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INVESTIGATICNS CF NATURAL “ND ARTIFICIAL IMNUNITY AGAINST ANTHRAX

T
(From the Hygenic Institute of the German University at Prague) 15
(Chief: Professor Hueppe)

XI. First Report About Anthrax Immunization Inoculations on Sheep,

By: Professor Dr. Oskar Bail, Assistant of the Institute. .

The following is the first verbatim tranacript of a report of
the Austrian . Hinistry of the Interior (with the exception of a
few minor chenges), which approved the means of the investigations
and to which office we are gratefully indebted. Althoughﬁt&nclusive
oginion has not besn reached yet, i{.e. the duration of the immunity
tollowing inoculation, new points of view have arisen whiéh Justify
publicatloh; As the housing of the sheep was impossible in ocutside
locations, the institute had to provide somewhat inadequate accommodationg;'
for the test animals, Although this had the advantage of providing a
constant, exact supervision, it &lso presented considerable incon-
veniences. All sheep were pasture animals and arrived in an exhausted

~condition.  Throughout thg hotteét.part of the sumrer they were placed

in narrow stalls, 1acking adequate lighting and ventilation. The
pretreatment had to be started at a time before the animals had re-
cuperated from the strenuous trip. There was no possibility to
exercise the sheecp and their feed was also inequitable,

Regarding the basis of the immunization methods, Chapter X
dealing with these investigations ccntained more detailed information.

The queaﬁibn {s an immunization against anthrax by means of “Lysin”
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(23 per Aruse), which can te obtaincd from the sterilized edeua liquid
Iros enthrax dnlected anizals, Through this, after the developed
conception of "antilysin™ 1s formed in the hody of the treated animule
cnd this is drzunized with 1live bacidlus before the infecticn.

Tosts on rabblts and pro-tests oa sheep huve proved the correstness
of this assuuptien. Tho aniznsls trosted in the above meticacd stnner
did rot caly boecmoe immune themselves, but sleo produced serua which
could proteot normal anixzls, Thesrctically, this serum possozsed
nonc of the gualitics of & bucterleical irmaune serun althoush it had
& decladve lnaundzing elffect,

In conjuaction with the reported tests on shsep, further details
are glven below; thesow§etails have beca p.rtislly acculred during
the investigations. The entire expleonation depicts one outstonding
fact, i.e., & speci.l jcmunizetion (active izzunity) is achieved
throush the edexa treatment. This differcontiates itsulf from the other
cethods used, viz. the Pasteur with its deviations and tho Sgbernheim(?)
which represent a combinetien of zctivo and passive iczunizsation,
zainly biéause the pafticipation (activity) of live bacillus (viruleat

a5 well as atienuated) s completely eliminated, = & o .
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CH.ET 1
Lr. Fro=Tpesto at ,é Infection Ragult
w
v 8 Junc 5 cem o right thigh Pre-troatzeat endurcd
rcbbit edeaa & sidthout ony reaction,
s.b~cutancously o but on 12 June the aniza ]
into right thigh 2 developed & paralysis in the  § |
o hind legs and ey=motoms of LA
b stareers, 33 hours aftes the )
5 inoculation, slight rodidzalng
53 of the £l .co ¢f infection, :

bul no cutspoken edema. Dies

L2 hcurs after the injection.

Ve edema, but scze bloody pus

o the rlace of injectlon,
Snleen very slightly enlarged.
abundant b.eillus in blood

and orgzrns, In the brain &
vora shaped blistor (bubble)
filled with almost clear {

licuid, :
v 8 June, 5 ceo right thigh Pre-treztmeat erdured without
rabblit edeaz any reaction. 48 hours after
sub-cut, right thigh injecticn severely 111, with-
12 Jure repezt. out locolized s;xptOﬁs.

19 June recarkable improvezent
23 June recoversed,

vl 1S June, 10 cem right thigh Pre-trectment as well as
rabbit cieza indecticn encured without
sub-cut. on right any reacticnm.

thigh, 12 June repest

VIl Szzme as VI left thigh Same¢ as above
VI1IiI 8 June, 15 cem right thigh Same as above

Rabbit cdoaz on
right thich

XI11 - right thigh 24 hr3 after the infection
(controlled evideat, 36 hrs very pro=- ‘
andmsl) rounced bleody edemzs Deuth :

within ¢ n‘r*od of 42 hrs,
cause - anthraxe.

e s
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The Iirst test covers 6 sheep of en ordinary liungarian breceds Tive
of thesc animals, as illustratod in Chart 1, wers pre-trected with edeza
of anthrax infected rabsits. Tno last animal (Nr, XIII) served &s a
con.rol unimal f-r ¢h%s test as well zs for a simultancously conducted test,
(transmitted (pasaive) immunization) as expressed in Chart II. This test
was made with /, shoep of tho scmo breed. “he serux usad for this purvecse
stezs from « sheep 11I(Z) which has been trested with edesa for a long time,.

(Seusasbe pe271)

CHAnT 11
(Transmitted Immunity with Scoum from Sheep IXI)
br. Szrum Treatment Intection Rasults
X 16 June 5 ccm 1 hr. later On 19 June shows a smczll pea
serum subcutcneously 2040 Lac. sizod hard infiltrate on the
right thigh on left thigh left thirh which diminished
by 27 Jutie., The general cen-
dition did not show any distur-
bcnce.
X 16 June, 10 cco like IX 16 June slight edexa, which is
like 1X well dofinsble and hardened on
the fcllowing day; scecapanied
by considerable swelllng of
clunds, everytning disarpcarsed
and on 27 June the animal was
back tc mormal. “he gene eral
condition did not show any dis-
turbance.
X1 16 June, 5 ccm to W“ithout any reuctlon.
which 2040 bac.rere
gdded icmediately
rrior to inoculation ’
subcutaneous right ’
thigh \
111 16 June, 10 cem Serum- tithout any reacticn
rest like XI
X111 - Seo Test Chart 1
(centrolled
anizal)

I
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Tne 3rd test foldows. This tect vias zmade to ascertrin hether or not
the achleved {mmunity of the shoep was relevant. As all animals could
not be inspected because of lack of sufficient apacs, conly spot checks
vinre meda.  Liforiunctely, duc to a dosage error the acount of bace

wus Scacwhat stulle

CHART IXI
Ir. Infoction Results
v 30 June, 592 nithout any rcaction
Vi fac, BUbL-
X cutaneous
il left thigh
XIv same a3 abeve Dies ¢n the Lth day with

oxcessive edeza and typical
anthrax.

In rcgard te the transzitted “mrunity, Scrum fren Sheep I1I, as
observed cn rabbits, alzo ccxpletcly rrotected eheep or in scne in-
stancces raduced tho infcetion to slight local syzpicms, The severity
(cravity) of the infocticn cnd the extrezesy groat (sensitivity)
sensitivenoss of the used (exzloycd) breed is clearly (observed)

7 the short 1life span cf the controlled sheop.

~ precise evalustion cf the effect of the serum was not included
in the testing rprogran. The nlan merely tended to prove that the
same results elready doeterzined on rabbits, slso applied to sheep,
Ecwever, one can herdly doubt that tho exzzllest protective quantity
could be lower than 5 cem., This ig supported by the abscnce of any
rcaction, ct lezst whon buc. serum is simultaneoucly injected (1noculated,)
It wcould ke errcnecus to assume thot thfough separate injection edcza
etc, was observe. and that the serum bactérieidal would cause tho saze
oflects a5 the "typhus immunization seruxz”, Actually any trace of

tacteris distincticn was missing,
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(e=ployed)
Tvo (2) ecr of the fresh, 2-hour-old serus wore nixed with 0.002

¢¢x ol the cultures deluted in bouilloa for the inocculation of the

shocp, This was maintained at 37°.  Ench loop containcd: at tho

beclnning 184, after 24 hours 291 end ufter 5 hours 10,002, ver
2L nowre O bPLvdiluo,

Adthout casuzing a faost dostructicn of bacilli, it 1s eusy enough
to offer un explanaticn,

(oomowhat surprising wes the result that the animuls protected
Ly scrus even when the first infcetion (incculation) (1ike with XI)
shcwed no reaction.)

somewnhat surprising wus the result that the anirals crotected
by scrus vere still unreceptive 14 daya later although the first
inoculation (infoction) (like with Mr. XI) had causedno reaction,
Contrary to this,rabbit tests have shown an jamunity of not mors than

a week's duration and even then when an clike scruc was uced (racbit

imoune serus for ratbits). as these conditions (provisions) could
. P

be of rractical im n$s, it was plainied to exieng theso tests,

The main objective 1s the achlevenent of a tozozeneous Locunity;
based cn pest experience, only this type of an iraunity provides a longer
period of protection. Fowever, in this respect, (the actual duration)”
it is impossible to core to a conclusive decisdon at the present tire,
Test I proves (dcterzines) that edcze treatmeits aro coupletely
(totally) successful. Test III shows that a totzl irzunity is still
cr {truc enough, however, againat a staller coze

of bacilli). Yhe only locs of these shoep treated with rabdit cicma




was the animal which received the smallest dose (amount) of ecema.
Although the shoep had 2lso another diseaée, we must still attribute

the %ack of immunity to the insufficient dose of the edema.idoculation

because another sheep, which was administered the next highest dosé
survived in spite of suffering from a severe ilinoss. Soth sheep

V1 azd VII which nad pre-treatment and bac. inoculations on similar

and different parts of their bodles prove that it is a questica of

a general and not 2 localized insensitiveness, and finally sheep VIII
ectablished (determined) that even a single inoculation of a sufficiently

lerge dose of edema could suffico, Naturally, it is not simple to
etermine the neéeasary size of the dose and can be done only by counting

cubic centimeters.

Further, all sheep prove that edema inceulations can be endured '
without any damage or even local or general manifestations,

Sheep irom Siebenburgen were used for the following two pests.
These were, in view of their wool, better grade animals, Thsir
hardiness, however, was considerably higher than the cne of the
breed proviously used. The results (statistics) were different 4n
many respects. The infection (inoculation) was heavier (greater)
rot only on account of the number of bacilli, but also hecause the
cultures used had gone two or three times through the boéy of the sheep,
Besides, to simmlate natural conditions during which the infection is |
mainly caused through spores, agar cultures were used.

The main difference was in the canner of the pre-treatment. (This

time cdema liquid of sheep Suffering from anthrax was used and not thoe



liguid froa discacoed rabbits, in othier words a homogoncous substunco.)
Tads timo che edera liguid used vas rot {rom disccscd rabbits Lat
frem sheep suffering froax anthrax, in cther words a hemorouecus
substance, 1he experlences cof the luat years have mado it nore and
Zore probable that this 13 a vital poin® in the lzwunity roscargh
which hss not becn sufficicntly dnvestigoted. Ve wish tc refer here
briefly to the investigations canducted by wood and Cressberger and
Schattenf{rch relating to tcxines, us well 3o te the rocoorch made by
zhrlich and his schcol for better (protective) imzunity cffccts of
tomcgerecus buctericidal dmmune sera. Apparently only lcosely
related, such observitions pecint to a vital, still to bo investigated
{ccnciticn) gounuvction, “a secret losa."

Obvicuuly this pertains also to the arthrex imsunity. It ds
extrezely difficult to immunize guinsa pigs with rabsbit edexa and
than only against slight infectlons. It is nuch easier to utilice the
edeaa or peritoneal exvdate of guinea plgs sufferinz from anthrax,

& sorua from a rodbil wiich was
treated with guinea ply edein is far higher for guinea pigs than vhem

the test (serua) snbmal is iccunized with rabbit edema. This recult

;s positive zltheugh the rertinent investigatlons are not yot concluded

, (coazletod). 1Tuking into considoration the exccasive sensitiveness

of guinca pigs to anthrex this is eusily explainsble,
7 A "Lysin Theory" of tho anthrax 3crmunity can put up with tho sbove
. A fuct, at least temporarily. 1t ia evident thst the “crotective matter”

(which the bacillus secretes as a"matter exchange substanco'™) (like




the tctanus bacillus) must depend cn "protective devices," which have
to be combutfed (overcemo) within the animul body. Though similar

in mg;’ways, in some instances the anthtax "lysin® of a rﬁbﬁitu

varies from tne substance derived of a sheep. Hence the latter

aay become important for the immunization,

This trend of thought, whose theoretical Jjustification cannot
be denied, governed the following test, yet, at first in a wrong
manner (way). It was assumed that homogeneons edema of sheep could
be easily "consumed" (worked up) by sheep and therefore immunity
viould set in at an eérly stage, DBased on this positive assumption
an extensive test was promaturely started and turned out accordingly.

" Besides using (as inoculation liquid) pure edema, we also employed a
mixture of edema dnd blood of a sheep euffering from enthrax. (See
Chart 1IV)

If we consider this test primarily as an immunity inoculation
attempt, there is little to report: of 6 pre-treated animals, 5 died
of anthrax, vhereas the sixth survived after a severe 1llness. The
test was a complete failure.

CHART 1V

Nr. Pre=Treatment Infection Resulte

XV 7 July 3 cca edema
liquid from sheep
" XIV = cub-cut.
in the left thigh

13 July slight edema, Death during
the night 13-l July after 62-70 hrs.
Very slight, partially puruleat

edema, Spleen not enlarged, N\
Baeilli - overall, cuantitative.

Xvl 7 July 9 ccm edema like
v A

13 July slight edema. Death on
13 July after 55 hrs., Same conditicn
as XV R '

11 July 5424 Bacilli,
then 2080 spores, subcut. on

the right thigh



Ci =T 1V (cent'l)
Nr. Ire-irestnoat Intictian Zoanlta
2Te fre-ire=tm~ , satetion LI §
AVI1 7 July 15 o Desth after L4 hrs. Zacilii sbuncant
edcma like LV g © geaerally exgessive, Othorwise lilic XV
-aa o
L7 e
WIII 7y Yecea o * 1, July sligat edonz, 15 July edeza
cf & zicture ‘é’ e bﬂgirs Lo Sora murgin upwird. Sicl.
1 pert edez=a = i July = centinucusly sick, Idcoa
and L ports > hurd with ooo2ins, 19 July edczs, cboorued
blced - subcut. 5 2 vith the excerticn of a slight infiltscte,
lefs shank - Rccuperated,
P o
(\‘ 7)1 z S
-t
A1 7 Juldy, 15 z¢ca ﬁj - 10 July roilesaio edcma. Dsath during night
zixture., {(nc = 12-14 July, aftor 62-70 hrs condition
purt cdow end & 3 siaflzr to XV
L parts dlced A e
subcul, =left ';?S
th.sbh \u‘ld k) g E
X 7y Sceaof A3 13 July - slight edema. Death L, July
cinilir mixture after 7% hrs. ~dema scrmewhat more
used on X1X developed, othervise similar to XV,
I - Hlready on 12 July edemz, M, July extremsl:
{centirel intensified, hanping froea shank 1lile a
enigal) sack, Death ca 14 July sfter 77 hrse

If the cuuscs wers investigated,; they cou d not be attributed ¢
poor suitabllicy o the sheecp-cdena employed in the pre-treatment, nor
tc the marner of the inocuwlation. If that vere the case, regerdless of
subdeguent tests, no enima) would have steyed alive, It is assumed hence,

thzt the only cause was ths brevity of tho time hctween the pre-treatment

znd the inoculaticn. This 1s not without importarce beccuse it appears
eprroprizte te op;ly the Pagteuwr immunizatlon inoculaticn with t. e use

of wedhined live toeilll in the cicae treatzent, lhe Pasteur treatzent

aosurcs thot iszanity ecpeurs cnly 8-12 days after tre disanpearance of

5

4
v

o 20¢2) svartons of the diseascs The cboorptlion of the edema formed
- r

in & natural way during the Yasteur treatzent ccincides (ecuals) the

PIT PN rn




Saoculaticn ¢f the rtificd.lly obtadned 1lisuid from snother animal,
adenzer pericd of tims is recuired slse for this assusption. Yherefore,
cne can tsaune aheud of time that the period of immunity cf the two methods
ia 1deatical,

ancther circuzstance is noted in ooserving (studying) Test 1V,
i.c., the noticeably fast course of the <isease of sheep XVII, In
ctner words the enimal receiving the highest (larr.st) cucntity of
edeza, aaSC the @ _ining animals succuzbed socner than the control
anicul, in progortion to the dose of edexza, It sppears advisable to

discuse the tests of a larger scclue

QI T T I Y SV Vi .wmlmw) y e )

B The surrounding circwrstances were untavorable as tho animals
vcre exhaustcd alter the hot jouracy, nence arrived in a poor cancitlon,
but wers suvjected to tests without a peried allowed for recuperation.
%19 enizods (XXIIT and XKEVI) hed & cough right from the start and XIII

[y

disolayed a decreasingz sppetive. hevertholess the pre-treatzent was
i 4 & wrr

R L -w.v.,.-,.wf

endurcd, vithout any exce;pticns, During these tests the sterilized

J tlocd of saeep sulfering frox anthrax was analyzed, Soze of the analyzed
blood wos wmixgd with edemi, Tiav orced of the sheep was the suz as the

’

crn: used in Test IV (sse Chart s

hr. XXIII of thesa 10 sheep wus a diseased anizmal, %Tho Qiscceiien
o5 vinich revealed wn extrcuely old contamination (disease). The ceath
ol this cnizal was not surprising, as old experienccs taught that 111
and weakencd unizmals nc® cnly contracted ccntageous disczses mere
easily, Lul also could not be imuiunized in scme iustances, cnd in

others with great difriculty. Under favorable circumstences thls auimal
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vculd nct heve been used for te:ting purroses snd no bresder weuld
have retiined it in his herd, ror would he have civer it iroculstions.
Foyaver, the fact that a previously discased animsl was inoculated
with ed:ma or & blood edema mixture without showinz otvicus demage
indicated thet the precedure as such s harzless, YHarmlesonoss, as
such, does rot restrict (iizmit) tho sizme quclity in ccrnection with
ive bacilli. Tnls eacunc foen the conception of lysin in accordence viith
Fruse's views wnd is rroven by the death of aheep XXIX, This, hovever,
will be discussed later,

Choep %4VI proves that the disease of sn ircunized anizal affects
tha success of the inoculation. This anizal, iike XXVIII, suffered of
Giseased resplratory tracts and was the only one of the animals trezcted
vwith edeza which sticwed an adhesion tc anthrax, without a disturbance
ol the general condition,.

It §s aprropriate to nnﬁe some general renarks here. Animuls
1ike sheep XXIII and XXVI are the types which cause difficulty for
irzunization against anthrox es well o2 against aay othar infecticus
diseases. Uneble tc dovelop the needed body (orpanic reaction) for

the production of irmunity, they not cnly doteriorate (damage)

stutistics of irmunity success (the cffcctiveness of the old Pesteur

g

d tnc new Sovernheim reunods 3s not doubted)}, but also provoke

zilures & those methods, which employ live (cultures) pathogenic

azentce Tnis aprlies to anthrax as well as swine crysipeles. Inoculation
1osz .2 icllowing the here exmployed cedems treatuent can be excluded with

sefoty, et not losses through infection, 23 loag &5 the (striving)

(azpiring) strived for "anti-lysin forcatien™ is lacking. In the animals




cuployed in lest V, there vias great damage or visible organic symptoms

ol tic discuse and under norisl conditicns suech animals were not

considered. In other cases, houcver, the illness hindering the

imrunization can bs neglipible and overlcoked. On tho other hand,

the puzzling, but evident organic condition known as "individual

disposition® exists,

Nre. Ppre-Treatment

XXII 25 July 2.5¢cem
edemde from
Sheep XXI

XXII1 25 July 7.5 cem
of a mixture 1
part edema end
2 parts blood
of Sheep XXI

XXV 25 July 7.5ccem
of a mixture
like AXiI)

30 July similor

XXII 25 July 5Scem
. edena like XXII

A1l inoculations were made cn the inside.of the left

=2

[ ]

3

Q
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XXIV 25 July 2.5ccm T
kdema like XXII 3
30 July '
similar a
g

£

(o]

Infection

, of which 1120 spores
right shanke

sub-cutaneously in the

I, Aug, 17300 bacilli

Rzsult

No reaction.

The animal coughed right at the
start, (waning? declining appetita.
Could not recuperate. Death approx.
L6 hours afier inoculation. On

the place of injection slight
purulent edema, Spleen moderately
enlcrged.  In the lower lobs of ths
left lung a not~sized abcess filled
with pus, surrounded with hepatic

lung tissue. Puruleat slimy secre-

tion from Rose., Excessive Anthrax
bzeilli in blood and in organs.

Neo reaction

Same as above

The animal coughed right at start
end ves 111, Later, though the
cough continued, obvious recuperatio:
On 7 sug slight edemu which hardened
cn 8 Aug and on 10 Aug disappeared,
leaving just & slight infiltrate.
The genoral condition did not show
any evident disturbance.

2L

AT



CHART V (cont'd)

Irte Ire=lreatmert

Infection desult

AXVI1 25 July l5cem
mixture like
XX111

No reaction

XXVIII 25 July Scem
edema like
AXII 30 July
same

Same

de on the inside
aneously

XXIX 25 July 10cem
edema like
XX11

Death LO=-46 hrs after infection.
On inoculation spot no evident
reaction. Splcen enlerged, slight
but distinct. There and in biood
bacilli, somevhat less than cus-
tomary to cnthrax.

XX 25 Jduly 7.5cem
blcod from
snheep XXI
30 July szne

On the 2nd and 3rd after the
inoculations the animel was severely
111; slight edema appeared oz on

8 August, but disappeared cn the
following day. Cn 10 August the
animal recuperated, just slightly
diminished apretite. On 1.5 fzg Aug.
complete recoverye

of the left shanks - subcut

All inoculations were ma
L, Aug. 17,300 bacilli, of which 1120

sporas subcutaneously in the right

Sha’ﬂ(.

XXXI -
(control
animal)

On day after inoculation diffuses
edema, which did not increase much,

Death after 56 hours of typical
enthrax,

e,

One may progress one step further, and assume right at the atart.
that such animals bslong to a biead which are apt to céntract pestilences
of larger dimmnsions. They we vulnerable and without resistance to virus,
existing enly in small cuantities. This (virus) increases in its
cuanvity and pathogehicity and may be transmitted to other animals.

Tnhese conditions are illustrated by the case of Sneep XX1II and: must be
taken into consideration.



Further, éheep XXX deserves attention, This animsl was pre-

treated with sterdlized anthrex bleod exclusively and thfough this alone
(became more resisting) increased its power of resistance. This evokes
en historical, theoretic and practical int;rest (ccncern), First, —
because it copfirms a very old observation by Toussaint., It is
generally.recognized that sinceAPasteur, the inoculation introduced

by Toussaint, (employing warmed up enthrax blocd) in cases when it

is successful, merely implies that there is 2 weak;ning in thg Bacilii-
vhich remained alive. In other words this'meﬁhod merely represents
an incomplete Pasteur crocess., Here there is no quéstion of live
bacilli; The theoretic significance implies that in accordance with
the lysin Theort, Lysin must be present in the body, although in the

first plaée of injection and particularly theré were A special re-.

sistancé of immuniiation'exists, the guantity of lysin would te more
~ strongly pronounced. Therefore, kiuemmh though an immunizing effect of
the blood was existant, it was so weak that the tregted gnimal managed

| to survive only after a severs iliness. One cannot attempt, hence,

to employ (uﬁilize)blood alone for the immunization. Nevertheless, it
) ann ba attempted in a conjuﬁctioh (mixture) with edama and this is the'
Fxesoakiokxxx prectically important side of the éu;stion, which

provoked the mentioned tests with edema and blood mixtures. Thouzh

each animal can offer only a limited amount of edenma, it is possible

to extract (take) a larger quantity of blood from anthrax diseased animals,
Hence, by miiing both substances a considerable uantity of serum may |

be obtained,
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Besides, this consideraticn bscams invalld, relative to the
economical mauner of cbtaining serum, since Test V proved that
only a anail guantity of secruz was regquired fer the immunizations,
Factually, Nr. XX1X was complotely immunized by a singls 2% cea
inoculaticn. The repcated injceticns of the sums guantity used on
Nr, XX1V could not achieve %ézg;;csults.

hevertholess for futher tests - be 1t that cnly a single odeza

treatment provides a long lasting imrunity -~ one rust reckon with a

series of injecticns., This is closely vonnected with the charscter=-

igtics of the edema, as Teste IV and V clearly indicate, During

both tests the anizals which recoived the largest quantity of edema
died rezsrkably sooner than the controlled anirzls. Regarding Test
1V, the foregolng remarks indicated that the infection (iroculation)

of the treatmont was prezaturs, 1lhe prerature dwvuth of the animal

" which received 15 ccm edcza can be simply explained: a% the time

whan the injection of bacilli was sffected there was still free lysin
(uncomhined or licse) circulating in the bleod and the (settlexent)
colonization of the anthrax was favorable due to the nullificaticn

of the normal protecting ¢cntrivances. 4s for 2o the other phases
of the test show, though not quite as dlstinctly, onc must assume that
here the slizhter quantity of edemz was insufficient toc produce the
lytic effect or that trnis tize a digesticn (consumpticn) of the
injocted edeza had taken place, which did not form (develop) a
sufficlent quantity of Anti-lysin.

ihe latter hypothesis could carry greator probebility: first,

becuuso Sheep XVIII of the IV th test rescined alive and further




becauge test V indirectly refers to such conditions. Here the time

lapse between the first treatment and the (infection) injection was

sufficiently long, in order to enable & nuﬁber of sheep to develop

the necossary immunity (protection);’-Only the animal which rececived
the largest quantity of edema could not survive. This proves that
the body of a normal animal is able to consume only a certain quantity

of edcma_in a specific time; should this be exceeded (surpassed),
instead of developing an immunity (through anti-lysin) an over
sensitivity is produced (through existance of‘the injected lysin).
As Sheep XXVIII clearly indicates, it is not a question of the
quantity of edena, Eut the manner in which it is administered. This
- animal has also received lO}ccm of the same edema, btut in two separate
Anjections, This offers a completely new revelation (manifestation)
for the study of immunity which can also be proved in the rabblit test,
théugh not half as clearly., The edema of animals suffering from
gnthrax,'(when the largest part of the bacilli 1is débtroyed and

eliminated) represents a liquid shich in itself is completely hermless

for normal animzls and which does not possass the characteristies

' (ingredionts) of a polson. After injecticn of this 1iquid in specific

" quantities, (not too large) immunity againat severe bacilli infection
" is reached within 8-10 days. FHowever, if the time lapse is tco
 brief, or if the specific quantity of edema is augmented, though the

" time is correct, the body is unzble to consume (digest) it and an
over-gsensitivity developss Cn numerous occasions one has attempted to

dctect the poisons of a pathogenic agent in the body Jjoices of an
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infected animal, without reaching favorable results.

The dizecased
‘ (v
body Jdices are actually non-pcisonous in themselves, not only with

anthrax. Their characteristics, however, appear when they merge

with the bacilli. As this cculd bs established for pathogenic agents,

which appear to have varied effects within the animal, it must be &

question of a general rule (on overall lzu:),

Qn the.wshole the clearest manifestation is the favorable lytie

effect prompted by the infecticn. (On the whole the clearest mani-

fostation is the infection influenced by the favorable lytic affect,)

So far this has besen proved with anthrax, tuberculosis (Vienrese

Clinical weakly Research 1904 Nr. 30) and typhus. ¥ith the latter

the 1ysin effect is clearly seen in various ways: .1) Non-fatal

(even when not particularly small) deses of baeilli beccme fatal
when merges with the otherwise harmless Lysin. 2} In employing

fatal cuantities, the dissection report changes due to the influence

" of Lysin, viz, the apportionment of cells of an "intraperitoneally™

infected guinea pig. 3) The Lysin may destroy the immunity, when

mergéa with bacilli,'which wes deluted with a "bactericidal immune

serum”, (a’ The lysin can, 1# zperging with bacilli, lose the acquired
immunity through an injection of a "bactericidal immune serum"), The
more detailed information of these tests pertinent to typhus, which

could roct remain without influence on the absorption of the "organisms®(?)
of the typhus irmmunity, may (follow around Christmas) be submitted

by Christmas. The same cuantity loazds, without fail, to ths desired
izzunity, as long as it is introducsd separately, that 1s when a

certain imaunization exists against "hanless anthrax poison" contained
in the cdema,




(Further details of the report about the advantagos of the

mcthod end tha stability (durability) of the edemn,otc. heve go

far no imzodiate dnicioest, and should be reperted as a summary of &ll
testse)
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