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34 EARSNER: THE LUNGS IN ANAPHYLAXIS

that is produced by the repeated injection, with suitable time
intervals, of a pmtein, particularly an animal protein. Of
the substances used in the attempts to produce an artificial
anaphylaxis in gulneaaplga, fresh ox serum (toxie for guinea-pigs},
Witte's peptone, and various hematexic substances such as ricin,
abrin, solanin hydrochlorate, hirudin, sodium olente, aud some
others have been employed. Symptumatically gnd to a certain
extent physiologically, the effects of the administration of these
substances resemble those of true snaphylaxis. There is much
question, however, as to whether or not the similarity is so close
biologicelly; and it wes with the idea of throwing some light on
the diffierences between true anaphylaxis and thess conditions
which in many ways simulate it that the present anztomical
study was undertaken.

The pathelogical anatomy of anaphylaxis was first studied by
Gay and Southard.! who declured the lesions to be: Vascular
dilatation and hemorrhages, hoth gross and minute, especially
in the shdomingl viscera; fatty degeneration in voluntary muscle
fiber, heart muscle fiber, and nerve fiber. Rosenau and Anderson®
ascribe the vascular dilatation to shock as a general eondition, not
necessarily snaphylactic, and state that the " macroscopic con-
gestions and hemorrhages were frequently absent in guines-pigs
pmsoned by a scoond injection of Lorse ¢erum given into the
brein.” - They were "unable to confirm Gay and Southard’s
ﬁndings in regard to the futty Lhanges, Auer and Lewis? have
pointed out whut they conaider “the must charactenmc sign of
immediate anaphvlaxis in the puinea-pig.’ They describe the
hings as being distended 30 25 to apply themselves closely to the
chest wall. The orgun is paltid or bluish, light in weight, buoyant
in water, and of spongy consistence. Ocecasionally fine puints of
hemorrhage are secan. The traches and bronchi are dry, but often
show a marked congesticn of the mucosa. Observations of Kraus
confirm this, and my own studies further support it. The slight
exception I find is that the hemorrhages are very infrequent and
that the reddening of the trachea and bronchi is by no means
constant.

My studies have been made with guinea-pigs weighing abont,
250 grams. The second injections of horse serum and the primary
and only injections of cther substances were made into the jugular
vein. The histologieal preparations in all cases were made from
tissues fived in Zenker's Auid and stained with hematoxylin and
eosin gnd with the Mallory connective-tissue stain.

In order to make clear the entire series of experiments an out-
line is appended.

1 Journal of Medicnl Research, 1007, xvi, 148,
2 Archives of Internal Medu'.me, Jun 1909
® Journs] of Exparimental Medicine, 191!) ND 2,
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[. Experiments with anaphylactic guinea-pigs (horse
zerum).
11. Experiments with peptone injections.
I11. Experiments with toxic serum (ox serum).
1V. Experiments with immune seruin.
1. Hemolytic amboceptor.
2. Precipitating amboceptor.
V. Experiments with hemotoxic agents;
1. Riein.
2. Abrin,
3. Solanin hydrochlovata.
4. Sodium oleate.
I. In the work with the anaphylactic guinea-pigs semstfizntion
was zccomplished by the subcutaneous injection of 005 c.c.
normal borse serum.  Secondary fatal doses of 0.5 c.c., 1 c.c,,
1.5 c.e., 3 c.c., were given in the jugolar vein. Rapid death
ensued with the usual symptoms of anaphylaxis, 7. ¢, more or
less general convulsive movement, cyanosis, respiratory cffort,
and finul cessation of respiration with the heart still beating.
Autopsy showed the heurt to be slightly or not at all dilated and
when opened free from clots. The lungs grossly in all cases were
markedly distended, pallid, light in weight, spongy in consistence,
but in no instance showed any gross hemorrhage or well-marked
congestion of the bronchi. Iistologically, the bronchi were
found to be constricted in all the Jungs and showed marked folding
of the mucosa. The arteriea also showed well-marked constrietion.
The large veins were slightly distended and showed the presence
in some instances of masses of conglitinated blood corpuscles,
In one pig there was found well-marked fading of the red corpuscles,
In some of the capillaries that were not emptied by the marked
glveolar distention an oceasionsl oceluding mass of ennglutinated
corpuscles was found, but this was by no means o frequent oceur-
rence. A noticeable feature was the presence of a moderately
marked perivaseular edema occupying both the perivaseular
lymph spaces and the loose connectiva tissue in their neighbor-
hood. The edematous fluid showed small amounts of fibrin with
the Mallory connective-tissue stain. The alveoll were distended
and showed frequent rupture into one another; the walls were
markedly thinned and the alveoler spaces empty, except in the
case of the pig which received 3 c.c. horse serum.  In one section
from this pig & small area showed filling of the alvecli with red
blood corpuscles—an area of microscopic hemorrhage. In so far
#s the alveoli were considered, the lungs showed the typical picture
of vesicular emphysema.
I1. Several guinea-pigs were given injections of Witte's peptone,
10 per cent. in (.85 per cent. sodium chloride solution. ‘The doses
were 3 c.c. and 3.5 c.e. of this solution. The symptoms were
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typieal of anaphylaxis. The autopsies showed well-marked
distention of the lungs, a condition very closely resembling that
of the true anaphylactic lungs execept that small macroscopie
hemorrhages were more frequently observed. The heert was
slightly dilated and free from eclots. Histologically the picture
simulated that of anaphylaxis very closely with the exception
that the bronchial and arterial constriction were not so marked.
The perivascular edems was about the same and the same degree
of conglutination of red hlood corpuscles in both capillaries and
veins was observed. No microscopic hemorrhages could be found,
8o it is believed that the sreas which grossly were supposed to
represent hemorrhage corresponded to small focl of relative
atelectasis observed microseopically, in which the capillaries
were much distended with blocd. -

IT1. Three guines-pigs were injected respectively with 0.5 c.e.,
1 c.c., and 2 c.c, fresh ox serwm.  Desth ensued very rapidly
with symptoms Like those of anaphylaxis. The autopsies showed
gmall, intensely congested lungs with frequent punctate areas
of hemorrhage and s markedly dilated heart which contained
small clots of blood. The cardiac dilatation affected the right
gide more than the left. Histologically, the lungs showed moderate
conatriction of the bronchi, but the arteries were practically
normal in caliber. The veins, however, were markedly distended
and showed fairly large masses and meshes of fibrin.  Perivascuolar
edema was present in about the same degree as in the anaphylactie
lungs. The alveoli in some places were markedly distended and
ruptured, hut for the mozt part were of norinsl size or collapsed,
ghowed thick congested walls and well-marked capillary ocelusion
with hyaline conglutinated red blood corpuscles. The alveolar
spaces in muny places showed marked edema and hemorrhage.

IV. Two types of amboceptor were used in the experiment, the
first the serum of a rabbit immunized against sheep's corpuscles
g0 that the serum in a dilution of 1 to 2400 dissolved 1 c.c., b
per cent. corpuscle suspensiow, the second & precipitin obtained by
immunizing a rabbit against horse serum, the resulting serum pro-
ducing a precipitate when acting on horse serum of a dilution of
L to 1,000,000. The intravenous injection of 5 c.c. of such u pre-
cipitating serum produced ooly slight respiratory disturbance in
the guinea-pig followed by complete recovery. The intravenous
injection of 0.5 ¢.c., L c.c., 2 cc,, 3 cie. of the bemolytic ambo-
eeptor (1 to 2400) was fatal, with symptoms closely simulating
true anaphylaxis. Hemolytic amboceptor of less strength (1 to
§00) produced no more effect than normal rabbit serum. Of the
guinea-pigs injected with the strenger hemolysin, all died with
symptoms of anaphylaxiz. At autopsy, the lungs were found to
be moderately distended and showed intense congestion, pin-
point hemorrhages, and easily demonstrable edema. The heart
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was dilated and filled with dense black clot. Histologically, the
bronchi and arteries showed very moderate constriction. The veing
were considerably distended and filled with red blood corpuscles,
hyaline masses of serum, fibrin threads, and in some instances
showed eonglutination of the corpuscles, The perivascular spaces
were markedly edematous, and in many places showed extensive
hemorrhage with fibrin formation, The alveoli showed well-
marked distention and rupture of their walls. The walls showed
moderate congestion and couglutination of the corpuscles, The
_slveolar spaces in some few places skowed hemorrhage, but the
most noticeable feature of these slides was the extensive edema
present in the alyveocli.

V. Of the hematoxic agents vsed, the effects of ricin and abrin
were so closely alike that a combined deseription seems justified.
The ricin was given in doses of 0.001, 0.002, 0,003, 0.01, (.02
gram, the abrin in dosey of 0.001, (.004, 0.01, 0.02 gram. The
pigs died in all cases at periody varying from ten to twenty-four
hours. Grossly the lungs were moderutely distended, occasionally
showing small areas of atelectasis. The organs were deeply con-
gested and showed numeroua pointa of hemorrhage. The pleura
in several of the animaly showed 2 moderute amount of clear,
limpid yellow Huid. The heart was dilated and filled with dark
red clot. Histologically the lungs showed moderate constriction
of bronchi and arteries and marked distention of veins and many
of the eapillaries.” All the vessels showed conglutination of the
corpuscles which in the capillaries appeared to have caused occlu-
sion. Well-marked perivascular edema was present. The alveoli
showed moderate distention, edema, and in someplaces hemorrhage.

Solunin hydrochlorate was given in doses of 0.002, 0.004, and
0,005 gram. Death was rapid with sypmtoms of anaphylazis. At
autopsy the lungs were found to be slightly distended, and in
one case distinetly collapsed, with a few arems of distention.
Slight pulmonary congestion was present. The heart wag still
beating and showed the presemce of fine clots. Histologically
there was moderate constriction of arteries and bronehi; the veins
were distended with red blood corpuscles, hyaline serum, fibrin,
and showed moderate conglutination; the capillaries also showed
occluding masses of conglutinated corpuscles. The perivascular
spaces showed moderate edema, sometimes richly fibrinons. The
alveoli showed fairly well marked distention alternating with
areas of collapse. Slight edema and Jess noticeable hemorrhage
were seen in the alveolar spaces.

Sodium olexte was vsed in doses of 0.05, 0.1, and 0.2 gram.
Death ensued very gquickly with symptoms of anaphylaxis. The
lungs showed distention, marked congestion, numercus hemor-
rhagic points, and distinet edema. The heart was markedly
dilated and filled with clots. Histologically the lungs showed
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distinct but not very marked constriction of the bronchi and
arteries and well-marked distention of veins and capillaries. There
was very marked conglutination of corpuscles in the larger veins
and in the capillaries. The perivascular spaces were moderately
edematous. The alveoli showed considerable distention and
glight rupture of the walls. The alveolar spaces were markedly
edematous, almost as much as in the lungs after hemolytic ambo-
ceptor injections, and in several places hemorrhage had oecurred
into the alveoli.

The similarity between the lung, heart, and blood vonditions
after the injection of ghrin, ricin, and sodium oleate, and after the
injection of fresh (toxic) ox serum iz very close, and suggests that
the aotion of ox serum is of 4 natyre similar to the action of these
hemotoxic agents. -

As a result of these studies it seems fair to conclude:

1. That the lung pictnre in the horse serum anaphylaxis of
guinea-pigs 13 quite distinetive, the most noticeable features
heing bronchial constriction snd marked distention and rupture
of alveoli.

2. That the pictures presented by the various agents suggested
to produce artificial anaphylaxis ave quite different from those of
true anaphylaxis except in the case of peptone injections, where
the similarity is so close that only non-cssentials scrve to dis-
tinguish it.

3. Fhe effect on the lungs of hemolytic amboceptor is char-
acterized, especially by marked edems; that of toxic ox serum by
hemorrhage; and that of the hemotoxic agents mentioned is
closely similar to that of fresh ox serum.

4. Conglytination (fusion) of erythrocytes ia commeon to &ll the
processes studied, but is more marked in the non-anaphylactic
than in the truly anaphylactic conditions,

In conclusion, I wish to thank Prof. Dr. R. Kraus at whose
suggestion this study was undertaken, lor facilities used in the
earlier parts of the work.

DscrssioN.

Du. R, M. Prarce: The very interesting paper of Dr. Karsner
presents two points for discussion, The first iz in connection
with the negative results which were obtained by the injection
of serum characterized as a “precipitating” seruom. One of the
theories concerning anaphylaxis which has recently attracted
considerable attention ia that which assumes that the phenomena
resulting from the injection of & toxic dose are due to the pre-
cipitation of proteing within the cell. I do not now recellect which
system Dr. Karsner used in preparing his precipitin, but if it was
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directed against the protein elements of the guinea-pig, his obser-
vations would detract from the importanee of the theory which
assumes that the reaction of anaphylaxis depends upon the pre-
cipitation of such protein elements,

The other point is in regard to the results ohtained with the
injection of peptone as contrasted with the true snaphylactic
reaction. DBoth of these phenomena are charvacterized by a
sindden drop in blond pressure. Thiy may be seen best, perhaps,
in the dog, as has been shown by Fisenbrey and myself, but is
more ot less characteristic of the reaction in the rabbit and guinea-
pig as well. This sudden drop of biood pressure in the dog, essen-
tially a condition of shock, i3 perhaps the equivalent of the respir-
atory disturhances in the guines-pig. It is of great interest in
this connection to note that Auver end Lewia refer the Iatter to the
effect on the smooth muscle of the bronchicles. I[n the dog,
Lisenbrey and myself believe the aetion to be on the smooth
musele of the bloadvessels of the peripheral circulation, especially
in the splanchnic area. The reactions differ, it is true, in that the
effect on the bronchial muscles is a contraction, while in the dog
the vessel musele iy paralyzed, but this selestive action in either
imstance indicutes that the unaphylactic reaction is in some way
nssociated with an effect on the function of smooth muscle or of
the nerves eontrolling such nerves. Detailed observations earried
ont in the thorough menner which characterizes Dr. Karsoer's
work, must be continued in the hope of eventually reaching a
solution of this most interesting biological phenomenon.

Diecember 22, 1910,

SPECIMENS PRESENTED JANUARY 12, 1911,

Dr. Sonzy I, REPPLIEER:

Speetmen Showing the Simullonsows Occurrence of Carcinomae ond
Barcoma of the Brewst.

M. W., white, female, aged sixty-four jears, operated onm by
Dr. Wm. L. Rodman at the Presbyterian Hospital. No history of
injury obtainable. Tumor had been present for three or four years
but had begun to grow rapidly in the iast few months. On palpation
several rounded masses could be felt, one of which seemed cystie
and was discolored a reddish brown.

Pathological examination shows the breast to be almost entirely
composed of new growth. The area under the diseolored spot is a
cyst the size of a hen’s egg containing a dark red fluid. The tumor
mass appears to be made up of distinet lobules differing in gross
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