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U. S. ARMY CHEMICAL CORPZ
FORT DETRICK, FREDERICK, MARYIARND

Demonstrativn of anthrax bacilli after immnization with Carbozoo.
by Christian Troger.

Translated from: Zeitschrift fuer Immni ;seteforschung,
76: 187-201 {1932).

Studies of the parsistence of virulent pathogens instilled in
animals for the purpose of active immunlzatlon not only incite
sclentific curdosity, but are also highlr significant from the view-
point of veterinary and human hyglene, especially in such casea where
a transmission of infection from enimal to man by consumption of infectel
meat is within the reaim of possibllity.

The domenstratdon of sniiivax baeilll in rabbits immniged with
Sobernheim culture is treated by Nennings, whose results I should like
to recount btriefly for prrposes of comparison.

Nennings found anthracoid colonies on agar streak cultures or
enrichment broth seeded with material from the proximity of the site of
injection 8, 15, 20 and 30 hours after instillation of 0.5 cc Sobernhein
culturs in one rabbit each, Upon simulita&neous incculation of 0.5 ce
culture and 5 cc serum, 1 rabbit produced these colonies after 40 hours,
2 rabbite after 3 days, and 1 rakbit 6 days p.i. The diagnoais of
anthrax was confirmed by animal test.

The demonstration of preclpitinogen in the skdn of immunlesd
cattle is discussed in & paper by Kurt Schern of Mortevideo, according
to which moat dried alkdns of zettls incculated against anblraz induce
precipitation,

K. Blerbaum, W. Krause and A. Reinstorf were unmabls to show
precipitinogenic substaices in cattle skins by means of Ascoll's test.
The first tw investigators eramdnsd aguecus and chloreofcraic extracts
of skin particles from different sitass following immunization aecording
to Pasteur; the latter testad chloroformic and coid extracts aftsr
Koch's simultansous inocculation. Schern's positive findinge thersfore
were not confirmed by thorovugh reexsminations on the part of the authors
nenticned above. It is true that only rabbits were used in my tests,
resulting in 4 positive cases, as shall he discuased later in more
dotail,
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Nennings' paper contains the following important conclusion:
"The results obtainad in tests with rabbits naturallv cannot be applied
withouti reservation to lerge snimals (horses and cattle), siuce only
tests with the latter can snawer questions about the ser icedbllity of
the meat and hide within a certain time after sero-vaccination against’
anthrax,"

Tn Austria, the folluwing ordinance of the Fedaral Ministry for
Agriculture and Forestr, ~. 36.959 - Vt. V. dated 16 November 1928,
subject: "Utildzation o. che meat of sacrificed animals imrinized
agaluou anviiyaa, 18 applicable in this respect:

Animales vacclmted wdth infectious pathogens of anthrax may be put
out to graze or be killed in the first waek after inoculation only with
the approval of the District police, unless aacrifices or accidents are
involved. The following specimens must be sent to testing centers, it
the anirmsl h3s been sacrificed during this period and its meat is
intended for human consumption:

1) Tie 2itw of inocelation (a circulsr piece of skin about 10 cm
in diameter &nd ths underiylng muescle in natural attachment); the site
is recognized by the point of injaction which should have been depilated
and shaved prior to esch vaccination;

2) the regional lymph rde;
3) the spleen and
4) one tubular bons.

If no anthraex bacilli are demonstrable in any of these samples,
the meat is "o be c¢valuuted after a repeated inapsction.

In evaluations of the meat of animals butahured »fter the goricd
indiested abovs, no coislderation of past immuidsation i necesssry,
providad the animal doe® not reveal elther a swolling at the sits cf
incculation, or a sweiling of the reglonal lymph node; if such is the
case, however, tho reiesse of the meat also depsends on the resuli of a
bactericlogical exawination of specimens ssiit In according to the
aforementionsd rules.

The impetus for the present paper came from immunjzations curried
out in Upper Austria in the summer of 1941 on the occaeion of an
extensive anthrax epizootic on the mountain meadows of the Alpine
foothills. The vaccine utilized was Carbogoo {method Mazzucchi-Milan),
an immunogen previcusly used in the year 1930 by the Federal Institute
for the Centrol of Epizootics at Moedling in several anthracic reglons,
wiich bad proved to be harmlasx and very effeciive in inducing a high
degree of immunity, as evident alsc from previously conducted laboratory
experimsnta. The guestlon was raised on that occasion, how long the




instilled anthrex bacilli survive in the animal organism and whether
the inoculated animals expuisae the patiaogen in their excretiona or
osacretiona, and if so, how long. The systemitic treatmsnt of these
questiona i3 interesting alsc from the viewpoint of meat inspeciion,
if an animal is involved that muat be sacrificed a short time after
Carbozoo imminizetion for accidental reasons, e.g. a bone fracture,
&8 indeed happened in on2 caase,

My tests utilized the origlnal vaccine “Carbozoc" of the Milanese
Serotherapsutic Institute, based on Hazzuccni's method.

According to Prof, Pelfanti, this anthrax vaceine contains fully
virulent anthrax bscilli subjected to the effects of saponium
purissimuu albam,

Paraonal. teats,

The initial task I faced was the systemitic examination of rabbits,
pre-treataed with bovine or ovine doases of Carbozoo 7vaceine, for prezence
of anthrax bacilld. Iu additloi, attempts wore made to deleruine the
existence of precipitinogen in the test animals, and this in dried
particles of skin from the site of inoculation and the nape,

The tachiniqus utilized by me in this connection was the followling
with respact. to all animals:

Injection of vaccins (alternately the bovine dosis of 0.25 cc and
the ovine dosis of 0.125 cc) wss made subcutaneously at the hypogastrium
in the region of the right knee fold, after shearin; and disinfection of
the site. The rabbits were killed by a blcw w the neck after measurad
intervals and prepared in the following manner:

After thorough saturation of the fur to prevent dust forumition, a
cireular cut was made with asisaora around the thorax hehind the
shoulder zone, the skin was then drawn backwarda over the trunk up to
the metatarsi, expoasing the site of injection and the regionsl lymph
gland of the knee fold. Subsequent work was cerried out with sterile
instrumsnts, One agar plate each was seeded from the site of in-
oculation, from freshly cut surfaces of the lymph gland, the spleen,
liver, kidnsye, and from the heart blood. In this operation I grasped
the organs with tweszers, reémaoved & particle with the aid of scissors
anj 4poculated ths agar aurfaes with ths organs!' cut surface ~s with »
spatula. I shredded the remaining organ with two hooked tweezers and
dropped it into a broth tube for enrienment. Similari—, I prepared an
agar streak culture and enrichment of the ademntouu, wfiltrated tissue
particle from the site of injection that adhered 'dither to the skin or
the trunk of the dead rabldt after akinning. The heart blood was

ramoved with s plestinum zpatule efter opondng the right venbricls and

cultivated on agar-agar and a tube of enrichment broth., A slide smear
from the edem of the injection site, the splcen and meart blood was
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atained according to Gram. The sveludtlon of agar plates took place
aftar incubation for up to 48 hours at 379C; in addition, other agar
plates were inoculated with the enrichmont broth ifncubated for 48 hours

with the aforemsntioned material, and inspected following the required
incubation,

The precipitativn of skin frsments was carrisd out by the cald

extract procesa according to G. Francke, R. Standfuas, F. Schnauder and
F. Muesscmoier.

Strongly reduced skin partisles were placed ir sc .1l test tubes,
where they were subjected to the effect of a A% carbol-sodius chloride
golution for 24 houwrz. Precipitation tesits ware wuisrtaken after
agitation amd clmariiy of the extract. A number of turbld specimens had
to be centrifuiged; the tests were made in Ascoll tubes.

The folilowing methods were resorted to for the diffsrentiation of
suspected colonies: Thair macroseopic and microscopic mppearance, silde
gmeerg, transplantation to slant agar and subazquent examinmation of the
condensed water in the hanging drop for bacterial otility, trans-
plantation tn hlocd agar plates for the detormination of poasible
hemolysin and, finklly, snimal tests. Animal teats utilizad white mice
that wsre inceulated subcutanscusly with the broth suspension of the
questionable culture.

After dissection of the dead mouse, ite splenic pulp, heart bleecd
and recal tissue ware plaanteu orn agsr plates, and preparations fiva tlhe
spleen, kidney and heart blood were stained according to Olt.

Rabbit tests.
1. Preliminary tests.

Three rabbits pre-treated with 0.25 cc original Carbozoo vaccine
(series 1 - prepared January 1931 to January 1932) and killad after 20,
48 and 72 hours, fulled to reveal anthrax bacilii in tests carried out
a3 indicated,

2. Main testes,

The main tests utilized 36 rabhiis weighing 610 to 2,060 g,
imminized alternately with 0.125 and 0.25 cc of original Carbozoo.
The table reproduced below glves tha dosages of vaccine used in the pre-
truatuwent of this series of animals, as well as the time of their
sacrifice, fullowed immediately by the teats; in addition, positive
findings of anthrax bacilli and positive results of precipitation are
1isted, &nd the following abbresviations are used: Oe, = edema, Idr, =
regional lymph gland, J. = skin fragment from the injection site, N, =
gkin fragmnt from the naps, and S. = death dus to coccidliosis and
anthracic septiceuia. Where no reasults are indiceted, the tests wore
negative.
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The immunixed animals revealed the fcllowing reactlions:

Babbite 1nocenlated with Cirbozoo showed a local reaction st the
site of injection in the form of a siight, doughy awelling in the first
few hours, bacoming more pronounced after abdut 16 houra. Thia
swelling wis found t0 be 4 serous or sercus-hemorrhagic edema of the
subcutis upon eeciion. The merous infiltration wia strongly defined
up to the 11.n day p.i., with prepondsrance of the hamorrhagic quality
up to the dth day. .

~o furtuer aigns ¢l a resciiun were saen in cbu live wnimal.

Thirty-four of the 36 imminized snimals appeared healthy et the
time of sacrifice, animals #21 and 30 dled before the mcheduled kill
due to an intéicurrent disease, namely high-grade intestinal coccidiosis.
In these 2 cases anthrax bacilli were demonstraied in all organs both in
stained amoars and culturally, and mice incculated with organ material
of these two rabbits died of anthrax within 3 daysa.

Hareafter, only the 8 caneg with positive fimdings of anihrsx shalil
be discussed. Alil remaining animls failed to yield anthrax bacilli by
means of the test methods outlined abovs,

Rabbit 1: The rabhit, inccaulated with 0.75 ¢c orig. Larbozou
beéries 1 and sacrificed after /, hours, produceu anthracoid colonies on
an agar plate seaded with edema, Agar plates inorulated from the en-—
riclment broth yielded antarax colonies in pins culture. A wmouse
injected with questionable primary coloniea on agar died of typlcal
anthrax 3 days p.i. Agar plates seweded with organ waterial from other
organs of raboit #1 remained sterile.

Rabbit 2: Immunized with 0.25 cc Carbogpo and killed 4 hours
later. Both agar plates of edemé and agar plates of the vnrichment
Lol pPIoduGsd Ppure aubhracic culbures. A mouse died of anibrax 3 dayvws

after inoculation of agar culture. The remaining organs proved steri‘te.

Rabbit 4: This rabbit, injected with 0.125 ¢c Carbozoo 1 and
sacrificed 8 hours later, ylelded anthracoid colonies on agar plates
seeded with edematous fluid from the site of inoculation. Similarly,
agar plates of enrlchment broth grew out numercus anthracic colonies
in pure culture. The resultant cultures, insiilled in mice, killed
theee animls within 2 days, Positive anthrax.

Rabbit 14: The regional lymph gland of tinis rabbit, inoculated
with 0.125 cc orig. Carbozoo 1 and killed after 36 hours, produced
nuzerous anthracoid colonies in pure culture, but enly on plates seeded
with enricliswnt broth. The oth r agar plates remained sterile. A
mouse injected with this cultur died of anthrax after 2 days.
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Habbit 23: The edema tiken fr- - the injectioun site of this animal,
immunized with 0.125 cc orig. Carbozoo 1 and killed after 4 days, led
to the germination of one anthracic coleny on agar plates. A mouse in-
coculated wiith a broth suspenclon of this colony died of anthrax 4 dayse
p.i.

Habbit 25: This sriwmal, immenized with 0.25 cec orig, Carbtomeo 1 and
sacrificad 5 daye Jatar, pradeas? {golcisd envigraclic colonies ol sger
plates of the regional lymph glaid, and numsrcus colonies on plates
seeded wlth enriched broth (enrichment zcnsisted of edematous fluld
and material from the reglonal lymph gland). One mouse injected with
a suspension of coloniee produced by the edsm=a disd of anthrax on the
4th day; snother, inoculated with suspended colonles from the reglonal
lymph gland, died eof anthrax 3 daya p.i,

labbits 21 amd 30 have already been mentioned; they died pre-
maturely of advanced occidiosis with a demongtration of anthrax in
septicerdic discemination.

Preciplitation tests with extracts iiom skin fragments of tae nmpe
&ud the site of injection led to following results:

Skin particles {rom the injection aite of the followlng animals
reacted positively: #2, 13, 15, 21, 22 awl 30; a plece of skin from
the nape of animals 21 and 30 1m0 registered positively. FPrecipitation
of skin fragments wis negative in the case of all other animals.

Tt may be corncluded in swmsary that anthrax ba~i1li survived at
the most until the 5th day in 36 rabbits #ltermately immnired with
0.125 c¢c and 0.25 cc original Carbozoo series 1 (preparsd January 1931
to January 1932), i.e. in the edemstous fluid in 4 casee, in the
regional lymph gland in 1 case, simultareously in the sdaumatous fluid
and the lywph glaud in 1 case, and in all organs (massive coccidiosis)
in 2 cawves.

Tests with cattle and horses.
o

The experiments with rabbits were followed by attempta to demonstrate
anthrax baclilli in edemzs from the injection sites of horaes ani cattle
lmminized with Carbuzceo. Five ozen and 2 horses were avallable for
thsse experims.ts.

All animals were first inoculatsd with 0.25 cc orig. Carbozoo series
2 (prepared April 1931 to April 1932). Subsequently the edematous fluid
from the injection site was examined 1, 2, 3, 4, 5, 7, 12 and 14 days
after inoculatlion.

follows:

The procursment of edemetous fiuld proceeded aa
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After disinfection of the injection site with 508 alcohol, a
sterilized hypodermic nesdle wus introduced intu the <deisitous awelling-
An assiatant forced the edewatony fiuld Into the sterile ayringe by
pressinz and pluching, aided by the suciion exerted by the dravn platon.
Immediately after withdrawal of the nesdla I allowed the procured fluid
tu drlp onto 2 agar plates and ona peptone broth tuba, The edemibous
fluid on the agar plates was then distributed on the w~dium with a
flamed platinum spatula. Two additions] agar piateas were meeded from
the enrichment broth after incubatiorn for 24 hours.

Here, again, the diffeventiuticn of anthrax and anthracolid bavterlia
was Accomplici.cd by examination of moti lity, nemolyais and anim® * .. le.
It is noteworthy that Carbozoo cultures on blcod agar platea falled to
effert hemslyals for 4 days, In these testa I observad o wlcrcacopically
different forms of anthrax colonies on the agar plates. One of them;
being by far the most previlent aird called ihe Carbozoo form Ly we. hed
a dry, granular, greylsh-brown appearince w.ith & poor tendency to die-
semination. The edge of thes. colorles seems wuvy, but almost completely
rlosed,

Thn second form of colony, growing wich morse slims, appeared
greenish and gelatiawwe with a ysllowish-white, cloudy turbidness in the
ceanter. The edge of these coloniess meemed to bhe mmooth.

In the case of animal V (ox), I found only the slimy form of
colony and only once the Carbocgoo form simultsneously next to the slimy
colonies on the sawe plate; I further obssrved that bacilli from the
sllwy colony killed mice more rapidly. After injesction of a slimy
celony into mice, the organs of the sacrificed animils grew out the
Carbozoo form in the incubator, and vice versa. In & few cames the
Carbozoo form changed tu the sliny form of colony after 3 to 4 daye in
the incubator, but the process was never observed directly. The
Carbozoo form had & very slow relative rate of growth.

The di fTemrentiation of colunies freguentiy pruved vairemely
difficult dus to the occurrence of these two colony forms, especiglly
80 whenever very small slimy coloniea with & definitely non—anthracic
growth were present.

Virulence tests to which the original Carbozoo vaccine used with
cattle and horses was aubjected, yvielded the following resulin:

Two. rabbits weighing 318 and 350 dkg, imminized with 0.25 cc
orig. Carbozoo series 2 (prepared apiil 1931~ aApril 1932), survivel,
Two guinea pigs weighing 208 aud 260 dkg, inowulated with 0.2% cc from
the same vial, died of snthrex after 8 days. Two &gar plates wera
secded with the original vaccine. A mouse was jnocuinted with &
suspension from the resultant colondes aid died of sutlwrex 5 deays
later.
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Tho tests with 5 head of cattle aid 2 horses procendad as followa:

The reaction o the Inocilus was eapressed on the flrs. day after
inlection by cdema measuring 1bavit 15 Y 15 ¥ 3 cm 40 81l anlwals, rain-
tatning nearly identical dl.we siors until the 3rd day. From thet day
omard a gradual reduction s+t In, initially to aboul 10 ¥ W0 X 3 ¢m,
From the 6tic Lo the 10th day the edsmitous awelling dimini ahed to about
S X5 X2 cem, Four days later only a small peak waa viaible at the
sile of injection, ltositively reacting test animals gave .vidence of
low-grade temparature fluctustions,

Test sulmals I to V are vaeatr, VI to Vil are horses,
First day after Carbozeo vaccination.

ux L: In this case, both the sdema frow the Injecilon aite and the
envichment, brotn con agas-agar produced suthracic colonies, a mouse in-
Jecte! with the latter died of anthrax 2 days p.li.

Ox If: Here only one agar plate sended with enrichment broth
Yislded lsvwlated Carbuzso colonies. A mouse shbjected to thease diad
6 days p.i.

Oxen JIT ant I\ as well as horas VI were €ree of anthrax Lacteria
on the firat day of Carbozco vacciniitlon.

Ox V: Apar platea seeded with edematous fluld ns weli as those
strasked with edersa-anriched broth showed nuaious aithiracic colouies,
Thresa white mice ipjected with such cclonies dled of anthrax: One after
1 day, one aftar 2 days, the third after 6 days.

Test anliaal VII (horss): In this came, too. numsrous anthracic
cclonies grew oul on gar plates strsuked with edes:tous fluid amd on
plates seaded with enrichwent broth. These cultures, instilled in a

1 domeer Vb o
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monsa  ldlled the anigul
Eaminitions of the edematous fluid at the point of injection for
anthrax baclil1li 2 days after inomulation we.e negative in all 7 animale.

Simllarly, anthrax bacilli wers demonstraied in the edematous fluid
of oxen I, II, IV, V and horse VI 3 days after imrunization. Animsl VII
(horse) failed to yield any edematous fluid on this day. The edsma of
anima) III produced ieclated anthraczic colonies ou agar. A mouse in-
Jected with a breth suspension of this culture died of anthrax after
2 days.

T examination of ederwtous fluid from animale I, IY, III end IV
wap coFpletaly negatlve four deyas after immunization sdth Carbuszoo,
Animal V produced pure cullures of the slimy type and ths typical Carbo-
2oo fern out of edematous fluld on apar-agar and enrichmsnt broth,
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A movae InomlAated with thi, material dled of nthrax L day leter
(niiny coleny). Two othoer mice succumbed to antlirsx within 2 days
{(boih shiowsd the Carbozoo iorm in eultures).

Toel animal VI (horsas): ‘he edema prodiced a pila anthiraenid
colony on agar vhich, in *he fo-m of a Lroth suspension, Wiilad a sub-
cutanecusly inoculaiad mouss after ! days.

Teat animal VIT alss produced only 4 single colony of anthrsx baclilii
o1l An agar place seedad with sdemiicus Jlvid, ciusing typdcal anvhrax In
a aubcutanzously injected mouse aftear 1 day

In examinitions of edematous fluid from the inpection 'ite of Lhe
inimals 5 days sfter fmmunmization with Cirboezoe. tobiwas becilll could
not be dzmonstirated in test animele I, II, ITT, 1V, VT and VII. Ooly
airmal V yleldad sllmy, smocth-edied colonien on agar 1ites seeded witl
adematous fluid which, when _aboutancowsly instillad in 4 monss; caused
the ardmalta decth afvoe 1L day. ©owan anberial of Lhis mouse grew ..
slimy colonies of Cavboizor on &3 plites,

Examimtion: of edamwatous fluid could not be mde on the 6'h day
after {mmnization,

Tests of edem.tous fluid of animala I, II, IIL, IV and V were
completely negative 7 days p.i.

Test animal V1 (horse) produced colonies both of slimy and
Carbozeo type on agar plates seeded with edema from the site of injection;
plate culiures of enriched bioth ylelded cnly those of the slimy form.
Two whits mice inoculated with =uoh cultures diad of anthrax 1 day later,

Test animal VII (horse) gave posilive resulis in iha form of colonies
gruwing on agar plates seeded with enriched broth; one plate ciew out
slimy colonlews, the viher Carpuvzgoo forms. A mouse injected with the
culture suspension dies of antlrax 4 days p.i.

Examimation of the edematous fluid at the injoction aite of both
horses (VI ami VII) 12 days after immunization with Carbozoo led to a
negative resuli in the case of animal VI, while agar plates of enimal
VII showed 1 anthricic colony on cone plate and 3 colonies on the othsr,
The infecled mouse succumbed to anthrax ons day latar. The oxen were
not tested on this day.

On the 1l4th day after va.:civation with Carbozoo I examined ilie
edenutous fluid fiun the fujesctlon site of 81l 7 enimals for the last
time., By this time it proved extremely difficult to obtain edematous
fluld, especially in tha case of oxan, aince tha rmaction hed almst
er.tirely disappeared. The tests wsie negative without a single
exception.
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The following table consolidates findings of anthrax bacilli in the
injection site of cattle and horses inoculated subcutensously with
Carbozoo.

The table reveals that anthrax bacllii were found in the edesmtous
fluid of oxen 5 days after vaccination, whereas the tw horses ylelded
the pathogen for up to 12 duys.

Examinstions of ndlk and urine for the presencs of anthrax bacilld
in cows immunizad with CarboZod...en.e

Tests aimed at demonsiraticn of snthrax bicilll in edematous fluid
from the injection gite of (arbozoo-vaccinated cattle and horses wers
fellowed by examinations of the milk of 3 cows and the urine of 2 cows
immiidzed with Carbozoo. The tests coverad the 1lst, 2d, 3rd, Lth, 6th,
7th, 8th, 9th and 10th day after inoculation with Carbozos, carrisd out
in dosages of 0.25 cc criginal Carbozoo serles 1 (prepared January 1931 -
January 1932),

In add tion, these 3 cows ware subjocted to vesis of sdematous
fiuld from the injection site on the 6th, 8+th, 9th, 10th and 1ith day
after incculation, days on which previous examimations of sdema amcng
the cattle and horses had not besn acoompllshaed.

The te3t procedurs was the same for all animais:

After thorcugh disinfecidon of the teats with 504 alcohol, the
required guantlty of milk wae drawn off from all quartors under con-
ditions of grealest cleanliness. After 15 minutes »f vigorous centrifu-
gation & mample of sediment was rewmaved with a fla: i@ platinum loop, a
slide smear wis prepared end atalned according to Gram. OCne agar plate
aid a broth suspension were prepared, the la*tter for purposes of
enrichment, The enrichment biroth, incubated for 24 hours, wis sub~
ssgusnily trensiarred to ager plates, Ths reminlig sedimeni was used
for brotn suspensicns and inoculabion of micse,

1 obtalned the urine by cathetorization under maximal conditions of
cleanliness, after cleaning the vaginal vestibule with a «eak potessiun
permsioganate solution. A major perilon of the urine was first allowed
to flow off. Ths urine wss then examined in the manner described for
milk,

All teev aimed at the demonstration of antharax tacllld in the milk,
urine and cdema at the injection slite of thess 3 cows were negitivs.,

Dolezel had arrived at <hs sams result in 1914 during aystematic

dally examinstions of the milk of 3 cows and 2 goats following Pamteur-
imminization, extenling over 12-23 days.

30
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Sunmary .

Fight out of 39 rabuits (20.51%) sacrificed aftar pre-treatment
with bovine or ovine doses of Carbozoo vaccine ylelded anthrax bacilli
in the edems at the injection site in 4 cases (in 2 cases after 4 hours,
in one case after 8 hours, in another after /4 days), in the resgional
lymph gland in one case (after 5 daya) and in all organs in 2 casas
(efter 4 and 8 days, respsctively), In the last 2 cases the rabbits
had succumbed to advanced coccidiosis pricr to the planned sacrifice
and revealed anthrax bacilli in septicemic disseminaticn,

The remaining animsls (7V.49%), tested a few howrs to 14 days
after inoculation with Carbozuo, yielded nec anthrax bacilli either at the
injsction site, in the regional lymph gland, or in the spleen liver,
kidneys and the heart blood,

The degmonstration of precipitinogen in the dried skin of rabblts
apparently beaithy at the time of sacrifice succeeded in &4 cnses, L and
36 houre and 2 and 4 days after inoculation, regpectively, but only in
extracts prepared from skin particles from the site of injection. (Cold
extraction method according to Francks, Standfuss, Schnsuder and
Muesgemeier).

The two rabbits (21 amd 30) succumbing ‘o coccldlosiz and anthracic
septicemis 4 and 8 days after vaccination gave & positive precipitin
reaction with ekin fragments from the injection site and the nape.

Cf 5 oxen and 2 horses ismunized with original Carbozoo, 3 oxen
and 1 horse ylelded anthrax bacilili in the edems 1 day after irocu Lation, '
1 ox 3 days p.i., 1 ox and both horses 4 Guiys p.,i., 1 ox on the Sth 4@,
both horsns on ths Tth da.y and cnly 1 horse on the 12th day following
.LAI |uuu.|.uu. NHUL €48 1o ﬂ!lhlr“ D&(n LLI CDlllﬂ ne nnmnanvvnvnn 1n ?hg
other animals on these deys, ner could they be found in any of ths
animzls on the 2d and 14th day after imumunization.

ue occurrence of anthrex bacllii in the milk and urine of 3 cowe
jmmunized with Carbozoo could not be observed on the 1lst, 2d, 3rd, 4th,
6th, 7th, 8th, 9th snd 10th day p.i. Nor did supplementary testa
produce tha pathogm from the injecticn asita of these 3 cows on the
4th, 8th, 9th, 10th and 1llth day.

Based. on thases results, geined from experimsnts with large animils,
the ordinsnce of the Federal Ministry for Agricnliure and Forestry Z.
36,959 -~ Vi, V dated 16 Nov, 1928, subject: “Utilization of the meat of
gecrificed animle imrunizsd against anthrax," the period of one week
following vaccination speclfied for the submission of specific organs
and org: parts for bacteriological examination, chould be axtended to
2 weeks, preferably to 3 weeks,
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