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lffiOWC'!'l · 1l 

Goa._., wet 11•••• aawse a lo•• of 1eT•Nl. alllloa dollar• 

eaab 7 r. fth lo•• le ,.u IIOI oal.7 bF �- ... , ;,ao�•r. lnl, -

\M ut■al h•■\tl-417W •• well •• the aoaeaer. tlerce11\ac•v'l••• lM 

Qal\e4 '•'•• auu.117 co4••• la te4erall,J tn•pee,• 4 ... i pacll:l .. 

1 

of tov 1actl:l.et. fh••• abte••••• ere yery ot\01"01l•, ch••tt s.a .-pp.e,r•••• 

clUpl• a.ark re4 fo•l lbro bo"' lh• pareaob¥aa. ,-.w,� troa •&N1&1.N' 

ooaae•lioia aa4 hNlpl'-ri..ce la \he tool.• �- tu••Uca1ora el.to w-rt.•• 

ot •h• t.hiri U•• r co.o41 Uoa. • • Sarilla, • h a IIIOa• ta,peotor•• \ena 

aa4 refer11 lo a coadlUo.a ot ll••r ohu-.oler1••4 .., 1tagl• or lllllUple 

l,1r"7 colored foc1, eac.b ou \o ho al111M\e7e la u .. ,_... • 

Lll\l• 1• known of \be thrH 11• l' ooA41U.ooa lA r-c•rd lo \HlJ' 

oauatl•• -c••••• B7 ■toroe�lo ea.el11aiioA '1•ull1 ou fle.48 •-

aep\1••• cruala.r tUutal" q,Pl"oslaa.tel,- 100 •lorona l• l•aclll 

;pn•••• 10. U.. ._...,. troa '\M abac••••d llnr•. hloroorpol.a• ot 
•JJ 
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ab •••• 
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Llft!AfURE muw 

Ill• aicroorp.niaa that. is ,uua117 conl14•red. \o be \he oa11.1aU•• 

acea\ of beef lher ab1ceaeH 11 kn.on 'b7 a naber of AM••• Berc• (t) 

wea 'h• orgqha fPiffrophoo• 4,vopbor11 (lluge. 1888) .Prno\, 

198. Jere.,-• a Maau.al of De\e rmina\be :Baohrioloo alto 111\1 th• 

tollowia« qao-,■11 lac111u1 1•qroph9g1 nuae, Jaci1lu1 "8\htrit• 

,1,u1orp nucce, B)reptothrl,x pa1cg.1.1 lohaorl,.Jy111,1 tpdu11tonl1 

Balle, lag1llua lbt\oltt• Bia\, jcUaov:cau 119loPh9CII LtlwMll aa4 

••••n• Qeb•S d&:IPIP\Wh, •pptgp,11 Ob.alaeru and Clu-1 doplleraoa. 1Mht

o14e1 fg4ulifQD1t l•r1•1. Sphl"ophorue tucb1lltorai1 PreTo\, u4 

••oro'byterw IIIDWAI JoaaeD. aa4 !bJ,\\a. 

la a441Uoa. Wilton aa4 111111 (-M) otter \he followlAc ., .. ._,.., 

lebaorl• I b clllue, Baac'• aearoah bac 1ltu1. aac,_ bll(e,ai• werspbon,a. 

Daok and co-worker, (8) a44 the 11ao.-1, iHl•t1JMI IIR'CPMEII aa4 

IHI Kia fp4)&lif9ra9. Oae ou readil7 Tlaulhe \be 41tf1hl •1 �, 

arl111 la ,ecurinc information. from \he lUerat.ure, concenlJIC t.b• li••r 

abao••• orcan1•• UIMler ,u.ch a \azonoaical oorad1\1oa. 

Morpboloctcall.¥ tpeakiq, ftnbltl9PMIP.1 lf919PMOI appear• •• 

nib•r eh.or\ or loa& rod.a ud tlluen,, wUb ro�4 eu.4•• th• 

f1l•en,a -, reuh • l•ncth of 100 aloron• (41). !be filaac\• appear 

h Ila•• graalll.•• or •ei>••· -.1i.oa a:Acl IUl•• (44) olai• that l,rucblnc 

do•• not occur. vhile »•r&•7 {4) writes tu\ 1011• &\l\hor• clu., \b.te. 

TM bac\eriua 1• ei:.dl7 atained wt th uUi11• �•• aacl 1• craa-••catS.••· 
a., 

While the in•H1Ugator1 are no, ta c•111pl••• 41aacre ... a\ ncar'

ia« aorpholog, little harmOIJI' 1:11•'• conc•rntnc \he oU:UtlJ'al oharaot•r-



hllo• ot i»JIMtOJ>RPJ'1H AHBPAAFIH• t<at•u.tbiaa (30) wrU•• tha, M 

•Ah l o  co-workera wero wa.able to c�ltl•a,o t.bta epeo1•• � Jltq. 

wb.11• lutl"G•1 (, ), l:ll.l•oo n kil.e11 (44), ud 8•1tb (41) lilt a hoe\ of 

toorable •cU" fo't' lb• pl'o�Uon ,;,f i!MltftRbotU. 8901'.UMBI• 

Ore\\\i (34) 11rlt.eo ��, C.hit or�h• • •••• crow• "•ll on or;.).1n.ar1 ao41a 

pl.u a UUl• HNII. 1 GehrlYaer (38) cUeacn•• AD4 clo1Ja1 t.be.t. \bh 

leolaM 11 Yer, d.itt10,i1., lo ,a-ow. 

Dack Nld. oo-•orken (?) t�Wle. that t.h� coloa1•• 01· fmlaMte»11an1 

URAPMAI -.bee crown on ,1004 -.sa� 11•r• are,lth, ra1 .. 4. -.Ad •oo\b. 

fh-• colonleo --, srow t.o a ata•i•r ot 6 •111'.a•hH (-41). ltro\b Olli• 

l1&N• ot t.ha OJ:'iaAl• ue u.aiforalt tvbl4 wUb a lllch\, 11 .. , .tlr,1• 

dlte eedl••' (al). Jttn,soa (32) taa1 euoa•••ful.1¥ uae4 brata .. a.1-a 

tor till• propace'1on of th• lu•oled1111. W••• ,and ao-"orlc•r• (63) Wt"lM 

,,._, • •••• uk.Dow 1ab1t.o.AOH, wbleb ooCN.J' 1a. \17p,on►•lucoee-o,1t•lD• 

•411111 "' •r• AOt proH.D\ b th• qa\hfJ'\tc nodh., .... l'etlilNd b7 

.. r,ain etreia, ...• • 

Oea•r•ll7, l\ ha, been foud th , glo.co••• truto,e, anc. a alwee 

ue f•rMA\ed '11ib •cU t.D4 �a• b7 IPAMfRWlAD• a,oropbgm,. kanllitol. 

eor•U•. •r•b1co••• eallola, \relaal.01•• ..-.-0••• Md a:,10 .. v• ao, 

t erau \94 ('I). lierae, ( 4) ,..a4 Iie,ck ao4 co-worker• { 7) wrl le \bat ucro •• 

11 ao, ter..ah , whll• wnaoa ea4 •U•• (44) cl&lll �, 1111■ ebaracter

lntc h Y&t'labla. hr,-, (-&) oa4 Daok aaad. oo--wonc•r• (?) alw wl'l\9 

iba\ cl1C411"0l 11 �, t•r oh4, whlle t;-;,iUh (41) ».1 reporl•d t1naeclatlo11 

ot &l,cH·ol. laclol• h tor eiS tr!la lrn,to� <•. 7. •l. 4-4), QiTdro&•• 

8Qlf14.1 11 toraiea. (4., •U, 4,t.). lead. aceht• h 4'..rkeae4 (7), bv.\ aUra'81 



.... "' ,.,\&OM lo a1,.1, •• (4. "). Sllallb (41) end :i ... ,., (4') ••• ,., 

u.a, a•l•Ua la no, llq,•ltl•4. wbll• J)cok &'DA o.o-vork•»-• (7) ba•• foua4. 

11�ut-.o'1oA la '"° of ala• ,,ruoa. Dack ud c►'101°ker1 (f} •A4 w,� 

(41) write lbal DO cbAa• ooove la lUme ■lllt, whlle WthoD 4 Mllea 

(4') lutf• f oua4 a '°'' 010• ,o be pr••••• ad llorce, (4) raoorcl1 that 

oo�A\loa le prea.ril vb.ea \he --41ua l• laoou•tell vUb. \be otpal•. 

Re o\ton, \o bo\b ,he •••>:wl r•cl eD4 Youaewroekaer •••'• •• ae1•llT• 

(ff). 

MaU \1,1\14 ( 41). OTnt ( 15) touad '11•t • ..Uu co:a\alol--. 0011 

C111eoM, o.•Uoaae, ao41ua ohlorl4e and L-oraUa• wa• ao.b1,towl1 

eu.ttlollll\ fo-, ,rowth of !IP!a••rwhnt evra :MW, ft• ors .. 1 .. b a 

1\rlot aueroN (38). O.ok ••4 oo•wortt.r• (?) bu• AftVD ,ne or&#Dh:11 

llf •llil&a\1111.: •�• ataoas,b•rlo pN•wr• to tour or ft.•• o•a•t•tert ot 

•rnrt aad. tMA a4alt\lag oa•�n iltoalde. So• ••••laa d'19 �ltUo 

\o tb(\ er,-throc,••• ot at.••P• bor .. ,. cattle. ra\bi ••• aa4 b111UA• (41). 

It bat 'bMn noUc•4 ,bA, a CH• •oa• 9UJ'rou4• ooloal•• ot JwtropbpQI 

HfJ'OPMDII &l"OWD on llloo4 -.r wbu •l!PO••d. .. robt.callt (?, 41). h1$b 

(41) wrlti•• th&\ l\ 1• 110\ WIC01aOD foF cult,IIJ"•· ,o tahiblt. a 16& pba•• 

of nYeral 4&¥• 4"r1 rot.LUn• lr&Aet•ra. fhle lac Pb•• •101 be 

eoooua\e6. for b7 ,he feol \h1tt b7ct,,opc pH•vd4e 1• pn41M'ad �-- \he 

Ol'Cf)Di• lt •JiPOHd \o ,he all' (1,. 16. 11). 

lS••f lh•r• \bai oont.•lA t1bt0•••H w• con4-.. ed. 111 t,4era.1]¥ 

la1pec1ec1 N&\ p---o•t� pl••· lb.N) hov.\ lb Ua1,.cl \it.\••· '" 193?, 

••re c,011d1 •4 )IMAM ol 



6 

al:lec•••H (32) . Sai\h (41) wrlteo that between ten and ao p roent of all  

'beet l lT•r• are cond.eaae4 tor haaa coneupUoa du.e to ab11e,.... Ia a 

1\1M1¥ of 86 abao••••4 llYer•• Kaelin (29) foud tha\ 89.2 peroent ooata1ae4 

b!tt••o;gbqm• peorpphon,■• la 1M2. &.25 percent of all oattle ela\lgbhre4 

la ted,trall.J ia1pected meat packiac plant• in the Uaited s,a,e, had 

11.,•r ab1c•••••• acoor41q to Smith (40). Re aleo writ•• ,hat tbe DeaYel" 

ud 11. 7 pero•t. the J't, Worth area h the lowe1t aaUoaall.7 wUJl a 

2,9 pereeat condMDatloa (40). Smith (40) eeUae.hd thle lou lo 'be 

\wo alllion dollar• anaul.l,J in \he Ualted Slate,. Aocordi.Dc \o tu 

Meat laepectioa D1Y11ion of the Uaited State, Bureau ot Aaiaal Ia4a.at17. 

la lMi lhe aauul lou renltla« troa coad.Pll•4 l lYel'e vaa $2,601, 3&5.ao 

(14) . . ,, 
. ., 

hbffrpphon,• &19J'RAAPOI ha• been known bT 1 ta  tPO.,.• tor ...,. 

7eu1. Daaun p11'bll1he4 work la 189& de1eribi11C hl1 ill't'eaUpUoae of 

calf e1lphturta (39). !ht o rcaa.1• Ueelt, bowenr, ••• tlr1t 1tu41•4. 

la la&&. b7 Lo•ffi•r who u.4 1 sol "hd 1 t f ro■ a caee ot calf 41pb\herla 

(44). LMff l er iao01ll&te4 ■tee 1ubcu\aAeoua1.T vlth the d1phtlterlo 

--b•au and vae able to produce aeorotic l e Hioae. Ile we.• aleo noee1af"1 

la obtalal11& a prlaa17 cultv.re of  th• organl• froa the mice and ill aw.,-

1-,atlq 1t iA calf eena, bu\ f a1lecl ta attnapt1 to 11lboul\\ll' the 

bacterlu. Shuts, la 1811. found th• f 1laMAtoue _ao,eria ill th• llYera 

ot caUl• and 1llccee4e4 in tran.terriJt& the becteria to rabblh ant ai•• 

(6). 0Re 1•ar l ater, ill 1889. fheol>ald ol>••ned elallar orga.Dl•• la 

the int• atiaa.l letiona of  bog chol era (5). Sobmorl , la 1991. foua4 

eplsootie in whl neoro1l1 of the lover l ip ••• 



,, 

aprea.4 MOiai l•b<>ratol)· rabbltt (44) .  chaorl aae4 hle laolate, .OW· 

&MU1.1 &Nl&ll• Will• vo1'k1QJ vt\h lh•ir laolat•• :Jcbllorl ,Ad aa 

•••la,a\ 4••elOpe4 lealon1 oA lh•1r n4a (39). ftle wat Ul• tb•,, 11-

lb.s\t aaHix®ona ai,orpnhpma b.o4 �"a recorded fToa a buau eouree. 

Yet.lloa aA4 Z\lbeQ, la 1897, work•4 wUh other patbor.ooa of Uil• geau 

(•l). ID ll\98• B.all• etti4lc4 a l:tciclll\a• a,o,, tho'Q&h, ,o -• !abftb.»MN 

lfll:OpMN!, ••tocbl•d wtU. 1m,a1 tllfeo\loa, ot ... (20). Rall• 

.... 4 ._ orr.-nt• laeilltio tu4&allto1'1ll■• ....,MIDI N£DPMIN 

na flr•• uft.nl '1••1' teolat•4 u4 clll lure4 troa a b-..a 10on• )J' 

l••a Md Sbw (39) la 1110. fh-, ltolaled \hell' brotert• f�a a 

loaloa which Md 4.rnlope4 oa \he haad. ot a 

lAepeotor bad pnrto'1e}7 •ra,e!wd. bh hand on • ehe@ • • , .. � lllll11• 

•-l•lac .. ab,oe•• oa IH l lp et lh• l'All!IN. 

lpMtf9phom1 1,Ut9pbog1 &D4 r-eta,ed aiCJ'OOl'CtlAl•• o.\ ,ao _.,. 

•t.aal•• t.nolu41n, ••• and produce a •u-t•t.J of pa\holo&ioal C011dll1oae. 

Wbll• tl'\ta paper le aa1Alt coaeerne4 w1'h llY•r •-•• t.atec\1oa• ot 

bMt 4aUle, U 1• .:tao 1At•�•\lA4 ,o ao\e \II••• o,b•r coadl\loa1. 

and CO-WOrbr• (V) ""''· ,,_, \he or1c.nlu 1• a CONOII luAbUUlt 

of � '"'••Uul lrN\ of .... IIOAk•Ja. Md b•'eo••· Th• OJ'CUl•• 

f11Ml t or•bh coadt \loa• for crov\b la al.oar• ot lb• lat••' '-••· l)aok 

(I) alto wrl\e1 tha, th• orpa.l• h proltabJ.r • IIO...i, lalla�S.liaa• of \he 

aaeou.e ... bruee ot ... •• •ualt. l'•llJ (-), •bro b DI' ia•••U• 

pHo•a. wl'll•• that tu bnot•rh111 ••• aot toWMI I.A �lie b.•al\bJ' orophU7as 

of IIOMttY•• no• d.ld U appea.- la a�iftol 7 produet4 aecrouc lealoa• of 

,ase, n«loD. orcu,, .,,rt"bllMI lo Ihle 01'11 .Jll• $be tollowtq palholoctcal 

00114U.101u tounll 10 o111Mla ( U ) :  • • • •• � 41pbl-berla,, aeonuo 1llc•1"• of 



• 

\l\e 1A\e,t1ae 1n ho& cholera, foo\-ro\ ln ab• �Di c�ttle , ir�••• •••l 

or aeoroUc acratcbe1 of horoe , 1 lp and lee uloeraUoa ot lbotl}', c..,. 

PMIO\us atnao.\1 \h of hor•••• 111et• •te.Uc Aecrods ot l 1Yer u4 luc• of 

�tU• eel awu , uocroUc r.iom\1 tit ot eel'•••• laR..,;t: c.Ad. pi&•· " rua, 

lll\4 Ju en ( la) Add \!Ul\ cnU.l• 11m !flr frot'l Arthir1U of tbe coftla Joia\ 

wlaloh l.1 alao ciu � itl:b.atro@90il &tCJ'OPAAJ'Wl· fttch (ll) wrl\ea the\ 

Ihle acan\ cau••• tlve prltlalp�l � t ,ea�•� ln wlao: cecrottc •touil tla, 

aeerotlo rhtn.1,11, Aecrotlc ,�e\r1nit1, and •��erills, aecrotle derai1,1a. 

a4 ucrotio paeuaos:da. n. Au•\ral lsn 1nT•e\itator, Bart, (19), ha• 

Tecorfed. obaenaUona ot th• or.:aniaa 1n ce.._,e,- f•\•l �o 1oun4t laab• 

�•tween ••••n Md. t.en u,, old. �Ub (41) U�h \he tollo'Winc aniula 

kaowll to be 111feo\ecl "1th 1Wftx:-4Ptial J!MtiP!\9£11� boraee. oat1le, 

Pie•• •• • cocas. ehlcren • rab He. r•1D�•n•, ka4"arooe, 11Cnak•1•• and 

u\eloi:,e . 1hoa o-nd �11•• (4'.) obJ.m th"\
., 

the or�"nh111 i a  llO\ pA\bo,;elllc 

tor 1'&1Ace p1gs. M�,. c•t.•• plpcD-e, 11nd beaa. c,a \be othor hoa�. Ul• 

l>acierlu.11 b4. 1 be(':A a\llliUed. fro• loeions froa \he be&da ot oh1Cb111 (10) • 

.loJ'i {3j bae 4aola\ed. �he or�hs:i !roe case• o t  II eore aout.h• 1sa 

,onolM• e.c4 tnllk••· Jto1et\ aJ)(l co-work:ore (36) .  in wrUlng ot tool 

ro, 4 to bMlt9Rbil'U �2t'�913l.!• el.ala ,ho, lt 11 • • • •  coa,,u", .. a 

Hrioao tb:•llt to the eonUnuoua euetence of teer oa ao•• of t!l• 

r..ac•• of CatltorDta.-

b1\h (♦l) d.ffcr1'1•11 ttae beet l lY•r ab1ce9ee1t a• Mlq, froa a 

f•w &Ultaet•u \o HT•rd oeA\1JDekr1 1� It •ter, ,ellO'if-"hU• la 

color, ooa•h•t 

larce a•l>er1 o! cbroalc--t.n,o NAC't1.,f' c•lle "'1  "� ionae ot pol1iaorpllo• 

iuacl•ar l• qt.ea. !li.fl fUMic.Ato\.\v b eterl• ar•  toand Jll'lu.rit, 1a 



lhe leuoqt• sou w1thln a ca.p,ular lqer of coaneoti'Ye t1eau.e fiber. 

Ja••• nut, ud Gr1aer (22) write that 1n the early a\aa•• of acu\e 

abaoeu toraaUon the an1aol, are lick and ma, die. la wono 1\acea 

of ab1ce111 foraation and throughout ,11e enUN couree of the diH•••• 

\u anlaalt are not cl1Aicall7 sick and, conH0u.ently, continu to eat 

ud 1a1a weipt (22) . 

Patbolocical cond1tion1 ha-ye arisen in huaaa ca••• a• to §PMtU

RhtN 11ca:opboru1 and relahd orpniuae. the orpD.1• 11 coAe1dere4 k 

be a nonal inhabitant of the 110u\h end iatesUnsl tr t (44). Th• 

ha.a strain• of the bacteriua are e1a1lar to the animal strains w1'h 

the •zoepUon ot lover p thogealcit7 to laboreto17 an1aalc (44). 

!Rkttophgrua a,gropbof11 has been obeened in tho tollowtnc pdholo&ioal 

coaditioae ot bnaaa,, localir�d tu.pcrticial le1ione, feaale genital trao,, 

'baotereaia. ■enena1tift, emw••• lu.ng c.beoeeaee, bronch1ec\aeh, urina17 

tract 1afeot1one, chroaic otitla neclla. maxillary 11mia1t1,, 01teo9Telltl1, 

�rvical 1inu1••• abdominal absceaees, ond tbJro1d1t1a (1). Antlbodi•• 

\o '11• orcan1sm ha•• been toud in the blood ot incl1'Yidunl.1 sufferin& 

troa chronic ulcerat1•• ool1t1a bQt not in the blood of healtbT p•r•o•• 

(41). BuaaA eaeea of Spwrophpraa necro,phQru.a int'eoUon eading 

ta\allT haYe ,een recorded. (5, 28). Wilton and. Mil•• (U) write that 

\he •nallt, rate la oa111 ot ha.a• 1utterhc fro• well-e1tablhh•d 

Weotiona of the orce.n1a it o•er f1f\7 percent. Snoral 1uge1tloA1 

ha'Ye been propoHd •• to the poH1ble route ot infection of Sph&go-

WOI ntcrorhorus. .Rewcon (32) wrote th li'Yer absoeseea wer• 

bell•••d to be oaua•d by the f••41� of beet b7-produo\ a  to cattle. 

,-



\be llTer thro th• portal clroul Uoa. Dack r..nd oo-'tfOrker• (7) 
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olalra \h•t tb.• bP..Oteriua tlnclt faffra'bh cond1Uons tu \he 1ia,e,,1u. 

Jeneea ttn4 co-\lOJ'ker• (24, 33) bell•••• bovnftr, that th• orgcni•• 

•nter \he U.•or b7 the portal 'blood a\N&m Tia a ls.S.on ot tb• ruaea. 

Thq wrU.e. • ta '""•Jl•d b••f c \Ile. ruenriUa ooours COIIIIOnl.T. tM 

led.oa• probabq lover effloleaa:, ot 11Uli ••UoD of teed.. fbroUp tool 

•t 1aJ1U7, b \er1•. ••pMhll.7 !RM•mhonn AOU930J1ll• AN able to 

peae,re.te tb.• RM• w11.tl. •nhr th• ponal 'blood. --4 bt oarl'1•4 lo tb 

llTer where HeondaJ7 fool ot 1afeeUoa. � becoae eatablhllM (23).• 

Ible lbeor,1 •••• e11Urel7 teaalble a1 Robln90A • .1aaper, ad Out.lbn, 

Tuan1cllff (42) ha exoer1mn.\e4 vith the oraanlea •• \o - -., 

ile Pot•ibla ro�t• ot 1ntection ln r�prd \o foot rot ot cattle. Be 

oonclude1 that &mngro»b.00!'1 ooqr9ph9run le ao, a At'>tUral. 1Dhabi ,u, ot 

\be aoU on4 reaain.11 ,bore only a tbon 11lm. 1re4-r1clc (14) repor\e 

o1 hie •X?ertmentll \ho • ohar cterl•t lo behaY1or of \he orcM1•. 

.U\er tueaucat.ln• J'O\lDC lsmba v.blch had 4le4 of \he �QNl\ftfophgr»• 

IIAfOPben\1 1ntecUon. llnn-1s (19) vrl\••• •It voul.d ••ea that tb• 

laab1 prob bl.7 b.c 

�• tlrat 24 hou.rt a�\ff blr\b; \hat � 1nt•o\1on 1ooal1�c4 tn the ll••r, 

\n1, Ul t onl1 .. f \or th leatona ha.d dneloped clur1nc a period ot HYNal 

dart "" \hero sutficient dl aturbonce of taacuon \o oauH q11ptoae 

aa4 ul ti hJ.¥ death.• It 1 • 1nhreetlar 'to note tai.t 01 \h (41) toucl 

.,-



Jaa.,,:q wl th the peak of iafeoUona oocun1Jl4 la Jo-t· .. ber. �ot1ibl7 

We tao, mq bear IO■e relaUon \o the rout• or l'O•••• of 1ateoUoll 

of l;)e,erophona a•crophorv-

fh• acclu\1nation I••• 11 ao\ aa aid to th• 4lapoal1 of aa 

iateotloa of $.i-be•ttphoru 1Mroti1 (39) . !Ure, ot 1 1 800 8re tout 
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la \he blood ot norul. oatUe, horeee, lllesp, aa4 twine (44). Daok 11114 

oo-vork•r• ( 7) la&T• toucl \hat 1traiaa of \he orcant• are aatlc•aloall,7 

u,erocuoue. 

Sal\h (41) cla1ae that 1•uisaUon of esper1aea\al aa1ul1 vaa 

at\easptecl but that U 7lelded aa 11aawd'1' ot low order aa4 that apora410-

all7. Jnerldce al■o vaa Wl&ble to de110u1trate illaunlt7 (7). Hh 

11lTHUcaUoaa eaplo,ed. rabbl\1 whloh had reoe1Ted tvo au\ouhaeoua 

4oH1 of toraallahed. cu.ltve. Jeaaen uul oo-worker1 (32) write, 

• a.ep were aot protected bJ a11lt1pl• iatraperltoneal iaJ1ctlon1 of 

aterll • pol7Taleat cul tv.r• f 11 trate of .L. 11orgphorp.a acat••' a ohallenc• 

do•• ot Ti&ble I,. PIAF9Pborua uoGlllated iatraportal.17.• �lder, Lee 

u4 lerlner (9) report, howH'er, that the7 ,uc .. 4.•4 la preparln& aa 

uU11na wblch would protea\ rabbU1 apiaat u;p•ri .. a\al inoculation■ 

ot the orcanl•. their work la iaaulslac oal••• bae AOt been 1uoo•uful. 

lrbe•rophgrp.• lt9[Qphoru hat been repor\ed to pro411CI a 1oluble 

••tona ( a, 31, ?) u4 a soluble en4otox1a (2, 31, ? , ... ) • Mercllut 

ond Packer (31) toWl4 ,hat \he eutoxin produced an e4eaa wh• 1nocu.

late4 latradercall.¥ into rabbit,. fhe abill\7 to produce le1ton1 ln 

ani■al Ueaue h le.rgelf due to the produ.ctton of a 11eoroUdng e11do

toxin toud in th• cell• of th• ieolate (44 ) .  

' 



la u.,ve hlll!n>PMD• UlblM9J'Ut 1 a  rarely, 1t effr. towad ill 

pve cw.tu.N. Thia aaaoclaUon whn oiher td.croorCAAl •• tlplticMUy 

laoNatee \he 'bac,er1ua• • T1rw.ence \o \be ho•• (.tl ) .  »«ff14c• (2) 

re..,or,e \ha\ b.Mtt9PDPl'H:! UAJ'.PRUEN h mob l1H •u.eoepU'ble ,o 

urobto conclit1oa, wb.eA U h aaaociated. v1'1l •Uher Jttmcocct40 P79C!PI 

no,,, N!U'M or F11t\1r1a11 ,au. Sohri..ur qd .LM (38) ha•H foWl4 

�\ Tlrulenoe of \he lher n.bsceu leol�t• h 1Dcreaee4 •a 1DJeo\e4 

1a\o rabblta if U l e  111 a alze.ct baotnlal �lore. S.lt.b (41) wlt•• 

\lla\ oth•r orgnnh•• lllCrea•• le virulence ,ithea tlhe ea4o\oxlr,, of 

..,.19PMNI B!AEP»b9RI 1• added • . 

lllforaaUon OD ,be control and pr•••nUoa ot !!PIH!EPWDll .au.ta

P!ttn,1 W•otione 1• •oaa\1. IUeh (ll) olaiaa th.a\ tll• proper dlepoaal 

of -we wo-ulcl low•r 1ateo\1ons clue t.o lhe orp.n1•. 1t1tt en4 Lee (3?) 

wrUe, •M11rked. l'1tard.a 4.ef1olen07 lncreoced"'tbe se•eru, of t.h• leeioAe 

obHn-4. �v.\ oonerael7, f'••d1ng co4 l i••r oil or aacorl>le ac14 dld ao\ 

daoNa .. \be anerl\7 \llld.•r t"bd tor cont.rel croup,.• NoCQJ.loQCji (2?) 

foud. \hat. a anere •C1)rbv.lue bad to be pr•aeat 1Q 4u.1a•a pl1• before 

�r• waa a crop 1A realelence to $},b.aerophon• neoropbona. In 1919. 

lfoleabek ( 33) wrote ln rec,�4 to the •rtt&.\aont of S:ettUAPARDI Pt91'P· 

aed. fool 1.Dfeclione ln bor•ea ud ml••• • . . . .  ea.oh fora mt.al 

\e ,r,a.\94 vhh one oltJeot 1D devs •xpo1e Ul• orcuha to �l'i• air. 

flit• la ee.ailJ accompllsh•ci with lh• lm1fe . 1 !he svlfonaa14e 4n&• 

A&Ye been towid to be l>•n�lol&l 1A the trMtMtG\ of ra'bbU• vl\h 

arllflciall;' produced ledofta due to i»bl�tiPAAAI IVCEORAAtM ("4) • 

Sb.av (39) adda lh t. i,otaaatwa 1o41cl• abow.d M -1-ra l1a\erull7 tor \be 

\rea\ment of' • ieceral l•a1on• end t?n\1 sepUc• ahoul4 lie appl l•4 1a 
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o 1t \h t there la a · o 11'b111 1 , , x-rq 

• ., be e:f'letal l th nl ot 'bo ll Ti ehl d OV.laaeoua 

l•at ·•• , ta, ( 12) , l r c \ esp rlMn\•• ba touad I i t rially 

f•w r ll••r ab ce o cu vU co UR o • te 41 of 70 al1U.graa1 of 

l per • Kl 

oa\\l oT r p rto4 ot w '14 eut-4-.,1, 

1. 111 al l r oetT d t eln. 

-

1 . T01 Ye4 11 891 

ned • eo -Nle at 
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PBOCIDURES. RESULTS, AID DISCU�SIUN 

ltolat\Ai ii. .lll gticroox:ganhm from !! .ll!t l1ttt •l>Ht•t 

On \he 31st. of Jul.7, 195?, 1atected l 1Ter material was obtained 

fro• aewl7 elaughtered oa\tle at Morrell' e Meat Packing Plant of Sioux 

1alle, Sou\h Dako\a. Spec1Jlena fro■ three trpH of nonproc91eable beef 

llTera were obtained. These t7Pes iacluded the liver o.beCeH, telanci

eo\aels, aod the • aawcluat• 11Ter. Material from the 11Ter ab•o••••• 

was collected b7 HT•r&l 1118thode, including the seTerance of whole 

1atact ab1ce eae1 (approx1a�t•l.7 golf ball aise), contact swabbing with 

\be abeceaa exwlate, u d  direct inocul.ation with the absc111 exudate. 

Ka\erial from the telBA«iectade and II sawduet" liver a waa collect.d b7 

d.lreot 1wa'bbing ot the seat aod "b7 the seTerance of the ■eat la 

a.pproxiaatel7 one inch cubH. All material collected was then aealed, 

refrigerated, end \ranaporhcl to the Ba.cterioloa LaboratoJ'7 o-r South 

Dakota State College of Mechanical and Acricul tural Arte at lsrookln&•, 

Sou.th Dakota. 

U\er arr1T1Dg at th• laboratory th• uhr1al. was iAOcUlate4 

1-cliat•l7 illto Tarioua cul ture media. Thea• aedie. 1acluded fluid 

thiocl7collate, liTer broth, nutrient broth, beef lll.ood -,;cu-, rabbit 

blood near, beet blood broth, rabbit blood broth. beef eerua broth, end 

ra'bbU terua bro�. The cultures were 1ncub&ted both aerob1c&ll1 and 

amaerobically ut 37 degree, Centigrad.e. Anaerobioait was maideined b7 

th• uae ot e. llrewer• 8 Jar. Appromately two cubic centimeter• of the 

ab11c••• emdllte vere inooulated into a larce rabbit 1ubcutnaeoutl7. 



.Athr 48 bolll'a ot inc\lbe.Uo!l, the J.a Ji\te ouUure, were •l'Nd••f. 

for gro1r'l1. --••rial fro• the l hu alatoeea ezadate nppor,ea crow\11 

of cn--•cat1Te, Cl"Nl.vlar t1laea,., approxillatei, 100 ato.roaa la 

lenc\• w1Hn 1rown 1A fl11.ld thioC].7colla\e and ll••r bl'o�. tu o\h•r 

•41• \1"4 414. not aupPOrt crowth of dp1!1caa, aioroorcal••• "'' 

ao H• were alcroorg nilll1 of d:f 1lp1!icaJ1Ce hola\e4 fro• la xJ.lm 

n1,ve1 inoeala\ed Yi th utertal fro• th• • eav4ut• a.ad hlaclec,uit 

llTer eoa4Uloa,. .a.,teaph were aad.e to .ubcw..b,re ,he aicroorpn.l•• 

1eola,e4 from \he 11Ter abace,s 'b7 ii J1Sro p•••••· fh11e a\teapt1 

pN't'ed u■u.cceaetlll. 

llood v .. , 4rawa a\ 34 hour bte"al• fro• the aareina.l ear fliA 

of ,he r bbit taonle\e4 from the U••r ab■ceu. On ihe '1liJ"4 U1' ot 

laeue.Uoa and follOWUtf, pa-MIB,.1Te cranlllar tU�J&eDh, •P})l"oxlllatei, 

100 lllcron1 ill l•A.4'll• were clll\ured fro• the r&'bl>t,• • blood a\Na• ta 

aaaerobic nutd \hio&17eollate OAd 11Yer 'broth. Aca1a, further att,eept1 

\o nboul,ve ,he or�asat•• pro·Hd @1ucce11tul. Eaaol&Uou of the 

l'&bbU •�" at,er th• ttnh � ot 1noube.Uon. Lo n  of appeUte ••• 

aoUoe4 on tu f ollowla« 4q. 0a \he eeTenth dq � 1110\lbo.\ 1oll the 

ral>'bU waa autopale4. A larce le.ion oontaininc a white, Yeiy odoroue 

...._,. va1 toud a\ the ait• ot the laJeetioa. Mlor6aooplc eam1ut1oa 

ot \hit l•a1o.n r•••aled. orcqi•• ei■llnr to thoae culiurecl fro• th• 

blood t\reu. 

TIie eatlre prooe4are wa, iatt lated acaJ.n la a1d-.6.a&U•'• !he 

rea&l h were repeated wUh the 8811• subcul.�uriA& 41tf1C\11 U••• larl.T 

ia lept•ber, la J.ll.u eubcliltur1114 waa oeain. a\teJl_p\e4. the ort,:laal 

ouUur• v:, 1 a tube of lher broth taooul '84 wt th blood froa • rabbit 
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-.lell "·· tat•0\•4 wUb I.he li••r abto•u OJ'CIAl••· fta• �'IU"l.Da 

W e  l1u pro'fec1 noceadul. Gr..,.aec11U•• etmlllar tU .... h a.:>vroa-

1.aal•l;t 100 aloroa, la lea&'b vea-o oulU•aHd.. 15ol>-c\al\ulo, troa \Ala 

-1 \ v •  w• • el eo 111eo• o.t'\ll . 

lt ••• f••r•4, , Uli• poinl, •bat with lli• hwlJ' �G1re4 aict..p\a.

•tu of cultba,ioA ia Jltrg. T1Nleao1 •"7 h••• bMA lod. fb1a, )u)w-

9"1', was QO\ t.ru. A 111.rae ra'o'bl l  n• eu.tcu\uoou•q 1aocwai•4 w l lh 

a abcw.ture ot \he Ol'l&At•- M , •r f1'fe 4�• of 1ncul>aUoA Ute ru,,U 

-· a1&\opded. 0r ... necau •• Cl'IUlai �1' fll&:Hlll•. &PJ)J'oxlaahlt 100 

alCl'Ona 1• len&\h, veT• pr Hnl 'bolh _ ln the blood. et.re .. ud in • 1••1oa 

a, •b•  alt• ot iaJ•ct.loa. 'lb•" or,1uh•e ha4 ao\ 1011 \htb TlNl•ws• 

u.ro,ap t�•lr a4ap1a,101a to w.boiil tt.1rlag J.a ;rl\D• 1.v. cw. tu•• of 

Qe orcula wer. o"bta1�•4 b¥ M-l•cU.&1 c,oloal•• troa fl\ll4 llllo&l1"collal• 

lo vblch O .  2 P4troea\ ec•r bacl beu acid.eel. 

&xs,erltlon\t were lalUate4. ,o -�G<\Y \be P"- lho&•DlOUJ of th• 

leola\e 1a l'ec1l1'4 ,o lewor Nlul•• 1, baa. been fouci *' lRbol'at.oi-1 

rabbO•. e\&CGQll'bltd , o  \he ialtotioai Mtwocc '\he tiflh and 1H'tA\h d.,- of 

lao\ll>ation. A larc', van octorolil1, ¥hit.•. cheeq lealon ••• al..,-,, 

;,re.ea, o.c \he 1it.t1 ot \h• •abo\l\aMov.• 1-llJ•cU,on. 't'be oauaUve 

orgoa1• ooul4 be cul t.ure4 froia nUh"'r ill• 'blooa atr•n or \be l.•11.;n. 

Chi clt •bJ"TO• -•r• 1aoculat•4 wilh cw. tv I ot � leola.te ll'OWll 

ln tl\lld tb.locl7coll•\•.  ":.uatlU11 ot 0.1 o• o.a cubic o•Uao\er of 

th• e"'1\v•• wer• ln.oc\ll. a.\ed ta\o \h• oborlo-ellaa,olc fiu..14 � •h• 

••l.>1701. J�•r1l• flu.le!. lh1o&l 7e<>lldi, 1.n t.be ,s ... 1unt1Uet wae •bo 



fhe chick •b1701 

llbloh ••r. inoculated with the cu...turo die a.fter 24 hours of 
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iaouba\loA. �• onick embeyo1 thnt were inoculated with sterile tlui4 

\hio&J.Tcollato aun1ved, ,lttem}lts to r4ilcovn the organ1Slta from \he 

tatected chick eabr,01 roTed uaucoe11tul. 

Laboratorr Aice were inJected both subouteneo�•l.T and utraper1\� 

oaeall7 with oul.turee of the or,a11iSJD �own in fluid \h10'17collate. 

Mloe were al 10 uJ•oied vita sterile fluid thio&l.',eollale llr bo,� roulea. 

All Ilic• rece1Ting the eterile tlula. thioglycollete auniYed.. !he a1oe 

th&\ were 1nJ•oted intraper1toneally w�,n the cultur�a died after 34 

llova of iD.cubaUon. Th••• a.nlul • were autop11e4, bul notblnc of 

•1calflcMce waa noticed. fhe mice which vere 1aJecte4 wbcutaneousl.7 

a&nlTecl without qaytoaa. 

Labora,or, *• were inJoo,ed with Ule 1,01at• crown 1n fl�ld 

\hioel7collate both 1ntraper1toneall7 azid latraie1\icularl7. fhe latter 

eite ot taocu.lation va, aa aU• I to <l.emonatr .. �• a locallzecl, bu\ noa

ta,a1. 1afeol1oa. Af;aia. control1 \ld� ele:rile fluid th1oc}Tcollal• 

abow•d Ao qap,o••• the ruh which. vorl) 1AJecied iairll:?}erUoaeal 1T 

reoehed 0 • .2 c blc oeniimeter o! the culture. Thote aD.iaal• dle4 wl\hia 

lhr•• dqt. 1Joth1». of a1�1f1cc.cce v&e obgon•d apon u.topq. 'Ihe 

aaiuJ.• vhlch �ere 1nJected 1ntra\ect1culnr}T were ane1the,1se4 aa4 Iha 

1ucl&lt.ie4 ill one ·heticle wU.h O.l C\lbic cenUae\er ot \he culture. 

fbeae u1mala ■bowed 110 o-P\Olill after !he �a of 1acv.ba\1oD.. Upoa 

aa&\op-, nothing o:t' dpiticance w�a noted. Th• organiem -.:a, DO\ 

reooYer•cl ia an J.a yltrp lnocula .. ion 1J:lto fluid.11
�biocl1coll te. 



ao 

.,,.,.,,,, 

'- J>fflla1n.a17 ••rlaent w1 U1 \be holat• 1D r•&•rd ,o aD\ll>1•tle• 

•• laUt••••· he uUbloUc, u .. d .,..,. �a1c1llia. Aur�s-,cta, 'b�U

ncla, a.eo-,ola. U4 l7ro\ll17Q1a. A loop of ue col.Ive ., .. 1ao�a,e4 

iato \•b•• cont•lAi� 20 cu\tc cen\l•\•ra of nv.tct tlalottl.70ollal• 

i,lu \hree til\er pad. dteoe con,ointne fhe 1111\tgraae i,•rc•nt •aeb of 

\ho ,i.ripro9rla\e eAUb1oi1c. Mter 48 hov1 ot iaeo.betloa. 1row,1i was 

pr•• t 1n the ttLbet cooitt,ln1ac \b• neo�cln oad. \71"0\hl7ola. Onwt.h 

w•a Mt cbnne4 1D t.b.• t.iib•• coat,i1n1n« \he peatolllla. AGrea,ota. 

U4 bt.Cl \J'SICU. 

l•Na94.a al RfftllOIUAA 

lb.tac '11• •�•rJ.unt• U. va.1 oeceuaq to t.raaet•r the i1olat.• 

alp\ occur. llA\u.ran.1 . U wou,ld b-e ad'tantaceo\a. to i,T• .. "• • atook 

eallv.:N. The t1r11t. at�eap\ of prea•tt•Uoa aploJ'•4 1terUe eof\ �•11 

,uea ic -.Mch 10 cubic oeatlM\er, ot a ow t\U'• ct tll• hola\e croWA 

bn,h vel'9 tro1•D at � \eaperat.ve of approziPt•,17 siau 60 •-cr-i•• 

Cea\tc i.e. Upon \b#wln1. alter �eNral dQa � tor ce a, tbl• 

•�ratve. \ho c�l ture� were toa.cd \.o �• non•l•ble. 

llnall.r. cal\ur�• of th �rganl�• ucre lTOJhll1te4 to u ••\emp, 
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to pNe•n• INa. Oa• c"a'olc contbleter ot a boa.-, n.epeAalon ot ,u 

l110lata was added to ea •iu.al •olue of •lerllt rabbit bl�d vbloh h!ld 

Mell 4.tlbroule4. 'fwo 4ropa ol th1 • e1 xlur• tbea wor-e aMe4 \o Neh oL 

efferal at•rll� Pw-h1ul tub•• co0t�utnr. •\•rtle O"OU� &l•••· !hen th• 

� tube, were PlQ&�4 wl\..b coU.011 ad. •••l•& l2uld• aott «io•• 

t\l)ee Wlt.er •aca.wa. At\er 1e�•rAl w•eko or lycphll1zatio�. oulilTa\loa 

f-.o ,heac ol&l,w-e" ¥&• found to be W1Acoent"1. 

IP.Pl 

pl"•olpha\ed by ,� uH of a centritaae: 0.2 ot a o\lb1e oeatlM\er � 

, .. e•rn•tanl were 1nJeotet 1Dtrap�r1\oneal11 iDlo each or ••T•rill 

alcie. J.!tar \brr• hot4rs of ine\lbt.tiiOA th• �le� o.ppe •4 tn 'be •uff•r1rtg 

Ihle anot-1. �rlol a:acl �V NCO'Nroc\. 

AA a4otox1a �• prepared bi reeu.apeclinc, ln eterile flu.14 

, ttcl.Tcollat•. tho cell• vblch hl\d be�A pnotpi\a\ed 1ft l.� exo\c:rtA 

nperlaut. The coll• ••r• o�c• acnia prcclp1tated. by \he �•• of a 

oeau1t�e .ad. ret\..tJ;,"n4e4 ill ttfrtl• f'l\lU. 11:.iocl.fcoll&.t.e. Th• aex, 

•�P vu t.o prec1�tt .. t• the cells., l>u.t toio t.f.Me to r•11ua9ead. \h• cell• 
• ,J 

1a e,or1lo 41,t.lll�d vQi•r. Tb• d.1¢�1lleJ �•t.•� �•• �$ff \c lT•e tbs 

cell a uc:. l1b•rat.o W¥ n1u10ioxin -i;b1cb ■igt)t be pr.aent, . '1'.n11 auapa-
•-



aa 

doa wa, lh•a proctptU.t•di 0.3 of ft ffU.\lo e••U••*•r ot \h• n,peni.at•• 

"" laJec\-.4 1a,ravvUoneally 1a\o ... ch of •n•ral aiff. A.p.ta • ..  

la \bo •soloxln •xr.-Tl•e"'• \htt ISlce •l•P••r•d to be •fteol•4 l>7 \he 

1aJ-ot1o• •O•r lhr•• b.ova. fheH .rdce elU'Yl'H4 t.llh 1nl\hl shock, 

eAlT \o ni• betveu \be tlt\b amd eixth cla.,a of 1oe��A\1oa. 

,,,,1,1paal •lyditt 

tlle f iaar_ aet ol exp.rta,i:r.h w.a oi·a,,nl te4 110 c..•\.•r•iA.• ,b., 

a\l,J-1\ioaal l'itJt.&ll'HOA\ti of lh.e U.Yer abseet!) l�l:i\e. l t  W bffU 

fo.1'&4 � \. \be o:rc Aha cou.l.d bo 1ueceeef1.tll7 pro�6o4.•4 in •1tb•r UYer 

�n$h or tluld \blo&11e0lla�•. (th co-potlt1on o! lb•�• Hd.1& a., �• 

••• oa P•«• 25) . I.her 'bro\h it d.1ttlcul\, lo pr pai-• and of yarytnc 

ehllle&l. coapoo-1'1011. 7M lHtof l hor ollld be eoak•d. ia oa• llhr ot 

1• r•ao••• tro■ tll• 'broth b7 1\tatatac ,he at nvo 'h.roo.b olletHe clo�. 

Thi• • t h 1Ped tor 1,.,.,. u,e. .leop�\oa• and <Upo\eealu -pbeeplMt.t• 

ar• a 'cta4 \o \bo \ro\h whlch 1• then bec\ecl to 100 «ecr••• Cull,rue. 

tJ,on coolto.r., eu.f1'1o1•nt '"P water lt d4-._ \o th• 1.nv• to ral" U,a 

•olue \o oae 11hr. Th., pR 1• a4,Judt,d. \o •1Chl a4 lb• brot.b la 

., ... 1a., lhro� ;;ieper . !hen mAl'UN t.llbel are f llle4 vhh oa ... Aalf 

bro\b t • duel \o 

-



q_dckl.7 cooh4. Uter inoculation the culture 11 Haled with paratna 

Since the liTer brot� has net b•en che11icall7 defined.. flnid 

\hioglycollate wa• uaed a• a baaal �•diua. Th1owcoll1c acid i s  pr•••at 

to re1i1t an O.:Q'gen uptake and re•asurin eel"t'et aa an aerobic in.cllcator. 

Both of these conatit�enta vere el1!1J.aated from tbe nutritioual baeal 

Mella. 

the first mediua prepared, •xH , was made in an attezpt to duplicate 

the result s  obtained with fluid th1ogl7eollate. Neither oaa1tone, a 

proteol7t1o digeet of casein, aor S..c7at1ne were ayailable, IIO beet 

pep tone, • proteolytic digest of beef, and .L-c.ratelne �d.rochloride wa1 

wbatituted. After inoculation and incubation no iJ'(>Wth waa found to 

be preaent in the 11X1' Hdiua. The incred.ienta, for which aubctitut .. 

had been ueed, were acquired and added in the preparation of •y• medium. 

Thia ■e41ua ••• euentially fluid tbioclJ'collate metiua ainua th1o�colllc 

ac14 and re ... ur1a. �rowth occurred alter inoculation and a 1uitable 

iJlcu�a\ion perio4. 

file 11en aed.ila prepared, 11ZZ11 , contained the "baaal med.11111 al.au• 

reset enract. Teaet extract 1• a cood -uuppl7 of Titamiaa and nutrieat, 

but 1• difficult \o define ch.ellical.17. Growth vae obeel"t'ed ia \be •zz• 

M4iwa, boweTer, In •n11 i-qate1ae va1 subatiiuted for the amiAO 

acid, J,-c71tlae. Growth waa pN1eat after inoculaUon and iacubat1u. 

»••t peptoae was ,u�et1t•t•d tor th• caaitoae ia •z• •dia. 

!hia aediua, containi.uc th• beef peptone, did not support p-ovtb of \he 

laolate, lloweYer. •c• ••cllua was coapoee4 o£ the baeal aedi\lll 1DCr•d.1-

•nta but contained neither of the aaino ac1d1, i-cystine, or L-07etelae. 



!hla media did not 1u.pport growth of the isolate. "D• aediua coa,a1Ae4 

the &lliao ao1d. li ,-c7eti1u,, but lacked the sugar, de.xtroa.. llo growth 

� \be isolate wae found to be present in this medium. 

Media, •A• and "B". both contained. s11b1titutiona for cad tone. 

file fonaer 111ediua employed. vitamin-free ce.■eia while the latter had ,ea 

percellt casein 11¥clrol71ate. Growth of the culture was not present in 

either "A" or "B" medium after inoculation and- incubation • 

. ., 

.,. 

--
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• • • • •  
. . .. . . ..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  . 

. . . . • • .. • . . . . . . . . •· • . . . . . • • • . . . . . . • • . • . • . . . . • o. 
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ca11 ioa• . . . . • . . • . . . • • • • . • . . . . . . . . . • . . . . • • • • • • • • . •  3 
7eaa t enra.c\ • • . • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •  1 
clex\ro•• • • . . • • • • • • • . • • . . • • . • • . . . • • . • . • . • • • • • • . • • •  1 

er-• 
gram 
craa 

BaOl . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.6 graaa 
l.•c11,eiae . • •  . . . . . . . . • . . • . • . • . • . . . . . . • • . • .  0 . 1  Cl' .. 
acu . . . . . . .  . • • • • · · • · • .  · · · • • · • · .  · • • · · • • •  • • •  0 . 15 C,all 

21 

B20 • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • • • •  200 11111111\er• 

beef pep\one • • • • • •• • • • ••• • • • ••• •••• • •••• • •• • • ••••  a CJ'81ll 
7east extrao, • • . • • • . • • . • • • • • • • • • • • • • • • • • • • . • • • • . •  1 g:rall 
dedrc,se • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • •  1 g:raa 
laCl • • • • • • • • • • • • • • • • • . • • • • • • • . • • • • • • • • • • • • • • • • •  O.� craa 
L�ey1,1a1 • . • • • • • • • • • • . • • • • • • • • • • • • . • • • • • • • • • • • •  O.l c;ra111 
apr . • . . . •  • • • • . . .  • • • . • •  • • . . . . .  • . . . . . • • . • • •  • • • .  0 .15 g:itAII 
B2<) • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • . • • • • •  200 alllil 1 \ere 

•4• Me41WI 

Tiiaat.D•fre e ca,eia • • • • • • • • • . . • • • • • •  ..,. • • • • • • • • • • •  3 craa1 
4ez\ro 11 • • • . • . • � • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • l graa 
I.Cl • • • • • • • • • • . • • • • • . • • • . .  . • • . . . . • • • • • • • . • • • . • . 0.6 ptllll 
\rc7a,1ae • . • • •  . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • O .1 graa 

.o.1s er-acar 
B20• 

•»• Xetiua 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• . • • • • • • • • • • • • • • • • • • . • • . • • • • • • • • • • • • • • • • • • 200 a1111ll ,era 

\en peroen\ caeela 11Tdroi,1a\e • • • • • • • • • • • • • • • • • •  30 aillilitere 
4.eztro ••• • • • • • • • . . • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • . 1 cru. 
laCl • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • •  0.6 U• 
1'-CTat1ae • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  O.l craa 
agar . . . • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0.15 er• 
laO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • •  l 'IC) .S.1111 l tera 

•c• ke41wa 

caei tone. • • • • • • • • • • • • . • • • • • • • . • • • • • • • • • • • • • • • • • •  a crua 
4e.xtro1e . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • •  l craa 
laQl • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • •  o. 6 p--u 
apr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . 0.15 gr• 
B,aO • • • • . . • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • •  .l()O alll111••r• 

·• J)II llecllua 
-

o&ai toae . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  3 11,raaa 
laCl • • . • • • • • • • • . • • • • • • • • • . • • . . . • . . • • • • • • • • • • • • •  0.5 gru 
ac-ar • • • . . • • • • • • • • • • • . • • . . . • . • • • . • • • • . • • • • • • • • •  0 .15 er• 
t-oyatine . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0.1 ,:,,raa 
Ba() • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 200 111.llUlt.era 



SO,W.A.RJ AND C0Ji0LUS10Jl$ 

coaaae4 oal.7 \7 M\bod• of propecaUag the holaie. CenaW,. Ul• 

reeeuea dOul.4 oolltiter llOre Ula.a one iaolaie. ClaHifioaUoa aa4 

ae well a1 aode ot t.ru••1■a1on, plaT■ioloR, and pa,bopae1i1. low 

2'7 

\here h ••ldeac• tu., aaUbiotice pl., a role 1a coal:isU•g lhe lat .. tloL 

fh11 iurapeuuc aea■ure thou..14. 'be •�• fv.117 lD'Y••Ucate4. 

to ■wraarlH ,ht■ paper we f1a4a 

l) A llluoorpalaa ue \eea 1aol&\e4 hoa a l:ieet ll••r a\•o•••· 

till• 110la\e reeublee toi:eeDPMno ,unrnlMU'II (J'lQC&e. 1886) Prno,, 

ltal (4) IIOl"pholo&tcall.y �u, d.Utne la 'Pll,eiolopeal re•,.oh. l\ 

u:, be propaca,\ed. JI tlt)D witho•i ·• 1ou of Y1,nlence ,o la'°ra\017 

uiaal.1. 

J) thla 'GthoiJ- aae uneu.ceeeet\&l)r a,teap\ecl ,o preHn• \lle 

ercaah•. the oal.T aethod fotm4 to keep the 1&olat• •1•bl• •• treqv.ea\ 

Ja Jl\11 \re.nef el'e or coaUau4 l'\llle&l paeMC•· 

Z) tile hola,e, 11111lea cnwa J.1 t,Ura� la .. aelUTe to paiclllla, 

-,.ao-,cla, aad baeii�aela. 

4) lt. it �•aiecl lbai u eadoiozia lt4T be preaeD• which ia 

emloxiA ia preaent, i, h of low or4.•r ia r•�v4 \o T1ruJ.el)c• wh•• 

taJeo,ed 1atraperl\oae..ii, la\o labora,017 alee. 
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