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Experiments with Pollen. 87

in the case of the grasses, check their growth, and
thus prevent the formation of pollen. In prnpr{rtiﬂn as
i;emprrature and moisture are suitably combined, so
will be the production of pollen, but where these happen
to be unusually favorable, we may have the grass arriving
at maturity rapidly, and as a consequence this may be
quickly cut and converted into hay and hounsed. Under such
circumstances, hay-fever patients may have a short season
of attack, but the symptoms may be very severe whilst they
last.

§ 142. Low temperature operates in quite another manner
with the majority of the grasses. Growth may go on
moderately well with a comparatively low temperature,
especially in some of the grasses, but a temperature below a
certain point will not permit the flowering process to go on
in a normal manner, Not only will the guantity of pollen
thrown off by a given number of plants be lessened, but
that which is generated will have much less vigour than it
has in favorable seasons. In the same manper pollen
obtained from plants which have flowered prematnrely does
not seem to possess the same activity as that which is
generated later. The pollen of Bellis perennis (common
daisy) gathered during the earliest period of flowering, in
the month of March, did not seem to have the same power
as that which was gathered in the middle of summer,
although this plant blooms from early spring to autumn.

Some of the cereals, however, will arrive at maturity,
and maintain a vigorous and healthy econdition during their
period of growth, with a much drier state of the atmosphere
and soil than is borne by many of the grasses. It is well
known that wheat will thrive and do well with much less
moisture than the grasses meed. Thus it happens that in
cold and wet summers hay-fever patients will suffer much
less than in other and better seasons ; whilst in a very hot
summer, with continued drought, patients may almost
escape the disease, even if they reside in a part of the
country where hay-grass is largely cultivated. But when
the cereals come to be in flower they may suffer very
severely for a time. 1 think it was in this way that the
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102 Experimental Researches on Hay-Fever,

§ 162. Now, in the case of the two last named animals,
it is well known that they are often kept almost constantly
amongst hay, and in the case of the first its excursions in
search of mice are often made in lofts where large quantities
of hay are stored, and it may therefore with very great
propriety be suggested that the fur of these animals may
be simply the carrier of the granular matter and of the pollen.

_ Although I have made most diligent inquiry, I have
never yet met with a case in which the attacks could be
shown to be due entirely to the odour given off by animals ;
but, nevertheless, I am mot prepared to say that no such
cases exist, and only desire to offer the facts named above
as a possible explanation of some of the attacks which are
said to be caused by animal odours.

6. Observations on the influence of light and heat.

§ 163. Light has been referred to by Dr. Pheebus and
other writers on hay-fever as one of the probable causes of
the disorder; but on what ground this assertion has been
made does not appear. Light is one of the most universally
diffused agents we have. 'We have abundant evidence to
show the important influence it has in aiding those changes
which make up the sum total of life in the animal and
vegetable kingdom, but we have no evidence to show that it
has the power to produce symptoms which have even a
remote resemblance to those of hay-fever, and, so far as I
am aware, no author has yet made experiments which prove
that lizht can produce the fully developed disease.

Both light and heat have been thought by some authors,
and also by some patients, to give rise to exacerbations of
the disorder, when once it has been established, but we have
no evidence to show that the actual exciting cause of the
disease has not been present when these exacerbations have
come on, apparently through exposure to light. Then, again,
it has not been proved that the period at which we have the
greatest average intensity of light is the period at which
hay-fever prevails. Until evidence, which will clear up these
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104 Ezperimental Researches on Hay-Fever,

the severity of the attacks.  He, however, does not say he
escaped or that he had the disease in a milder form even,
and we are, therefore, led to infer that he must have
suffered in the usual way during the first summer.

It is true that Bostock believed that the ecooler air of the

sea coast was the cause of the comparative immunity he
enjoyed during the two hot summers. 'There is, however,
not a sufficient difference between the temperature of the
air in this sitnation and at a distance from the sea, to
account for the non-occurrence of the attacks at the former
place. Bostock says that whenever he walked out, or, as
he terms it, “ relaxed his plan of discipline > he was sure to
have an attack. But the average temperature of the air in
a room would, during such summers as we had in 1825 and
1826, be quite equal to what it is in ordinary years in the
open air, and it is well known that hay-fever is quite as
severe at such times as it is in very hot summers., It has,
in fact, sometimes happened that I have had the disorder
in a milder form in a hot and very dry summer than I
have when the air has been cooler and more moist. The
year 1868 was, so far as the neighbourhood of Manchester
is concerned, a fair example of the kind of summer which
tends rather to lessen than to increase the severity of hay-
fever. .
§ 167. The year 1827 was cool, and during this summer
Bostock resided at Kew, and whilst there he “ walked out
daily in the midst of hundreds of acres of meadow-grass,”
yet, except during one or two hot days in July, he had no
attacks. This experience seems to favour his theory much
more than that gained by his residence at Ramsgate. I
have, however, shown (§ 142) that in a cool summer very
little pollen is formed by grass, and I shall be able to show
ad T pass on that a rise in the temperature, during the hay
season, will sometimes cause large quantities of pollen to be
formed and thrown off.

It has several times in the course of my experiments
seemed during a period of comparative coolness of the
atmosphere, if the temperature has not gone down foo low,
as if the pollen has been, as it were, reservoired for a time,







106 Experimental Researches on Hay-Fever.

nacee.* It is searcely necessary to say that as soon as T
got away from the wheat the symptoms which had shown
themselves so suddenly began to abate. .

§ 169. I had here a fair opportunity of testing the action
of light, heat, ozone and pollen, After several hours’
exposure to the three agents first named no effect was
produced, but in the case of the pollen I had not been in
contact with it many minutes before its characteristic symp-
toms began to be developed.

In order to be quite sure that the sea air did not carry
any pollen, a short series of experiments—six in number—
were tried by a method which 1 shall have to describe in
the next chapter. By these experiments I found that when
the wind had been blowing in from the sea for some hours,
if the instrument was placed closed to the margin, and a
few feet above the surface, of the water the air did not
contain any pollen or any solid matter whatever. 1 was
therefore satisfied that the absence of the symptoms of hay-
fever during the greater part of the day was due to the
absence of pollen, and that its sudden occurrence in the
latter part of the day was due to a temporary exposure to
its influence at the spot named.

§ 170. As I have before intimated when speaking of the
experiments on ozone, this particular spot (Filey Bay) was
selected because we have here an expanse of ocean which
stretches three to four hundred miles in a straight line from
the English coast; so that when the wind blows in from
the sea a sufficient length of time to insure its having
crossed the entire distance, we have here a fair opportunity
for determining whether pollen or other organic matter can
cross large tracts of ocean.

# If an ear of one of the Graminacem with large anthers (Rye, for instance)
be placed, whilst in full flower, in a vase of water, or in a portion of wet earth
or sand, and left in a room where the air is kept moderately still, some of the
anthers may be seen to discharge their pollen in a sort of jet, which is thrown
out at short intervals, It seems as if only a portion of the anther opens af
once and discharges a part of its contents by the action of some vis a fergo
which causes the pollen to be thrown a line or two in advance of the spot it

would oecupy if it dropped perpendicularly. What the cause of this mode of
gjection is is not easy to make out.
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108 Eaperimental Researches on Hay-Fever,

quantitative®* sense, it should, as I have said before, be
shown that an increase of temperature beyond a certain
point invariably brings on the disorder. In no case has
this yet been done.

§ 172. Dr. Smith agrees with Dr. Pheebus in believing
that great heat and strong light will induce or aggravate
the symptoms of hay-fever, but he does not bring us the
history of any cases which show conclusively that these
agents have the power they are said to have. One case,
however, is given in which the attack came on whilst the
patient was engaged in unfurling the sails of a yacht a
short distance out at sea.t Inthis case it seemed as if heat
and physical exertion had brought on the disorder. The
experiments I shall have to describe in the next chapter
will, however, show that it is highly probable that the sails
had become the receptacles for pollen which had been
blown on to them from the land, and that the unfurling of
the sails had disturbed the pollen and caused it to be inhaled
during the period of exertion.

Another case is given by Dr. Smith in which the symp-
toms of the disorder came on whilst the patient was walking
through Piccadilly (London) on a hot, dry, dusty day.f
The intense heat and the dust, Dr, Smith thinks, were quite
sufficient to account for the sudden appearance of the attack.
Unless, however, it can be shown that the patient had been
suddenly and temporarily brought under the influence of
these agents, we shall be warrauted in doubting the correct-
ness of this conclusion ; and I am myself the more inclined
to do so from the circumstance that 1 have several times
had similar sudden attacks when there seemed to be no
probability of these being due to pollen, but which were
found to be so when a close examination of the attendant
circumstances was made. One example of such an oceur-
rence is given at § 118, and another at § 169.

§$ 173. Dr. Smith also gives several examples of the

* Or merely to indicate intensity.
+ On Hay-fever, or Summer Catarvh, by W. Abbots Smith, M.D. London,

1866, p. 50.
t Ibid., p. 52.
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110 Ezperimental Researches on Hay-Fever,

time at which summer is said to commence in the varions
districts, Dr. Pirrie thinks “ all this has a direct relation
to the advent of the hot summer days.” He also says, in
referring to the occurrence of the disease in India, “it
appears in the hot dry weather from March to June; but
also in the period intervening between the end of July and
the end of September, but it has also been said to have
appeared among Huropeans in India during the months of
February and March, and then it has been attributed by
some to the blossom of mango and some other trees which
are then in flower,”*

Dr. Moore in his pamphlet agrees with the three last-
mentioned authors in attributing the disorder in many
cases to the influence of heat, but no cases are given by
him in support of this opinion.

§ 176. No author but Dr. Pheebus makes any distinction
between the earlier and later heats of summer; and, with
all except this writer, it is more a question of intensity
than of quality.

When we come, however, to inquire into the effect of
heat in countries where the temperature rises far above
what we have in England, we find that the experience of
the disease gained in these hot countries, gives no counte-
nance to the opinions held by some authors on the effects of
heat,

Since the information contained in § 65 was sent to me,
the patient whose case is there mentioned has spent several
vears in the United States. In one of these years she
resided at Salem, on the shores of Liake Erie, and here she
had the disease just as in England. In speaking of this
she says—“ I arrived here the first week in May, and, as
usual, it was at its worst in June, bad in July, better in
August, and well in September.”

In the two following years the summers were spent in
South Carolina, and here, although the heat must have
been much greater than in England, or on Lake Erie, the
patient “ had not the slightest vestige of an attack.” The

* On Hay-asthma and the dffections termed Hay-fever, by William Pirrie,
M.D. London, 1867, p. 49.
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112 Exzperimental Researches on Hay-Fever,

whilst they have mostly escaped it on the plains, they have
often had attacks when they have ascended into the cooler
atmosphere of the hills (§ 64); and when patients have
had it in both situations, although there are some exceptions,

the general testimony is that they have had it less severely in
the former than they have in the latter place,

The cause of this difference is mnot very far to seek.
During the hot season in India, vegetation is almost burnt
up in the plains, whilst in the hills grass and many of the

cereals are grown in abundance, and flower and throw off

their pollen just as they do in European countries® and
where the disease does occur in the plains it is tolerably
certain that it is caused by the pollen of the grasses or of
other plants which are in flower at the time,

Patient 4 (§ 67), in answer to my inquiry respecting the
time at which he suffered from the disease in India, says:—
““1t has usually come on after the rains, when the grass is
in flower.” :

The same gentleman, in a lettert written to the editor of
the Lancef, in describing his case, says:—* My earliest
acquaintance goes back to school days, where T was at first
suspected of malingering. . . . . From that time,
however, up to 1868 (a period of some thirty-five years),
when in Kurrachee, T suffered regularly every summer as it
came round, Kurrachee during the months of susceptibility,
viz., June, July, and August, possesses an unusually con-
stant damp and windy climate from the south-west monsoon.
It is situated with the sea in front, and a howling desert
around it ; not a blade of grass visible ; a barren, sandy, and
rocky soil, treeless and verdureless, with no green thing,

" # Dr. Joseph D. Hooker, of Kew, has kindly given me the following informa-
tion respecting the grasses and cereals which grow i the Himalaya. In
answer to my inguiries Dr. Hooker says:—*None of the English grasses
which you mention are indigenous to the Himalaya, but some occur there
sparingly_as escapes. With regard to the native grasses, they are legion;
many of them are of the same genus as European, and if hay-fever is due to
grasses in England it would be so in Himalaya. Of Himalayan cereals they
cultivate wheat and barley, and, more sparingly, oats ; also abundantly, maize,
rice, millet, &e., as in the south of Europe.”
+ Dated Kurrachee, February, 1872 Vide Lancef, March 23, 1872,
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116 Experimental Researches on Hay-Fever,

been made on the influence of heat, but which would not
have been made if our knowledge of atmospheric deposits
had been as complete as it ought to have been.

§ 183. It seemed highly probable that grass pollen would
be largely in excess of all others, and that this would be the
principal cause of a disorder which prevails mostly during
the hay season ; but without carefully conducted experiments
no correct estimate could be made of the quantity of this
pollen to be found in the atmosphere nor yet of the share
which other pollens might have in developing the disorder.

Dr. Pheebus in referring to this part of the subject, says,
“It is a question whether we have to seek the exciting
cause of the whole attack in those atmospheric conditions
or in those matters which are found floating in the atmo-
sphere, which we shall speak of as decided causes of aggra-
vation. It is, however, scarcely probable that they, passing
more or less quickly, contribute considerably to the creation
of the attack—an attack which recurs periodically for life.
The scantiness of the causes would, we should think, stand
in a disproportion to the greatness of the effect.”

Like Dr. Pheebus, I was at first disposed to think that
the quantity of pollen in the atmosphere was too small and
too quickly passing to produce the effects we see developed
in hay-fever. One or two imperfect trials convinced me,
however, that this idea was not correct, and I therefore deter-
mined to put the matter to the test of a careful investigation.

§ 184, The object of the experiments then was :—

1st. To determine whether the commencement of the dis-
order depended on the presence of pollen in the atmosphere.

9nd. To aseertain what number of polien grains would be
deposited on a given space each day during the prevalence

of hay-fever.
3rd. To determine the height to which pollen would rise

and the distance to which it might be transported by atmo-
spheric currents. , _
4th. To discover what relation the quantity of grass
pollen bears to that furnished by other orders of plants.
5th. To see what relation the guantity of pollen found
had to the severity of the symptoms produced.
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Atmospheric Experiments. 125
suffered from hay-fever toa degree which quite corresponded
with the largest quantity of pollen found: the cause of
this irregularity I was some time in discovering. 1 believe
now that the pollen was occasionally consumed by insects,
as it was not an uncommon occurrence for me to find the
scales of some of the Lepidoptera on the slide. In some
attempts also which I made to ascertain the exact weight of
pollen contained in one anther, the experiment was often
spoiled in consequence of the pollen being consumed by the
common blowfly. :

Then again I found that in the open air a high wind
would clear away a considerable portion of the pollen from
the dry glass after it had been deposited. To obviate these
difficulties I coated the surface of the glass with a mixture
of glycerine and water, but this also I found was liable to the
depredations of insects, and ultimately I was led to use the
fluid the formula for which is given at § 192.%

After I adopted the plan of coating the surface of the
cells with this fluid I found it prevented the deposits being
disturbed by insects, and I also found the guantity of pollen
to be rather less variable. The glasses were exposed for
twenty-four hours at a time, for five days in the week, and
for the whole of the forty-eight hours of the remaining two
days.

§ 200. The observations were commenced in the early part
of April, 1866, and were continued until the 1st of August.
It will be seen that occasionally there are days on which no
return of quantity of pollen is given. This was generally

# If this fluid is intended to be used for the collection of very small and
delicate organisms, it will be necessary to exercise great care in preparing
it. The spirit should be placed in an ordinary chemical * wash-bottle,” or in
a bottle from which it can be drawn by means of a syphon. After being
allowed to stand some days, three fourths of the spirit should be decanted by
means of the tubes in the wash-bottle or by the syphon, so as not to disturb
any sediment which may have been deposited, the object being to get rid of
all solid matter suspended in the fluid. After the water, glycerine, spirit and
carbolic acid have been mixed together, the fluid may be again decanted in the
manner deseribed above, and is then ready for use. It is scarcely necessary to
say that the mixture should never be allowed to remain open to the atmo-
gphere until placed on the glass.









128 Experimental Researches on Hay-Fever,

which growth may go on rapidly if the temperature is high
enough.

§ 205. Temperature, as I have previously intimated, had
an important though not a direct action in determining
the amount of pollen formed and discharged. A small
variation did not, ceferis paribus, produce a very marked
alteration in the quantity deposited; nor did it seem to
signify how often the changes occurred, providing these
kept within certain limits.

§ 206. The amount of rain had a more important
influence than any other single circumstance. It was not,
however, necessary that the aggregate amount should be
very great, The time over which the fall was distributed
was as important as the quantity. Gentle rain, for a few
hours at a time, followed by a day or two of sunny
weather, was, if the temperature kept moderately high, more
favorable to the formation and discharge of a large quantity
of pollen than were days of heavy rain followed by a long
period of very hot and dry weather,

It is, however, to be remarked that the quantity of
pollen is usually very large for some days after the change
from wet to dry weather has taken place, but if the heat
keeps up very high the supply after a time suddenly lessens,
and does not increase again very rapidly unless rain falls
within a given time.

§ 207. For some days after pollen began to appear in
appreciable quantity the amount was very small, and if the
number had remained at this point—if I may judge from
the absence of any very perceptible effect in my own case—
it is probable that, in the majority of instances, no symp-
toms which would particularly attract the attention of the
patient would be produced. And this leads me to observe
that in some parts of the country a similar state of things
will be almost a constant condition in the summer time,
Lands which are used for pastures and which are kept
moderately well cropped scarcely ever give rise to hay-fever,
for the reason that the greater part of the grass never
arrives at that degree of maturity to permit the formation
of pollen. In lands also which are considerably above the

















































140 Eaperimental Researches on Hay-Fever,

the quantity of pollen he will have to meet with in the
country,

These proportions will of course differ according to the
size of the town and the character of the country around it,
but the experiments given above prove in a very conelusive
manner that hay-fever is less severe in a town hecause
pollen is much less abundant.

§ 232 A number of experiments were again tried in
1869 behind my own residence. This is just outside the
periphery of the city, and is a half a mile nearer to the open
country (where the first observations were made) than the
place selected for the second course. Practically it was a
sort of midway between the two. Grass was grown and
made into hay within a hundred yards; and as I could be
on the spot quite fourteen hours out of the twenty four, it
seemed to be an excellent opportunity for trying the experi-
ments under conditions which were slightly more favorable
for getting exact results than they had been in the former
instances. -

In the experiments previously tried the slips of glass
were placed horizontally, but in these the slide was placed
perpendicularly, in tlie manner shown at figs., 8 and 9.
(Plate V.)

§ 283. In these experiments the same rule was ob-
gerved as in the first course, so far as regards the registering
of the symptoms each day before the slide was examined.
The results were quite as conclusive as in the first and
second course.

I had here an opportunity of being more constantly in
the open air, and in close proximity to the instruments,
than I had in the first course. This, I think, helped to
malke the svmptoms accord more closely with the quantity
of pollen collected than they had done in the first observa-
tions. 1 also found that it enabled me to predicate with
more confidence the probable rise or fall in the number of
pollen grains on each day.

As I have given the results of the first course of experi-
ments quite fully enough to enable us to see the connec-
tion there is between the quantity of pollen and the



















144 Experimental Researches on Hay-Fever,

upper atmosphere be reached by instruments? Two modes
presented themselves. One was for the observer to go to
some high mountain range, and there to expose the slips of
glass in the same manner these had been exposed in
the experiments already deseribed.  Another method
was to send up an instrument by a kite, or by a balloon, in
the same distriet in which the other observations had been
made,

§ R39. Against the first plan there were several objections,
In the first place, the air on high mountain ranges, such as
are accessible to observers in England, might be at best
only a mixture of the upper and lower strata. If we suppose
a current of air at the earth’s surface to pass over a level
country and then to meet with a high mountain range, a
large portion of the air in this lower current must, in
passing, be upraised, and thus we should have a mingling of
the upper and lower strata. Then another important
objection is that no comparative experiments could be tried
at the same spot at a lower level. In most cases there
must be a difference of some miles between the base of
a mountain range and the apex. And, further, it would
in most instances be found that the means of making a
comparison—the pollen—would be very scanty in such
situations. The only thing that could be done to give any
satisfactory results would be to make a course of experiments
on the plan I have followed at the lower levels, for two or
three seasons, and thus to see if a patient would escape the
disorder in such situations, This I have not been able to
do, and consequently cannot say positively that a patient
would to any extent escape the malady by going into
districts considerably above the sea-level. I think it is,
however, highly probable that in most instances he would
do so, and that in some particular situations the immunity
would be almost complete. To the consideration of this I
shall return in another chapter.

§ 240. The objections above named induced me to look
for some means of accomplishing the objeet in view which
would be free from them, and which would at the same time
be casily worked. Partly because of the simplicity of the
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open country where a large quantity of hay-grass was
growing,

I fully expected that pollen would be found in the upper
atmosphere, but that it would be in smaller quantity than
in the lower. I found, however, in this instance, that the
pollen in the upper strata was very largely in excess of that
of the lower strata. The number of pollen grains obtained
with the lower slide was ten. On the upper slide the
number was one hundred and four. I was considerably sur-
prised at this resulf, and felt sure the slides must have been
changed in some accidental way after being taken out of
the instruments to be examined under the microscope.

As I had no opportunity of repeating the experiment
during the hay-season of 1868 the matter had to stand over
until the following year, the impression remaining on my
mind that the numbers would be reversed when further trials
were made.

§ 242. In 1869 two other experiments were tried, the
first of these on July 10th, The altitude attained varied,
according to the force of the wind, from 600 to 800 feet. The
experiment occupied six hours, The wind blew all the time
from the east, and consequently would pass over a large por-
tion of the southern side of the city before it came in contact
with the instrument. The nearest grass land would be from
two and a half to three miles distant. Five hundred and
eighty-four pollen grains were depésited on the upper slide
in the six hours. Unfortunately the slide placed on the in-
strument at the lower level was accidentally damaged before
it had been examined, so that T could not make any compa-~
rison between the two quantities, A slide exposed, however,
for twenty-four hours on the previous day gave only sixteen
pollen grains, whilst the one exposed on the following day
had sixty-four on it.

The second experiment was tried on July 14th. The
weather had been fine for a portion of the day. A tolerably
strong wind was blowing from the north-west, consequently
this did not come much over the town. No rain had
fallen for three or four days. An ascent of four hours—
from 8 p.m. to 7 p.m.—gave a deposit on the upper slide of
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made at Filey Bay in 1870, Only one of these was
successful. In the former experiments at high altitudes
my object was to see what the difference was between the
pollen floating in the upper and lower strata of the atmo-
sphere. Here, however, I had a slightly different object
in view ; I was wishful in this case to ascertain if the upper
part of the atmosphere contained any pollen, or any other
form of organic matter after passing over about four hundred
miles of ocean, and also, if possible, I was wishful to get
to know at what altitude it ceased to be present.

It was not entirely on account of the important con-
nection this phase of the subject had with the study of
hay-fever that I was wishful to throw a little more light
upon it; but partly for the explanation it might help to -
give of the way in which the causes of disease may be
conveyed from one continent to another. Nevertheless, it
was not without interest in its conmection with hay-fever
only. It has already been shown® that dust and volcanic
ashes may be deposited in mid-ocean after travelling many
hundreds of miles in the upper regions of the atmosphere.
There are cases on record in which the attacks of hay-fever
have come on whilst the patients have been out at sea, and
if it can be shown that pollen will cross large tracts of ocean
it is not at all difficult to believe that at times it will
descend to the lower part of the atmosphere and be de-
posited on board any ship that comes in its way. In this
manner some of those anomalous cases of hay-fever
which have occurred out at sea may be reasonably accounted
for.f

§ 244. The instrument shown at figs. 11 and 12 (Plate
VII) was devised specially to assist this form of the investi-
gation, and is so constructed that it can be got up to any re-
quired altitude before pollen is allowed to come in contact with
the squares of thin glass which it is made to carry. It

# (5 236). :

$ Cattle and sheep arc sometimes taken on board ship for use in long
voyages, and of course require to be fed. In most cases the food must largely
SomsiAL o dry hay, In this way also a patient may be thrown in contact with
pollen and thus may have hay-fever developed.
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in these observations, they will have no lack of evidence
that they are at times presentin very large quantities, In
one experiment which lasted about four hours, and in which
the number of pollen grains collected at an altitnde of 1000
feet, was over twelve hundred, the spores of one of the
cryptogams* were so numerous that I could not count
them. At a rough estimate, however, there could not
have been fewer than six to seven thousand on the slide
(= 30,000 to 40,000 to the square inch).

§ 249. There is also another phase of the question which,
although it does not strictly belong to the subject, I must
not neglect to touch upon before I pass on to other matters.
I have shown that, at times, the granular matter of the
pollen grain has escaped from the sac before this has been
deposited on the slide, thus showing that the former must
have floated in the air as free granular matter.

Many of the multitudinous forms of germs and spores
which float in the atmosphere have, like pollen, a cellunlar
form, and also—like pollen—have granular contents. If
many of these should resemble pollen in its capacity for
absorbing water and discharging its granular matter under
the influence of moisture, we may have a form of finely
divided vegetable and animal matter thrown into the air,
which the best modern instruments would fail to discover
the origin and nature of, but which might, nevertheless, be
a powerful cause of disease. That the granular matter of
pollen can and does so act at times I am well satisfied.
Such, perhaps, is the state of the active cause of cholera. Of
the nature and origin of this latter I do not presume at
present to offer an opinion.

§ 250. I must now bring the experimental part of the
inquiry into the causes of hay-fever to a close. During its
to the conditions provided by the infusion. Now, chemists are in possession
of data showing that the possible amount of organic nitrogemous matter
in common clear water and common good air is remarkably small—so small,
indeed, that the question may fairly be asked, is it large enough fo admit of
the requisite number of germs the existence of which the vitalists assume in

water and air ?7  Vide Nature, July 21st, 1870.
* Probably they were the spores of the Uslilago segetum, or of several

species closely resembling these.
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life. As time passed on, however, there was a tendency
for the various arts and manufactures to be taken up as
separate occupations, and for the workers in these to loeate
themselves in the towns. This tendency had a great
impetus given to it in the reign of Edward IIT. During
this reign a number of Flemish weavers, skilled in the
manufacture of the finer sorts of woollen cloth, came over
and settled in various towns in England, and for greater
security the manufacture was principally carried on in
walled towns.® But in these times some of the largest
towns would not be larger than many of our villages and
smallest country towns are now ; and even when the division
of labour had been carried so far as to cause a considerable
number of the people to be specially devoted to trades and
to manufactures, whatever happened to he the nature of
their occupation, these would be subject to the atmospheric
conditions which prevail in the country to a far greater
extent than the inhabitants of our towns are at the present
day.

§ 258, After a time the domestic manufacture of woollen
cloth as an article of sale began to grow, and it was not
unusual for the cultivation of the soil and the manufacture
of some kind of woollen cloth to be followed by the same
individual. At this period, too, a system sprung up which
has continued more or less up to our own time., It was
the custom for the clothier, who at that time occupied the
place of the mill-owner of the present day, to deliver to the
weaver a certain weight of wool to be made into cloth at
his own home in the country. This system of domestic
manufacture was pretty equally distributed over the whole
country. The consequence of all this would be that, with
one part of our population the life would be essentially
rural whilst with the other, or town population, the condition
would, so far as atmospheric influences are concerned, very
closely approximate to that of the country manufacturer of

a later time. * :
§ 259. In the early bistory of the linen, cotton, and silk

» Wade's History of the Middle and Working Classes. Edinburgh :
W. and R. Chambers, 1842.
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it formerly did. Whether all this forcing is an unmixed
good is a question T need not enter upon here.

It is true there are parts of the country where some of
these changes have not taken place, but these are parts where
the population has not increased very rapidly, and which
have been, and still remain, purely agricultural ; but even
here the surplus population has been to a large extent
drafted off to feed the ever increasing demand in the large
towns, and in this way also a considerable number of in-
dividuals have been withdrawn from the preservative in-
fluence which a rural or semi-rural life exercises and have
been placed under conditions which are favorable to the
development of the predisposition to hay-fever,

§ 261. Inaddition to the spread of that kind of education
which consists of regular training and hook-learning, there
has been a vast advance made in another kind of education ;
and although this latter is not capable of being formulated or
of having its quantity estimated in the way that of the former
can be, it is nevertheless of immense value to the country.
It is in fact a hidden, but perhaps irregular and somewhat
fitful, stream of true technical education which affeets, more
or less, all below a eertain grade in society. The immense
progress which has of late years been made in every depart-
ment of trade and manufacture, and the greater complication
and intricacy which have been introduced into these have led
to a demand for skilled labour which was not dreamed of in
former times. This kind of labour has had, to a large
extent, to be formed out of the raw material furnished by
the unskilled labourer, In this process of training, faculties,
which would otherwise have laid dormant, have been called
into play. Intellect of a certain kind has been developed,
and, although there may not be many instances of the pos-
session of extraordinary acquirements, there are not wanting
examples of remarkable success in various walks of life,
amongst those who have had only this irregular kind of
training ; and there can be no doubt that by this alone the
intellectual capacity of the nation has been raised several
degrees, and that the constant tendency has been for a
certain number of the individuals belonging to this class to
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the malady shows itself later than in this case.  According
to a table given by Dr. Phaebus* showing the age at which
the disorder commenced in fifty-six cases, one patient only
was below six years of age (five vears and three months),
Out of the entire number eleven were found to have had their
first attack when between fifteen and twenty years of age;
but although the disorder may come on at any time up to
the age of forty, the period between the ages of five and
twenty-five years gives a much larger number of cases than
the other periods. Out of the total number—fifty.six—
thirty-seven of the patients had their first attack in one of
the years of the period named. I have already shown (§ 251)
that hay-fever is on the increase, and if its causes continue
to increase as they have done of late years it is very probable
the disease will be seen to commence both earlier and later
in life than it hitherto has done.

§ %66, No information that can be relied upon has yet
been obtained upon the effect which attacks of other diseases
have upon those of hay-fever. In one case a mild attack of
gastric fever, attended with congestion of the lungs, seemed
to cause the attacks of hay-fever which followed it to be milder
in character than they usually were ; but, as no experiments
on the quantity of pollen in the atmosphere were made at
the time, no inference of any value can be drawn from this
case. In a certain number of cases patients who suffer from
hay-fever are also affected with urticaria, but generally at
times of the year when the former is absent. The number
of those who do thus suffer is relatively larger than we find
in those affected with any other disease. From this it
would appear that there was some connection between the
two disorders, but aswe find that many persons who suffer from
urticaria are not affected with hay-fever and that many who
are victims to the latter are entirely free from the former, if
the connection does exist, it is scarcely probable that it is a
very close one; consequently we cannot say that the pre-
sence of one disorder is a certain sign of the existence of a
tendency to the other. Nevertheless it is not improbable

® Der Typische Frithsommer Katarrh oder das sogenannte Heuficher Heu-
Asthma, von Philipp Pheebus, M.D., &e,, Giessen, 1862, p. 71.
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terest in the bearing it has upon the study of the nature
and mode of action of other causes of disease.

§ 268, First attacks of hay-fever are gencrally milder and
less persistent than they are after a patient has suffered
for some years: this is no doubt due to the fact that the
susceptibility to the action of pollen is not so marked on its
first appearance as it is at a subequent time. There is also
in some cases a tendency for the disorder to take on the
asthmatic form in later years. In the case of the young
patient T have mentioned, although he lives in the country
the attack only came on when he was in the midst of a
meadow of hay-grass in full bloom. In my own case when
the attacks first commenced they were induced only when
I was in the immediate neighbourhoed of hay-grass in full
flower ; now it is sufficient for me to be anywhere outside
the city to have the symptoms unpleasantly severe at any
time during the hay season,

Whether the actual attacks increase the susceptibility or
whether this increase is due to other causes cannot at present
be determined ; but whatever may be the cause there does,
in most cases, appear to be a tendency for the susceptibility
to become more marked in each succeeding year. It should,
however, be borne in mind that, for the reasons already given
(§ 262), there must be a continued increase in the quantity
of pollen produced and that by making the attacks more
severe this may cause an apparent increase in the suscep-
tibility. But even if we make considerable allowance for
this circumstance there will still remain an undoubted
tendency for the susceptibility to become more marked as
time passes on.

§ 269. Dr. Pheebus divides the symptoms into six groups ;
viz., into the head group ; the eye group ; the nose group ;
the throat and mouth group; the chest group; and the
general symptoms,  Useful as this classification may occa-
sionally be there is, in most cases, no necessity for this
minute subdivision. For all practical purposes the simple
division into the asthmatic and the catarrhal forms of the dis-
order will answer quite as well as the elaborate classification
given above. If any other arrangement is necessary it
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rule even a less time than this: sometimes not more than
an hour elapses before the paroxysm shows itself, and in
some cases the latter comes on at once. 1Inone case which
Dr. Pheebus mentions the attack came on immediately
when bunches of ripe grass and wild flowers were brought
to the patient by some friends,

1f there are premonitory symptoms in hay-fever these must
be produced in one of two ways, namely, either by the causes
of the disorder itself or by causes which have no necessary
connection with it. If produced by the former they must
be of the same nature as those of the acute stage of the
disorder, differing only in degree. But if produced by the
latter they may be more or less different in character, and
since they may thus differ and are produced by unlike causes
they cannot be a mnecessary and invariable antecedent to
attacks of the genuine disease,

§ 271. This view of the case is supported by the fact
that the malady can, by the application of the requisite
quantity of pollen, be brought on at any time without the
development of premonitory symptoms; and especially by
the fact that however often and however slowly or rapidly
these artificial attacks may be produced they ave never pre-
ceded by symptoms such as have been spoken of. In the
case mentioned by Dr. Pheebus the attack came on suddenly
and without any such symptoms. I have, as has been
stated, several times had similar attacks when brought
suddenly into contact with pollen, and there are scattered
through the works of writers on hay-fever records of many
similar cases. But in order to test the matter more fully
a series of observations was made on the temperature and on
the pulse of a hay-fever patient during two months of the
year 1867. The observations were commenced on the 28th
of April—six weeks before the attacks of hay-fever usually
came on—and were continued to June 28th, this being the
period at which the quantity of pollen collected was gene-
rally at its highest point, and, as a matter of course, the
time at which the attacks were also at their highest degree
of intensity. The time was divided into two equal periods,
viz., one comprising the days occurring between the 28th of
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if the quantity of pollen in the air becomes moderately large
this will go on increasing so rapidly that in a short time no
air whatever can be drawn through the nostrils. This
swelling and stoppage in the nares often alters in a very
curious and apparently unaccountable manner. After both
passages have been equally closed for a time, if the patient gets
into a recumbent position, so as to lie on one side, the nasal
passage which is uppermost becomes after a short time quite
open, whilst the lower one becomes still more completely
occluded. This change is caused by the fluid in the sub-
mucous tissue gravitating towards the lowest part, and as
often as the position is changed this alteration in the con-
dition of the two passages will take place.

During the hay season most patients not only have
paroxysms of sneezing in the day, but frequently also during
the night, and especially when the disorder is just arriving
at its highest point of intensity. I have myself had such
attacks often, and knowing that pollen was seldom present
in the air of a bedroom in quantity sufficient to bring
them on, I was not able to account for them. After
some time, however, I noticed that these attacks only came
on when the nasal passages had been more or less occluded
for a time, and that so long as there was no change in the
condition of the two when they were swollen, the sneezing
in the night did not oceur by any means so often as it did
when one of the nares suddenly became permeable to air.
On trying the experiment I found that the paroxysms of
sneezing could be brought on by changing from side to side
whilst in the recumbent posture, so as to give time for the
fluid in the submucous tissue to gravitate and close the
lower passage whilst the upper one became patent. It
seems as if the sensibility of the Schneiderian membrane
becomes lessened by the pressure of the fluid, and as soon
as this pressure is removed by the gravitation of the fluid,
not only does the normal amount of sensibility return, but
for a short time some degree of hyperesthesia is acquired.
In this way some of the violent attacks of sneezing which
occur in the night may be accounted for, © Whether this is
the true explanation or not it is quite certain that in most
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any of the cereals happen to be in bloom at the time hay-
making is about finishing in any district, patients residing
in this district will find their attacks to be prolonged, and
if it happens that a second crop of grass comes into flower
before the harvest has got over, the attack may seem almost
continuous from May to September.

When once the stage of convalescence has set in, if the
patient keeps free from the influence of pollen, the recovery
is very rapid. This may, however, appear to set in two or
three times in the course of a season. If there is a fall of
rain for three or four days in succession, and especially if
this is tolerably continuous, the symptoms moderate so
quickly that the patient may think the stage of convalescence
has commenced. Unless the hay has been got in, however,
he may generally expect a return of the disorder before the
season is over, When the patient does get fairly from
under the influence of pollen, however, the change is
very marked. A single night is sufficient to produce a very
agreeable change. IHowever profuse the discharge from the
nostrils may have been, it rapidly lessens and becomes more
inspissated and puriform., The swelling of the submucous
tissue subsides, the heat and tenderness of the ale nasi and
of the lining membrane of the nares lessens, and in the
course of three or four days the patient considers himself
quite well. Generally, however, the convalescence is much
more slow than this, for the reason that in most seasons
the quantity of pollen diminishes slowly. So much depends
upon accidental circumstances that no rule can be laid
down. A rapid growth of hay-grass with a very favorable
hay-making season will make a short—though it may be
sharp—attack, and vice versd.

§ 277. If active exercise is taken when the disorder has
become fully established the irritation in the hard palate,
the nostrils, and the fauces will become very marked. The
fits of sneezing also will become more violent and prolonged.
When we remember that the quantity of air inhaled in
violent exercise is three to four times the quantity we take
in in a state of rest, it is easy to see that rest and exercise
must make a wide difference in the severity of the symp-

i |
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In the third experiment 1000 inspirations, made whilst the
patient was walking at the rate of three miles per hour, gave
a deposit of 253 pollen grains. During the same time the
glass placed on the vane gave fifty-cight only.

In these three experiments we have a total of 508 pollen
grains obtained by 2000 inspirations: in these the air was
made to pass over a space of one square centimétre of the
prepared glass at a rate varying from seventeen to twenty-
eight respirations per minute, each inspiration taking in from
thirty to forty cubic inches of air. The total of the deposits
obtained on the slides placed on the vane was 115. Com-
paring these quantities we find that we have 4-4 pollen grains
inhaled for each one that is deposited on the glass.

§ 279. If we institute a similar comparison to that made
in the deposits obtained in the ordinary way, we find, in this
case, that the difference between the quantity of pollen
inhaled whilst in a state of rest, and during violent exercise,
is very considerable. Ten hours passed in the open air
in a state of rest would give a deposit of 2300 pollen grains ;
but if we suppose that three times the guantity would be
inhaled during violent exercise the number would be 6900 ;
or in other words we should have an extra deposit of
4600 on the same space of mucous membrane. This
number is rarely, if in any case, reached, because it seldom
happens that a patient passes ten hours consecutively in the
open air, and very rarely does it come to pass that violent
exercise is taken for so long a period. In proportion, how-
ever, to the amount of exercise taken and the length of time
passed in the open air during the period the grasses are in
flower, so will be the approach to the results here given;
and if we make an exact estimate of the difference between
the number of respirations and the volume of air taken into
the lungs, during active exercise and in a state of rest, we
shall find that the percentage of increase given above, large
as it is, will be rather under than over the mark. The
inevitable consequence of this must be that exercise in the
open air must, during the hay-season, increase the severity
of the attacks of hay-fever,

§ 280, The mucous membranes of the fances and of the
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penetrate much farther into the bronchial tubes than the
entire pollen grain will, and that it causes less catarrh but
more severe asthmatic symptoms than the pollen does. T
have never, for obvious reasons, been able to demonstrate
this very clearly, and can only therefore give it as an opinion
which I have not as yet been able to verify; but if the
opinion is correct it will help us to account for the differences
we find in the severity of the asthmatic symptoms at various
times, and which the quantity of pollen in the air does not
always quite account for,

The duration of these symptoms will be found to differ
much in different cases, and although a rapid improvement
may often take place up to a certain point, some degree of
obstruction in the breathing is apt to remain after most of
the other symptoms have disappeared, and I believe that
this is more likely to be the case when free granular matter
has been inhaled than it is under other circumstances. So
much, however, depends upon accidental conditions, of the
precise nature of which we have not yet a full knowledge,
that no rule can, at present, ke laid down.

§ R95. The cough varies in character and severity in
different individuals as much as any other symptom ; in
some cases it may be dry and spasmodic, and at the same
time very troublesome ; whilst in others it will be moist and
will give comparatively little trouble. In some instances it
is most severe in the daytime, in others in the night ; and
" as I have before stated is attended with a varying amount
of expectoration, the quantity of which seems to depend
more upon the suseeptibility of the mucous membrane to the
influence of pollen than it does on any other circumstance ;
that is to say, changes of temperature, or a dry or moist
condition of the atmosphere, do not seem to have much
influence upon the quantity which is voided.

The condition of the urine in attacks of hay-fever has
not been examined sufficiently often to permit precise state-
ments upon it to be made. By some it is said to be quite
clear and in every respect natural and healthy looking
during an attack ; by others it is said to be high coloured
and to leave a sediment on standing.
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extreme susceptibility of the nervous system as is here
described, and can, therefore, only give these cases on the
authority of the writers mentioned by Dr. Pheebus.

§ R98. A feverish condition, as I have previously
intimated, is rarely seen in any but the asthmatic form of
the disorder ; except when produced artificially by inhaling
pollen® or by inoculating with it, I have myself never had
any feverish symptoms. When it does come on there is a
frequent and full pulse, with more or less shivering ; hot
dry skin, with a bruised feeling in wvarious parts of the
body ; sleeplessness from a crowd of ideas which will rush
through the mind in spite of the patient’s efforts to quiet
himself and sink off to rest, These symptoms usually pass
off with a profuse perspiration which may last for some
hours. In the long and violent attacks of sneezing, which
occur just before the hay-grass commences to be cut, the
pulse will rise, the face will flush, and the respiration will
quicken ; but these symptoms are only temporary ; in a few
minutes at most they usually pass away, and do ot
reappear until the next paroxysm of sneezing comes on.
A fit of this sort generally ends with slight shivering
and with the patient being bathed all over with cold per-
spiration.

Although T have stated that feverish symptoms do not
usually come on in the catarrhal form of the disorder, it is
only right to say that T do not consider that sufficient
evidence has yet been gathered on this point to enable us
to say under what precise circumstances they do or do not
come on, Not only is there a different amount of sus-
ceptibility in different individuals, but, if ever the matter is
more closely investigated, different pollens will probably be
found to have different powers in respect to the intensity of
the feverish symptoms they may produce.

§ 299. Almost all authors agree in the opinion that hay-
fever leaves no perceptible effects behind. It may dis-
appear slowly in some cases, and in some it may terminate
with a somewhat troublesome attack of diarrheea, and in

* Tn these cases it was only when the pollen of one of the Amentacem was
used that feverish symptoms came on.
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cive to the wants of the economy. In order to accomplish
this two kinds of changes may take place,—I1st, the exuda-
tion serves as a blastema in which new vital structures
originate and are developed ; 2nd, it exhibits no power of
becoming organized, and the exuded matters, together with
the textures involved in them, die.”’#

In the experiments on the action of pollen on the skin,
as we have seen, neither of these events came to pass.
The efiused fluid probably consists only of serum, and as it
does mnot give rise to either pain, heat, or redness, and
leaves no mark of its presence behind it after the exudation
has been absorbed, it cannot be considered inflammatory in
the proper sense of the term.

Serous exudation is said to be caused either by too great
a pressure of the blood, by the want of the proper power
of absorption by the lymphatics, by a watery state of the
blood, or by an abnormal degree of porosity of the vessels.
Since we cannot suppose that the effusion, in cases of hay-
fever, is produced by any of the three first-named causes,
we must believe it to be due to the abnormal porosity of
the vessels.

It is a remarkable fact that when pollen is applied to
the abraded skin the capillaries of the corium—the part to
which the pollen is directly applied—escape its action
altogether, the whole of its power being concentrated on
the capillaries of the cellular tissue underneath. It is this
power of dilating, and of causing exudation from, the capillary
vessels of the comnective tissue that constitutes the great
peculiarity in the action of pollen.

§ 302. When pollen comes in contact with mucous
membrane we have not only exudation into the submucous
tissue, but also a largely increased secretion on the surface
of the membrane and in its follicles; and I am inclined to
think that the relative quantity of fluid poured out in these
situations will vary according to the kind and condition of
the pollen. In the effusion which occurs on the surface
and in the effect which the effused fluid has we have phe-

% (linical Lectures on the Principles and Practice of Medicine, by John
Hughes Bennett, M.D., F.R.S.E., Edinburgh, 1858, p. 133.







192 Experimental Researches on Hay-Fever

irregular, as if there was some attempt at division, but in
others the outline is circular. If dyed (on Beale’s method)
with an ammoniacal solution of carmine, or, better still,
with a weak alcoholic solution of chloride of aniline, they
are very distinctly seen on account of the avidity with which
they seize upon the colouring matter; in this respect they
closely resemble the nuclei of pus-cells. After the exuda-
tion has continued for a short time, cells which are not
easily distinguished from the white cells of the blood are
intermingled with the nuclei. Still later perfeet pus-cells
are present, but these are at first very few in number. 1In
the earliest stage epithelial cells may be seen here and
there, and generally these are of the ciliated kind.

After the irritation has been kept up for a length of
time by the constant inhalation of pollen, very few cells of
any kind will be seen in the effused fluid, the principal
ingredient being the granular matter of which I have just
spoken, It should be observed, however, that a single drop
of the exudation will make three or four microscopic cells—
each containing 700 or 800 * fields”—and that, as the
character of the exuded fluid varies at different parts of the
day, it would require a much greater amount of time than
I could spare to enable me to say definitely what its con-
stituents are.

§ 804. When the pollen in the air begins to diminish the
number of pus-cells in a given quantity of the effusion
increases, but whether it is because they are formed more
rapidly, or because they are carried away less rapidly by the
diminished discharge, it is impossible to say, but certain it
is that, relatively to the amount of the discharge, they
continue to increase until the patient becomes nearly well.
It is a singular circumstance, too, that in all my examina-
tions of the effused fluid by the microscope I have seen very
few perfect pollen grains; and compared with the number
inhaled, very few empty pollen sacs, Whether this must
be attributed to the solvent power of the serum, or to the
fact that they are to a large extent carried away by it
cannot be determined ; but if I had depended upon my
examinations of the exuded fluid for a knowledge of the
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because in the latter stages of this disorder we have no
means of distinguishing it from ordinary catarrh, and after
the attack has passed away there is, in the condition of the
mucous membrane of a hay-fever patient, nothing to show
that the part has been affected, nor yet to indicate that the
susceptibility still remains,

§ 807. One part of the effect produced by pollen is due
to its direct action, and another to its indirect or reflex
action. The discharge of serum in the nares is an example
of the first kind, whilst the effusion into the subeutaneous
cellular tissue is an example of the second kind of action,
In the congestion of the vessels of the conjunctiva we may
have both kinds of action,. The reflex mode of action may
be exhibited by any irritant being applied to the mucous
membrane of the nostrils; every aurist knows that the
introduction of the catheter to the Eustachian tube will give
rise to a flow of tears and to congestion of the conjunctival
vessels, and I have frequently seen the application of pollen
to the nares produce slight redness of the eyeball, but this
has generally been when a tolerably large quantity of pollen
has been applied. Another way in which reflex action may
manifest itself is when the irritation in the nostril is trans-
ferred to the bronchial tubes and produces slight asthmatic
symptoms ; this also I have experienced on two occasions.

§ 808. Almost every writer on hay-fever has attributed
the dyspncea which occurs in the asthmatic form of the
disorder to spasm of the circular muscles of the bronchial
tubes. That this is at least very doubtful I think I shall
be able to show,

If we breathe through a tube which has the same dia-
meter as the trachea we find that air enters the lungs freely,
and that there is apparently a certain amount of surplus
space in the tube. This is proved by the circumstance
that we can breathe through tubes of a much less diameter
than that of the trachea without producing any unpleasant
difficulty of breathing. If, instead of wusing a single tube
the size of the trachea, we use two tubes the diameter of
the bronchial tubes which form the first division of the
trachea, we find the same rule holds good. If we carry the
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curred it was only necessary to attempt, for a time, to
breathe through the nares in order to produce the true
asthmatic condition, so far as the dyspneea is concerned,
How, then, is the relaxation of the so-called spasm brought
about? T have shown that when a patient has been in a
recumbent position for a time a change from one side to
the other would close the nasal aperture on the lower side,
and at the same time open the upper one ; but, curiously
enough, if the patient placed himself on his back when the
passage of fluid from one nostril to the other was only
half completed, the closure of both would be almost com-
plete, and in this state he would find it impossible to pass
sufficient air through the nostrils to keep up healthy
respiration. I have again and again tried the experiment
of attempting to breathe through the nostrils only when
they have been in this condition, and have always found
that I could produce all the distress of a true asthmatic
attack by keeping up the experiment for a few minutes
only, -

§ 311, The same swelling of the submucous tissue is
present in the larynx and trachea, and probably also in the
larger bronchial tubes,® and we have only to suppose that
the same changes which occur in the nares take place in the
larynx or at the bifurcation of the trachea, and we have
all the conditions necessary for the production of a fit of
asthma, apparently by spasm, and for its relief by the so-
called relaxation.

Then again exacerbations of an asthmatic attack very
often occur in the night; and sometimes when the day has
been comparatively free from difficulty of breathing a sud-
den attack may come on in the night. This also I believe
is often due to a change in the position and quantity of fluid
in particular parts of the cellular tissue of the air passages,
por do I think it always necessary for the bronchial tubes
themselves to be affected in order to produce an asthmatic

# Tt is not probable that any great quantity of pollen penetrates to the
amaller bronchial tubes, becaunse, if this were the ease, such an amount of
wdema would be produced that fatal consequences must often speedily

GOSN,

|
|
g
{
|
i
A
%
.1







198 Eaxperimental Researches on Hay-Fever :

symptoms not unlike those of hay-fever, but until these
are found it is better to concentrate our attention upon
causes within our reach rather than to allow it to be
dissipated by extending our investigations over too wide an
area ; 1 have done so in this case, and have not had any
cause to regret the course taken,

§ 314, The treatment of hay-fever has been spoken of
by some authors as being, in their hands, very successful,
I regret to say that in my hands it has been very unsue-
cessful ; mor have I ever met with a case in which I ecould
feel sure that the administration of remedies had really
produced a cure. It is true many cases are given by
authors where ‘the use of certain remedies seemed to be
followed by an improvement or by a cessation of the symp-
toms, but in most of these cases I am convinced that the
cure was due to the patients’ removal beyond the reach of
the cause or to the gradual diminution in the quantity of
the latter. In the early part of my yearly attacks I have
frequently made the same mistake, and, with the light that
the experiments described in the preceding pages have
thrown upon the natural history of the disease, one cannot
help feeling somewhat humbled by the recollection of the
ready manner in which we are sometimes led to adopt the
post hoe ergo propter hoc mode of reasoning.

§ 815. For some years after I first began to suffer from
hay-fever I tried a great number of remedies; amongst
these were baths in various forms—the vapour bath, the
hot-air bath, as well as the plunge and the shower bath—
but none of these seemed to be of the slightest use ; and,
as far as I can now remember, I was using the plunge bath
regularly at the time the disorder first came on. I also
used a variety of remedies in the shape of drugs. These
were used in various doses: some of them, even when
taken in very small doses, produced effects which made me
glad to put up with the annoyance occasioned by the yearly
recurrence of the disorder. Quinine was a medicine of
this sort, as were also, to a slight extent, Arsenic and Nuwz
vomica. But no drug that I have ever tried, either upon
myself or others, has seemed to be productive of any
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