient's children already show unmis-
takeable signs of the diseass.

SEX.

It is the general opinion of authors that as
a rule more men than women suffer from hay fever in the
proportion of about 2 : 1 ; but statistics on the mat-
ter are not at all satisfactory.

AGE.

The disease has been observed to appear as
early as the second year, and as late as the sixtietnh;
but mest of the cases occur between the years of ten
and forty. The disease belongs rather to the early
and middle periods of 1ife, but it is noticed, that as
a rule the attacks gradually increase in severity as
age advances. A certain number of patients however ap-
parently have the opposite experience. At any rate
in the majority of cases it does not appear materially
to influence the prospect of a patient's longevity.

CONSTITUTION, /




CONSTITUTION.

It has already been said, that hay fever oc-
curs in persons with an inherited or acquired predis-
position, and it is this predisposition, which is one
of the mecst remarkable and interesting features of the
disease; yet although much information on all the cir-
cunstances of a very large number of hay fever patients
has already been collected by different authors; in
particular by Phoebus of Giessen, and Beard of New York,
definite conclusions as regards the nature of this
predisposition have not been arrived at. It is only
therefore possible to pass in review certain facts and
opinions having a bearing upon the subject.

TEMPERAMENT .

Most authors hold that hay fever occurs in
those of the active energetic type of the nervous or-
ganisation, yet a few maintain with Wyman that it at-
tacks persons of all temperaments.

EDUCATION & SOCIAL POSITION.

A high degree of mental development has evi-
dently a marked influence in predisposing to the dis-
ease, since the great majority of cases occur amongst
the educated, and in people of good social position.

In opposition to this view some hold that it passes un-
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unnoticed amongst the poor, who are not given to accu-
rate obsgervation. Those however who have seen the dis-
ease, and still more those who suffer from it hold that
the symptoms of real hay fever can scarcely escape Ob—
servation.

NEURASTHENIA,

It has been considered by many, to be one of
the prices paid for civilisation and higher culture,
and indeed is thought by some to be simply a manifesta-—
tion of neurasthenia.

SUGGESTION.

Arguing on the same lines we find others, who

did not differentiate the diseaze sufficiently from
nervous coryza, believing that hay fever is caused, and
can be brought on by pure suggestion. 0f recent ob-
gservers Thost of Hamburg made a careful enquiry into
the complaint, noticing the frequency of its occurrence
amongst men of learning, especially after severe bodily
and mental exertion, also its establishment in cases of
exhaustion following many of the infectious diseases,
particularly after influenza, and its occurrence after
difficult labours.

£ A number of authors e.g. Gueneau de Mussy and
Moliﬁié regarded the special predisposition of the hay
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fever patient as the outcome of a gouty or arthritic
diathesis. These diatheses are indeed present in
many instances, and in BEngland especially, gout and hay
fever are frequently found in association amongst the
rich and better educated; but hay fever cannot be ex-
plained as the result of the gouty diathesis, for the
digsease oecurs in very many who have no gouty tendency.
Thggt, for instance, in an examination of 400 cases

found a gouty disposition only in thirty.



FORMER THEORIES OF THE ETIOLOGY.

Hay fever affords yet another illustration of
the familiar fact that the number of theories concern-
ing the etiology of a disease is in inverse proportion
to the state of knowledge of the subject.

That the malady was the outcome of local ab-
normalities, or diseased conditions of the nose was the
opinion of Daly, Allen; Roe, and others. Many ,amongst
whom were Sajous, HackilJ. N. Mackenzie and Finﬁ; held
that a diseased condition of the fifth nerve terminals
was responsible for the symptoms of hay fever.

These pathological theories appear, at first
sight, as quite possible explanstions of the phenomena
of the disease. The first of these viz. that hay fe-
ver depends on gross structural changes within the nose
was critically discussed by lorell Mackenzié.

He showed that the theory is open to the following fun-
damental objections; that in the first place, only an
insignificant proportion of the many sufferers from
nasal disease are hay fever patients; that in many of
the worst cases of hay fever, there is absolutely no
evidence, objective or subjective, of disease within
the nose, and lastly that this doctrine altogether
fails to account for the limitation of the complaint to

one,/
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one, or at most two brief seasons of the year.

The theory that the Trigeminus is responsible
for the disease will be discussed at a later stage.

Most of the theories summarised above were
formulated to explain the manifest predisposition that
the hay fever patient has to his complaint. As to the
exeiting cause which regularly every summer brings on
the illness, there was a like diversity of opinion
amongst former observers.

A micro-organismal theory was proposed by
Helmholtz. Foremost amongst his many followers was
Sticker, and of late Heymann and Matchusit; have made
observations on the same lines.

It was natural from a study of the symptoms
and character of the disease, that the theory of me-
chanical irritation on a specially sensitive mucous
membrane should have been widely entertained. Bostock,
Phoebus of Ciessen and Beard, amongst others, various-
ly ascribed it to dust, bright light, heat, odoriferous
substances, etec.

The popular view held that the symptoms of
hay fever were produced by emanations from hay, or by
the pollen of gragses,

Experiments with pollen, with the view of de-

termining the value of this popular opinion were carried
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out by two former observers., These were Elliotson,
who published his work in 1831, and Blacklay; whose re-
gearches were conducted about forty years later.

Elliotson believed that the disease does not
usually appear "till the grass comes into flower, and
as long as there is any flower remaining on the grass
the disease continues."

Blackley exanmined the pollen of various gras-
gses, and of plants belonging to thirty-five other nat-
ural orders. He devised a most ingenious method for
counting the number of pollen grains in the air, and
found that in England 95% of the pcllen contained in
the atmosphere belongs to the Graminaceae. His ex-
periments were very carefully conducted. Pollen was
aprlied to the mucous membranes of hay fever patients,
and was found to give rise to similar symptoms as in
the natural disease, both in its catarrhal, and in its
astlmatical form. He concluded that hay fever is pro-
duced by the pollen of the grasses chiefly, but that a
liXe power with rare exceptions, was in some degree
also poasessed by the pollen of all the plants he exam-
ined. He believed the disturbance caused by pollen to
be due partly to its mechanical, and partly to its phy-
siological action, - the pollen tubes penetrating the
mucous follicles, and thus giving rise to irritation.

He /
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He further thought that volatile oil might be a consti-
tuent of the pollen, and might commence the disturbance.
Finally he speaks of the valuable information which
would probably be derived, from a study of the chemical
constitution of pollen grains, to determine whether
there be not present"some powerful substance of the na-
ture of one of the poisonous alkaloids, or some other
equally powerful class of bodies.”

A portion of the results obtained by Blackley
were corroborated by experiments made by Morell Macken-
zie Eh 1387. These researches of Blackley in particu-
lar, were thus very suggestive, so far as they went,
and made a very valuable contribution to the knowledge
of the subject, yet during a period of sixty five years,
after his work was published, althougl much had been
written about the etiology of hay fever, and many new
theories had been formulated, no really definite etio-
logical factor explaining the peculiar phenomena of
the disease in all cases was arrived at.

Now in approaching the study of the results
of the most recent researches on the subject, we must
agree with Dunbar's proposition that correct conclu-
sione in regard to the cause of hay fever will only be
arrived at, when it is possible to separate the factor
comprletely from foreign elements, and by means of this

factor /
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factor, inderendent of temperature and meteorological
conditions, and at a time of the year different from the
real one, to cause all the symptoms of the disease, and

that only in perscons nredisposed thereto.
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THE RESULTS OF RECENT RESEARCHES.

Dunbar instituted experiments with the pollen
of Grasses, and other plants, in the Spring of 1902,
The results of these will now be reviewed.

Pollen of Rye, carefully collected, free from
bacteria as described in Appendix I, and aprlied to the
eyes and nostrils, of a large number of hay fever pati-

ents, called forth typical hay fever gsymptoms, both in

the eyes and nose, These symptoms included photopho-
bia, and a feeling as of sand in the eye, lachrymation,
injection of the conjunctival vessels, oedema of the
lids and even chemosis, The nasal mucous membrane be-
came greatly swollen, associated with much itching, and
rhinorrhoea. A large number of normal individuals
were experimented on without any such effect.

That this action was produced by a specific
poison in the pollen, and not by any hypersensitiveness
of the Trigeminus, according to the theory of J. Mac-
kenzie and others above referred to, was proved, when
it was found that the same active pollen applied to the
anal mucous membrane of a hay fever patient, produced
in that situation severe itching, which lasted some
hours, A similar experiment with a person not subject
to hay fever was without result.

Further /



Further this specific irritation on the mucous
membranes of hay fever patients was not excited by the
mere mechanical jirritation of the pollen, for Rye pol-
len, which is particularly toxic, has a perfectly smooth
outer surface, and other pcllen examined, whiclh had a
prickly surface, did not give rise to the above reac-
tion. This is shown in the micro-photographs appen-
ded.

Mechanical irritants of various Xinds, such
as soot, dust, etc. were also experimented with, but
characteristic appearances were not produced in pati-
ents predisposed to hay fever by such means.

Many experiments were made to exclude the
possibility of suggestion.

At all times of the year, even in mid-winter
it was found that the disease could be brought on arti-
ficially in hay fever subjects, through the agency of
the pollen of certain plants.

These results, showing the peculiar specific
poisonous nature of some variet;gs of pollen, are all
the more interesting, as Dunbar in commencing his invesn-
tigations, with the view of clearing up the obscurity
of the etiology of hay fever, inclined to support the
theory that micro-organisms set up the attacks;, and
indeed as the result of many examinations he found the

continuous,/
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continucus, execlusive, and abundant presence of certain
bacteria, in the nasal and other mucous secretions of
hay fever patients. Further observations however led
him to disbelieve in the etiological significance of
bacteria in the disease.

Professor Dunbar suffers himself from hay fe-
ver. He noticed, that attacks excited during the hay
fever season, promptly subsided, when he withdrew him-
self into a room, where all the dcors and windows were
shut, only to come on again after exposure in the open.

Observations of this nature were carried out
on railway Jjourneys, during the hay fever seascon; at-
tacks coming on after sitting by an open window, espe-
cially when passing through the midst of cornfields, in
warm weather, and these attacks passing away, when
windows and ventilators were closed.

This disposed of the possibility of a micro-
organismal infection, where growth and multiplication
of the germs would certainly have led to an increase,
and not to a decrease of the symptoms, when the entrance
of outside air was discontinued.

Experiments with pollen, were then instituted,
with the highly interesting results already described.

A further experiment of much interest, was that in which

two persons, one a hay fever patient, the other not sub-
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subject to the disease, were placed in a glass chamber.
Each blew into a flat dish on which a small quantity

of Rye pollen had been placed, The hay fever patient,
after a deep inspiration, caused by the act of laughing,
was attacked by cough, feeling of dyspnoea with inspi-
ratory stridor, and suffered for two days from bronchi-
tis, with purulent sputum. The cther person showed no
symnptoms of any Kind.

Up to the present time the pollen of 130 dif-
ferent plants has been examined with regard to effects
on persons liable to hay fever. The 1ist of 114 plants
tested by Dr. Kammann at thie Hygienic Institute, Ham-
burg, whicn includes all those with toxic pollen, will
be found grouped in Appendix 1I. He adopted the Clas—
sification of Linnée, and examined plants from most of
the classes and most of the orders of that system.
Plants with potent toxic pollen chiefly belong tc the
third, nineteenth, and twenty first classes of this Sys-
tem. 0f these pollens those of 25 grasses and only
7 of other kinds of plants (see Appendix II) excite a
positive action. In these other plants the pollen is
not so potent as is that of the Grasses. The pollen
of rye was found to be most active. The pollens of
all the other plants tested were without influence of
any kind. They apreared to be quite inert. Experi-

ments



Experiments on the toxicity of different pollens are
gtill being carried out.

Liefmann, in a research conducted in the Hy-
gienic Institute, Hamburg, the complete results of which
will shortly be published, confirmed Blackley's state-
ment, that on days when attacks of hay fever are espe-
cially severe, there is an unusually large amount of
pollen in the air; that in fact, the severity of hay
fever attacks is in direct proportion to the quantity
of pollen present in the atmosphere. He further proved
that the amount of pollen inhaled by a patient on days
when hay fever symptoms were present, was more than
sufficient to induce attacks; for it has been demons-
trated that the quantity of toxin yielded by two or
three pollen granules suffices to cause a distinet hay
fever attack in some predisposed subjects. Liefmann
found indeed that on such days a patient would inhale
on an average from each cubic metre of air about 700

pollen grains.
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THE STRUCTURE & CHEMICAL CONSTITUTION OF POLLFN,

A grain of pollen, exanmined mierospiecally,
exhibits the characters of a simple cell, of definite
and regular shape, averaging about 50-60 m.m. in length,
whose contents are enclosed by a double membrane,

The outer coat, or exine is pierced by one or
more holes or slits,- the pores, and is either smooth
or more or less densely covered by minute and very fine
protuberances. As has already bheen said, pollen, which
has been examined and found active, in indueing attacks
1ike hay fever, has heen pollen pogssessing a smooth ex-
terior; whilst the pollen whose outer membrane is rough,
has been found to be inert. Solidago pollen is an ex-
certion, it having a rough surface.

The outer membrane of rye pollen 1is smooth.
WVhen treated with Millon's reagent however, it shows a
reticular structure. t stains with aniline dyes.

The inner coat, or Intine which remains un-
stained by ilodine, and aniline dves, becomes distinct
when treated with a solution of chromie aeid. It 1is
Probhably a cellulose membrane,

The contents of the pollen cells, which were
found to be toxie, consist of granular matter, that
stains a dark blue with iodine solution, and gives
other reactions showing it to be of an amyloid character

This /
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This granular matter magnified five hundred times, pre-
gents a very striking resemblance to bacteria, having
the same form, size, and staining reaction, and such
bodies found in nasal mucous of a hay fever patient
night very readily be mistaken for bacilli.
20 million Rye pollen grains weigh about one
gramme,
The chemical constitution has been thus estima-
ted by Kamu.ann, in air-dried rye pollen.
Water 10, 18 %
Organic Matter 86, 4 %
Ash 3, 4 %
The organic matter consists of fats, albuminous sub-
stances, nitrogen-containing substances not of an al-
buminous nature, carbohydrates and enzymes. These lat-
ter are proteolytic, and diastatic. The question as
te whether the toxic reaction resulted from these enzy-
mes was settled negatively by Dunbar as follows:- He
had taken about five grammes of maize pollen with nim
on a journey. On the way this pollen became fluid,
owing it was thought to bacterial decomposition. on
this supposition, a small quantity of carbolic acid was
added to check bacterial growth. Experiments with this
material at a later date showed that the pollen was
quite inert, but that there were still active enzymes

present. /
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present. It was not found possible to destroy the fer-
mnents without also rendering the toxin inert. Attenpts
to distinguish by chemical means the toxins obtained
from all the different plants with toxic pollen will
probably not be possible.

Experiments at first seemed tc show that the
toxin was destroyed when exposed to a temperature of
7000. These experiments were carried out at a time
when only a very small quantity of pollen was available
and later investigations with larger quantities of pol-
len gave more accurate results. These results, show-
ing the effect of different degrees of temperature on
the toxin, may be tabulated as follows.

1. Temperature 60-70°C No diminution in toxicity

2. " 70-80° Toxicity now § of original
5. i 80—9{30 " 1" ;i " "
4, " 90_100C " " % " 1"

The effect of acids and alkalies on pollen
toxin has also been asacertained. After being treated
with sulphuric acid the proteid remained still very

toxie. Alkalies had much greater effect in diminish-

ing toxiecity, they rendered the toxin nearly inert.



ISOLATION OF THE TOXIN,

Following on the results showing the speci-
fic action of »nollesn, an endesvour w2s made to isolate
the poisonous constituent.

After destruciion of the limiting membrane of
the pollen grain, it is found that pollen bzcom=2s in
great part dissolved in nasal, and lachrymnl secrstions,

in serwn, and in physiologiceal salt solution, kept at

body teuperature,

The expsrimsnisre, predisposed to hay-fever,
observed that pollen applied to the dried skin had no
drritant action, but wien the skin was moist with swenat
then the pollen set up irritation with itching.

It is unnecessary to entesr into the details
of the original experimentg, but in brief the perrected
process by which the toxin is ohtnined is as follows:

Pollen is extracted in saline solution at
_570_0., for some six to twelve hiours, -nd then preei-
pitated with alcohol.

In the proteid cvtained, Kammann found that
the globulin is inert, whesreas the albuninous consti-
tuent is highly toxie. So toxic indesd is it, that so
amall a gquantity as .000025 milligramme of the common

proteid/



Itﬁrbteid, in solution, loeally applisd in the conjuncti-
:-fal sac of 2 hay-Tevsr patiesnt is ecapable of causing
'itéhing and redness lasting for some hours. It was
furthermore proved that the other constituents of the
Ppollen grains, including the ethereal oils, do not
"posaes; this special action.

| EXPERIMENTS WITH THE TOXIN.

Toxin locally applied on a very largs nuaber
of hay-fever patients, and control subjects, produced,
in the predisposed, characteristic hay-favar symptoms,
gubjective and objective, varying in awcunt both in the
eyes, and in the nose.

The specizal action of the toxin is a yet
further proof that the rsaction is due to chemical, and
not to mechanical agency. This is rendered still more
obvious by the resultis of subcutaneous injeetion of
toxin, which produced in a patient all the symptoms of
hay-fever, in typical and severse fora. Thsere was in-
duced, lachrymation, sneezing, cough, roughness of the
throat, ingpiratory stiridor, and blocking of the air
passages, besides other even graver symptoms. Sub-
cutansous injection of the toxin in a control subject
on the other hand prcduced nc such effact.

Dunbar has thus brought forward convineing

Bvidenca/



27.

aviden e that the exciting enuse of hay-Tfevar in all

3 gages coming under his ohsarvation is a toxin con-
@ined in the pollen of certain plants, varticularly

| that of rye and other zrasa=s.

Attention was then iturnsd tc the disease as
$ occurs in the United 3tatea of Vorth Amarica.
rﬁeﬁra, as has been alresady sald, hay-fever app=ars in
‘the diffarent States at differant nsensons of the year.
:;Eh'tha Northern States, for exanple, iwo forms are ob-
Berved,; one occurring in the earliy =summer, and the
Rother in the autum. Dr. Dimbar had the oprortunity
9l1f of exparimenting with four Amarican patients,
Bwho sufferad while in Amarica ©rom ihe later fom
(autumal eatarrh.) Thase natienta did not suffer
;ﬁﬁm the attacks of the natural disease in Germany,

at the tine of its nrevalsnes fthare., Ha found that

_ they ware not at all, or only slightly affe ted by

L the toxin ohtained from rye, but were at onze ssized
With savera and typlical appearancen of the disenas,
wiien the nDolien or tha toxin from Ambrosia (Vormwood)
and Solidago (Golden Rod), late flowering American
Hlants of rank growth, was anplisd in the sama manner
" as in the othar exnariments to the micoua memhransa of
the ey=2s and nose.

It is necesanary before discussing other

aviden-e/
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denca nointing to the nrobhahle identity of the ex-—
dng agent in hay-fever, to say a faw words con-
ning the antitoxin that has mean nreparad.

PARATION OF POLLEN ANTITOXIN.

Having as we have s22n isolated a toxin of
Hiapacific nature, it was natural, that efforts to
itain an effective antitoxin should have hean made,
nis antitoxin was first obtained by injecting the
pollen, later the toxin derived from the polisn of
ivarious grassss and other plants into diffarent aninale,
guch as rabbits, goats, and horsas, The aninals re-
2gted vary differsntly to the poison, and young

thoroughhrad horsas wera as a rule found to be haat
giited for the purpose. The antitoxin ohtainad was
peapahle of nentralising the toxin in vitro, so ithat a
mixture of toxin and antitoxin appiied to tha acon-
P junctivae of parsons praviously reacting to tha toxin,
P now gave rise to no irritation. It was alaso found
- nossibie by means of the antitoxin to allay artificial
attacks, excited by toxin and polien.

A gueation of great importance, on which the
ipractical vosaibility of treating the diseass success—
Tully by means of the antitoxin derends, is whether the
voxing of tlie various psllens proved aciive are aliks,
B Althonsh not identisal it is eertain that thay are very

glozaly/
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closely related to one another, for it is found that
antitoxin ob%ained from the volien of one sort can neu-
tralise, though not always in the same degree, toxins
derived from other pollien. The toxic proteid for in-
stance from Solidago pollsn was neutralised in vitro
by maize polien antitoxin. This was alsco demonstrated
in ecases of American autwanal caterri, where the arti-
fieial attacks, induced by the 501id270 pollen were
allayed by means of pollen antitoxin obtained from the
Graminaceae, It is of further interest that irritant
symptoms of varying intensity were slso produced in
gix hay-fever patients in Germany, when the pollen or
toxin of Solidago and Ambrosia was applied to their
conjunctivae, and that thess appsarancss were quickly

removed by means of mgize or rye pollen antitoxin,
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GENERAL EVIDENCE THAT POLLEN TOXIN I
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OF HAY FTEVIR.

In seeking a confirmaticu of these important
results, specimens of pcllen, and of toxin and anti-
toxin were sent to medical men, nct only in Germany,
but also in England and Scotland, Demnsrk, and in
various districts of the United Staies of North Ameriea,
e.g. to New York, Baltimore, St. Paul, linn., and
St. Louis, in the more noritlisrly »nart, and to New Or-
leans which represents the southern climate.

Some of the obssrvations thus made have al-
rsady been published; while others have heen privately
communicated.

In Great Britain, carsful experiments were

i}

cﬂrriedigut by Sir Pelix Semon in London, and Dr.
deBride in Edinburgh.

The first mention=d made obaervations both
with toxin and antitoxin on five hay-fever patients,
and seven control subjects, with results corroborating
Dunbar's. Two of the controls, it is true, also re-
acted slightly to the toxin. One of these suffars from

astlma, and is hypersensitive to wind and dust, while

the other says he is liable to sudden violent DPAPCXVSINS

of /



of sneezing, with considerable rhinorrhoea, esgpecially
in the early morning &t any time cof ths year,

Dr. MeBride expsrimentsd with four hay-fever
patients. Three of thess gave VeTry typical reacticns
+o the toxin. The pstient who did not react suffers
from similar attecks in winter. Thers wss no reaction
in the two control subjects. These raesults are also
vorne out in communications from the other scures:,
whara all the eases tssted, reacted to the toxie pollen
and testified to the efficiency of thie antitoxin, hoth
as regerds neutralising the toxin in vitro, and culting
ghort attacks artificiaslliy excitsd. Control subjects
were used in all cases.

All the cases experimented with, reacted t0
the toxic pollen, a few showed no reiction to the
toxin itself. This had also besn obzerved in labora-
tory expsriments with dilute solution: of toxin. on in-
creasing the sirength of the toxin, however typicil
symptoms wsre produced. It is therafors extremely pro-
bahle that outside casses would also have reacted to &
toxin less dilute, or more fresh. Quite recently
geveral eminent specialiasts in Hemburg have privsiely
communica ted the information to us that the results of
their experinients with a nunher of hay-fever patients
econfirm Dunbar's view of the etiology.

or/
{
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of great intsrest is a lestier from a doctor
in Egypt, who while engagad collscting maize pollen,

vigitsd a friend who suffered regularliy =at the time

fron versistent "cold in the

ﬂ.l

when maize Flowsred thers

head® especially merksd when he ande railway journsys.

He h=d not been with him many minutss, when his friend

developed a perfectly typical atiack of hay-fevar,

On another oceasion to put the matier to the test, this

gentleman snuffed some maize pollen up the nose. After
a faw seconds he was attacked wiih severe sneezing,

and an intense ecatarrn, with swelling of the ncses, pPro-

fuse lachrymation, and smarting in tie eyssz. These
appearances lastsd three days, and were go bad as 1o
vrevent his sleeving &t nignht, Ne antitoxin was a-
vailoble, and the patient could not bhe induced to re-
peat the expsriment. He also lried the elffect of maizs
pollen on three control persons, who experienced no
symptouis.

Some of the resulis ovtained in Amerieca have
beesn published by Mayer of New York, Thess results,
and the others found in the correspondence, make it
very probable that the early spring form in America,
the so-callsd "June cold" ig identical with typieal
Buropean hay-fever and is produced by the pollen of
grasaes,

Autumn?lf
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Autunnsl eatarrh is syvarently the most
commzon form of the disease there, and, 2s has been men-
tionsd, is popuwlarly believad to arise Trom the polien
of such late flowsring planis zs "Golden Rod" and
tWoruwood. ¥

0f all American casss on which pollen and
toxin were tested, only three sullTersd from the early
form of the disezse., the'June cold." Two of these gave
typical reactions to maize pollen texin. The third
showed no irritation. It is vnrobanhle that the toxin
used in this case wes not fresh,

In a2 nuaber of coses of antumnal catarrh,
experiments were made with toxin obitained from maize
and from barlesy. Homt of the caser were insusceptible
to these toxins. One was irritated by the barley
toxin. All of the cases reacted which were tested with
Solidago (Golden Rod) pollen, and toxin respectively.

Antitoxin (obteined by means of pollen of
plants belonging to the Gramminncess ) was used in six
cases, always with prompt benefieinal result.

hutunnal eatarrh therafore, differs from
European hay-fever only in not being exeitsd by the
pollen of the grasses, but instead by the pollen of
Solidago and Ambrosiz, and pogsibly other late flower-
ing vlants., These patients pass the early suuwier free

from ,,f
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from all symptoms, and only show signe of the disens

¥ ]

wnen autumn zppears. That this autumnsl c2tarrh ha

!

a clogze melationship. however, tc Euroresan hay-Teve

1863
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is showmn by the fact that the sympicue 0T Tae |

2

=]
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can be subdued by the antitoxin for Tie pollen of
graminaceous plants.
It is evident from the foregoing that a

toxin isolated exelusively from Lhe pollen of certain

plants is able to eall forth in hay fever patients, in

Y

all ecivilised countries, indepsndsnt of tha season,
typical attacks of the disszase, Conversely, we may
conclude that hay fever, as it occurs in the difTerent
civiliged lands is reszlly an stiologieally identical
disease, so0 far as the exciting cause is concerned.
What it is that brings about the hay fever predis-
vposition is a subject of much greatasr difficulty, and
will not be entered upon in this thesie,

So constant have been the reactions shown by

hay fever patients to pollen toxin, that this toxin may

]

have a distinet value as a diagnostic agent., =Espsci-

ally valuable will i1 bs to the practitioner in diserim-
inating from hay fever, such cases as those of coryza
nervoswu, and many catarrhal ailments closely resembl-
ing hay fever, excep! in its peculiar psriodieity.

Cases of purs Astima could by this means also be differ-
entiateqd.

Such /



Such observations with pollen toxin have already besn
made, and this use of it recomzended to the profession
by one or two specialists inecluding Dr. Thost of Hamburg.

It is now propos=d to consider in how far
Pollen Antitoxin is likely 1o Dbe an important thera-
peutic advance on existing imetiiods of treatment of hay
faver.,

Everybody admits that treatuent in this dis-
ease has been up to tie present time unsatisiactory.
Many therapeutic methods have been proposed and intro-
duced with,in certain cases;apparently some measure of
success. Sueh success however has usually besn of a
partial nature or the method of treatment has been |
limited in aprlication only to certain classes of pat-
ients. As is shown by very general practice the great
majority of sufferers find their only safsty in flight
to the sea, or sea coast, or away to certain mountain-
ous regions where they remain until the hay fever gee-
son is gone by. In these loecalitiss to which they
resort they can ususlly spend the days out of doors
without using any of tiie remedies recomnended. Of such
remedies Cocain has had a long trial, and is generally
thought to be of most benafit. In this disease however
Cocain becomes a dangsrous drug to use, on account of
the frequent necessity for reapplication and the very
couuicn tendency of the patients to neurosis. In a very
large number of casss (ocain is found to be useless,

Quininef
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Quinine 1is rscommended by some, Adrenalin has been much
advocated by others. Morell lackenzle found good
results he said from insufflations into the nose of a
powdsr, consisting of a sixteentn of a grain of Morplla
and one grain of Bismuth. More herolc treatment has
been recouuaended, Cazenave was tue 1lrst to cauterise
the mucous membrane of thne nose by way of lessening 1its
susceptibility to nay fever, He used silver nitrate
for the purpose. The electro cautery has for tlie same
reason been much emploved, The new trsatuwent, founded
as it is on a rational etiological basis, should,
theoretically, provide a cure for all the svinptoms of
the troublesome malady, in all cases of the true dis-
easeé. Hay fevel beinz a diseaass arising in the predis-
rosed from pollen toxin being inhaled by tihe patient
from the alr, if this toxin is neutralised before it
has time to set up local irritation, or has entered the

circulation, attacks of hay fever should not arise at

all., An examination therefore into the results obtain-
ed from tlie use of thie rewmedy 1n actual practice during
last swummer, - the first season of its introduction, -

will be of the greatest possible interest, and will now

be discussed at length in the second half of the thesis,
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PART II.

The RESULTS of TREATMENT of HAY FEVER by means of POLLEX

ANTITOXIN during the SUMMER 1903,

Through the courtesy of Prof. Dunbar the pub-
lications and private correspondence dealing with the
general experience of doctors and patients in the sum-
mer of 1903 in regard to the value of the antitoxin
were placed at my disposal, and I have been able, hav-
ing critically examined these, to arrive at an estimate
of the practical results cof treatument in cases cof the
natural disease.

Before proceeding to an actual discussion of
cases, a few notes on the Antitoxin will be given,
with regard to its preparation and to the proper metiod

of its use.
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FURTHER NOTES on the PREFARATION of POLLEN ANTITOXIN.

In sending out the serum, the greatest care
was taken to ensure its sterility, the entire absence
of all toxic properties, and the constency of its an-
titoxic value.

o The horses used for obtaining the serum were
always under the inspection and control of a veterinary
surgeon. Healthy horses were in all cases used, and
the blood was withdravn from them under aseptic precau-
tions, and the after manipulations with the serum were
carried out with strict attention to asepsis. In or-
der to make certain that nc undestroyved pollen toxin
remained in the serum, no blood was withdrawn from the
horses until from six to eight days after they had per-
fectly recovered from the effects of the last injection
of pellen toxin, and until they had regained their for-
mer weight. These effects after injection consisted
in fever, loss of appetite, and weight, and in local
swelling. The serun was regularly tested to ensure
sterility, and received an addition ofi % carbolic acid
as preservative.

3. That the serum should always have a constant

antitoxic value it was regularly standardised, and its

power /
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power t0 neutralise pollen toxin estimated.

The method used for standardising serum is as
follows:— Prof. Dunbar and Dr., Prauenitz, both hay
fever patients, use the reacticn of their conjunctival
mucous membrane for the purveose of testing the strength
both of toxin and antitoxin. The reaction is done
thus:-— In the first place a sclution of toxin is chosen
which just causes an unmistakeable and typical reaction.
Such a reaction is observed after a few minutes, and
consists in subjective itching and feeling of heat,
and objective reddening and swelling of the caruncle
plica semilunaris, and eyelids, of the eye treated.
There is also injection of the limbus corneae, and of
the conjunctival vessels. Then a series of mixtures
of toxin and antitoxin are made, each containing that
minimum toxic dose described above, along with decreas-
ing quantities of antitoxin. The amount of antitoxin
present in that mixture which just gives rise to no
sub jective or objective reaction is taken as a measure
of the antitoxic strength. Frequently repeated ex-—
reriments with this minimum toxic dose of pollen toxin
show no marked decrease in the suscentibility of the
conjunctiva to this standard. Trials of othier methods
for standardising the serum are being made, but the

one given has 80 far been found tnhe most dependable,.

The /



40,

The antitoxic value of the serumn does not apprarently
markedly diminish even after the lapse of several
months.

The serum treatment of hay fever last summer
was almost entirely confined to local applications to
the conjunctival and nasal muccus membranes, The pre-—
paration used by patients was at first a fluid serum
to which + % carbolic acid was added as preservative.

t was sent out in a sterile condition in small glass
tubes each containing 2 cen. An empty glass phial
with a dropping pipette was also provided, so that it
wag only necessary to use a small quantity of the se-
rum at a time. In spite of this precaution and of
the addition of % % carbolic acid the preparation very
easily decomposed, and might be fit for use only for a
few days after opening the tube. This decomposition
was brought about by the frequent infection cf tie se-
rum with germs from the air and from the nasal mucous
membrane. A higher percentage of carbeclic acid could
nct be used, as stronger concentrations gave rise to
an unpleasant burning sensation in the sye; indeed a
few particularly sensitive patients cannot bear even
the i % addition, complaining of severe irritation in

the eyes and nose from the carbolised serum, On the

other /



41,

other nand the addition of other antiseptics less irri-
tating to the mucous membrane was for other reasons
found to be impracticable.

This decomposition does not always occur, and
can to a great extent be prevented by only using a small
quantity of the serum at a time, and by carefully
cleaning and sterilising the dropping pipette after use.
when decomposition does set in, it is evidenced by a
uniform turbidity and sometimes by the serum developing
an odour. This of course renders the preparation un-
fit for further use. To be distinguished from this
uniform turbidity is a slight flaky deposit in the se-
rur:, that is often present on despatch of the remedy in
sterile condition. It arises from the carbolic acid
present.

On account of the ease with which the fluid
serum decomposes, and the sensitiveness of many pati-
ents to carbolic acid, Dunbar sought to produce a pre-
paration, that would obviate these difficulties, be
more convenient in applicaticn and surer in result.

For this purpose he dried the fluid serum, and obtained
a powder, that without the addition of any chemical
preserved well for a long period. The drying took

place in a large vacuum apparatus at a temperature of

40-45°¢. /



40-45"C. The dried mass was finely powdered, mixed
with sterile milKk sugar, and strained through a very
fine sieve. The resulting preparation was a fine
white almost inodorocus powder. All the operations
were conducted under the strictest aseptic precautions,
and bacteriological examinaticns which were regularly

carried out, guaranteed the sterility of the preparation.
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METHOD OF USE OF SERUM.

The fluid serum is chiefly suited for local
applications to the eve. By means of the pipette a
drop of Pollantin as the preparation is called, 1is
prought to the outer angle of the eye and allowed to
touch the mucous membrane of the lower 1id which has
previously been drawn down by the finger. A pleasant
cocl sensation in the eye testifies to the operation
having been correctly carried out.

For the nose, the serum is best used in row-
der form. It is sniffed up each nostril in small
quantity. The contained milk sugar lessens the irri-
tation of the powder, and gives rise to a =slight secre-
tion of nasal mucous which helps to dissclve the dried
serum. The advantage of the remedy, thus in powder
form, in addition to its convenience in apprlication, is
that it enables the serum to be spread more efficient-
ly over the whole inner lining of the nose, and to
reach the recesses in the mucous membrane and the aper-
tures of the neighbouring sinuses. Imrediately after
sniffing up the powder the taste of the milk sugar can
frequently be appreciated, showing that the powder rea-
ches even to the throat

at /

; The powder therefore reaches



at least as far as the pollen that has been inhaled from
the air and thus possesses a very distinct advantage
over the fluid preparation.

Should it be desired to use the powdered se—
rum also for the eye, a small quantity is aprlied to
the conjunctival sac by means of a fine sterilised
camel hair brush. There is at first the feeling as of a
foreign body in the eye whicli however passes off in
about ten seconds and thie beneficial effect follows
very aquickly. Many cases that were apparently not at
all, or not sufficiently influenced by using the fluid
serumn were able to Keep themselves quite free from at-
tacks by help of the dried preparation.

Especially in combating hay asthma was the
dried Serum found to be of great advantage, for it
reached better the deeper air passages and was also
better absorbed. In most cases the fluid serum only
succeeded in reaching the front portion of the nasal
mucous membrane, and was soon expelled from there by
the prefuse nasal secretion.

In studying the best means to use pollen
antitoxin in the treatment of hay fever, the well
known fact found in practice with otnher sera must be

borne in mind, that when antitoxin 1is brougnt into use,
after /



after the specific toxin has had time to enter into
combination with the body cells, a hundred, or even a
thousand times the amount sufficient tc neutralise tox-
in in vitro may be quite useless in treatment. It is.
therefore clear that the greatest importance must be
attached to the prophylactic use of the serum. For
this purpose patients were recommended to sleep during
the hay fever period always with their bedroom windows
shut, and to apply the 'Pollantin' regularly every
morning a few minutes before getting up, both to the
eyes and to the nose. By this means, according toc ex-
perience, a patient can guard himself from attacks,

for several hours, often indeed for the whole day.
Exposure in the open air should be limited to a few
hours at most. 1t was further recommended that serum
should always be used before going out into the open
air, and before exposure to a probable great amount of
pollen infection, as for instance before railway jour-
neys. If in spite of such precaution the beginning
of an attack be noticed, with slight itehing or burn-
ing in the eyes or nose, serum should be at once re-
aprlied, in order to check the further spread of the
process, by neutralising the pollen toxin so long as

it remains local. It is perfectly obvious that a

g00d result cannot be expected from use of serum, when
the /
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the process has been allowed tc go on till a severe
nasal attack has set in. The nasal mucous membrane
then becomes so swollen and the secretion is so great
that serum can only with difficulty be aprlied, and is
at once washed out by the great flow of watery mucous.
Toxin has also entered into the circulation, and into
combination with the body cells, enormously increasing
the difficulty of serum treatment. In the treatment
of such an attack, especially if asthma symptoms be
also present, it is recommended that the patient should
retire to rooms with doors and windows shut, and remain
there until the symptoms have subsided. This will be
hastened by using serum locally, at first every ten
minutes, and afterwards at longer intervals. When the
attack has passed off, the patient should endeavour by
such prophylactic use of the serum as has been describ-
ed, to prevent further attacks from appearing. The
use of Pollen antitoxin is not followed by any ill ef-
fects, nor does it create a habit. On the contrary
longer use imparts a certain slight immunity to the
hay fever poison, rendering the need for frequent ap-
rlications less.

It is not claimed for the serum that it is a
means of absclute cure, by using which once a hay fe-

ver patient will be for ever protected from attacks of
the /
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the disease, but it is claimed for it, that by its con-
stant prophylactic use attacks of hay fever should ne-
ver appear. These directions, unfortunately were evi-
dently paid attention to only by the few, and indeed it
is surprising that the results of the treatment last
summer were as successful as they were.

It was thought possible at first that by the
use of subcutaneous injections patients might be pas-
sively immunised against hay fever toxin, but the re-
sulte with this method rrevented its recommendation.
Experiments made by Dunbar and Prausnit;? injecting
hypodermically 1 - 2 ccm of serum certainly showed a
distinctly favourable result lessening the severity of
attacks for three or four days. There was found par-
ticularly a distinct decrease in the local subjective

ymptoms, and in the general feeling of malaise. Im-
munity to the toxin, it is true, was not attained
through the relatively small amount of serum used, but
natural attacks of the disease, or attacks artifici-
ally excited by means of pollen were in consequence of
much less intensity, and more easily allayed by anti-
toxin 1oca1§y aprlied. Similar results were observed
by Borrowmag in two cases where the injectiohs were re-

peated, in the one case thrice, and in the other four

times, Cther doctors also in spite of Dunbar's warn-
ing /
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warning appear to have employed this method.

This warning against the use of subcutaneocus
injections was given, because in most cases there ap-
peared at the site of injection four or six days after,
a swelling with erythema and much itching, and often
an urticaria—-like rash. These appearances usually
lasted about a week, and Phen gracdually diseppeared.

Sir Felix Semoﬁ? in reference to these after
effects, said, that it was obvious to him that the an-
titoxin as at present used, must still contain toxic
or septic properties. When he wrote this he must
have been unaware of the strictness of the precautions
taken, as previously described, to ensure that no pol-
len toxin remained undestroyed in the serum, thus pre-
venting the possibility of the serum in use containing
toxic properties. Careful testing for sterility in
every case also precludes the possibility of the serum's
possessing septic properties. When the serwn was
"pasteurised", exposed to a temperature of 60°¢C. for
half an hour it caused the same efiects after subcu-
taneous injection, as serum not so treated. In not
one of the many hundred laboratory experiments with
local applications, did the serum cause the glightest
irritation to the mucous membranes of eve or nose.

Irritation is occasionally noticed in a few hay fever

patients /
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patients during the time of its prevalence when serum
is applied to the sensitive mucous merbrane of the eye
in the course of an attack, but this effect is also
produced by the application of any other remedy.
Although therefore, these after effecte cof
subcutaneous injection appear tc be quite without any
dangerous significance and tc be zimilar to thcse serum
exanthemata observed after injecting other sera e.g.
diptheria antitcxin, yet on their account Dunbar felt
it inadvisable to recommend the method. Could these
irritating properties be removed, the method would be
one especially applicable to the treatment of asthma
symptcms, but in the meanwhile it is satisfactory to
know that local apprlications of the serum when proper-
ly used suffice to Keepr any patient free from attacks
of the disease, A consideration now of the cases, will
show that the prorhylactic use of the serum was follow-
ed by most excellent results in a great number of in-
stances, A few found difficulty in the treatment at
first, and only got a satisfactory result after obtain-

ing the dried preparation without addition of carbolic
aciad.
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Serum Treatment in European
Hay Fever.
Positive Partial No improve-
results results ment.
127 7l 24
Result in cases
complicated 14 6 9
with asthma
Result of
Serum Treat- 57 % 32 % 11 %
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"CASES"

The cases will now be cited in some detail
and are arranged in the order of the results obtained.

The cases of the disease in America have been
reserved for a special description at the end.

The total number of patiente who during last
summer sent reports of their experience with pollen
antitoxin amounts to two hundred and eighty five. The
cases are representative, as the patients reside in
very different countries, where different forms of the
disease might be expected. Reports are to hand namely
from England, Scotland, Cermeny, different parts of Aus-
tria, France, Holland, Denmark, Russia, Switzerland,
Italy and America.

Excluding reporte from the last mentioned,
the communications deal with 2232 hay fever patients.

When it is stated that a completely successful result

followed the use of the serum in 127 cases representing

57 % of the total, it will be agreed that such a result,

considering the difficulties and misunderstandings al-

ways present on the first introduction of such a remedy

is both satisfactory and highly encouraging. In 71 cas-

es, that is in 32%, a partial result was obtained. 24

patients or 11% were unsuccessful in obtaining any bene-

fit from its use. 171 patients, which is a majority of

the cases, found it relatively easy to keep themselves free
Q‘:‘w YBSzA

from attacks by its means. w LIHRARY

¢ SO -’



CASES WHERE COMPLETE RESULTS WERI OBTAINED BY TRFEATMENT,

A few typical case histories will be given in
detail,
CASE I,

Dunbar has already published the case of a young
officer, a great sufferer from hay fever which made
him dread the manoeuvres, when his duty compelled him
to be actively employed during the hay fever period,
in the open air amongst flowering cornfields. During
last year he had also important work on hand necessi-
tating his being in good health, He was able by using
a drop of fluid serum every morning before rising, in
each eye and nostril, to keep himself free of all
irritation for four or five hours at a time, even at
the height of the hay fever season, In the second half
of June he wag able after using serum on one occazsion
to keepr all attacks in abeyance for nearly two days
except that he sneezed six or seven times, in the
morning and evening. He said that he had never before
come 80 easily through the hay fever season.

The following communication from a doctor in
Gorlitz will be given in fuil.

CASES



CASES 2-11.

"I had the opprortunity of treating ten patients
with the serum without a single case of failure. The
accompanying directions I followed carefully and strictly
and obtained a very excellent result in five of the
ratients, whose eyve symptoms were more troublesome
than the nasal, With two of these patients ( both
officers ) for several days in succession two drops of
serum were instilled into each eye, in the early morning
before they went on duty, and they hoth agreed in
reporting immediate relief from the burning in the eyes,
and that they were able to take mart in exhausting
manoeuvres in dust and sunshine, which was formerly
quite impossible for them. The effect of the serum
passed off after twenty four hours, sometimes earlier,
it lasted longer in c00l than in hot weather, In the
case of the other patients the excessive secretion from
the nose and eyves immediately diminished, A lady very
sensitive to the hay fever poison found the effect of
the remedy only lasted a few hours ( five to six ).

With three others it lasted even in sunny weather for
three or four days."

The/



The following is the case history of a lady,
in whom the effect of the serum was carefully observed
by her family doctor,

CASE 12.

Lady in Stettin Germany, 30 years of age, 1is
otherwise verfectly healthy, She is in no way
hysterical, a woman of sound Jjudgment and reliability.
Outside the hay fever period she is able at all times
to fulfil her social and domestice duties. For many
vears past, patient has suffered from hay fever, which,
coming on at the end of May, lasts several weeks; during
which time she 1s quite unable to do anything. The
conjunctival and nasal irritation is so severe as to
cause her much suffering, Three or four years ago, the
hay fever was so bad that for some time she required to
remain in bed on account of diffuse bronchitis, with
asthmatic symptoms.

Experience with the serum. Fluid serum was

used. Pirst attack in 1903 was on May 29th. Between

the 3rd and 5th June the conjunctival blood vesgssels had

become intensely injected, and the nasal mucous membrane
was red and swollen. After instillation of the serum,

the patient found subjective alleviation, and the

objective signs disapreared. She felt "as though the

serum/
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serum prevented an extension of the process further than
the throat.”

After three days during wnhich 2 cem serum haad
been used, which had kept her free from attacks, her
stock of the antitoxin was exhausted. She felt the
want of it very keenly., |

Since using the serum she could go out of doors
even 1in the worst days of the hay fever period, and she
maintains that she nct only got immediate improvement
by its use, but that on those days when she did not use
it a certain beneficial after effect was percelved
keeping the illness in check,

CASE 13.

Doctor in Hamburg, 30 years old, suffered for

several years from hay fever. He differentliates his

attacks into two kinds viz: Eye attacks suddenly coming

on with itching in the eves, and an irresiastible
inclination to rub them, followed often by chemosis and

other svmptoms of irritation; and nose attacks. As a

rule these two types remain separate, and only occur
together in severe attacks, such as arise, for instance,
on railway journeys, sittiing by oven windows, with
these attacks he has gre-t mental depression.

Experience /




Experience with the serum,

I.vi.1903. At 5 p.m. a sudden slight eyve attack,
disaprearing after a few drops of serum were instilled,
II VI, In the morning several drops of the antitoxin
into each evye. No hay fever attack, although he was
for a considerable time out of doors.

I

I~

1.Vls No attack t111 3.15 p.m. when severe attack
in eye and nose. At short intervals several drops of
serum instilled into eyes and nose. The irritation in
both regions slowly disappeared. He then set out on a
railway journey. Driving on the way to the station,
there was some chemosis and lachrymation, but no
subjective phenomena, On the journey of four hours
duration, sitting by open window, his eyes remained
perfectly free from irritation, although it is true he
had a few slight nasal attacks lasting a considerable
time, but not unhearable. These were uninfluenced by
the serun,

On 4th and 5th June serum instilled into eyes
and nose in the morning. During the day a few slight
nasal attacks. Eyes free from irritation,

VI.VI. No serum emvloyed. Remained till the
afternoon free from attack, In the alfternoon a severe

attack/



attack in both eyes and nose, Use of serum caused the
eye attack to pass away gradually, but the nose attack
was hardly influenced. On the railway journey back to
Hamburg in the evening, by oven window, the eyes remained
free the whole time, After the lapse of an hour there
was a severe nasal attack. Serum was instilled into
the nose till it was felt in the pharynx, After a
little the attack suddenly ceased, even the nasal
secretion stopred. Another slight nasal attack an hour
later was checked by the serum,
VII.VI. Morning instillation of serum into eyes and
nose, Afternoon: very slight attack of sghort duration,
VIII.VI., Morning instillation cf serum. Immediately
thereafter there was a rather severe eye and nose attack
for which he again used serum, In the course of the
day there were several eye and nose attacks alternately
of medium severity, but quite bearable, which passed

quietly away.



CASES WITH POSITIVE BESULT APTER INITIAL DIFFICULTY
WITH THE TREATMERT.

0f still greatesr instructive value are the
case histories of those prtients who experienced at
first considerable difficulty in obtaining a satisfaec-
tory result through s=rum treatment, but later on suc-
ceeded in protecting themselves from their attsacks by
its use. This preliminary difficulty is to be explaine’
either by an unusual susceptibility of the individual
to the carbeclic zeid ceontained in the fluid serum or
probably in most cases by incorrect use of the serum,
the patients not carrying out the importsnt directions
for prophylactic treatment.

CASE 14.

Doctor 41 years of n;e in Amsterdam,

Has suffered severely from hay fsver for 24
years and is usually rendered almost incapshle of work
from the middle of May till the end of July. He is af-
Tected alike in town and country, and has nttacks even
in the house, where doubtless as he himself says pollen
grains are brought in by clothes, newspapers, ete,

In treatment he has not found much benefit
Trom former remedies. He tried without suceess anti-
febrin and quinine internally and local anplications

/
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of adrenalin and ceoeain, also treatment by the galvano-
eautery.

EXPERIRNSE WITH THE SERUM.

Hisg first attack in 1903 wa=z on 25th lay at

9.30 a.M. At 10 plelock he instilled five drores of sermm

into each nostril, and one or two drona inito emch ayas.
Rasult in thres minutes aksolutely successful. The

effeet 1in the nose lasted till 2.50 p.m., when a fresh

-

nasal attack was abhorted by five drons of =ermm in
tihires ninutes. In the course of the next few d«vrs hs
found that instillations once or twice a dav sufficed
to kKesn liim fres from attacks. M the 23th Mfav he re=
quirad no serum. The syas were always =asier to keen
in a normal condition than the nnssa,

In the heginning of June he found thai he
obhiained no reliaf Trom attacke of hie hay faver hw us=a
of gsermm, At the same time he wias also sufidaring £rom
an acute attack of rhinitis, and whils that lastand the
hay fevax atiacks ware unchacked hvy the antitoxin, al-
though lessenad in sevea=nity,

The "eold" pasned away with +he nuse of Sali-
pyrrin, On fle 9th of June vatient had a yure attack
of hay faver. The davy was warm and an ea=t wind was

blowing /



Plowing. The cold in the hsad wag DY this time gone,
on this day cocain was tried, dbut gave no matarial
venefit. After the use of the antitoxic ssrum he was
in h2lf a minute quite free from symptons.

Dried serum was sant to patisnt on the 33rd
June. Since then he has besn able, by the constant
use of this preparation, to Keep himssll continuously
free from all atiacks. He wrote repeatadly to say that
the dried serum had 1ost excellent results; usually it
was only necessary to employ it in the nose, although
in severer attacks it was applied to the eyes as wall,

CASE 15.

Doctor in Jena, 54 years of sge. Has suffered
from ssvere hay fever and asthma since 1867.

At first the irritation is limited to the
conjunctiva, then it spreads to the mucous membranes
of the nose and dseper 2ir pes3aes giving rise to
asthma, There are also symptous rafesr:-le to the sto-
mach and rectum. He suffered so severely in 1870 that
marked mental depression supervenad., He describes the
asthma attacks as being particularly severe, but the
condition in the eyes and nose was at tiues aluost un-
bearable. He noticed that aftsr severs attacks, there
often followed periods of rest which might posibly be

aenribedf
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agseribed to active immmunisation. Treatment formerly
introduecing watsr into the noses gave him some slight
relief. Cocain was not of much help to him, TForman
gave rise to great irritstion.

EXPERIENCE WITH THE SERUM.

In 1903 his hay fever bezan on 28th May, and
the first slight attacks w=rs successfully treated by
instillation of the antitoxii:. On the Tfollowing days
the patient journeyesd from Scuth Germany, throuzh the
Harz to Heligoland, Several attacks occurred on this
journey, which by use of ssrum were either cut short
or improved. On 4th June while climbinz the Brocken
ne had a severe attack. On using sz=rum he noticed that
there was marked diminution in the vascular injection
of his conjunctivae. This was confirued by two other
doctors.

On the 9th June, on a sailing ecruigse to Heli-
goland, he had a severe attack, Another hay fever
patient on board was affscted at the some time. In-
stillation of fluid serum intc his eye was followad
by imaeditte improvement. This improvement was less
marxed in the nose, but the nasal hypsrsecrotion was
distinetly lescened. The patient was not, however,

able to keep himself continucusly free from attacks by

jeans/



means of the fiuid serum, and even with the dried serum
he was wn=ble at first to succsssfully combat the
disease, On the 19th and 20th, which ware hot, windy
deys, patient was comparatively free frown hay fever, al-
though he had slight asthmatic attacks., After the
21st June he found more benefit Irom the antitoxin.

On the! day he sniffed powlered serwn up the nose, and
also introduced some into the eyes. During tlhie day he
was exposed to much pollen infecétion, having to stand
for two hours under a hot sun and remain tlie whole
a.tarnoon in the open, and danced in the evening, yet
had no attack and passed the next day also without
atzack, only having a slight inerease of nasal secre-
tion until the evening, when a fresh attack was iimme-
diately cut short by the vowdered serum., On 27th June,
when the hay fever gsason was still at its height, he
wrote that since he decided to sleep with windovs
closed, and use the ssrum immediztely on waking in the
mornings he had been quite free from atizacks, except

on itwo dry, hot, and windy days, when he had not used

the remedy at the proper time.

CASE 186.

Another patient, a doctor in Zittau, 40 years
of age, was at first disappointed with the antitoxin,

beingf
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peing unable to atiain a gatisfactory result through
use of fluid serum, was, on the contrary, rather irri-
tated by it. Through systematic use, howsvar, of the
aried preparation he protecisd hins=2lr Trom attreks
and was able without difficulty tc carry on his prac-
tice. On 21st June, on 2 walking excursion in Saxony
tirough fields and meadows lhie had Zzxrdly any attacks
of hay fever, whereas in former yecrs at this secson
ne had always to suffer sevsrsly. At the close of the
hay fever period the patient wrote, th't wheresas all
other sutferers from hay fever in Zitiau had exper-
ienced that their attacks wers particularly severe,
his ilinesz had peen relatively mild.

CASE 17.

Patient, 23 years of s.e,

Has suffered since 18 years old from sever
hay fever, wnich was especlally bad in 1902 when ex-
hausted by the strain of working for an examinstion.
Patient in an attack has always marked conjunctival
injection of his eye (one eve was enucleated in child-
hood) and in the orbital socket of the other eye he has
such swelling and itching that he is often unzbvle to
wWa4r the axtificial eye. On 31st May 1903, his first
atiack came on whilst bicycling through meadows, The

first/
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first symptoms consistsd in much irritstion and lach-
rymation in his eye, so that he could scarcely ses.
There was also great itching in the other orbital soc-
kst. Soon followed much congsstion in the nose; with
a Tfesling of fulness in the sinuses. Tluid serwa was
applisd to eyes and nose while still on the road.
Lachrymation and photophobia ceass? =t once in the saye,

and the itching stopwed in the oth:er orbital eavity.

Serum in the nose caused at first a sneezing fit, bdHut
the irritation passed off in about ten minutes, but
did not go guite away. Photophobia returned though

i in slighter degree in about 4 hour. Meanwhile he had

left the mezdows. During the resit of the day he had

no further attack. In the cours= of the following

days he remained as much 28 pos=sible in the house, but
lhiad slight attacks whenever he went into the gﬂ%ﬁen;
These attacks yielded to serum tresiment. In the first
days of June he could not rid himself of hay fever

. althoush he used serum., He comuenced prophylactic

treatment first of all on the 12th June, applying anti-

L N R S————————

toxin early in the morning in bsd before any signs of
irritation apuvearasd.

On 13th and 14th June he was able to under-

tﬂkef
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take @ railway journey of an hour's duration through
fields of flowering grass and corn, and though he sat
by open window ne experiencad not the slightest irri-
t«tion. Another patient, a travelling companion, who
did not suffer as a rule so seversly as he, had a sharp
attzek on this journey. Patient was able by propay-
lactic use or the fiuid serum to Keep himself, till

the end of the hay fever meriod, almost continuously
free from attacks, and could earry on his work and
enjoy himself as well as at any other time. As with

the use of Forman, he noticed that after the onsst of

a sharp attack, serum caused congiderable local irri-
tation.

Besides these ecases givsan in detail, there
are communications from six other patients, all per-
sons of unusual susceptibility to the pollen poison,
whose ecsses illustrate this same initial difficulty
and final success from prephylactic uss of the serun.
An interesting experiment on two of these patients may
here be deseribsd. Accompaniz24 by a doctor, not sub-
jeet to hay fever, a railway journey was made to a
place in the nsighbourhood of Hamburg, whers thers was
muieh eorn and grass in flowsr. The day was sunny, with
a slight wind., Patient A ussd serum prophylactically

and repeated/




and repeated its use on ithe apue Trance or the slightest
irritation., Patient B used no ssrun. Patient A Tre-
mained continuously free from sttack, only reguiring

t0 snesze once during the sxcursion. Patient B, on

the other hand, suiTered from repsate? ssvere sneezing
fiis, was ineapable of work in the evening, and still
felt the effsctis of hay fever on ths following day.

On 24th June, the same tour was again made,
but this time Patisnt A ussd no ssrun whersas Patient
B did. On this occasion Patient B was able to com-
pletely protect himsslf from atiscks, as did also ano-
ther hay fever patient who tock part in the excursion
and usad serman, Patient A howevar , suffered on this
day from sharp eyes and nose attacks, and was in a very
miserable condition in the evening.

It is of great importance to know that the
pollen antitoxin has Deen =ffectual in coubating even
the severest syuptom of hay fever, viz., the asthma
attacks. Hay asthma can apparently bz excited by the
local action of toxin from pol_en grains, which have
reached by deep inhalation the bronchial mucous mem-
brane, or it may arise from toxin resorbed by the mu-
cous membranes of eye and nose and circulating in the
blood.

It/
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It will be remembered, that asthma resulisd
from a deep inhalation of polisn, in the case of the
axperiment with a hay fever patient in the glass cham-
ber, Similar asthma-like cttacks —esulted in a hay
fevser patient from unintentionally breathing in pow-
dered pcllen toxin in the laboratory.

Further, it is known from earlier experi-
ments, that after subcutaneous injection of an ex-
tremely small gquantity of pollen toxin sasthma resulted,
showing that toxin circulating in the blood may excite
an attack of asthma, We uay therefore supprose that
natural hay asthme may, in many cases, result if'rom a
toxin resorption frem pollen on the nasal mucous mem-
brane, Such a toxin resorption vrobably explsins those
general symptomg obgerved by every hay fever patient,
such as depresaion and irritability, lascsitude, sleep-
lessness, fever, ete. This points to the extreme ne-
cessity in treatment of neutralising the nollen toxin

before it ean be absorbed into the blood,
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RESULTS I TREATMENT OF ASTHLUA CASES.

The following histories show the influence
of the antitoxin on cases with asthma.
CASE 18.

Postman, 38 yearc of age, living in the Harz
mountaine., Suffers froa ssvere hay tever, with bpad
asthmatic attacks., Since 11th July he used dried serum
daily, morning and evening, applied t0 each nostril
end to his conjunctivae. All syaptoms disapresre’
after a wesk's trestment. The result of trestuent was

aiterwards complete,

Patient suffers every year, from end of May
onwards, from attacks of sneszing, conjunctivitis and
tickling sensation in the sars, Attacis in 1903 were
it first slight, and were benefited by adrenalin,
After a walk in fine weather in the neighbourhood of
Vienna amongst imscdows, a severas attack in eyes and
nose appeared, which obstinately continued for ssveral
days and nights. At this stage fluid serun was tried,
After 1 ccm, had beesn used all symptoms of asthma and
liay fever passad away, 2nd the patient's medical man

reported/
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reported the result as a very successful one.

CASE 20.
l Lady 25 years old. Suffersd for several
; years from gssevere hay asthuaa. All possible remedies
had besn previously unsuccsssfully used. Only by re-
gorting tc a locality on a higher elsvatlon where grass
flowered At a later date could she in former years
keep attacks away. Last year, energetic treatmesnt
with pollen antitoxin was bs-un, soon after the com-

mencement of the hay fever attacks. Within a day and

an s A S R e aa e e

a nalf all symptoms ware gone, and the patient remained

free of attack, till, el .er a long bicycling excursion
amongst flowering cropg, an attack set in, but only
of woderate severity, which soon was checked.

Since then patient succe=2ded in keeping her-
gelf free from all attacks without being coupelled to
Keep thie hcuse.

Naturally such results with asthma symptoms
were not always obtained, and indeed it was very fre-
quently found that hay fever patients succeeded in
checking by use of serum all their syuptoms with the
exception of the asthma. Such cases belong really to
the group of partisl rssults, but a history may he

eited here in detail in order to complete the di:zcussion

ot/
i




70.

of astima,
CASE 21.

¥iddleaged male p-tient, has been affected
for 15 years, from end of May onwards, with hay fever
and severe asthma. By instilling fluid serun twice
daily, patient could almost complstely get rid of his
nose symptoms, whereas, in the previous vear, he often
had to sneeze twenty of thirty tines in succession,
and suffered from very profuss lachryvmation. The as-
thmatic attacks however, were avout as severe as they
had been in the previous year, hindering him from
workKing and making even the simplest sctions, such as
eating, getting up out of bed, ete. a task.

The renson for this lack of success is not
apparent from the commmnicaticn. On the next page will
be found a table of statistics with regard to treatment

withh serum in asthma cases.
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DETAILZD RESULTS OF SERUE TREATMELT I HAY ASTHMA,

|
Method of Pogitive Partial No improve-
application result result | ment
{
b !
Subcutaneous
injection, 0 0 1
i 1. 5
Fluid serum
nasal. 3 8 | 5
Dried serum
nasal (5] 0 S5
Total 14 6 9
. AL B
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CASES WHERE COMPLEITE BENFFIT WAS NOT OBTAINED.

The last leads to a discuscion of the second
group, viz., those who obtsined only & partial result
from treatinent with the pollen antitoxin.

Seventy one casess are reportad belonging to
this eategory, that is 32% of the cases treatel.

All those cases of hay fever have been in-
cluded in this group

(a.) who reporting success with the treztment
gsent very incomplete details of their
cases,

(b.) who gave only a vreliminary report of
succ=ss at the beginning of the season,
but sent no further communication,

(c.) who obtained a& succegsful result with
gome of their symptoms, but others weras
not influenced, e.g. eye irritation was
allayed but not nasal symptoms, or
vice versa, or, as was more frequent,
eye and nose attacks w=are checked but
asthma remained,

(d.) where light or moderately savers attacks
were cut short by serum, but where such
rasult was not obtained in attacks of

greater geve *ity.
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The first and sscond classes may indeed con-
tain many perfectly completie resulis, but could not bve
80 used in statistics, since these statistics are
based on results obtained throughout the whole hay
f'eyer sesgon, and not on the sffect of serum on single
attacks.

CASES =2-25.

In illustration of this may be taken the
communication of a Duteh docter who wrote: -
# I have used ‘'Pollantin' in four bad czzes of hay
fever, and I am glad to be able to inform you that
the results have been really satisfactory. Shortly
after its use the copious nasal secrstion became
lessened, and the itching and burning in the syes
sensibly diminished. Although the nuaber of patients
is insuffiecient to warrant any definite conclusion be-
ing drawn, yet I can certainly say, that with no other
remedy have I obtained so good & result in combating
hay fever.®

In the next class are found those patients,
who obtained relief during attack from certain symptoms
but not from others. The reports of such cases show,
that as a rule there was an unsatisfactory lack of
8ystem in the method of carrying out the treatmsnt ,and

very frequently an utter disregsrd of the prophylactic

use/




use of the serum. About 63 % of thsse patients also

7
only used fluid serua,

The eye symptoms were generally found to
yield sasier to treatment than the nasal ones. This
ig explained by the much greater difficulty found by
most patients in correctly applying the serun to ihe
nose,

Two examples, besidss the case described
when discussing astlma, will suffice as illustration
of this eclass.

CASE 286,

A young doctor in Silesiz wrote:--
" The serum had always a good influencs over the
affection in the eyes. After injection of one drop
the burning almost inmediately diminished, and only
returned after some hours, The increased vascular in-
jection was not markedly influenced by iis use. The
result in regard to the sneezing fits was practically
absolutely negative. PFor a short time, psrhaps five
or ten minutes, there was felt a y'leasant cool sen-
sation with dryness in the nose. $§neszing ceased, but
commenced again with undiminished force, and the nasal
secretion also came on to the same oxtent as bhefore.

On the whole I sincerely welcome the serum
as an efficient remedy, for even the removal of eve

symptomsf



symptoms is a great benefit, and is more than any
other remedy lias hitherto been able to accomplish.*
CASE 27.
A doctor in Holland wrote:-
" The itching in the eyes disapresrs on instillation of
Pollantin wonderfully quickly. The droy at once gives
2 pleasant coocl feeling in the eye. I have not noticed
much effecet in the nose, At first the sensation is
not unpleasant but the secretion is increasssd, and on
the evening of ths first day I eandidly felt myself very
hapoy. The attacks diminished somewhat in severity
after a few days.*

The next class of cases with partial result
include those who found relief in slight or moderately
severe attacks, but where severe attacks were
uninfluenced.
| From what has been said in the introduction
to this discussion, this experience is not to be won-
dered at, and is generally found in practice with other
sera., such as diphtheria or tetanus antitoxin where
severer intoxication from the respeetive toxins is
vractically unaffected in treatment with antitoxin.

In this case pollen antitoxin has not got the chance of
influeneing severe attacks, not only on account of the
physical difficulties in its application. but also be-

cause /
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because the toxin is slready in the blood stream and
has entered into ccubination with thé body cells. The
right method of treating such gtiacks has already been
dealt with.
CASE 23.

The following case has already been published
in the "(Geneeskundige Courant" 1903 No.28.
Lady, wife of a doctor, She h=sg regularly suffered
from typicsl hay fever for seven years., In the past
year it was associated with asthma. In the hay fever
period she freguently suffers from urticaria on both
hands and forearms,

After three weeks observation the doctor came
to the following conclusions;-
Slight and moderately severe attacks were always prompt-
ly cut short by means of fluid serunm. To subdue slight
irritation in the eyes or nose, one drop of serun
sufficed and effectually checked the development of an
attack. Larger doses were reguired in attacks of
moderste severity. The convulsive sneezing was like-
wise stopped by instillation of a small gquantity of
the serum in each nostril.

If after exposure to much pollen infection
a severe attack ensued. so that the eyves were inflamed

and /
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and the nose much swollen then serum had little influence.
Its aprlication was rendsred next to impossible by the
great amount of watery mucous secretion.

CASE 28.

Another instance is that of 2 young man. a
sufferer from hay fever for years, who had tried without
benefit different methods of ireatment, recommended
from year to year, His femily doctor reported that
use of the serum was followed by such marked result that
the patient thought that he was for ever cured. 0n a
journey to a hilly district zevere attacks again appear-
ed on which the serum had no influence, obviougly be-

aupe oi the severity of the rollen intoxication,
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CASES WHERE NO BENEFIT WAS OBTAINED BY SERUM TREATLENT,

The last group contains the cases with entire-
ly negative result of these communications four cases
have not been included, since from their histories they
were manifestly not true cases of hay fever, On the
other hand there have been included all those cases who
from the menner in whieh they used the serum, could not
expect any result to follow, This groun contains 24
cases, or 11% of the total.

As has been said many of these used the serum
in an irrational manner, and this was practically
demonstrated in an instance where the patient was asked
10 show how he apvlied the remedy. He put some powder-
ed serum on the back of his thumb, and approaching it
to his nose scattered it to the winds in his effort to
sniff it up. Yet he imagined e had apprlied the nre-
paration properly, and had shown its uselessness in an
attack. When a few minutes later serum was renlliy
introduced into the nose the symptoms of his attack
disappeared.

Other patients used the antitoxin far too
seldom. A lady from Dundee wrote that she had thrice
used fluid serum in the courss of three weeks and could

not /



not say that she had noticed any marked result,

Quite a number of patients would nect carry
out the method recommended for prophylzctic treatment,
refusing to sleep with windows closed. Hey fever
patients have 2 feeling in the night of the necessity
for fresh air, but sleeping with open windows, they do
not give the sensitive mucous membranes that period of
rest from the influence of pollen toxin which they
require. By separating out those cases where according
to their statements one cif the fore-going reasons can
be given in explanation of their feilure with the serun,
9,6 ¢ can be deductesd from this group of negetive
results, leaving only 1,4 % of cases where nc reason for
this result can be found. Possibly they would have
found as others did, that the powdered serum was more

efficient.

From this review of the treatment of European
hay fever with pollen antitoxin last sumaer, it will
be seen how very encoursging the results are, and that
they give reason for the belief that when all patients
learn for themselves the rational prophylactic use of
the serum, and carry out all the precautions necessary
in their individual cases, they will be able 10 pass

through the hay fever period without anxiety.



BENEFIT FROM SERUM THERAPY IN COMPLICATED CASES

When such is 2 matter of importance to ordin-
ary Liay fever patients, how much more will physicians
welcome a means of warding cff hay fever attacks in
patients where they form a serious complication of other
conditions, Informaticn is to hnand for instunce from
a8 doctor who treated successfully with serum a case of
hay fever in a markedly neurasthenic subject, =nd by
this means greatly improved the nervous syuptoms, A
similar result was obtained in the case of a lady with
psychical disturbarnice, Several cases of the beneficial
effect of serum in pstients with arterio-sclerosis are
reported, where the strain of the sneezing fits, or
asthma attacks was naturally a great danger, Also the
following case is of unususl interest in this connection.
CASE 30.

Pastor in the country, had Tormerly catarrhal
affection of the apex of the left lung, suffered in
suminer 1903 from severe hay fever syuptous, Thege
symptoms consisted of enormous nasal hyper secretion
with marked hyveraemia of the mucous nembrane, Necsge
completely blocked to the passage of air. Severe

conjunctivitis,/
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conjunctivitis, and such general symptoms 2s malaise,
lassitude, slight fever, loss of apnetite and egpecially
important a2 lighting upr of tile lung mischief in the

left apex (Rales medium, Sputum mucopurulent, Tubercle
pacillus not detected)

Instillation of fluid serum according to
directicns in eyes and nose,

Improveient in nose very scoon after, and the
pagsage of air through the nostrils became once more
free. The lung catarrh rapidly healsad, Patient did
not treat the eyes with serwi, but with a solution of

cocain and zine, as he found serum in the eyes unpleasant.
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RESULTS IN AMERICA,

Attenticn will now be turn=d to the sxperience
with serun treatment of hay fever in Ameriea, It has
been aiready mentionsd in discussing the etiology oi tle
disease tiiat 1gy ifever occurs in America in two forms
viz "Spring cold" and "Autumn catarrh", and that the
lettier differs from Ruropean hay fever, only in so far
as 1t is excited by the pollen of Solidago and Ambrosia
instead of by grass yolilen,

For this reason and from the faect that protit-
ing by experience already gained, the results of freat-
ment were there uuch better than in Eurove, tlivse
Mnerican cases have been reserved for a speclal descrip-
tion, .

A case of June cold,howeverswith astluia at-
tacks reported witli successful result of serum treat-—
ment (dried serum) from St. Louis U.S.A. has beeil
included in the previous statisties.

The experience of several American doctors
with Autwun cstsrrli have already been published, The
first antitoxin sent to America was the European
antitoxin obtained from rye and maize bpollen, but later
a special antitoxin was used, which was obtained aiter

tlie /
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the injection of Solidago

latter antitoxic serum could, it wrs found, be standard-

l1sed by Dunbar sinece nis conjunction is also hiighly
‘.

sensitive tc soilacago toxin,

show that this latter antito

advantage over the other.
1Y

Me. Coy of Fhiladelphia,

York Medical Journal desecribes Lis

here he ecited in detail,
CASE 31,

"Patrick —————- .
years,
son during the period. Tue
care for six years, snd hes
according to the latest and
little velief, Owing %to my
August, thie patient did unot
Septeuber 2na, I found him

After two days

ced attack,

from symptoias.

and at the end of tiie waskK 2

and he had complete freedou

rollsn

ras had ey

coirllg on in early August.

inte horses. This

H - -Q‘,
‘. L
ala not

Reyroris Licwever

Xin possessed any uaresd

writing to the New

exXperienee witn

One o1 these will

fever for eight

Has not missed a

sea-
vatient nas bsen under my
been treated each year
best remedies, with but
absence from home during
come undsr treatment until
suffering irom a pronoul-

trectment he had some reliefd

The relief continued and inecreased,

11 symaptous had abated,

from sneezling, itching and

watery discharge, a2nd nas no asthma, whieh in previous

vears has been especlislly bad, on or about Septenber

loth, /
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10tn. In brevious seasons, the asthmatic seigzures

nad been severe, and had lasted ali througi September
and part of October. This cese has been under daily
observation, and nas continued - and remains -

free, absolutely free from every svivtom. This patient
used eignt bottles of serum - &about a bottle a day;
muehn ore than any other petient under myv care,"

He further says "We have all heretoiore
experlienced such deep disappointment in our trials of
various uetliods of cure - surgical and usediclnal -
that the writer was, to sav the leanst, not enthusiastic
conecerning results, but e can truthtuily say that he
believes that no such advances have ever yei been made
in the treatuent of hay fever,

The total nuwiber of American cases reported
is 63, Although it may not seem a large nuuber vet
since many doctors i:ad each several cases ( 10 - 15
patients ) the conditions of observatiocn were lore
favourable., A large proportion of petients with
astiuna syuptoms were successful 1n combeting it
through the serum, as will be se=n in the accouypanying
tehle. Such being of greater interest than others,
the review of cases will Le closed by gilving in detail
the experience of two of then,

CASE 32,

Patient living in st. Paul Minn, U,S.A,

sutrers |
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sufiers every y-ar from end of lYay till end of Sentember
fro. severe nay fever, with asthwa and loss of slesp,
ATter thils she is mueh prostrated and requires a lengtin-
ened stay at a nealth resort before she is well agzain,
In 1903 the first appsarances of hay fever began on

21st July. Prou 15t August onwards sie used pollen
antitoxin with strict regard to the instructions,

Within a week she was completely free of asthuma, and

was able to stop treatment on 12tl. Septenber.

CASE 33,

The last case 1s thint of a patient wiho has
suffered for a nuwnber oif years so scverely frou hay
fever tinat sne required 1o Keeny ner bed for the bettex
part of six weeks, In 1903 serum came into use on the
day following the appearancs of the first syuptoms, on
the 18th August, By its uses the patient was able to
pursue lisr usual duties without discoufort and had very
litble astima, She was able to leave oiil tresatment
after three weeks.

Tiie general results and percentages of recov-
ery after seruwm treatuient in autuwunei catarrh are given
in the separste table. It will be seeu lLiow satisfactory
and proaising they are., It is needless agzain to enter

into a discussion of the  artially positive and nega-

tive /



negative cases, The same consideratiocns arily to them
as did in the case of our owi Lay fever, and 1t 1s to
be hopeiully exnpected that in this vezr the number of

1549

sueh results will, with a better understanding of the

g

exelting cause of the disease, greatly diwinisu,
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CONCLUSINN,

It follows from this short study sf Dunbar's

|

work and results tiiat the opinion cf beard and otiers
thet a specific would never be ifouna to prevent or
relleve nay fever im all cases, can fortunately be now
believed to be false. The exeiting cause aprears from
a consideration of the foregoing to be 8 similer, if not
an indentical one, for the disease wierever it occurs,
and thereiore the antitoxin whiclh neutralises this
cause - this toxin - outside tlie body, so long as the
toxin remains local on the mucous membranes and there-
fore accessible. Througn these recent researches
selence uas once uwors given to practical edicine a
valuable remedial agent; in this case 1oy a diseus
wnicin previously was one of the most disapnointing in
treatment it is to he noped that the wvalue of antitoxin
seruln treatment will be vet more widely testea in the’
coming hay fever veriod, and the results careiully re-
corded, in order that statisties drawn from a very large
nuiber of cases way be ohtained and tiie quesiloil of Lay
fever's etiology and therapeutics be set upon a still
surery foundation,

My best thanks are due to Professor Dunbar

for /
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for is Kindness in putting at my disvoessl the meterial
from whieh this discussion and review of the recent re-
searcnes 1n Hay Fever uas been derived, 1 nave also
great prleasure in acknowledging my indebtness to Mr,
Lubbert and Dr. Prausnitz of the Hygienic Iunstitute in

Hamburg for much kind help in the work,



Results of
Autummal Catarrh.

Serun Treatment in

|

Positive Partial Negative,
result, result. |
1
44 12 7
| .
|
Cases
complicated 8 2 3
with asthma
Result of !
serum treat— | 70 % 19 % 11 %

ment in %




90.

BIBLIOGRAPHTY.

& 1Y ALBERTS, J.E., Medisch Weekblad 1903, No. 12.

2. ALBERTS, J.E., Het Pollen-Astlma, Amsterdeam 1903

3. ALLEN, H., American Journal of med. sciences

1884, p. 156.

4, BLACKLEY, C.H,, Experimental Researches on the
causes and nature of Catarrhus
Aestivus. London 1873.

5. BORROWMAN, P.G.,Scott. med. & surg. journal
1903, September.

6. BEARD., Hay Fever or Sumuner Catarrh,
New York, 1876.
Y. BOSTOCK, J., Medica-chirurg. Transactions,

Vol. XI, p 161.
8. DUNBAR, W.P., Zur Ursache und specifischen
Heilung des Heuf'isebers.
Muenchen und Berlin, 1903.
9. DUNBAR, VW.P. Deutsche med. Wochenschr. 1903 No.9
10. DUNBAR, V.P., Berliner Klin. Wochenschr., 1903,
No, 24-26 No. 28.

11 HACK, W., Wiener med. Wochenschr., 1883 p406.

12. HALBERTSIA J.J.,6 Geneeskundige Courant, 1903, No.28.

13. HEYMANK und Zeitsehrift fur Hygiene
MATZUSCHITA, Bd. 38, D. 495.

14, ¥FINK, E., Das Heufielher und snders Tormen

des nervosen Sclmupfens, Jena,
1903,



91,

15. IMMERWAHR, R., Berlinsr klin. Wochenschr.,
1903, NWo., 28.
16, MAYER, E., New York med, jour. 1903, No. 6.
17. MOCOY., New York med. jJjour. 1903, No. 21.
18. HCBRIDE, P., Bdin., med. jouvr,., 1803, July.
19. MCKENZIE, J.N,, Amsr. jour. of med. sciences,
1886, p. 45.
20. MCKENZIE,MORELL,Hay Fever and Paroxysmal
5 Sneezing, 1877.
21. MOLINIE, Gaz, des ndpitaux, 1899, p. 461.
32. SEMON, SIR F.., Brit. med. Jjour., 1903,
Nos. 2204, 2207, 2220.
23. SOMERS, L.S., Proceedings of the Phila: co.
med. soc., Vol. 24, p, 287.
-l Yuenchener med. Wochenschr, ,
1903, No. 23.
25. WYMAN, Autumnal Catarrh.. New York, 1873.

24, THOST, A



92‘
AFPENDIX I.

METHOD

OF COLLECTING GRASS POLLEN FREE FROM CONTAMINATION.

The ears of Rye or wheat are cut with about
a foot length of the stalk, shortly before the anthers
have protruded, or just as they are protruding. If the
stalks are placed in water and exposed to the sun, then
the flowers developr aquickly and the grains of pollen
are sprinkled around.

These Pollen grains can be most suitably
collected free from contamination, if the stalks are
placéd sloping in shallow dishes, whcse edges are about
14 inches high, so that the ears project over the edge.
A board must be laid on the stalks to keep them in
position. If large sheets of clean smooth paper are
laid under the dishes, and the ears are daily once or
twice well shaken, so that the grains of pollen fall
out, then a tolerably large amount of pollen can be
collected from a relatively small number of ears of
corn.

When these pollen grains are put immediately
into closed receptacles e.g. intc corked bottles, they
become soon moist and mouldy, but when exposed in a thin
layer, for about 8 days to the influence of the sun, and
then brought into a thorcughly dry and clean glass ves-
sel, or in a paper bag, there is not this risk of the

bollen becoming meculdy.



AFPENDIX II.

TABLE of PLANTS

examined and tested on Hay Fever patients by Dr. Dunbar

and Prausnitz for toxicity of Pollen, including all

which have been up to the present found toxic.

(collected and arranged by Dr. Kammann according to the

Classification of Linnée)

glass Order.

Specification of Plants,

Toxicity of Pollen.

I
Il

L EL

No Plants obtainable
Syringa vulgaris

Iris germanica

Secale cereale

Avena sativa

Hordeum sativum

Avena flavescens

Oryza sativa
Calamagrostis lanceolata
Calamagrostis montana
Calamagrostis Hallefiana
Dactylis glamerata

Poa pratensis
Anthoxanthum odoratum
Euriapherum vaginatum
Cynosurus cristatus
Phalaris arundinacea
Lolium perenne

Halcus lanatus



Class Order.
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Specification of Plants.

Toxicity of Pollen

I11

i 1)

Vi

2.

Alopecurus pratensis
Aira caespitosa
Brachipodium silvaticum
Agropyrun rerens
Festuca elatior
Festuca gigantea
Crocus

Triticum sativum
Plantago lanceolatsa
Plantago media
Skabjiosa columbaria
Solamia dulcamara
Atropa belladonna
Nicotiana rustica
Verbascum nigrum
Convolvulus arvensis
Viola tricolor
Campanula rapunculoides
Verbascum phlomoides
Heracleum sphondilium
Coriandrum sativum
Dancus carota

Connium maculatun
Sambucus niger

Linum usitatissimum

Lilium Harresii

Pulipa



class Order.

Specification of Plants.

Toxicity cof Pollen,

VI

VIII

X111

XIII

1,

Narcissus

Hyacinthus

Convallaria majalis
Polygonatum multifiorun

Seilla

+Liuzula pilosa

Rumex hydralapathum
Oenothera biennis
Erica

Prunus avium
Philadelphus coronarius
Cydonea Jjaponica
Spiroea ulmaria

Gewn rivale

Rosa (7 different varieties)

Rosa canina

Rubus fructicosus
Papaver rhoeas
Tilia platyphyllos
Papaver orientale
Paeonia peregrina'
Aconitum napellus
Trolleus europaus
Ranunculus auriconmus
Pulscitilla vulgaris

Anemone pulsatilla

———
——

—-
‘P

|
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Specification of Plants.

Toxiecity of Pollen.

XIII
X1V
Xv

XVI

XVIIl
XVIII
XIX

5.
2.

2.

Anemone sylvestris
Digitalis purpurea
Arabis arenosa
Brassica Napus
Geranium silvaticum
Geranium pratense
Lavathera thuringiaca
Malva silvestris
Malva alcea

Althaea rosea
Althaea ficifolia
Cystisus laburnum
Hypericum quadrangulum
Arctium lappa

Carduus acanthoides
Leucanthemum vulgare
Solidago odora
Solidago nemoralis
Arnika montana
Matricaria chamomilla
Achillea millefolium
Arthemisia absyntheum
Arthemisia vulgaris
Centaurea cyanus

Calendula officinalis

—~
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Class Order. Specification of Plants. Toxicity of Pollen.
XX1 1. Euphorbia Gerardiana =T
3. Zea Mais -+
Carex vulgaris —f
Carex intermedia ~k
Carex arenaria -+

Carex paniculata
Carex glauca
Carex alba

Carex verna

|+ + ++

4, Urtica divica
5 Ambrosia trifida

i

Xanthium macrocarpum
Iva xantifolia

Ambrosia artemisaefolia

4

Ambrosia elatior e
Ambrosia maritima e
XXIX Bie Salix ——

XXIV 5 19 Lycopodium clavatum S



ILLUSTRATIONS.

Some of the Grasses, the pollen of which is most

productive of hay fever in this country (after Morell

~ McKenzie )
1. Sweet scented vernal grass (anthoxanthum odoratum)
2. Oat-1like soft grass (holeus avenaceus)
3. Fertile meadow grass (Poa fertilis)
4. Meadow fox tail (alopecurus pratensis)
5. Rough stalked meadow grass (Poa trivialis)
6. Wood meadow grass (Poa nemoralis)
7. Perennial rye (Lolium perenne)
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( Upper) Rye pollen grains stained with iodine X 560.
(Lower) Rye pollen grains unstained X 250 Starch
bodies lying free. (after Dunbar)

igh



: 1Bt i Two illustrations showing prickly exterior of non

toxie rollen (Malva and Campanula)



IV, (Upper) Starch bodies in rye pollen grains treated with
iodine X 500

( Lower ) " L L " " " L "
iodine X 1000
(after Dunbar)




Y.

Oedema of 1eft arm and hand following subcutaneous
injection of rye pollen toxin. (after Dunbar : it

L

e -



VI.

Illustration showing effects of injections of pollen

toxin on a horse; note swelling at side of neck,
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