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In a previous communication (1) it was noted that haemolytic
streptococci isolated from the tonsils, adenoids or accessory nasal
sinuses of cases of acute and subacute glomerular nephritis produced,
in broth cultures, "toxins" which caused skin reactions similar to
those caused by the "Dick Toxin." While studying the property of
these filtrates, it was observed that intense skin reactions often occurred
in patients suffering from acute and subacute nephritis associated with
infections caused by haemolytic streptococci. A systematic study
was, therefore, made of the incidence and intensity of the skin reac-
tions to these bouillon filtrates of haemolytic streptococci in three
groups of cases; first, patients suffering from acute and subacute
nephritis; secondly, normal individuals and patients affected with
miscellaneous conditions, and thirdly, patients suffering from uncom-
plicated acute tonsillitis. There will be no attempt to discuss at this
time the nature of these filtrates.

It is, however, to be noted that many observers have found that
haemolytic streptococci recovered from various forms of infection are
capable of elaborating "toxic" substances when grown in broth (2, 3,
4, 5, 6, 7, 8, 9, 10, 11).

Although these filtrates are usually more resistant to heat and less
potent than the "Dick Toxin," yet they possess other properties in
commonwith the "Dick Toxin," for they are frequently neutralizable
by antiscarlatinal serum (3, 7, 9, 10) and are considered by some to
differ only quantitatively from the "Dick Toxin," though qualitative
differences have also been observed (10, 11, 13, 13a).

1 Aided by a grant from the Ella Sachs Plotz Foundation.
2Jacques Loeb Fellow in Medicine.
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SKIN REACTIONS IN NEPHRITIS

The significance of the Dick reaction and of the reactions caused
by filtrates obtained from the growth of non-scarlatinal strains of
haemolytic streptococci is not perfectly clear. Mackenzie and
Hanger (5) considered that the reactions which they obtained indi-
cated an acquired allergy, and that the skin reaction was probably
similar in nature to the local tuberculin reaction. There is increasing
evidence to sustain this point of view. Dochez and Sherman (12)
have shown that the skin of rabbits and guinea pigs, previously inocu-
lated with living cultures of Streptococcus scarlatinae, becomes sensitive
to filtrates of this organism; while Zinsser and Grinnell (13) have
observed that the pronounced skin reactions to haemolytic strepto-
coccus filtrates and to the "Dick Toxin," which can be obtained
in guinea pigs infected with haemolytic streptococci, may fade or
disappear after the infection has persisted for some days, and later
reappear again. They conclude that these reactions are allergic in
nature and comparable to the tuberculin reaction. Wehave observed
the same phenomena in rabbits infected subcutaneously by strains of
haemolytic straptococci obtained from infections in acute nephritis.
The skin of the rabbit which, under normal conditions gives no reac-
tion to the intracutaneous injection of 0.2 cc. of undiluted filtrate,
may react to the same filtrates within five to seven days after the
onset of an induced local streptococcus infection, by an area of ery-
thema and oedema 1-2 cm. in diameter. Two or three weeks later
the hypersensitiveness of the skin usually disappears. Wecould not
determine that these reactions were specific for different strains.
Infection of the rabbit by one strain of haemolytic streptococcus
rendered the skin sensitive to filtrates from many strains of haemolytic
streptococci as well as to the "Dick Toxin." Dochez and Stevens
(14) have shown that two phases of cutaneous allergy develop when
rabbits are immunized with filtrates of haemolytic streptococci from
erysipelas. The reactions occurring during the first period of allergy
can be neutralized with erysipelas immune serum, but the reaction
during the second phase cannot.

The important observations of Cooke (15), upon the nature of the
Dick reaction, bring strong evidence to show that the Dick reaction
depends upon an allergy acquired, through streptococcus infections,
during early life. A positive reaction may become temporarily
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negative through desensitization or be rendered permanently nega-
tive by the production in the body of antitoxin. Kirchner (16)
states that he can sensitize the cornea of rabbits against filtrates
of both scarlatinal strains and non-scarlatinal strains of haemolytic
streptococci.

METHODS

In the present investigation 18 strains of hemolytic streptococci were employed.
Thirteen of them were of the beta type and five of alpha type. The organisms
were grown in beef infusion peptone broth of pH 7.4 for 18 hours at 36.5°C.,
which was then filtered through Berkefelt candles and Seitz filters. For skin
reactions the filtrates were usually employed in 1-100 dilutions. Whenpositive
skin reactions were obtained with these dilutions, tests were made as a rule with
1-500, 1-1000, 1-2000 and occasionally 1-5000 dilutions. For each test 0.1 cc.
cf the dilution was employed. Stock bouillon in 1-100 dilution was employed as a
control and a Dick reaction with 1 S.T.D. of "toxin" was always made at the same
time. The skin reactions were read at the end of 18 hours and 24 hours. The
reaction was considered negative unless the area of erythema measured more than
1.0 cm. in one diameter. Reactions of 1 to 1.5 cm. were termed +; reactions of
1.5 to 2.0 cm. were termed + +, reactions of 2.0 to 2.5 cm. in diameter were termed
+ + + and all reactions 2.5 cm. in diameter or over were designated + + + +.

Since the observations have been carried on over several years it has been neces-
sary to prepare many batches of filtrates. These have been titrated against a
known reactor before they were employed for tests. It was surprising to note with
what regularity a single strain produced a filtrate of approximately the same
strength.

Skin reactions in normal persons and patients suffering from
miscellaneous conditions.

Mackenzie and Hanger (5) found young children quite regularly
insensitive to the filtrates which they employed, but obtained positive
reactions in a very large proportion of adults. They were not able to
correlate these reactions with previous or existing infections, nor
could they find any apparent relation between the presence of these
skin reactions and any one disease or group of diseases. They
employed comparatively large doses of filtrate using 0.03 to 0.04 cc.
of undiluted broth filtrates. Howell and Corrigan (17) found that a
high percentage of persons, both healthy and diseased, reacted posi-
tively to streptococcus filtrates, and that there was no apparent cor-
relation between the skin reactions and the etiological factors of the
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disease. Children that were susceptible to streptococcus infections
gave a higher percentage of positive reactions with all streptococcus
filtrates than did other children or adults. They suggest that a
positive skin reaction with streptococcus filtrates may indicate sus-
ceptibility to streptococcus infections. Lash and Kaplan (2) ob-
tained 8.1 per cent positive skin reactions in 247 women who were
either normal (20), pregnant (86), or puerperal (141), with filtrates
in 1-1000 dilution of a streptococcus obtained from a case of puer-
peral septicaemia. Birkhaug (6) found that 21 per cent of school
children, between the ages of 7 and 17 years, gave positive skin re-
actions to the toxin from Streptococcus erysipelatis, while 27 per cent
of 135 hospital patients, between the ages of 17 and 72 years, gave
positive reactions to 1 S.T.D.

Amoss, Hansen-Pruss and Bliss (18) state that 70 per cent of
normal men, and 80 per cent of normal womengive more or less marked
skin reactions to erysipelas toxin in 1-100 dilution.

Statistics concerning the occurrence of positive Dick reactions in
children and adults vary considerably. Dick and Dick (19) give
58.8 per cent of positive reactions in 1250 persons; Lees (20) 49.8 per
cent positive reactions amongst 530 University students; Zingher
(21) 26.3 per cent positive reactions amongst children in New York
City while Dyer (22) found that school children from rural and urban
districts might show a variation in positive reactions from 100 per
cent to 25 per cent.

It is obviously impossible to make accurate comparisons of the
incidence of positive skin reactions to streptococcus filtrates obtained
by different observers. So much depends upon the dosage, the strength
of the various filtrates and the group of individuals tested. It is
possible, however, to compare with a considerable degree of accuracy
the tests performed with standardized filtrates by a single observer in
different groups of patients.

Wehave tested the skin of 60 individuals, who were supposedly
normal or who were suffering from a miscellany of conditions, with
bouillon filtrates of the strains of haemolytic streptococci isolated
from infections in acute nephritis. Eighteen different strains were
employed in the preparation of these filtrates, and the filtrates from 2
to 16 strains were employed for tests on each individual. An average
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of 9 filtrates was used for tests in each person. Most of these persons
were between 18 and 35 years of age. Of the 60 individuals one-half
were supposedly normal, the other half, though not acutely ill,were
affected with a variety of conditions, such as chronic valvular heart
disease, duodenal ulcer, multiple sclerosis, hyperthyroidism, chronic
tonsillitis, diabetes, hereditary telangiectasis. chronic sinusitis,

TABLE 1

Incidence of reactions. Normals

Total + or more ++++ Dick +
number

Number Per cent Number Per cent Number Per cent

Subjects ....................... 60 38 62.2 15 25 14 20.3
Tests ....................... 542 167 30.8 33 6

TABLE 2

Reactions with less dilute filtrates. Normals

Intensity of reaction at following dilutions of filtrate
Subject Strain of filtrate

1-100 1-50 1-20

1 { a 0 +++
b ++ +

2 { a 0 02 ~~~~b0 0

a 0 0
3 b + ++++

c 0 +

a 0 + ++
4 b 0 0 +'I c 0 0

d + + +++

arteriosclerosis, chronic tuberculosis, convalescence from pneumonia
and typhoid fever.

Table 1 gives the incidences of total reactions, the incidence of
strong reactions and the proportions of positive reactions in this group
of control cases.

It was found that about two-thirds of all these patients gave some
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reaction to one or more of the filtrates in 1-100 dilutions, but that only
one-fourth of the patients gave strong reactions in this dilution.
Comparatively few patients gave reactions to dilutions of 1-500 or
more. Of 33 individuals, selected largely from those who had reacted
to the filtrates in 1-100 dilutions, who were tested with a 1-500
dilution of the filtrates 15 or 45.4 per cent gave + or greater reac-
tions, while only 3 or 9 per cent gave + + + + reactions.

Four of the entire number of the negative reactors were tested with
less dilute filtrates, 1-50 and 1-20 being employed. Two individuals
who gave negative reactions with 1-100 dilutions showed +++
reactions with 1-50 dilutions. One individual gave a negative
reaction at 1-50 but a + reaction at 1-20, and one individual gave
negative reactions both with 1-50 and 1-20 dilutions. The titrations
of these reactions are given in Table 2.

The positive Dick reactions were obtained almost entirely among
the individuals that gave positive reactions to the bouillon filtrates.
Of the 14 positive Dick reactions 13 occurred amongst the positive
reactors and one amongst the negative reactors

It is important to draw attention to the fact, that, in the miscel-
laneous group, there were five individuals who suffered from chronic
sinusitis or chronic tonsillitis. All five of these patients gave positive
reactions and four of them showed + + + + reactions to one or more
of the filtrates. Furthermore all of these five individuals came in the
group of 15 who gave + reactions in 1-500 dilutions, while the 3 indi-
viduals who gave + + + + reactions in 1-500 dilutions belong to this
group of chronic tonsillitis and sinusitis.

From the observations made on these 60 persons, it may be con-
cluded that the skin reactions to these bouillon filtrates of haemolytic
streptococci vary considerably in different individuals. The skin of
some individuals may be almost insensitive to comparatively large
doses of the filtrates, while the skin of other persons may react quite
vigorously to considerably diluted filtrate. It was also observed that
reactions to the same filtrates might vary from time to time. -In
several individuals reactions that were at first + + to ++++
became on subsequent tests +. It was also noted that in this control
group the individuals having obvious chronic tonsillitis or sinusitis
were among those most likely to give strong reactions.
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Skin reactions in acute and subacute nephritis
The results obtained from. the skin tests made upon patients suffer-

ing with acute and subacute nephritis differed, in several respects, from
those in the control groups.

Twenty-seven patients were tested. An average of 9 filtrates from
different strains was used in each patient. Table 3 shows the number
and percentage of positive reactions obtained in these twenty-seven
patients with 0.1 cc. of 1-100 dilutions of filtrates.

It may be seen from the table that this group of patients suffering
from nephritis gave reactions much more frequently than the control
groups; that they gave many more + + + + reactions, and that they
reacted to a greater number of filtrates. When one measures the
susceptibility of these patients to the streptococcus filtrates, by titrat-

TABLE 3

Incidence of reactions. Nephritis

Total + or more ++++ Dick +
number Number Per cent Number Per cent Number Per cent

Patients ........................ 27 22 81.4 18 66.6 9 33.3
Tests ......................... 259 162 62.5 62 23.9

ing the dose of filtrate, the difference becomes even more striking. Of
12 patients tested with 1-500 dilutions 9, or 75 per cent gave + to
+ + + + reactions, whereas in the control group only 45.4 per cent of
33 cases tested with 1-500 dilutions gave + reactions. Of the 12
nephritics 6, or 50 per cent, gave + +++ reactions with 1-500
dilutions whereas only 9 per cent of the controls gave + + + +
reactions with this dilution. In the cases of nephritis, many positive
reactions were obtained with still greater dilution, of filtrate. Of
7 patients tested with 1-1000 dilution, 5 gave + reactions or greater
and 2 + + + + reactions. Of 5 patients tested with 1-2000 dilutions,
2 gave + + + + reactions, and one of two patients tested with 1-5000
dilutions gave a + reaction.

In the group of nephritics, there seemed to be no definite relationship
between reactions from filtrates and reactions from "Dick Toxin."
There were 9 of the 27 patients who gave positive Dick reactions. All
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of these gave + + + + reactions with the bouillon filtrates. Of the
18 patients who gave negative Dick reactions 9 or 50 per cent gave
++++ reactions with the bouillon filtrates. It can only be said,
therefore, that when the Dick reaction was positive the reactions with
filtrate were strongly positive, but that strongly positive reactions
with filtrates occurred in one-half the patients that gave negative Dick
reactions.

Amongst the 27 nephritics, there were 4 cases that gave no reactions
to any filtrates of the streptococci, and that also gave negative Dick
reactions. Three of these patients had marked oedema at the time
the tests were made. One of these three, who had much oedema at the
time the first tests were made, was retested later after the oedema had
subsided and still showed completely negative reactions. The fourth
had only moderate oedema. It is possible that marked oedema of the
subcutaneous tissues may favor rapid absorbtion of the injected
bacterial filtrate, such as occurs with sodium chloride solution, and
thereby reduce the liability of a reaction in the skin, though it is more
probable that the skin of these patients was actually insensitive to the
filtrates.

The skin reactions in this group of 27 nephritics seemed to persist in
the same degree and intensity in many patients for months or even
years. Two patients have shown skin reactions of the same intensity
for 8 months, 2 for 1 year, 1 for 1 year and 8 months, one for 2 years,
2 for 2 years and 8 months, and one for 3 years. Amongthis group of
9 retested patients, there are three who have, apparently, recovered
completely from their attacks of acute nephritis as well as from the
infection. The acute nephritis in each instance was associated with an
acute tonsillitis due to ,B haemolytic streptococci. In all three,
tonsillectomy was performed during the early stage of nephritis.
Repeated examinations over a period of 8 months in one case and 2
years and 8 months in the other two have shown that they were free
from infection, and cultures from the pharynx and nasopharynx have
not shown ,B haemolytic streptococci. Three of the 9 patients retested
are symptomatically well, but still show traces of albumen and occa-
sional hyaline casts in the urine, while cultures from the pharynx have
shown from time to time haemolytic streptococci; in the remaining
group of three of the total 9 cases, the original acute or subacute
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nephritis has become chronic, infections have persisted and cultures
from the infections of the pharynx and paranasal sinuses have shown
constantly haemolytic streptococci.

These observations indicate that the increased sensitiveness of the
skin of patients, suffering from acute and subacute nephritis, may
persist for long periods of time, and that skin reactions of great
intensity, in these patients, are not necessarily dependent upon the
existence of a demonstrable infection or upon the carrier state.

It seemed necessary, however, to obtain further information as to
the relation of the positive skin reaction to acute infections, produced
by haemolytic streptococci of f8 type, occurring in patients in whom
there was no evidence of a complicating acute nephritis. For this
purpose, cases of uncomplicated acute tonsillitis were selected. Skin

TABLE 4

Incidence of reactions. Tonsillitis

Total + or more ++++ Dick +

Number Per cent Number Per cent Number Per cent

Subjects ........................ 22 21 95.4 4 18.1 11 50
Tests ........................ 123 70 56.9 4 3.2

reactions were performed with the bouillon filtrates in 22 such cases.
Haemolytic streptococci were obtained in cultures from the tonsils in
all cases. An average of five filtrates was employed for the tests in
each case. In all but four, the filtrates were used in 1-500 dilutions,
and therefore the results are not exactly comparable to those obtai-ned
in the control groups. The table 4, however, shows the incidence of
positive reactions in this group of uncomplicated tonsillitis.

It will be seen that though a very large percentage of these cases
gave positive reactions, a comparatively small number showed
strongly positive reactions in 1-500 dilution; in the tonsillitis group
18.1 per cent and in the nephritis group 50 per cent. Though the
total number of cases is small, the pronounced variations are indicative
of considerable difference in the sensitiveness of the three groups to the
bouillon filtrates.
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DISCUSSION

A study of the skin tests made with filtrates of broth cultures of
haemolytic streptococci, in these three groups of cases, shows the neces-
sity, in any comparative investigation, of using different dilutions of
the filtrate to distinguish varying degrees of reactivity of the skin.
Amongst the individuals in the three groups, one finds, by titrating the
reaction, all transitions from those, who are practically insensitive to the
filtrates in the doses employed, to those who react vigorously to 1-2000
dilutions. The control' group includes the largest proportion of poor
reactors, whereas the nephritic group contains the largest number of
strong reactors. The tonsillitis group contains many reactors, but
comparatively few strong reactors. Table 5 demonstrates quite
clearly these differences.

TABLE 5

Summary of incidence of reactions

Diagnosis number
Number Per cent Number Per cent

Controls ............................. 60 38 62.2 15 25
Cases Tonsillitis ............................ 22 21 95.4 4 18.1

Nephritis ............................ 27 22 81.4 18 66.6

Normal ............................... 542 167 30.8 33 6.0
Tests Tonsillitis ............................ 123 70 56.9 4 3.2

Nephritis ................ ............ 259 162 62.5 62 23.9

In the nephritic group, not only was the proportion of strongly
positive reactions very high, but each positive reactor in the group
showed strongly positive reactions to many more strains than the
positive reactors in the other groups. Though the total number of
cases is not large, yet the differences are so pronounced between the
groups, that one is inclined to attribute them to actual variations in
the susceptibility to the filtrates rather than to chance. The results
obtained, both in the control group and in the tonsillitis group, indicate
that persons suffering from various forms of infection due, to ,B haemo-
lytic streptococci, are somewhat more likely to give positive skin reac-
tions to these streptococcus filtrates than are normal individuals. It
does not seem, however, that this propensity can account entirely for
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the preponderance of strongly positive skin reactions in the nephritic
group; for the nephritics continued to show this peculiarity, in several
instances, for months or years after the streptococcus infection had
disappeared. Moreover, if one regards the results from another
point of view, it appears that a fair proportion of all the individuals
who gave strongly positive skin reactions were nephritic. Of the
total number of 109 individuals tested, 37 or 33.9 per cent gave
strongly positive reactions, and of these 37 strongly positive reactors,
18 or 48.6 per cent were nephritic.

There appears, actually, to be a quantitative difference in the skin
reactions to these filtrates, between many patients with nephritis and
the average normal individual, or the patient suffering from an uncom-
plicated acute streptococcus tonsillitis. This difference consists in a
heightened susceptibility of the skin to the culture filtrates of haemo-
lytic streptococci. It seems possible, that there maybe some connection
between the heightened susceptibility of the skin to these filtrates, and
the occurrence of acute glomerular nephritis as a complication of local
streptococcus infection. It is becoming more and more obvious that
in the streptococcus infections, as in tuberculosis and syphilis, an
induced allergy, towards the protein of the streptococcus or to the
products of its growth, accounts for some of the variations in the form
of the infection and of its complications. Bristol (23) has expressed
the view that the exanthem of scarlet fever is an allergic reaction to the
local streptococcus infection, and has reviewed the literature on this
subject. The more recent investigations by Dochez and Stevens
(14) and by Cooke (15) go far to substantiate this idea. Dochez and
Stevens conclude that both the Dick reaction and the rash in scarlet
fever are dependent upon previous sensitization of the individual
to haemolytic streptococci, and are to be looked upon as allergic reac-
tions of the individual to products of Streptococcus scarlatrnae. Cooke
adds considerable evidence to confirm this hypothesis in which he
thoroughly concurs.

Another streptococcus infection, which presents certain features
that have been interpreted as allergic in nature, is erysipelas. Amoss,
Hansen-Pruss and Bliss (18) bring evidence to show that recurrent
attacks of erysipelas are allergic in character, and find that the skin
reactions to bouillon filtrates of erysipelas strains of haemolytic
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streptococci are pronounced in all patients suffering from recurrent
attacks of erysipelas. Birkhaug (24) has expressed a similar view;
while Francis (25) concludes, from a study of erysipelas, that allergy
plays an important role both in the pathogenesis of the disease and in
recovery from the local lesion.

Some observations have likewise been made upon the allergic
reactions to non-haemolytic streptococci. The work of Birkhaug
(26), Kaiser (27) and Swift, Wilson. and Todd (28) indicates that skin
reactions to various strains of non-haemolytic streptococci, or to their
filtrates, are more frequent in rheumatic fever than in non-rheumatic
patients; while Swift, Wilson and Todd observed a larger proportion of
positive skin reactions, during the active stage of the disease, than dur-
ing the latent period. Swift, Hitchcock and Derick (29), moreover,
have obtained general tuberculin like reactions, occasionally with
reactivation of quiescent rheumatic foci, in patients with rheumatic
fever who have been injected intravenously with heated killed vaccines
of both green and haemolytic streptococci, or with nucleo protein of
haemolytic streptococci. Swift (30), in particular, has done much to
further the conception that the arthritis of rheumatic fever is an
allergic reaction, the result of preliminary sensitization of the joints
to non-haemolytic streptococci; and Zinsser (31) is inclined to accept
this hypothesis.

The idea that the inception of acute glomerular nephritis may be
dependent upon an allergic reaction of the kidneys is not new, for both
Schick (32) and von Pirquet (33) suggested, many years ago, that the
acute nephritis of scarlet fever might be interpreted as an allergic
manifestation of this disease. An attempt was made by one of us,
some time ago, to produce nephritis in animals by repeated anaphylactic
shock; (34) and though these experiments, perforined with soluble
proteins, did result in degenerative lesions in the epithelium of the
kidney tubules, with inflammatory reactions occasionally affecting the
glomeruli, the pathological picture of diffuse glomerular nephritis was
not obtained, and the results do not seem applicable to an explanation
of the origin of nephritis in human beings. It seems possible, however,
that when the body has become sensitized to an infection, the kidney
may respond, in somewhat the same manner as the skin, when the
products of bacterial growth are brought in direct contact with the
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kidney cells. Long and Finner (35) have recently described the typical
lesions of diffuse glomerular nephritis produced, in the tuberculous
pig, by the injection of tuberculin into the renal artery.

If the heightened skin reaction to the filtrates of haemolytic strepto-
cocci can be interpreted as alJergic reactions, then our observations
indicate, that many patients, suffering from acute and subacute
nephritis, are quite highly allergic to some constituent of haemolytic
streptococci or to substances elaborated by these organisms. Con-
tinued investigations upon the incidence of haemolytic streptococcus
infection, at the onset, during the course and with exacerbations of
acute and subacute glomerular nephritis, have confirmed us in the
view that this relationship is too frequent and too close to be purely
incidental. Repeated cultures from the urine, even during the early
stages of acute nephritis, have not shown haemolytic streptococci,
except in the rare instances of what is probably a focal form of glomeru-
lar nephritis; and we have not obtained any evidence to show that the
diffuse glomerular nephritis is the result of an actual infection of the
kidney by bacteria. Though the idea, so frequently suggested, that the
diffuse glomerular lesions are produced by the direct action of a true
toxin cannot be dismissed, it seems much more probable that the
reaction in the kidney may be allergic in nature, similar possibly to the
reaction in the skin, and dependent upon a sensitization of the kidney
cells to the haemolytic streptococci or the products of their growth.

If such a condition existed, one would scarcely expect absolute
correlation between the skin reaction and the kidney reaction, for in
other forms of sensitization this does not occur. Most patients
suffering from allergic hay fever give skin reactions to the substances
causing the hay fever or asthma, but they may, in addition, give skin
reactions to many substances that are not concerned in the production
of their asthma or hay fever. Conversely, the ingestion of a particular
kind of food may cause urticaria and gastro-intestinal symptoms in
patiients whose skins do not react to extracts of this especial food.
The correlation, therefore, between the skin reaction and the somatic
reaction is not absolutely constant. Should the same conditions hold
for streptococcus infections, it would not be surprising to encounter
patients who gave strong skin reactions to filtrates of haemolytic
streptococci, and yet did not develop nephritis during the course of a
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streptococcus infection; and, on the other hand, observe occasional
instances in which nephritis occurred, during the course of a strepto-
coccus infection, in an individual who did not show exaggerated skin
reactions to the filtrate.

In the groups of patients which we have studied, however, the most
intense and the most numerous skin reactions to filtrates of haemolytic
streptococci have occurred in those suffering from acute and subacute
nephritis. Though the nephritis occurred, in the majorityof instances,
in persons suffering from infections caused by haemolytic streptococci,
the positive skin reactions themselves, it was found, might persist
long after the disappearance of the infection, and when the patient
had apparently recovered from nephritis. It was, moreover, found
that almost one half of the strongly positive reactors were nephritic.

SUMMARY

Skin reactions to the filtrates of haemolytic streptococci were
studied in three groups of cases: (1) A control group of normal indi-
viduals and patients suffering with a variety of diseases, (2) patients
with acute tonsiilitis, (3) patients with acute and subacute nephritis.

In the control group 62 per cent were found to give positive skin
reactions, but only 25 per cent strongly positive reactions; in the
tonsillitis group 95.4 per cent were found to give positive skin reactions,
but only 18.1 per cent strongly positive reactions; in the nephritis
group, however, 81.4 per cent gave positive skin reactions, and 66.6
per cent strongly positive reactions.

The positive skin reaction is regarded as an evidence of allergy
to the haemolytic streptococcus or the products of its growth.

The preponderance of strongly positive reactions in the nephritis
group indicates that these patients may be highly allergic to the
haemolytic streptococcus or the products of its growth.

It is suggested that the development of acute diffuse glomerular
nephritis, in patients suffering from haemolytic streptococcus infec-
tions,maybe referable to the products of the growth of the haemolytic
streptococcus acting upon previously sensitized kidney cells.
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