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Investigation of diagnostic allergens in brucellosis, tularemia,
glanders &ad *rysipeloid.

by Josef Parnas.

Zeitachr. f. Icmmitaetsforchung, 1141 186-205 (1957).

In thie paper e rae reportlmg the results of tests designed to
determine the value of the followng four dmostic diagnostic allergens:

1. brucellin PD
2. tularin U
3. malUin

. siop o kin.

Brucellin PD.

I. General data.

Tio basic 51aeieqnt in the im.nnology of brucellosis is the cordition of
specific allerg. This condition does not appear instantaneously. In the~initial stage of brucellosis, the sero .ogiC manifestations are p~edcminant;

in this stage the main function of the aerologic reactions is represented by

the uniformity of the acute form of human bracelloas. In the semi-acute
and chronic forms, on the other hand, the cutaneous-llergic reaction

developed by Burnet is -f fudamental importance in diagnosis. It must be
remembered that the human organism and the skin are conspicuous for their
strong sensitivity to brucellosis allergens whenr infected. For this reason
the developent of Burnet's reaction is extremely difficult in wan; we

have devoted nore than 10 years to this research.

Bmucelli n allergen has diagnostic significance when dispensed intra-

cutaneously in emill doses. At the same time, repeated and increased doses

of allergen have a therapeutic effeot. The curative influence of brucellin

PD is baeed cn three processes:

1. desensitization
2. the increase in specific antibody
3. the increase in phagocytQsis.

Brucellin PD therefore represents the mainztay of the treatment of

brucellosis, next to antibiotics. In acute forms it is secondary to anti-

biotics, in subcutaneous forms they are equal, in the chronic forms it
dominates antibiotics.

Different preparations of allergen - diagnostic as well as curative -

are produced in the various countries. Some writers claizubat only

6corpuscular preparations, i.e. those that oontain killpt brucella cells,

are noted for particular sensitivity of reaction and specificity. Others
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claim that ouch preparats ons e oke severe and even very savLre local and
general reactions. till others are of the opinion that bacterial filtrates
or albumin-polysacch.ride symplexes represent the beat a. mildest allergens.
Finally there art invotigatora who think that these preparations are not

sensitive and specific enough, and that larger doses, indispensable for
obtainlan the desired reaction, my "use tumultous repercussions.

A.fter ten years cf rosearch in corpuscular and chemical allergens, we
have (*e to the conclusion that brcsellin PD I the beat oontemporary(Liagnostic allergen; it has the following advantages:

b) it is sensitive and specAii in diagnosis
C) Jts effect is mild

d) it is durable and does not deoompose easily.

We were also able to aiscover therapeutic properties in brucelltn PD.
In this country the different clinics, hospitals and sanitary-epidemiological
stations in the "wojewods" utilise diverf e curative and diagnostic allergens
which are not always effective. The nee arose for the delivery to interested
agencies of a uniform.- reiable, standardised and controlled brucellin PD
preparation.

II. Selection of strains for the
production of brucellin PD.

This question is of principal importance. The collection of brucella
strains in tiis country, under the jurisdiction of the state research
institute for agricultural medicine and hygiene, division of anthropozoanoses
(Poland), has demonstrated allergeno-antigenic differences between the
indArivAal strains.

It was proved that the most valuable allergeno-antigenic strains are
represented by the domestic strain Brucella brucei No. 24 (varietas boyis)
and the foreign assay stracin No. 106 (var. moliter-sas). I

Thess atr-i-nr are ch'r01-d by the follstng peculiarities:

1. their virulence, maintained ounetantly by animal passages;

2, biochemical and saerologic properties characteristic for the
varieties "bovis" and "melitensss."

These properties are constantly tested with respect to the bacterio-
logical effect of thionin &no alkaline fuchein, the production of H23 and
by receptor analysis carried out by meaa )f monospecific sera;

3. constant antigenic properties, tested by receptor analysis and
allergometric exaiir stions of rabbits;

Q4. i maAogenic properties, examined t mans of guinea pigs jxized
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with aforesud etrains and revealing the sigis of an im ,ilaing effect
(antibody, phagocytoais, histopathological leasi n in the organs, allergy).

The strains are subjected to three reactions to determine the purity of
phase 5:

a) Burnets thermoaggl4t.inatioo
b) examination of colonies by Henry's method
o) ezapination of colonies by Braun's method.

III. The production of the destroyed

bacterial mass.

Tested standard strains are implanted in slant agar (A.G.S. medium,

containing 3% agar, 1% glucose, 5% horse -"am, pH 7.2). After a three-day
gr_ wth and testing for cultural purity, these are rinsed off with a sterile
liquid medium (peptone 1%, sodium chloride 0.6%, acid sodium carbonate 0.01%,
calcium chloride 0.01%, potassium chlorite- 0.0075%, diatilled water 100 ml).
Now the culture is transferred to Roux bottles, also conta .ning meaium A.G.S.
The Rux bottles are first incubated for 24 hours in order to test their
sterility.

After s-ing the caterial in Roux bottles and storage in the incubatorQfor 3-4 days, the culture is tested for purity and rinsed cff with phvsio-
logi.cal NaCI solution. The bacterial emulsion thus obtained, possessing a
density of about 20 billion germs per ml, is subjected to the effect of
ultrasonic frequencies of 2,375 Yrc/s at 370 C for 90 mwnutes. The effect of
the ultrasonics is examined under the electron microscope. The destroyed
bacterial emu. 'ion is then heated to 600 C within 30-40 minutes and diluted
to a density of 1,300,000 brucella rods per ml according to Brown's scale.
The emulsion thus diluted is conserved by tne addition of 0.5% phenol.
Brucellin PD for humana is r.-duced in this manner. BrucelUn PD for ania Is
is manufactured sepacately with a density of 5 billion germs per ml.

IV. The internal control of brucslin PD.

The ninaern calontrol" of brucellin PD, conducted at the state
research institute for agricultural medicine and hygiene, is based on the
followip-g tests:

a) control of sterility
b) control of toxicity
c) control of effectiveness in rabbits
d) copt.-rol of haralessneas, particular speci1t.-Lty and aensitiv-ity in

connection with man.

ad a) The test of sterility is made in liquid eusperuior 'sugar broth,
Tarozzi's medium) and on solid media (Bas A.G.S. and agar w.. 2!ood) under
aerobic and anaerobic oondlitions in an atmosphere of 10% Cx ,

ad b) Tojdity Is tested on tea adult white mice, of which one half
are inoculated idth 0.2 ml brucellin PD intrapvritoneay, the other half

3



* C) with 0.3 ml subcutaneously. Five •ault guinea pigs serve as controls, of
which three receive 0.4 ml brucellin PD intraperitoneally, and two 0.5 ml
subcutaneously. No toxic maifestations were noted in the tested mice and
guinea pigs, other than i depreased appearance lasting for severa! hours.

ad c) In order to test the allergic value of brucellin PD an a
diamoatic aid, ten adult white r.bbits are ze:iltized six t0 ei&.t weeks
prior to the tebt. This senaitiLation consists of the Intravenous in-
stillation of 0.5 ml ecraaion of strain 24 (Brucella bruce var. .liviu) with
a density of 5 billion rods per ml. After six to eight weeks the animals'
fur is ehvrn on both aides in the hip-knee region, and carefully shaved two
days before the test. The rabbits utust be well tended and nourished, and
completely healthy. Brucellin PD with a density of about 1 billion 300
million S-e per ml is introduced intraderrally, undiluted or diluted (650
million per ml, 300 million per ml, 150 million per ml). The rabbits are
clinically observed for three days and Burnet's reaction i& established.
A dose of 0.1 ml (1 billion 300 million) evokes a positive Burnet reaction
in all or in most of the rabbits afte' 2-3 days. The signs of this reaction
are ar follows: Redness of the skin with a diameter of 0.5 to 1 cm: a slisht
epidermal necrosis at the point where brucellin was applied. The rabbits
revealed no toxic symptoms.

ad d) The test for harmlessness, sensitivity and particular specificity
for bumans Is carried out in two groups:

1. in a grou? of persons free of brucellouis

2. in a group of bruceLlosis patients.

ad 1) The test was conducted ith 60 persons unaffected
by brucellosis. Burnet's reaction had a negative result in all persona.
No toxic symptoms were noted.

ad 2) The test on brucellosis patients was accomplished
in the clinical section of the state research inaituts for agricultural
medicine and hygiene. The results of this toot, conducted by A. Tus*dioicz

Wad W. Ssevcs.rkowsd; are a !bllsov_:

The following properties of brucellin PD were determined in tests of
40 persons with various forms of brucellosis:

a) The harmlessness of brucellin PD in doses of 0.1 ml for the health
of man and the physical condition of the patient.

b) The great allergenic value of the preparation. Brucellin PD is
also used gs a therapeutic by the clinical section, where no injurious
effects on the health were noted. Its curative influence was established.

Human bruceliin PD, tested in the aforesaid inenr, wa- dent to the

divison for testir" of therapeutic saera and vaccines of th, esate hygienic
institute at Waresa . The results of th-se tests osrs as .1 aes

0abbits infected vith brucella C irulent strain) and sensitized with

| [ | J J J4



I 0 brucellosis allergen revealed no weight loss, did not become depressed, and
showed no tcaic symptoms.

After testing the brucellin PD is plAced in sterilized ampullae which
are then subeerged in a dye solution. The ampllae are again tested for:

a) sterility (storage in the incubator for 3 days) by sowing under
aerobic and anaerobic conditions in an atmosphere of 10% (X02 .

b) air-tightnese (ismraion in a ye wolution). After these processes
the ampuIaw are equipped Tidh labels and maintained 1n the refrigerator at
_e to 30C.

The brucellin PD, stored in the refrigerator, is checked every 3 months
i respect to:

a) appearance of the preparation (homogeneity of the e~milaion). The

appearance of flakes diaqualifies tne preparation.

b) sensitivity and specific effect on eensitized rabbits.

c) harmlessness and saenitivity of effect on brucellosis patients.

In conforuance with the regulations of the state research institute
for agricultural medicine and hygiene, brucellin PD is used in the following
manner on humans: 0.1 ml is injected intradermally on the inner aide of the
left forearm. Children receive only J of this dose; the same applies to
older persons who have been exposed for several years. A large dose may
evoke a severe reaction which must be avoided for various reasons. After
the intraderml injection of 0.1 ml brucellin PD, a sma.l nodule with a
diameter of 10 mm ic formed immediately. The absence of this nodule proves
that the brucellin has been instilled subcutafeove]l In this ca.se the
reaction may be repeated on the right aide; it mast be asceorained, however,
that the preparation is positively injected intradermally. ThA reaction
site should not be treated with tiucture of iodine. The skin may be cleaned
with ether or aloohol.

The nite of reaction is inspected after 24 hours, then after three,
four or even five day.

Evialuation of the reaction.

0 lno change in the ra in or a slight cha&ne of short duration.

reddering of the area 2 1 1-2 a, or insignificant infiltration
(weakly positive result).
strong erythoe and considerable infiltration in an area larger
than 2 1 2 ca (positive result).

=S very stroag erythema, very strong Infiltration and a central
inilt -at:Lon with necrosis, as well as a general reaction: Chills,
headac e, muscle ache, insomnaia, pain and swelling of the arm,
pain i, the lymph glAnds and irritation of the lymph vessels. -

Very strongly positive results appear due to excessive dosage,

I l l l l ll l l5
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which definitely is not indicated. If they occu', it is recon-
naided to eve thse patient bedrest.

. ,lrin U.

TularIn U has an important part in the diagnosis of human tularemia
and the evaluation of the irnune-blologtcAl condition of the tularei-Aa
patient. This condition uppearo rapidly in human tularemia, usually within
a iL, days. The tularin roaction (jllergic-cutaneous) therefore is well
ouited to early diagnosis. The condition of sensitivity to tularin persists
for a long time; it may even extend over several years. For this reason, I
the cutaneous-all6rgic tularin reaction serves a useful purpose In retro-
spective epidemiolo lcal research and in the case cf a protract1d cou-'oe cif
the disease. The tularin reaction naturally may be considered only prior to
the utilization of the vaccine. This preparation is also useful in those
cases whbere the treat..ent with vaccine is used as a criterion of the patient's
sensitivity. Various tularin preparations are used in different countries.
Some of tha have a "oorpusculAr character," others are filtrates or isu=ne-
chemical fractions of tularemia bacteria. Some preparations are noted for
toxicity. The neutralization of such preparations usually causes the
simultaneous loss of the reactive properties.

Our institute Was engaged for three years in the comparison of the
allergic properties of the follo~ing tularin preparations:

a) killed bact, tal suspensions;b) preparations obtiained t7 iane-chemical means;
c) tularin "U", obtained by the destruotion of tularevia bacteria with

the aid of ultra sound.

Comparative tests have established the superiority of tu2larin "U" for
diagostic purposes.

II. The strain used in the production
of tula,-in "U".

For reasons of safety, a viable, avirulent im-,nogenc -tri -: w saud
im th prv-dctio, oba..ned from the Soviet Union in the form of a vaccine

against human tularemia by Elbiert and GjaJki. This strain occurs in a
pure phase 3 and is wt pathogenic for test animals. It is mnaintained in
the refrigerator at a temperature of -3 to 50C on a medium by McCoy and
Chaoin, oonsisting of 60% egg yolk and 40% physiol. saline.

ITI. The prodc~tion of the destroyed
bacterial mass.

The controlled, standard strain is sowed on slanted McCoy media in
large flasks. After a growth of 3-5 days at 370 C, the suspension is insed
off with a sterile nutrient liquid; the mspension of tularomia rods is
transferred to Roux bottles which are first maintained in the incubator for

0 24 hours to test the nutrient's sterility.
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After sowing the material in Roux bottles and teating the cuture's
purity, the latter is rinsed off with physiological saline.

The Busponaion of tularemia rods thus obtained (density about 10 billion
germs per ml) is subjected to ultra Sound of about 2,800 Kc/s for 90 minutes
at a temperature not in exoes cf 37 C.

The ultrasonic effect is controlled with the aid of the electroa
microscope. The destroyed bacterial cass is subsequently heated to 6OC for
30-40 minutes- it is then adjusted to 100 million bacterial cells (1 ml
Briwng. A A VOA- .... represents allergenic tularin
for humans. A similar preparation for animals - "tuloav. Ti vet" - contains
1 billion bacterial cells per ml.

IV. The internal control of
tularin "U".

The "internal oontrjl" of tularin "U", conducted at the state research
institute of agricultural modicine and hygiene (division of anthropozoonoses
ard clinical division for rurul occupations diseases) and the clinic for
infectious diseases of the .edical academy at Pounan (Dr. Neyman, Dr.
Zahr dnik), consists of the followii" tests:

a) %.ontrol of sterility
b) control of virulence
c) cvatrol of the effect on rabbits and guinea pigs
d) control of harmlestes, specificity, a. 4 harmlessness to man.

ad a) The test of sterility is accomplished with tho aid of McCoy's
and Francis' media on sugar broth of Taroszi's medium# and this under aerobic
and anaerobic conditions.

ad b) Guinea pigs and shite mice are used in tests of toxicity. One
half of the guine pigs receives 2 ml intraperitonealjy, the other 4 ml. Ong
half of the white mice receiv 0,1 in' iltrapee -n I-, the ot--r 0.2 mTae Animals, observed for 3 weeks, showed no toxic symptoms3.

ad c) The testing of the allergen's effect on gunea pig and rabbits
is conducted prtly with virulent, partly with the viable, re antigenic,
overulent strain of P. tularensis. Five adult, well-nourished rabbits and
five strong guinea pigs ar ifected subcutaneoualy with a virulent strainof F. tularensis (0.5 ml). The e=Alison contains 100 million germs per ml.
The other group of 5 rabbits and 5 guinea F gs are infected subcutaneously
Opiinea pigs) or intravenously (rabbits) with 0.5 and U1 ml, respectively,
of the &virulent strain, the suspension having a density of 1 billion per mi.
Six to eight weeks after infection t.he agglutination and complement fixatiton

reactions for tularemia are ounducted with all animals; latex', .fter
shearing and shaving, 0.1 ml tularin "U" ie injected intradermally.

Unfortunatey the tularemic reaction is not as regular and distinct in
rabbits and &insa pigs as it is in animals infected with brucellosis andsubsequently tested with brucellin PD. In the majority of the infected -

- -. . _
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() a1irlO, the positive tularin re4ctuioj becomes visible in the form of
infiltrations of 0.5 cm or mre in diheter and erythema.

ad d) Th tests of specificity, senlitivity of effect and hrmlesaease
conducted vith human@ na.Lrally have the most important part in the testing
of tularin "U". For thia purpose a series of tests were undertaken with
persons free of tularemia. These tests have shi~ that tularin "U" is a
c4?,letely harmless alltrgen that does Dot cause a positive reaction in the
observod persons.

TuiarLn "U" was t3stod on tularemic patierta in the clinic for
infectious diseases at the Poznan acadeV' of medicine. In all caecs
tularemia was diakosed on te basis of the anamaesis, the clinical ea alna-
tion and additional serologic reactions. In all cases tularin "U", injt.ted
in a dose of 0.1 ml tntradermallj, evoked a positive reaction, charactarized
by the appearance ol a vesicle and an infiltrate (I cm or mre in diamoLer)
as well as erythesa (see Fig. 6). Similar results were later obtained in
other hospitals.

V. The storage of tularin "U".

After testing, tularin "UO is placed in sterili, ed ampullae, which are
submerged later. Ths immersed ampullae are checked for:

a) steriliJty (storage in the incubator Sor 3 days under aerobic And
anaerobic. conditions) in an atmosphere of 10% 002.

!) air-tightnese of the ampullae (IcAersion in dye solution).

Now the ampullae age equipped vith labele and maintained in the
refrigerator at -2 to 3 C. The stored tularin U is checked every 3 months
in respect to the following:

a) appearance upon shaking (boogeneous auspension). The appearance
of flakes disqualifies the preparation.

Sb) atenitivity and speW.ficity of effect on infected test animals and
humas.

VI. Principles of utilization, reading ad interpretation of the
tularin U reaction in man.

The cutaneous-allergic reaction with tularin U should be used in every
case %here tulrezia is suspected. Frequently the positive reaction occurs
in the first days of the disease. The reactlun with tularin U is also used
in cc'nnection with retrospective occupational-epidemiological examinations.
The reaction is further utilized '..th patients prior to raccinal therapy
for the deterdnation of the degree of allergic sensitivity. Finally, the
tularin reaction, in conjunction with serologic reactions and the opsono-
cy-tophagic index, rcpreseuta an t ,reon of im"zity in p i
a iinst tularemia.

I.
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After ehaking, 0.1 ml tWlarin U is injecLed intradernally on the iruaer
side of the rigt forearm. In order to proveut an axcessivo dosa~a, a
precisely calibrated syringe and e thin, sahrt ioaedle must be used. The
tularin niat be injected intradermAll-, s that a auall pap,.ae appears right
after injection. For control purposes, 0.1 ml physiol. sm.lin (trauastic
control) and 0.. ml peptone solution (album" control) may be injected in
the Identical mnner on the left forearm. A poaItJve tularin reaction is
identified by the "ppearaiice of a vesicle of about 1 cm in diaLoutur and
erythena of 1-2 cm in diameter on the second, third or fourth div. This
prucess sumotiwoe is accompanied by cbau aes in the surrounding Yessels and

yzph glands (barely ncticeable erythseia and pain) and by general changes
(elevated temperature up to 37.5-36'C).

A ue&kly poaitiv* result is distiguished by the appearance of an
infiltration ,f about 1 = in diameter and erythem.

The interpretation of the tularin reaction applier to its pmperties
within the complex of the agtiutnation reaction, the coplement fixation
reaction and the opaonocytophagic index.

Wlsn PS and mallin U.

For many yea e Hellran's old mallAn hae been ued in many countries,
among them Poland. It is produced in this mamner: The liquid culture of
the glanders bacillus (glycerol broth) was killed in the autoclave, then
filtered and compressed. The rtsulting preparation represented the mllein.
It contains ballast substances lainatin from the a lh inou medium. The
results obtained with the aid of this allergen in connection with horses
and humans are not always specific, giving rise to erroneous diagnoses.

Parnas and Stepkowskl planned to produce a pure and very specific alergen.
The result was mallein IS.

1. The strains of the glanders bacillus (pure phase S) are sowed in
Rovx bottles, rinsed off vdth sterile, distilled water, so that a density

-------------- ~,-' i-'~ ~ usO&I.L1 a4i0owith a higher towperature.

2. The inactivated suspension is subjected to five times repeated
freezing and melting, causing mechanical destruction.

3. The resulting allergen Is mizoed with 0.5% phenol and placed in am-

p'l.ae as mallein PS.

4. The control of malleir. PS embraces the following teats:

a) sterility
b) toxicity for guinea pigs
c) the antigeniv value in Bozdet and Genou'e compleoant fixation

reaction with positive glanders serum a"d with control sera.
d) specificity ef allergenio effect on control animals iafectndQ dth tuberculcae bacteria and brucella rods.

9
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e. specificity of effect on horses free of Vnd afflicted With
6 lades.

f. the n.egative effect on healthy persona.

Tho tests pruved the non-tociaty of m~llain PS, its great antigenic

power in Bordet-G-erZgu's test, its specificity of effect on horses, testanimals P.nd mar..

Thus a product was obtained, designated mallein PS, which was tested
zimltaneously with atandard walloin on twelve horses. The test was con-
ducted by a ommission comprised of tne chief of the veterinary section of
Szczecin District, the veterinarj4n of the district and the county veterinary.

All positively reacting horses were sacrificed. histopathological
exi"Ination confirmed the results of malleinization. In four horses the
clinical ar seroloical tests, as well ar reactiono to standdrd mallein
and mallein PS were negative. In five additional horses, standard Ir-allcirL
gave positive or uncertain results, *ile mallein PS indicated glAnders in
every case, prov-in& its allergic superiority. In one horse standard mallein
gave a negative result, mallein FS a positive one. Histopathologlcal examii-
nation onfirmed the result ith malln PS. In vne horse, standUr Mallein
gave a negative result, while mallein FS gave a visible idication. Histo-
pathological axanintion revealed glanders. This proves that mallein PS is
are senaitivo tbmn sta--dard mallain.

We now have Jntrcduced mallein U, obtained by the destruction of the
bacter., U1 auspenLon. with ultra sound.

Ruaiopatin L and U.

The first investigations of ruslopit.in L w"ere condacted in ray institute
by !.rklewicz and lerosta.

Goertler sees in eryaipeloid & disease vddch In based on allergoals

due to the influence of external factors such as t-imperature changes,
altor tions in te diet, previntive vaccinations, parasites.

The allerg-c manifestations of erysipeloid were to be ujed for
diagnostic pu .povee in man (Balby). At the saze ttme, this reaction was
tested in veterinary medictne in the case of erysipeloid infections of
sheep with ckaranic oures (Curasnon 1947) ead also on pigl~ta I.Pietrow 1950).

The tochxuaqe employed in the manufacture
of ruisopatin L.

Fathod of production: 1,50C ml of a 3-day culture of a virulent strain

of a,-sipvloid rode No. 4304 are centrifuged and washed hreo times with

about 10 uinutes and uaintained in the incubator at 370C for 24 hourc,

accompanid by ahakjag every hour of the first P-L. hours. The suspension

10
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0 is then placed in the refrigerator for 48 hours at /2 0 C. The preparation
was then tested for sterility. Amorphouzs masses of hydrolyzed bacterial
cells were visible in preparations proeuced f-oem the allergen.

Rabbit tests were conducted ith allergen in fou "fold dilution.

Prior to the commencement of the experiments, the 1/10 n NaOH used in

the production of allergen was tested. 0.2 ml IaOH was injected intra-
dermally into two rabbits %.ich had not been inoculated previously. No
changes were noted at the site of injection for 72 hours.

Several groups of rabbits were utilized in the testing of allergy.

The first series contained 12 rabbits. All were about 6 months old,

weighed 1,500 g and were identically fed. Four rabbits were infected with

0.5 ccm of an 18-hour culture of erysipeloid rods of the strain No. 4599
(broth culture). Three injections were given, 4 days apart.

The second group of 4 ralbbits was infected three times every four days

with the same doses of the avirmlent strain of Staub.

Me third group contained 4 control rabbits, held in segregated cages
without contact with the inoculated ones.

Aftcr one week, 2 rabbits of the first group (inoculated with st;'aiu

4599) received 0.100 antistin tsubcutaneously, three times in intervals of
one day. Tw rabbits each from the second an third groups also received
antistin in the same manner. The allergic investigations were conducted
on the day following the conclusion of antistin injection.

Eight rabbits were inoculated with the erysipeloid rods. Of these,

ouly 4 reacted positively t- the allergen, one of them with dubious results.

Of 4 rabbits inoculated with St.t I., strain, 2 gave a poaitive reaction
The poitive reaction occurred once among rabbits inoculated with the

virulent strain 4599. A doubtful reaction was seen once: These rabbits

had. received no h-ihn - * " had reeiaved antistin and strain

4599 d Lot react. Among 8 rabbits inoculated with virulen6 and aviruleat

strains of erysiaeloid, a strong reaction developed in 1, a moderately
strong reaction in 2 cases, sigrifying 37% positive reactions. Fluctuati.ns
in individual sensitivity clearly have exerted a decisive influence on the
result of this experimnt.

A second group of rabbits, par. of which had previously been in-

oculatel with strain 4599, another part with Staub's strain, were tested

with rusiopatin L.

The rabbits showed no pathological manifestations during the entire

period of inoculation. Tw weeks after instillation, 2 rabbits received

0.1 c: atistin subcutaneously for 3 days. On the fourth day the allergen

was dispensed IntrederMAJ11, as were the test substances.

1 0 The results jeze read after 24 and 72 hours.

Ii



'0 The positive reaction persisted for a long time in the rabbito of this

group (table 2). A suppurative infiltrate was frequently observed after 2
weeks td l rter.

Among 12 inoculated rabbits, 8 reacted positively. Six rabbits infected

with Staub'a crysipelothrix showed s stronS or wdermo' te y atronz rgaction.
Rabbits inoculated with the virulent strain (4599) reacted .ery btrongly in
2 cases. Of the 2 cutrol rabbits, 1 reacted positively, the other indis-
tinctly. This phenomenon is interesting in connection with control animals.
We can explain it by the lack of specificity or by an infection of the I
rabbits with erysipelothrix.

In order to determine the specificity of the allergic reaction in
eryaipeloid, examinations of erysipoloid allergen were conducted with a
group of rabbits, some of which were tuberculin-poaitive; others had been
inoculated with brucalla (virulent strain). Healthy, non-inoculated animals
that had had no contact with infected ones, were also included.

Rabbits that had received a suspension of virulent or avirulont
erysipelothrix., reacted positively to intracutaneous instillation of
rusiopatin L. Non-inoculated control rabbits generally reacted negatively
(in the =iJority of cases).

(Among 14 non-vaccinated control rabbits, 1 reacted positively, 2 others
doubtfuly.

Uo b terdependence between the allergic reaction and antistin wAs

observed in these oxperiments. Of 8 rabbits infected with erysipeloid rode,
then given anti~tin after tw weeks, 6 reacted positively. Of 12 rabbits

Infected ith e-ysipelot4rix and not receiving antistin, 7 reacted positively.
It appears that antistiD has no influence on the cutaneous reaction in
erysipeloid.

Rabbdts inoculated with brucella rods and reacting positively to
brucellin 2S, in the majority of cases ahowed a no&atis reaction after dia-.1 penaatioL of erysipeloid allergen.

Another phenomenon was observed in rabbits inoculated with tuberculous
materia]. Among 7 rabbits, 4 reacted positively to rusiopatin. however,
the positive reaction was never as pronounced as in the case of the positive
indication in erysipeloid rabbits.

We have tested th* erysipeloid allergen on persons irfected with
erysipeloid.

'he first case concerned a veterinary stucent who had infected himself
during dissection of a pig. Two days after section erythema appeared at the

site which he had injured with the scalpel. The site was dabbed with iodine;
dreesings of alcohol and icbthyol salve were applied. F..ti-ma disappcared I
after a few hours. After 2. hours, erytbema and tumescence were noted atOanother point on the hand. 1ratent with ichthy-ol salve aa" prontoall was
unable to halt the process. Only the dispensation of 125,000 uImts of
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penicillin and 5 ccm prontosil gradually reversed the disease process.
On the fifth day after infoction, 0.1 ml of the Allergen was instilled
intra cutaneously.

Erythem an edema had appeared after 24 hours; these manfcstations
incraaed up to the fifth day, than disappeared slovfy. The redction was

dist..v posiative. Sausitivity was noted in the area of erythema andi

tumescence.

The second case concerns an assistant of the microbiological institute
of h. Curie Skodowska University, who had infected herself with erysipeloid
under the elbow one year ago. The eymptoms were distinct. She was treated
with penicillin in doses of 50,000 units (a total of SO,000 units weredispensed). The allergic reaction to rusiopatin was negative.

The third case also involved an assistant of that institute, who had
infected herself with a laboratory strain of erysipelothrix. After intro-
duction of allergen, erythema was distinct and lasted for 3 days. Following
treatment with 200,000 units of penicillin, the symptoms and the cutaneous
reaction disappeared.

The fourth case was diagnosed in a patient of the agricultural occupa-
tional disease ward with the clinical findings of endocarditis chronica.
The anamesis disclosed that the pztienU bad been infected ath erysipeloid
one year ago. Cutaneous leaione and disturbances of the cardiac function
had appeared during the first stage. These manifestations disappeared after
treatment; one year later the patient was admitted to the clinical ward with
suspected endocarditis chronica. The allergic reaction with rusiopatin as
well as the a glutization reaction were oondccted. The allergic reaction
was positive (distinct erythema - 1 cm -, swelling at the W .t' of injection).
The serum showed a positive titer of 1:200. Similar results were obtained
in ten cases of erysipelaid (7 ,/, 3 L).

Illustrations.

Fig. 1. Brucallosis allergy after Huddleeon; de-matitic and patechiaa.

Fig. 2a. Brucella brucei X 16,000.
Fig. 2b. The same, destroyed by ultra sound X 16,000 = brucellin PD.

Fig. 3. Burnet's test in brucellosis. Evaluation of brucellin PD.
Left forearm: 2 reactions with infiltration and erythema after brucellin PD.
Dose 130 million amd 300 million. Right forearm: The same with a dose of
10-20 million bacteria.

Fig. 4. Burnet'6 test in brucellosis, with brucellin PD. Infiltration
and erythema.

Fig. 5a. P. tularenasie 15,000.
Fg. 5b. The sam desryed b7 ultra sound X 15,,000 0 V, A,-n U-
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' . ' Fig. 6. Alergo-cutaneou test in tulare;, a with tularin U.

Infiltration and erythaz.

Fig. 7. Mallain PS test positive in horse with glanders. Suppurative
ezudatt from the nose after inoculation with mallein PS. Strong provocative
effect of mallein PS.

Fig. 8. Erysipeloid losenbach.

Table 1.

K~fig Nr. - cage #
Kaninchen - rabbit
mit welchem Stama

frler geimpft - strain with which previously inoculated

/ -very strong cutaneous reaction (erythema, swelling and infiltra-
tion of about Q-10 mm).

- distinct cutaneous reaction (erythen and swelling 5-6 ma).

- - without reaction.

Table 2.

Kafig Nr. - cage #
I=pfstam vorher
benutzt - strain previously used
Zahl d. Kauincheu - nuiaber of rabit.s
, erhalten - / dispensed
- nicht erbalten - - not dispensed
nach 24 u. 72 Stuaden- after 24 and 72 hours.
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