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, The pur-po-c of thi, preliminary paler is to di-cu-., briefly the ex-
citing caloe of Europeani foul Ibroad.
With dieased material furi ihed by hi('lire. Cherne Inale a

bacteriological ty of foul brood. The lItter isolated and described
a bacterium from the brood dead of the disease and identified it as

i;, 1 ill.i aled. Cheshire agreed that the identification was correct.
A joint paper by these men appeared in 18S.). and for about a decade
and a half thereafter Harili'x deci was general V considered to be
the cause of foul brood. The disease which, it i- believed. Cheyne
studied is the one that has received the designation European foul
brood.

This disea-e is also believed to be the one which William R. IIoward
worked upon and named '" black brood." In 1900 he described as
it- ca ue a bacteria to which he -rave the name Bnadillu mili.

It is probable that Burri in 190 was studying the same disease in
Switzerland when he referred to "" vur brood." In the disease he dis-

covered a bacterium to which he referred as the " iuntheri-forms."
.M:itaa-en in 1907. working probably with the soume disea-e. appar-

11e i t l i elcollnttred I le " q<it/h fri-foills reported )i uffi all14
namled the Ilew species S.frcptoorvu.x 1pix.

SOME EARi.IER WORK HY THE WRITE ON EUROPEAN FOUL BiROONI).

In 1907 the writer observed in European foul brood the bacterium
which had been named StreptorocIs ,pi... It wa, ob-erved at the
same time that there a present also another mlicroorg ani mIlu quite
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THE CAUSE OF EUROPEAN FOUL BROOD.

similar in appearance, but clearly different from the one which irri
had observed and laasen had named. All attempts, however, to

cultivate this new species were unsuccessful. U 1til more was known
about this organism it was referred to in 1908 as uBarillus Y."

In 1907 the writer demonstrated that American foul brood, an
infectious brood disease, could be produced by feeding to healthy
colonies pure cultures of Bacalus larram. This fact emphasized the
probability that if European foul brood is also caused by a bac-
teriumi this disease. too. could be produced by feeding pure cultures
of the bacterium causing it.

To demonstrate this, it was desirable in the first place to determine
w-hether or not the virus of European foul brood was present and
active in the diseased brood. Healthy bees were fed sirup which
contained a suspension of the diseased brood, and European foul
brood was produced. This showed that the diseased brood did con-
tain the virus and that the disease could he produced bv feeding.
This being done, pure cultures of Bari7lls alei isolated from the dis-
eased material were substituted for the diseased brood in the inocu-
lation experiment. Pure cultures of Stre'ptococcuis apis were isolated
and used likewise. Then cultures of Baillus ale; and cultures of
Streptococcus apis were used simultaneously in making the inocula-
tions. European foul )rood w\ as not produced in any of the experi-
ments where pure culture= of either or both organisms were used.
These facts were sufficient, to eliminate tentatively Ba ilus alei and
Strptococcus apis from the list of possible causes of European foul
brood, and to justify a strong suspicion that the microorganism which
was referred to as " R"wildls Y " bore a causal relation to the disease.
It was necessary. however, to reckon with other factors before a
more definite statement could be made.

A continuation of the work on the cause of European foul brood
has yielded some interesting results. These will be briefly con-
sidered in this preliminary paper.

It has been observed in tle examination of diseased brood that
BaRcillus alvei is frequently either absent. or present only in small
numbers. in many of the larvT which seem from gross appearance to
be dead of European foul brood. Such samples have been received
a a rule from localities in which apparently the disease had only
recently appeared. Frequently, also. Streptororhi.s apix seemed to
be absent. or present only in small numbers, in many of the larne
which from gross appearance gave strong evidence of European foul
brood. These bacteriological findings further strengthened the
theory that neither Brilllus alrei nor Strepto-occus apis is the pri-
nary exciting cause of European foul brood. Other inoculation
experiments were performed, using pure cultures of these two species.
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TILE (A'SE OF EiROPEAN Fo'll. I lH)D. 3

The re,1111 I1W f 2 ithIe0iv c nfli lllllg fulrt1er stilli ll 1.4-111(1
tha 1ha1d been previolid~y obtatiled.

1MA 1.1I 11 lh Ml Tgill;1: 1 1I.

1 0hie these fact- Were i1 :t i11-11ilre atifCtaiory, a, teinil11

.troll -,v to, illd1i:1te ce.:ll 11n~ild ~ nl, th r 1000 W ; ti ll a lii
that decree of e~nwin livene" wh"Iich i, alw ay- desired. IBy exin-ri-

mental inoculation and by tlt study of the broowl sick or dead of the

disease" which vaartilit ially proshwed. hatever considerable inl-
foruation of the 1halacter hoped for la: Ibeeni ohlinted. TI
details of the technique ed in mIakingZ the' inoculation NN ill inot he
rive'n in this brief report.

EXPERIMENT. INOC UIATIONS.

I)i awest material from various, localitie-- \\:1 ued for th1e-, inocu-

lattioni. omllie colonie- were fed ulisca-eI brocl that contaii'ctl. .a

revealed by cultural examinations. large quantities of I'villas alr'i;

other colonies were fed diseased material containing Iarge numbers

of Strepl,'occios c/pis as 'howj by culture-. and till others wN-ere

fed diseased material which was demonstrated to contain neither
lia- illrhs alei not " trptoowns,1.' upix. It wa found that at the first
appearance of the disease in each clas of exl)erimeints the symtlm s

manifested hy the sick larva were the sanit. Lar;e howi inr these
early ,ymptoms were studied ba'teriologienily. The examinations

sho wed that whether or not the diseased material fedl to the be'.

contained iarilis alrr(i or Streptococcux apit these species were

in the early stares of the dineae either absent. or present in small

number, only. It is quite evident that the disease was ndt pro-
dilced by species of bacteriaN which were absent at this early stage
of the lthease.

Continuing the bacteriological study of the larval in the early
stages of the disea-e. ome new species were found to he present.

4)ne haterium especially i- freq gently encountered. Thin spec'i''

is a small. slender rod, apparently nonmotile and nonspore bearing.
It is to be known ny the iltue hart, r" , c Ory/dic. Its de-criitin
will appeal in a later publication. Experimental colonies have becti

fed pure ni lture, of this species. but no diane has beeni produced.

Tentatively. therefore. this species is not to he regarded as the caui-

of European foul brood.

Two other specie, of bacteria might h1e mentioned here a- hil
of intere-t in connection with the stdy of the brood diseases. Tim
tir-t to be mentioned is a nutile, spore-hearing. easily cultivatah

rod. It i, to receive the name It, Ilorp/ . It al-o will he le-
riblcl later. T h;- -Peci -. 1u1;-i''r:II1n : funId ill \[r\ L-lr mant-
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THEll CAUSE OF EUROPEAN FOUL BROOD.

ker- in samples of European foul brood. Feeding it in pure cultures
has -o far given negati e re-lults. This organism. then, can also
be eliminated teitativelY from the list of possible cause- of this
di -ease. The other pecies. mentioned by Lambotte in 1902 as
l(iaillUs incnitc reicN vulgaris, may be -aid to belong to a group of
bacteria found quite widely di-tributed in the api arv. Its infre-
quency in disea-ed brood and its occurrence in small numbers readily
eliminates this species from the list of po -ible causes. MI -t of the
)acteria that are met with in the study of European foul brood were

therefore excluded tentatively from the list of possible causes of the
di-ease.

The possibility of an lltraniceroscopic virus was also considered.
Brood sick or dead of European foul brood were removed from the
comb. and crushed. An aqueous sulspenwion of thi( diseased material
was then made in boiled water and filtered with the Berkefeld filter.
The filtrate remained clear when incubated at different temperatures
and cultures made from it produced no growth. Separate filtrations
have been made of diseased brood received from various localities, but
in no instance where healthy colonies were fed filtrate obtained in
this way was European foul brood produced. The results of the ex-

periments therefore justify the tentative conclusion that there is no
filterable virus in European foul brood capable of producing the
disease. To this extent, then. has the possibility of an ultramicro-
scopic virus been eliminated.

Having thus tentatively eliminated all the micro-copically visible
organisms except Bacillis Y from the list of possible causes and like-
wise eleminated the probability of an ultramicroscopic virus, the
tentative conclusion was naturally reached that this remaining micro-
organism probably plays an important r^le in the etiology of Euro-

pean foul brood. Such a conclusion was all the more imperative
-ince this organism had been encountered so frequently in the brood
of this disease and since. moreover, there had been no other factor
observed to which the exciting cause could be attributed.

-YMPTOMS MANIFESTED BY LARV.E SICK OF EUROPEAN FOUL BROOD.

This conclusion led to a more extended study of this microorganism
in the disease produced experimentally. The pre-ence of disease

can usually be detected in the experimental colony during the week
that the feeding is begun. The first indication of it may be that
only a portion of a larva is seen in a cell (fig. 1). the remaining por-

tion having been removed by the bees. Aside from an observation
of this kind the earliest indication one gets from the macroscopic
(gro-s) examination is that sick larva are found among the uncapped
brood. One should acquaint himself, therefore, with certain synp-
toms or signs manifested by sick larv during the course of the dis-
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THE CAUSE OF EUROPEAN FOUL BROOD.

sislike motion of theii bodies is easily seen. but Ilarvn of this same
age when sick frequently exhibit a marked peristalsislike motion of
their bodies which call be easily seen with the unaided eye. Some-

Fia. 5.--Sick larva which is more trans-
parent than a healthy lIrva of the
same n (OriainaI.

Fu. G. .- lealthi Irva wvith dorsal wall
tuirnd t toward the observer showing
the narrow transparent aroa along the
median dorsal wall. (Original.

timiies the color of the lanrva assists in the selection of those that are
discased. If. intead of the glistening white or bluish-white appear-
ance of healthy irne. one oh-erves Tone that are more transparent

I'i. 7.-Sick Inrva of the a e represented
in figure G. (Original. i

(fig. 5). or that possess a very

slight yellowish tint, frequently
such larva are diseased. In the
absence of the exaggerated peri-
stalsislike movement, however,
other tests should be applied, as
the color symptom is at times de-
cepti Ve.

Figures G and 7 represent older
larvn than the preceding. These
have turned themselves in the cell
so as to present a dorsal portion
to the observer. The narrow and
quite transparent area frequently

seen along the dorsal median line
of a larva serves often a useful

purpose in the diagnosis of Euro-

pean foul brood. In a healthy
larva (fig. 6) a pollen-colored intestinal mass is frequently plainly
visible through this transparent dorsal area. Microscopically thi-
mass is easily demon-trated to be largely pollen. If. however. upon

6



b.111.9 iltiub a.ji Jo u -) II o ae s a.

djIU I'I I:11 INII111.1 1il 1.li Lt ilNOJ 1 i 0 o u

-1oi110.I .;r ip111,) a~:'1;Io J a) mln j. q 1;1 nU 01u1.1x nh ti.t st siO(L .111 ti .u

7)II J"11 !) "-Iq] -I: X U nlUiI ntit ll po) .1aIqJ i lu lliljMl{.i 1M" la

!-t *it a l a pie1a 0.; o)e aal M 31 .lid la) l su a at 'a v1Jlallaop

-dJ.)slt 101111 uXo~i 3;I' til 11 1111 it.1 l4.)tldl si tl\ aU111j at

J I "" 1I [ I .1 U[ "lI ' !. !<lA n 10 .w 0 lU.) a ) u .40 aulj s

ali .)(I a ads aull ) x0 .1pI 11U II.IJ I'"" )".l(I ' 1 1 i! l 'll ua a 1a111!h

siIodia .lUIlu I a11I J j(1 1M "l 1 d all" uI I (! " 11I ti d I"'! ) !auo

p!ill po wnid tip si U l .t 0.ij 1 'q *njo Inu ll (liln ).(s 1 OI dplll dl.1U d st

"x1li)11 ) )11 Ui{I -,I : M p01.) l plill dlol '111 U) l ssrl a U0 t djl)\\-d1;1 dlO )

-noisell i )ll uxa p 'Jlll1;)ln' atil Itl""l 'I .\ [t 'm un doIn:4 Joa am asi al

Sli O lgM dtjjIMO!! dlU.U(o 4)Ilw S.It hit! dijiMull )a U *P!Oiall l ) 1 0)10i.it

.4'111 JO 1A ll a d1. )d! 'llv A1 111 .%1 1 } 0ddi( '.)1I " )1 .IdIIAI 1110( 1i~i
-00( 11 ~1 UI [.)Ud uttldfl) dl a '11 3" l i 4? "q) l)t It) i.tlq p.ue

aU ~11!-O 0I1h1Jo )i( 1 '1Ulidpt 11011 a pmdi[lc mjI a.) ll 1110).11 I ll)-oi1d.

(4l 11IU 1 .)d1 pul UM 'N ! 1 III P I R -)a I 011 tlj ' it! In}d 1 .)an 1 0 j~110

1)11 1) rali sl 011. i~ d~1 U I~ 'ri 111 ).J dsdio I omUdj 11)11 3 .1 U{

-OlhI'4 ol aq)(llA- dal [1:(1, :' atl~au all .i'~Ill) ilO.(I '1)x01 s)1o .~a 1:l\0x1
d.i111 d(~ JO III !!1l ' [1j'11 I .I~J i ~llmlld 1..,( ..Ild. ;o1 i 1111 -111( d .1 1411)

tillm 1tir. 1 il .Ia i ux a i )' l :w :)II : Ii1;1) I, 1 11.4. : 1) 0.u >ltv.y t1

1:(ll.\ Il~aO.IJ IUIU o l dIli dI "1 g 1.0 .l aII~.I '111 [(.1i I ! 111 .il

114 a t1 l 'I1 li IP '1111-01.11 \l'I * l J 0 .;.hh) ll 'iigiA10id[ j iBtl)
il. 11) 1s0iij r d.IU. p1 11 rlpl. U)11 oI 7'AX '-l) 1 [l di ll 11!A -lod.) q iIo.j ura.Ij

0110~I.I. .I a0) SIll dlI!3it.i! baj)1 i 1 111 ) 1lla -' I i 1 AldIli~ dI Isita aOj

1101 JUJIAH IllOl :: I AI"I~ .= 41 AYtlU 1 311 HOA''' .1x41 lId. II:.[ V O d)l

L*(11011 '1.141*1 N M.i ni.I .I D O 8 1. '*1111
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I t lte disease 1 111 0 Hile ad1atlJ edI tin elith er stire i'el p reelited4 1i
figure " whenl this test is applied. a portion of the intestinal content
fity flow ou1t in the fornt of a sac. the 'alI of which 1- % cry elV
brokeni. 11Wheel Irk~ell the content of this c--like structure will flow
out a- at rather thin whiti-h or' yellow ih-wih 1it fiid coitainin mall
wvhiIt i-hi granutles that vary in size. If the di-e4nw i- far advanced
and the larva probably dald, the einveluoping subitanice of the intre--
tinal content is so ea-ilv broIen that often mily whitili .t' ellmvih-
white fluid with its Zr1anular contelt flov froi the I'lptul'i'd wall of
the larva.

Figures 2 and t; represent healthy Inr'w. 4an1 at these are, the eg-
nients of the body are tronigvly marked (iof. Livilli Inrya at the--e
ages, if sutf'ering from E1uropeanl foil hrousl. fretiuentlv -11w these
marking less distinctly as reprt l wl- l 'i j I ::. 1. ; Il 7. 'hi-.
sign. 4)tot). iny" assist ini the ele.-

tion of Iarva that Irt - -In-I 1
of heing dlisenuwd.

THE VALUE OF EARLY SYM Pl OlS IN 1l:

DIAGNOSIS OF EUROPEAN FOUL. 1:<111.

These symptoms of Eturo n:w
foul brood are alte of the inar.
important ones that are oh)-erved
in sick la rvw or in tho-e only
recently dead. They are e-
cially valuable in the -tudy of
the di-ea-e in the experimental
colony. They have not been utsed
by the apiarist for makingi a

4 Be % & sp AVJ

. 6 * 3
* 4 ***"

prepration from sick lai n rep-
re ented In a. figure 14. m:

diagnosis. The -ynptons of luropeanl foul broMd that have been
looked for by the bee keeper for the i t part are the evidence- of
disua--e wh ich obtain as a re-ilt of the death of the brood. The
post-mlortent syniptomls as man ife-ted by the dead larvu them-Al es
have been tle most po-itive evidences used by the iwe keeper in
diagmosing the disea-e. It i, hoped, however. that when they are
well learned, the syiptomts of European foul brood oh erved in
living larva and in those very recently dead may prove of value in
the apiary- as well as in the exI erimtental colony.

Practically all the later syiptoms of European foul bro d have
also been observed during the course of the disease in the experi-

mental colony. This fact is used as evidence that the disease which
was produced in the experimental colony was the -line as that encou n-
tered in the apiary. Since the di-eased material for making the
inoculations has been received frot various sources and the di-e:-e
produced Wa app I 1entlv tile -:111w it eletI r:14 . t11n 0 _ a1)l tli:tt

11lt l'.\Le-. t01 1.0 ital'l..N I iI 1. 1511001.



THE CAUSE OF EUROPEAN FOUL BROOD.

there is but one disease present in the condition which is being called
European foul brood is, therefore, still further confirmed.

MICROSCOPIC STUDIES OF DISEASED LARV.E.

Returning now to the discussion of European foul brood in the
earlier stages, it should be emphasized that by a macroscopic exami-
nation alone it is not always possible to make a positive diagnosis
of the presence or absence of disease in a larva. During the very
earlier period of infection it is impossible from the gross examina-
tion alone to make a positive diagnosis of the presence of disease.
Such is to be expected. About the time the larva dies there is a
period at which one can not always be sure that the disease is present
from a macroscopic examination alone. Between these stages there
is a period in the course of the disease in the larvne during which it
is usually possible to make a diagnosis positive from the gross exami-
nation. Since a macroscopic examination alone is not always suffi-
cient for making a positive diagnosis. one looks naturally to a micro-
scopic examination for assistance.

During the course of the disease in the experimental colony the
microscopic picture presented in the examination of diseased larve
changes markedly. To begin the microscopic study. it is well to
obtain the intestinal content as represented in a. figure 8. If a thin
smear is mad1le of the white rowthi-mass of this content and stained,
it is found to consist almost entirely of forms represented in fig-
ure 9.

This organism is the one that the writer referred to in an earlier

paper as B ilus Y." All attempts to cultivate this new species
on artificial media have thus far been unsuccessful. Since consider-
able information has now been obtained concerning this organism
the specific name " platon " is now subtituted for the " Y in the
term " BRillus Y " and the species will now be known as Bacillus
pleltoni. This organism is an unusual one and the classification has
not yet been definitely determined. The generic term " Bacillus,"
therefore. nma. and probably n ill, be changed later.

At the stare of the disease represented in a, figure S. the majority
of the individuals of this new species in general appear in stained

preparations to be pointed at the ends (fig. 9). Some show both
ends rather sharply pointed, others show only one end so pointed,
the other end being rounded, while still others show both ends
rounded. The individuals having this general form vary much in
size. They are as a rule 1 . or less in length, the breadth being
about one-half the length. Forms in pairs frequently occur in a
smear preparation made at this stage of the disease. These paired
forms vaiV markedly in size and shape. ( See fig. 9.) Accompany-

10
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stgle of the disease, but in eco1mratively small numb11er'.
i fI lili i allies in l colt in :1uf 1:tl -11- f 1e II a f1 -41 l I a m-lill

ple, that representedl in />. Iig1ure i- e"aIi11n1111 Illirroi 4 opiedy1Iv.
Irli/l/ plutn is -till found in wcry large numbII ii "er,. an1 liir11ter in

cry dlie when present will be relatively very nu Ih inclrea 1 in n1n1-
1 elS. A si1111:10 exainalitioll o th 1 lil(P till filt nt r1I rl'P t~edll

fi. i11-e S. WIl II~l ll 11:1 1,W c iP //U tplulanr I11ll 1'/ 1111111 WE .1- irit

t1o 'r/11// 1ru //r Ill IIM'rothasef it1110.1- illi PC 111 Il 11 1t it ll "110 1118Y tilld
IlurdlllUN (1P 111 ill nMartfilO 111malllllbn~er,.

(7

II

Ii/-

b

F1Ir. 1l ii a drawing represefntii :t I ntrI'nIi. . ti.-n -*f L7r4: at an Parly
star;. of in to n Tho pos.iti.on o.f the inl, ni n . 1111-n. 1:... Iru .111",1, i aban_ m11l

near the p.rit rophi, mi . nhran . 4r i inaI l

By examining the fluid imas which fl41- fruomi the h)ollv of a
larva when the dicase i, far adIvanced1 and Nhe bodv vall i- Ibro4kIen.
)ie usually final. to nether with Icell).I d)lton, bacteria of different
specie in Considerable rlnmbers.

From this point on in the dlecay of the Iarva. the relative I)r'oP-

tion of the diteret microornins present va rie mnarkeldlY. When
Rc1)ill/.s a17 is present it increases very rapidly in proportionn to

the other-. This rapid increase of li1, i// x alrci in the 1:1rva' after
the death of the la rneva account in a lar ge measure for the frequency
with which thi species is muentionled ill reports on this diseanw.

II1



Till.; eASlE OF E:l(ROPEAN FOUL BROOD.

In living larv. therefore. in which European foul brood can be
(i:1gnosed fromt gross examination, it is found that 1aeteria usually
necomnpany BaI;illus plaoe. This fact made desirable the study of
the diseased la rvv in st ill earlier agess of the infection. i. e.. during
the period of incubation. This was (lone culturally in part. but prin-

cipally by fixing and sectioning the younger larvn from trongly
infected experimental colonies. From such sections it was observed
that Bawil.i pliuton was the first invader of the healthy larve.

Figure 10 represents sclhenmatially the condition in the larvTe at
an1 earlv staic of infection. In this figure fy represents the foregut;
in the midlgIt. and A/g the hindgiut. At this age of the larve the
posterior end of the midgut is closed. as represented at /,. in the
same figure. m represents that portion of the intestinal content lying
in contact with the wall of the intestine; f, the central portion of the
drawing. represents the food taken at this age; and p represents
what seenlr to be a peritrophic membrane between the enveloping
substance, m, and the paplike food substance. f, of the nuidgut.

It the growth of Bawillts plton this parasite very early takes a
position along the peritrophic membrane p. and just central to it

(fig. 10). At this early stage of its growth this microorganism pre-
sents in general an appearance of being rod shaped with a strong
tendoney to grow in chains. As the disease advances and the growth-
mass of this organism increases, the central portion of the lumen of
the intestine becomes filled by a solid growth which is made up very
largely of Bar l7u. plton. During this stage of the disease the con-
tent can be removed from the posterior blind end of the midgut, as
shown in figure S. The rehition of the central growth-mass to the
surrounding muicuslike-appearing mass represented in a. b. and c
of figure R is well demonstrated microscopically by sectioning these
intestinal masses.

From the studies made thus far it would seem that B1auila.s pluton
is easily killed by heat.

PROBABLE EXPLANATIONS OF ERRORS AS TO THE EXCITING CAUSE OF

EUROPEAN FOUL BROOD.

It is quite probable that others at different times have observed this
new species. Baruills platon, but have failed to differentiate it from
bacteria which were present and which appeared in the cultures
madle. leading them thus to erroneous -tatements concerning the di!-
ease and its exciting cnu-e. For example, William R. Howard may
have seen this organism mmicroscopically in his so-called " black
brood." but failed to differentiate it from some bacterium-Bacillus
wtill or BRwillws alrci-which he cultivated on artificial media.

Burri may have seen it in the so-called "sour brood " and mistaken it

12
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for the 1t/I/ittr #r-f4Il IIs lIi0 e I l. bs fv tIl i l (Iiti r Iel. c l:-:1 MII
ileitl H . s.IlIe IIllicit IVI cx jP eref ilrei a1 tillie- III 4 littlitilit' . / I* / o/u-

'I .C a , s frHN om b0( )4d W Ii III Ill 1110 0 04 1)iC nXl i lliital iou M llieId 14)
contain this hacterlium. To ex ain this l 11til"t .Z ile atI vaI nce'i.d thl.e

supposition that the StreptwOcMcus was probuably killed he\ n14i1( pro -
duced hv itself. Thie dillicuity pr-Obabl. col be :I, well explainl

bX, supposing that MNI;II In filed( to Idifferentiate this para":site from11

tth Imeteriann n\ hih he ealtiv'ated andt dlesribe (I ass Nt/rorols (1pia..

IS TIlER: 11,E 'IlIN oi: Ii)I: %lsE IN THE4 ),,NrIION KN\4)WN AS
El I4DI':\N Itl I. 1 4 )1)

il e ial4let'!1 DOW .1 1ie l 1Itt1 l r )I' 1i d tIer 1- Ill, I I 11 it 113

4l 01-e2 1 in the coll(i Itl In )w know n ;I, Euiro)peaU fouIl IreO)d. In
SWit/.land and Ill (arnll il there has been a teIldei y 14) lia-rio e

the diseased br-Oad inl wilich ;( // fl/x dle*; is f4)ounld as the foul broad
of Cheshire and Cheyn e and the diseased bIrO)d in whichXt Stre>to-

c(pofI. aFiT'h 1 found a- -- sour )bro(1." Fronl tih' facts at uand the
writer is stroigly inclined t believe that these two con0Idition :Ire

Ily the one di-eae. knowni in .\nierica ;I, Eumropean foil broa .
Enough evidence has not yet been obtained, however. to ,peak with
complete positlvviess on this point.

AS Seclndarv invaders some of the species of bacteria mentioned

in this paper nlay and probably do exert an influence OI the colurhe
of the disease in the Inarva anu in the colony. To what extent th ee
baterial udify the di ease i" yet to he determined. ShoIlId it be
found that Racillw.b al ,i actually cau le aln infection, brood (Iisense,
then such a disease shouldd le called European foul brod. ad the

disease caused by hrilus plutonu would have to be differentiated
from it.

Further details will not I)( given in this preliminary announce-
meit ut will he inciled ill Ijore techi iuI paper which are being

prepared.
st 111IARY .\NI) CO4N'LI~tsONS.

The *tep- taken in the writer's endeavor to find the ca nus of Eunro-

pealn foul brood nay he briefly umnimarized as follows:
(1) Bmillux aler i. which ha, been ,o generally -poken of a- the

can e of foul 1r l wa )41 isolated from diseased brownIl. and pure cul-
tures of the organiini in both the vegetativ'e and ,pore forms were

repeatedly fed to colonies of healthy ltw- w ith the result that foul
brood was not produced in anv instance. Tlhi fact cast a suspicion

that IRaillusx udci was prolablly not the cause of a <1i-ease.

(2) By a study of man larva, in samples of European foul brood
it wa, frequently found that there were larva, apparently dead of the
dliseai-e that contained BarwillI. aleeil only in small number, or not at

1 111. 4 \ ( . 1. I l 1 l'L \ \ 1 111 I. 1 ;1:1 I II j.



THE CAUSE OF EUROPEAN FOUL BROOD.

all. This increa-'ed the suspicion that Iriloilus alei was not the
exciting cause of the disorder.

:.) In 1907 the writer proved that by feeding pure cultures of
An ius larmw to healthN- beep American foul brood could be produced.
This fact still further emphasized the doubt that was already enter-
tained concerning the po,-ibilities of Bacillus alrei in the etiology of
European foul brood.

(4) By feeding diseased la-wa to healthy colonies it was found that
European foul brood could be artificially produced, ,howing that this
disease. too, could he produced by feeding, and that the virus was
contained in the diseased brood.

(.)) The sick larvw of the disease thus artificially produced were
frequently found, when examined, to be free from BI"illus alre;.
This evidence, too, was damaging to the theory that Bailus alrei is
the can e of a brood disease.

(6) Bacillus aleci in this way was tentatively eliminated from the
list of possible exciting causes of European foul brood. In a quite
similar manner the other bacteria-Strept rocrs, apis. Bacillus mc-
seutericus rulgaris, Barillux orphev.s, and Bacterium curydice-were
likewise eliminated from the list.

(7) Considerable quantities of filtrate from aqueoun suspensions of
crushed disea ed larvAe were fed to healthy colonies and in no instance
was European foul brood produced. This eliminated tentatively the
probability of there being an ultramicroscopic virus in European foul
brood capable of producing the disease.

(8) Bacillus pluton, therefore, was the only factor that was not
so eliminated from the list of possible exciting causes of the disease
and became thus the probable exciting cause of European foul brood.

(9) 11lhen this org-anism was studied in larvea in which the disease

could be suspected by inspection alone, one or more species of bacteria
were sometimes found to be present alIo. The e. when present, how-
ever, occurred in relatively small numbers.

(10) The disease was then studied in a still earlier stage; i. e..
before its presence could be detected by gross examination of the
larva. This was done by cultures in part. but principally by fixing
and sectioning larvT during the incubation period of the disease.
This study demonstrated that in the production of the disease Barillus
platon was the first invader of the healthy larvT.

It will be noticed, therefore, that in the determination of the pri-
mary exciting cause of European foul brood two objects were accom-

plished: (1) All the factors in the list of possible exciting causes of
the disease were eliminated except the one organism Ha-illus pl uton.
and (2) by the study of infected larv, soon after the infection took

place, this parasite was found to be the first invader.
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