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U. S. ARMW! CHEMICAL GORPdP
FORT DETRICK, FREDERICK, MARYLAND

Demonstratiun of ant-hrax bacilli after i•unization with Carbozoo,

by Christimn Troger.

Translated from: Zeitschrlft fuer Inemni .aeteforschung,
76: 187-201 (1932).

Studies of the persistence of virulent pathogens instilled in 5
arii.Is for the purpose of active immunization not only incite .
scientific curiosity, but are also highly nignificant from the view--
point of veterinary and human hygiene, esuecially in such cases where
a transmisasio of infect-ion from animal to man by consumption of infectel
meat is within the realm of possibility.

Th,; d. atatiok of antwx bacilli in rabbits inmnnizad with
Sobernheim culture is treated by Nennings, whose results I should like
to recount briefly for pirposes of comparison. 3

Nennings found anthracoid colonies on agar streak cultures or
eiirichment broth seeded with material from the proximity of the site of
injection 8, 15, 20 and 30 hours after instillation of 0.5 cc Soberrnheim
culture in one rabbit each. Upon simultaneous inoculation of 0.5 cc
culture and 5 cc serum, 1 rabbit produced these colonies after 40 hours,
2 rabbits after 3 days, and 1 rabbit 6 days p.i. The diagnosis of
anthrax uas confirmed by animal test.

The demonstration of prec.piti~nogen in the skin of imnunized
cattle is discussed in a paper by Kurt Schern of Montevideo, according
to whineh mno~t _died inscfr -2 eN t:I 4ý - a' .a t, a i-tiiraz.j ind~ucn a
precipitation.

K. Bierbaum, W. Krause and A. Reinstorf were unable to show
precipitinogenic substai~ctss in cattle ukins by means of Ascoli'e test.
The first two investigators e.raiznod aqueous and chlorofcrmdc extracts
of skin particles from differtnt aites follouing immnization according
to Pasteur; the latter tested chloroformic and cold extracts after
Koch's silAltakieous inoculation. Schern's positive findings therefore
were not confirmed by thorough reexaminations on the part of the authorm
mentioned above. It. is true that only rabbits were used in my tests,
resulting in 4 positive cases, as shall be discussed later in more
detail.



Nenuaings' paper contains the following important conclusion:
"The results obtained in tests with rabbits naturallv cannot be applied
withouL reservation t,: large -ximals (horses and cattle), olxa. anly
tests with the latter can. answer questions about the ser- ikeebility of
the meat. and hide within a certain timep after eero-vaccination against
antirax."

T, Austria, the folluoin ord4tnance of the Federal Ministry for
Agriculture and Forestry ", 36.959 - Vt. V. dated 16 November 192-9,
subject: "Utilization o. w.he meat of sacrificed animals imwznized
aga!-..... .ia,;, is applicable ;n this respect:

Aniaal.s vaccinated with infectious pathogens of anthrax may be put
out to graze or be killed in the first week after inoculation only with
the approval of the District police, uaiess xacrificea or accidents are

involved. The Zollowing specimens must be sent to testing centers, if
the animal has been sacrificed during this period and its zaat is
intended for human consumption:

1) The -itW of inoculatiun (a circular- piece of skin about 10 mas
in diameter and the underlying muecle in natural attachment); the cite
is recognized by the poin, of injection which should have been depilated
and shaved prior to each vaccination;

2) the regional lymph rn 4e;

3) the spleen and

4) one tubular bone.

If no anthrex bacilli are demonstrable in any of thee samples,
the meat is :o be evaluated after a repeated inspection.

In evaluations of the meat of animals bunhr-d " f'.e - t' z. ' -&-
ind.ic-.ted a.., no ocui-Aderation of past immtuization io necessary, I
provided the animal does not raieai either a swelling at the site ef

inoculation, or a swe'tling of the regioral lymph node; if such is the
case, however, the release of the me&t also depends on the result of a
bacteriological exaaination of specimene sent in according to the
aforementioned rules.

The impetus for the present paper came from inwan3,zations carried
out in Upper Austria in the summer of 19)i on the occasion of an
extensive anthr"x epizootic on the mountain meadows of the Alpine
foothills. The vaccine utilized was Carbozoo (nethod Mazzucchi-xilan),
an immunogen previously used in the year 193(o by the Federal Institute
for the Control of Epizootics at Moedling in several anthracic regLqns, u
which had proved to be harmleon And very effeot±ve in induding a high
degree of immunity, as evident also from previously conducted laboratory
experiments. The question was raised on that occasion, how long the
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instilled anthrax bacilli survive in the animal organism and whether
the inoculated inimals expulse the pataogen in their excretions or
secretions, and if so, how long. The systematic treatment of' these
questions is interesting also froon thj viewpoirit of meat inspection,
if an animal is involved that must, be macriviced a short time after
Carbozaa immunization for accidental reasons, e.g. a bone fracture,
as indeed happened in one case,

My tests utilized the original vaccine "CarbozoG" of the Milanese
Serotherapeutic Institute, based on YAzzuccni'a method.

According to Prof. Belfanti, this anthrax vaccine contains fully I
virulent anthrax bacilli subjected to the effects of saponium
puriesi-s11u albam.

Peraoial tests.

Thn initial task I faced was the systematic examiiation of rabbits,
pre-treated with bovine or ovine doses of Carbozoo vaccine, for preeence
of anthrax bacilli. Ia additivo, aLtoiipt. %e Diade to deterilne the
existence of precipitinogen in the test animals, and this in dried
particles of skin from the site of inoculation and the nape.

The tdchnique utilized by me in this connection was the following
with respect to all animals:

Injection of vaccine (alternately Uie bovine dosis of 0.25 cc and
the ovine dosis of 0.125 cc) was maae subcutaneously at tlhc hypogastrium
in the region of the right knee fold, after shearing and disinfection of
the site. The rabbits were killed by a blow Wo the neck after measured
intervals and prepared in the foliowing manner:

After thorou&, saturation of the fur to prevent dust formation, a
circular cut was made wi th M•_ naorm Arnutnd t.he t.hnr- -v h&M r.. ilha

shoulder zone, the skin was then drawn backwards over the trunk up to
.ae metatarsi, exposing the site of injection and the regional lymph

gland of the knee fold. Subsequent work was carried out with sterile
instiuments. One agar plate each was seeded from the site of in-
oculation, from freshly cut surfaces of the lymph gland, the spleen,
liver, kidneys, and from the heart blood. In this operation I grasped
the organs with tweezers, removed a particle with the aid of scissors
ann 4noculated th- fumr -urfaee with the organs' cut surfact ns with
spatula. I shredded the remaining organ with two hooked tweezers and
dropped it into a broth tube for enrichment. Similar1-, I prepared an
agar str6ak culture and enrichment of the odematous, ±Lifiltrated tissue
particle from the site of injection that adhered 'aither to the skin or
the trunk of the dead rabbit after skinning. The heart blood was
re.mnved ia4 +h a ,. A4.ap., tu after.,1 opoin the,.. ., ril ... Lt vai.'.. la. ... r~-

cultivated on agar-agar and a tube of enrichment broth. A slide smear
from the edema of the injection site, the SplGen ar-d hsart blood was
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stAined according to Gram. ThA evaluttioni of agar plataes took place
after incubation for up to 48 hours at 37"C; in addition, other agar
plates were inocilated with the enrichment b'oth incubated for 48 hours
with the aforemontioned material, "n inspected following the required
incubation.

Tho precipltatlun of skin frAgments was carriad out by the cold
extract process according to G. Fraricko, R. 3tandfuss, F. Schnauder and
F. Muesnomneor.

Stron.gly reduced skin particoles were placed in sr -i1 test tubes,
where they were subjected to the effect of a A% carbol-sodiui Jiluridb
solution for 24 hourso Precipitation tests were urdertaken after
asitation and cIeari.g of the extract. A number of turbid -peci=-rn had
to be centri••ged; the tests were wade in Ascoll tubes.

The foliovi-ng methods were resorted to for the differentiation of
suspected olontem: Their macroscopic and ic-vscopic appearance, slide
emears, transplantation to slant agar and subsequent examination of the
condensed water in the harging drop for bacterial riot lity, trans-
plantation tn blocd agar plates for the det,;rmintion of pnosible
hemolynis and, fizmlly, animal teets. Animal tests utilizsd white mice
that were inoculated .aib-utanuously with the broth besL.ioou of the
que stiornble culture.

After dissection of the dead mouse, its splenic pulp, heart blood
ard1 real tissue ware planted of. ager pletes, and preparationo frow the
spleen, kidney and heart blood were stained according to Olt.

Rabbit tests.

1, Preliminary tests.

Three rabbits pre-tre~tet with 0.25 cc original Carbozoo vaccine
(3eries I - prepared January 1931 to January 1932) and killed after 20,
48 and 72 hours, failed to reveal anthrax bacilli in tests carried out
as indicated.

2. Main tests.

The main tests utilized 36 rabbits weighing 610 to 2,060 g,
imminized alternately with 0.125 and 0.25 cc of original Carbozoo.
The table reproduced below gives tha dosages of vaccine used in the pve-
troatment of this series of animals, as well as the time of their
sacrifice, fl-lowed immediately by the tests; in addition, moitive
findings of anthrax bacilli and positive results of precipitation are
listed, and the following abbreviations are used: Oe. =edema, Ldr. =
regional lymph gland, J. = skin fragment from the injection site, N.
ekin fragrant from the nape, and S. = death due to coccidiosis and
anthracic septicemia. Wiwre no realits are indicated, the tests were
negative. U
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The immuAted animals revealed the tollowing reactions:

Pabbito inoiilat.,1 with CGarbozoo showed a local reaction at the
site or injection in the form of a slight, doughy swelling in the first
few hours, bocoming more pronounced after about 16 hours. This
swelling wis found to be a serous or sercus-heorrhagic edema of the
subcutin u.ui neieLion. Thu mIerous infiltration wii strongly defined
up to the -!V'n day p.i., with preponderance of the hemorrhagic quality
up to the 8th day.

-o furV2ier signs o-r a revcxiun ware seen in 'he live animai.

Thirty-four of the 36 imminized 6iuimal appeared healthy at the
ti me of sacrifice, animals #21 and 30 died before the scheduled kill
due to art'nint4es.icrent diseaae, naniely hikl-grade intestinbal Ccoidiusib.
In these 2 cases anthrax bacilli were demonstrated in all organs both in
stained amoars and culturally, end mice inocula.ted with organ maturiaL
of these two rabbits died of anthrax within 3 days.

Horeaft-pr, nniy the A cames with I)sitive fiiJingi s of anthr~x shill
be discussed. All remaining anbt=mi failed to yield anthrax bacilli by
means of the test methiods outlined above.

Rabbit 1: The rabbit, inoculated with 0.75 cc orig. (.rbozoo
beroes 1 and sacrificed after 4ý hours, produced anthracoid colonies on
an agar plate seeded with edema. Agar plates ihnoculated from the en-
richment broth yielded antnrax colonies in pux a culture. A mouse
injected with qu.estionable primary colonies on agar died of typical
anthrax 3 days p.i. Agar plates seeded with organ iwterial from other
organs of rabbit #1 remained sterile.

Rabbit 2: Immunized with 0.25 cc Carbozoo and killed 4 hours
later. Both agar plates of edema and agar plates of the enrichment

r-OLIL pi---' k.ud LPAU. aLU 1'atL'Lk; cuiLurem. A Iuxmi-e ULeo o0 &nfhr-af I n1AVk
after inoculation of agar culture. Th* remaining organs proved sterie.

Rabbit 4: This rabbit, injected with 0.125 cc Carbozoo 1 and
sacrificed 8 hours later, yielded anrtracoid colonies on agar plates
seeded with edematous fluid from the site of inoculation. Similarly,
agar plates of enrichment broth grew out numerous anthracic colonies
in pure culture. The resultant cultures, instilled in mice, killed
theee animals within 2 days. Positive anthrax.

Rabbit 14: The regional lymph gland of this rabbit, inoculated
with 0.125 cc orig. Carbozoo 1 and killed after 36 hourn, produced
n.umerous anthracoid colonies in pure culture, but only on plates seeded
with onrichnt broth, The ot,; r agar plates remained sterile. A
mouse injected with this cuitur died of anthrax after 2 days.
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Ralbit 23: The edema tiken £rf the injectiun site of this aninal,
immunized with 0.125 cc orig. Carbozoo 1 and killed after 4 dAys, led
to thn germination of one ant.hracic coic.- on agar plates. A isufe in-
oculatec with a broth susponcion oZ Uiis colony died of anthrax 4 days
p.i.

Rahbit 25: This arinaml, iLmmunized with 3.25 cc olil. Carltozoo i a.d
sacri Nfco.i ' 1,.v- A, p--L-A ir oa'-tad .. Liracic colonies o- agar
plates of the regional lymph glan, and numerous colonies on plates
seeded with onriched broth (onrichmnt zcnslmted of edematous fluid
and material from the regional ai~ph gland). One mouse injected with
a suspension uf eolonlep produced by the edema dlnd of anthrax on the
4th day; another, inoculated with suspended colonies from the rngional
lymph gland, died of anthra. 3 days p.i,

11abbits 21 aisd 30 have already been mentioned; they died pre-
maturely of advanced occldiosis with a deornstration of anthrax in
septicumic disveminatioit.

Precipitation tests with extract.- A•m skin fragnnt3 of tioe i.pa
and the site of Injection led to follocJ.n results:

Skin particles from the injection site cf the followlng animals
reCteL4 positive)y: e2, 13, 15, 21, 22 aod 30; a piece of skin from
the nape of animals 21 and 30 lso registered positively. Precipitation
of skin fragments ws negative in the case of all ot1er animals.

Tt may be concluded in summary that anthrax ba'illi- survived at
the most until the 5th day in 36 rabbits ilterz-ately immunited with
0.125 cc and 0.25 cc original Carbozoo series 1 (prepared January 1931
to January 1932), i.e. in the edematous fluid in 4 cases, in the
regional lymph gland in 1 case, simultaneously in the edenatous fluid
and the lywph gland in 1 case, and in all organs (maseive coccidiosis)
in 2 cases.

Tests with cattle and hurses.

The experiments with rabbits were followed by attemptsa to dAanatrate
anthrax bacilli in edema from the injection sites of horses anm cattle
iummnized witi Carbxzoo. Five oxen and 2 horses were available for
these experims.itse.

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 inoculation.

The procuromwnt of edematous fluid proceeded am ,1!ti_•as:
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After diiinfection of thee injection siioe -ith 50% alcohol, a
steriliLed hypodermic needle was intr-duced inflj the -deiatous Awelling
An assistant forced th. edemiatA.,! ioud lnto the. sterilm nyringe by
pressin-3 and ptnching, aid.d by the suct,1in exerted by the draivn plat-,n
Immediately after withdrawal of the zleed].e I allowod the procired fluid
to drip oto 2 agar plates a:id on, peptone bcath tul•. Thp ksd~qmWue
fluid on the agar plates was then distrlbuted on he ir-dlum with a
fiar.ed platinum sLtitula. No additionwl agar plat.3 were seeded from
the enrichmcnt broth after incubation for 24 hours.

Here, again, the differentLition of anthrax an.d ant.hracoid ba, tvrla
vas accozpli., cd by examination of moti lity, nimoJysis and aniu. tu.
It Js noteworthy that Carbozoo cultures on blood agar plates failed to
effer-.t hemolysis for 4 days. In these tests I observed Z micrcmeopicxL1y
different foivs of anthrax co.onijc on tie agar plates. One of them,
being by far the movL prevalent and called the Carbuzoo form by rue, had
a dry, granular, greyish-brown appear; nce with a poor teixisncy to di.-
semlnation. The edge of thus,- colorios seems wavy, but almost com-pletely
rlosed.

Thq second form of colony, growing wvi.h .Pore sli_.e, app.-tared
greenish and gelaiae with a yellolnish-white, cloudy turbidness in the
center. The edge of these colonim. ,Femed to be mnooth.

In the case of animal V (ox), I found only the alirq- form of
colony and only once the Carbosoo form simults.neously next to the slimy
colonies on the same plate; I further obe-irved that bacilli from the
silK"y colony killed mice more rapidlyo After injection uf a sliu-
colony into mice, the organs of thoi sacrificed animatls grew out the
Carbozoo form in the incubator, and vice versa. In a few cases the
Carbozoo form changed to the slimy form of colony after 3 to 4 days in
the incubator, but the process wo.s never observed directly. The
Carbomoo form kad a very slow relative rate of growth.

"lheO T rfl',rvniiaLion oi coioriwel Lreque-nLy pruvtd oALremolv

difficult due to the occurrence of these two colony forms, especially
so whenever very mall Plimy colonies with a definitely non-anthracic
growth were present.

Virulence tests to which the original Carbozoo vaccine used with
cattle and horses was subjected, yielded the following resultP':

Two rabbits weighing 318 and 350 dkg, imminized with 0.25 cc
orig. Carbozoo series 2 (prepared ApIll 1931- ipril 1932), survivel.
Two guinea pigs weighing 208 ald 260 dkg, inoculated with 0.25 cc from
the same vial, died of anthrax after 8 days. Two agar plates were
seeded idth the original vaccine. A mouse waa inoculated with a
suspnsion from the resultant coloriea asd died of alit1wax 5 ....a
2Ater.
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TIP3 tests with 5?edof' t-abte aitt 2 Iiorsf-s rprove~ id RA~ ro~lclws:

Thm rrai-ti-i t theo ino~iltjrwam urtqj un ,h- flrs5. day -r~i
1Iuject~lon by cdetn& mojasuri njk. -ilvoi. 15 Y 15 X 3 cm ill ail anl~ia, irair-
tanlnin' nearly Identical dtue isivirs until tho -srd dayt. Wiorn thpt. d1yv

onvnn a ra~i-r~cl rfcti o~i In l'niti -3l11 Lti cibuýt to X -to ( -3 C"1.
Kr~om tiw (OtJ1 -Lk tlw 10th daiy thc, e,1,qrutuu--;w~Ii. dliimtnl ~he to kkbout.

X1'2 M Yt1. 'ud-y-iqa L-il M SMail Peal- WRs Vrtlibito at tho
site of injection. Positively reactinig test animals gave jvidence of
low-grado temperat4!re flucftuati~ons.

-eat -uxiiiwals I to V are uxw. V1 L.o Vil are horsms.

First day after Carbozozo vaccinati on.

o1x 1:I.- h c~ant, both the ocknia fr.-w, tlie injet - aorr sito and the
enr-ichment, brotii on aga,>-agar producad aiithracic culonies. A Mohuse in-
jecte)1 with the latter died, of anthrax 2I days p.1.

Ox I!- Here uwily )ne aizar plate seoded with exix-ichmeaL bruth
yieldel imulated Carbý.i: no colonie3i. it mw~iie~ m-bjected to th-se dild
6 days p.i.

Oxen lITT qrli T. &!e well as5 horae VI werr ei-er of anthrAx bacter!.a
on the firnt day of Garbozc3 vaccini 4.lion.

"O V: Apar piates aeodeti with edem~atous fluid es weli. as thome
stirciake~t wi-th fde'rt.-!nr: ohed t1r1c1th shuwted iuzl! lxuuz. ~~h.~ceLULie~s.
Three white mice i.Djected with such coloniea flied of anthrax: One after
1 day, one aftor 2 days, the third after 6 days.

Test anii:l V.11 (horue): In this c~ase, to-zi nunzirous1 ant~hranic
occlonies grew vit on -.gar' plates streaked with edoe.&ýtvuv fludl &Wd on
plates seeded with enrlchwent broth. These cultuzres, instilled In a

Moute.- -.d--.- I~ 11 Jf _4 &flU-ýf

Kxaminmtlons of the tedeamtous fluid at the point of injection for
anthrax bac.1lli 2 days after inorxzlati.-n we~e nefgative i~n all 7 ardrnale.

Similarly, anthrax bacilli vsro demo nstra Led in the edematous fluid
of oxent I, 11, IV, V and horse VI 3 days after iwounizaition. Animral VILI
(hor&e) failed to yield any ededaoutn fluid on this day. The eadaz of
aniw~a2 III produced isolated anthrA~c colonioo ou agar. A =use in-
jecte~a with a broth susepension of this culture died of antlirax urter
:2 day a.

Thv ex~amination of edenatous fluid from ani-mals 1, 11, Ill and IV
,.t ceow,1satoly raegatI ye four da-Y3 aftu±r iz-u.niration wi.t, Caaetbo&0o.

I UU r C:tieuU the slimy type ind thatpclGr-
zoo furm out or edeintour fluid on agar-agar and enrichimnI broth.



A in_3umo I~mi!Rted with t~h-L ragt.~rii4 --ited of ~int~hray L da y 1hteýr
(ni~iin 11~~v wi 01 hir mice' "r-ucum~bei to anithraLx withijn 2 day's
(bo~.h showed1 the Garbozoo torm Iit eu~t~ure).

Tolet, .arrima V1 (horsc): t-l-m p Llrbi!C-t a rin1j,1t qfit!r~i-,Ft
coluny onk agar Vdhich1. III 111V fo-,i "F a l'U h neM) iUi ~ ~l a "b
cutariecusiy cnomiatedI miILnc ufter .' days.

Tent anB-a-1 'J11 a!IýL' pruductud V11lY zi ol41 oloflY U- ~irithr-4' ba c',ll1
on a- ~g-ir pla'L: -Pedqd wi~th ladvniivjteus L111irii, cu lgt~yp1il arithrux J1n
a e-:rbcutainaously Jnrioctmd imuse aftigr 1 day

III eamir~iLlorui of cic~mmtou:3 fluid A'r,)Vn tile in rtCtioir 'Itu of the.
llia1 days CIYS.ftFT- ýDTun12.'atinni with C -jbucZL' _U ii co:uld

rnot bei dcmonew~ri.td in test animals 1. 11, 11T, !VL Vi" anal VI1. Ooly
Rief mwil V yiel3dod 6311A% SIflL lh-00 CO )1 Aljr" 11 LCa, .1'it~e s , eded wit I
edemkituou5ý flui-3 *ih whon 'btauivinstjLl~nd Iin 'A w~-- Lauged

the LidiijTl t ý4 doatit a-l !x- 1. day. C ,a'ai 'invilriaI of' Lhis PKouse grav? _Ut

Elaunionatca ol edeaihtous fluid could not be ma.de on the 611-h day
after imumuizatolo..

Tests of eideim.tnus fluid of anim1s 1, 11, 11I, IV 'rid V -were
comletely negative 7 days p.1.

Zest animal Vi (horme) produced colonie3 both of alinW and
CGarbozoo type on agar plates see-ded with edema from the site of injection;
plate cultu.res of enriched bnuth yielded ontly those of the slimy form.
Two ihitc mnice inoculited hith suv'i -,ulturas Litied of -Irithrax 1 day Thter.

Test aniriLai VII (hurse) eave puaitivti reaults in~ the fons of coloniev
grukiing on agar pl.ates seeded vdth enriched brot~h: one o:late rn'ew out
61AWj cuola'ev, thie vLhe-r Garlbvoo forms. A m~use iLnjected with the
culture suspcneion dies of anitlrax 4 da~s p.i.

R'blrkition of the ederrutous fluid at thle injoution site of both
horBes (VI aril V11) 12 days after immnization with Cadrbozoo led to a
negative result in the r~are of animal V!, 14iile agar plates of enln*J.
VII showed 1 &nthruoic colony on one. plate aind 3 0olonies on thre other.
The infected mnxuse succumbe-.d to anthrax one day lat,3r. The oxen were
riot tt~sted on this day.

On tho 14th day aftar vý. ýcirration with Garbozoo T 6xamtned the
edtl.raxtuz fluld fivra thle InJecton site of all 7 animalo for t~w last
time. By this time it proved extremely d-ifficult to obtain edematouis
fluid. esnaelally in t~ha cAse of ovmn- Al fl4e 1.-he remctinn hd Alt
ei.tirely disappeared. Thle tests wen e negati-v without a single
eijeeptionl.



The fbllowing table consolidates findings of anthrax bacilli in the
injection site of cattle and horses inoculated subcutaneously with
Carbozoo.

The table reeais that anthrax bacilli were found in the edesmtous
fluid of oxen 5 days after vaccination, whereas the two horses yielded
the pathogen for up to 12 days.

Examinations of vdlk and urine for the presence of anthrax bacilli
in cows immunized with Carbo-oo .......

Tests aimed at deownstraticn of anthrax byaciill in edematous fluid
from the injection Site of Carbazoo-vaccinated cattle and horses were
followed by examinations of the milk of 3 cows and the urine of 2 cows
immiadzed -with Carbozoo. The tests covered the let, 2d, 3rd, 4th, 6th,
7th, 8th, 9th and 10th day after inoculation with Carbozoo, carried out
in dosages of 0.25 cc criginal Carbozoo series 1 (prepared January 1931 -
January 1932).

Xin ad.Lttion, theuc 3 cows were subjuLcted to testo of edeimatous
fluid from the injection site on tho 6th, 8+h, 9th, 10th and 11th day
after inoculation, days on which previous exaUtnatilons of edema among
the cattle and horses had not been accomplished.

The test procedure was the mame for all animals:

After thorouu, disinfhction of the teats with 50% alcohol, the
required quantity of milk was drawn off from all quarters under con-
ditions cf greatest cleanliness. After 15 minutes if vigorous centrifu-
gation e sample of sediment was removed idth a flat ld platinum loop, a
elide smear was prepared and stained according to Gram. One agar plate
and a broth suspension waere prepared, the la 4 tcr for puitposea of
enrichment. The enrichment broth, incubated for 24 hours, was sub-
a~iiciuvxF tra1Thjnrrew(1 6o ngar piatez. 11 r6yairdiig setdiment Nas used
for broth suspensions and inoculation of mice.

I obtained the urine by cathetorization under maximal conditions of
cleanliness, after cleaning the vaginal vestibule with a '-eak potassium
pormaiiganate solution. A m=jor portion of the urine was first allowed
to flow off. The urine was then examined in the manner described for
milk.

All teen aimed at the demorstration of atithrax bacilli in the milk.,
urine and edema at the injection site of these 3 cows were negative.

Dolezel had arrived at -he same result in 1914 during systematic
daily exactnations of the milk uf 3 cows and 2 goats following Pasteur-
immulization, extending over 12-23 days.
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Eight out of 39 rabbi td (20.51%) sacrificed after pro-treatment
with bovine or ovine doses of Carbozoo vaccine yielded anthrax bacilli
in the edema 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 regional
lymph gland in one case (after 5 days) and in all organs in 2 cases
(after 4 and 8 days, respectively). In the last 2 cases the rabbits
had succumbed to advanced coccidiosis prior to the planned sacrifice
and revealed antlxax bacilli in septicemic dissemination.

The remaining animals (79.49%), tested a few hours to 14 days
after inoculation with Carbozoc, yielded no anthrax bacilli either at the
injection site, in the regional lymph gland, or in the spleen, liver,
kidneys and the heart blood.

ThL dewmnstration of precipitinogen in the dried skin of rabbits
apparently bsaithy at, the time of sacrifice succeeded in 4 c.soe. 4 and
36 hours and 2 and 4 days after inoculation, respectively, but only in
extracts prepared from skin particles from the site of injection. (Cold
extraction method according to Francks, Stanidfuss, Schnauder and
Muessemeier).

The two rabbits (21 and 30) succumbing to cocidiosis and anthracic
septicemia 4 rand 8 days after vaccination gave a positive precipitin
reaction with skin fragments from the injection site and the nape.

Of 5 oxen and 2 horses imunized with original Carbozoo, 3 oxen
and 1 horse yielded anthrax bacilli in the edemw 1 day after inoculation,
1 ox 3 days p.i., 1 ox and both horses 4 dU6as p.i., 1 cx on the 5t2h -4_y
both horses on the 7th day and only 1 horse on the 12th day following

S... ,e,, - no atra•a ' _ ýoulq be dewl--trated in tie
other animals on these days, nor could they be found in any of the
animals on the 2d and 14th day after imaunization.

',,e occurrence of anthrax bacilli in the milk and urine of 3 cows
immunized with Carbozoo could not be observed on the lot, 2d, 3rd, 4th,
6t.h, 7th, 8th, 9th and 10th day p.i. Nor did rapplementary tests
produce the pathogen from the injection sits of these 3 cows on the
6th, 8th, 9th, 10th and 11th day.

Based on these results, gained from experiments with large animals,
the ordinance of the Federal Ministry for Agriculture and Foreetry Z.
36.959 - Vt. V dated 16 Nov. 1928., subject: "Utilization of the meat of
sacrificed anir-on immunized against anthrax," the period of one week
folloving, vaccination spocifted for the submission of specific organs
and orgit parts for bacteriological examination, should be extended to
2 weeks, preferably to 3 weeks.
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