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The ttccoptruice of this 

It it; now v11do:ratooo that baetoria &.re ::1U:bjectod tc, tm infinite 

profue.io:n or limmJ. wcriations that ru·o of' r,rino importance) in all di-

1 



lonia.1 ttppt1m•onc·: , t"1ltigenie ntructuro, virulenoo, notility,, uutibi-

otic prc:iduction, :·n(i. v-ltn::rtl.n excretion. 

gonot:i.c :i.ntcrmrtion between clones i]J).y t::-0 clnosified... Lt.--derborg {1951) 

thut concerns the e:ipormcntal ::1nct:fon of tI:tlt:: ther.:1.s ... 

tr~nsmim~ion.. Subm::,;_rn~nt1y the eondi:tions necossr.rr;y· .f:or transf.'orna-· 



gonotically active un:i.t di:eoctin.t!, the :1.nheriteble c~1nngc'1 (ftustro.i.an, 

1Ct'?-) .J'J•- • 

i;ho r,.mount :requisi.te to induce the in:i.tio.l a.1-torv.tion. 

log::l.cr;l~· r;pocH·ic renctlo11s of tho cnpsuler rn.',d~ei·iaL '1110 8 types 

-typen po!'t1.m:tlarly with the help or soleet:ton uith nnti-S St~rUJ11s.. Bueh 

u:i.11 occa3ioru1lJy revert to n,. though only to the smne S type ft'oT:'l 

which thoy t'iron,i. Other R r1utrmts t:.rc; otnted to be cc1J.plctely strible, 

infootod. nico. 

sm"UEl in the cu:lt;urc nediu'-:i .• 
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o.r oret:mi::r1s thut thi:J phcr10r1onon 1:11:.y cf'foot. 
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even 
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it,, Joci in t~ho nuclcun. 
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u:11.:i.n11y 

, tho 

It tho 

J'Oi1t:lr10Jy 



constv.ntly round in trio nor~1nl :rlcr.n of· tho nucous mcc1l1rgnes of the 

re ::;pir:xr..ory -tr net of' no.11y do.me fltie ri11:ii1nJ.s (':{ouro, 1g95) .• Thoref'or0 

the col'Telntitm ,,r thin 5;rnt1:n ··or rmtnro 011.d i·t::; ecr.1ct:te ~t1t)cligrlisms 

trith the •0 ,ode}J nnd ,1cf1JlS o:r the pntho~;ene:'J.is or .1:m~.rtem~ellosio would 

provido, {:irectly or irnliJ·c,.·rl; l.y, nn 1Jj vi.t.ro oolution to ·the m1der 1:.1tand

ing of t.he p!J.thogonic r;1t?ehn.nisms involved. 
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the final. ccmooutro.ti.o:n or tho dye uns n.005 r:::ereent. !.pr,ro:;dmately 

01:;tical dcnsi ty to ti 1.11W.bor 8 :noihnlm,1etcr st,tmdard, uppru:id.i'clatel:-.r 12 

x 106 coll.; ;}or w1. A young, uhito U;fisu ,:101.li.:iC t-n>.s injected intra-
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£\'31'npntnt:ion. t)J!Li&.o,ih~)ic,al chat"nete:cioties. 'lhe fer:r,mntt,,tion 

rcrtct:ions, r,clat:ln liquofictttion, ei"trtite ut:tl:l~ti,1n o.nd li-tnuf; ,,tilk 

roHcttons u:U.l be fo'und 1n Tublc II. 

!_}.}J;J;oniq_l_pul~nl chru:.::1,e;terJ..:--ws .. ~. Roue;h. an:t Bnooth vr•r:1..r"~tr; could 

bo diffex·ontluted nost roadil.'l v.fter fout" coys incubation on the 'l''.i'Cl 

(:~ s J, 5, trtphcri,yl tctx·nzolium chlo:rido) }3:tioto-tr;n.:itose ugm·. ~:ypieo.1 

sr:i.ooth colo1lior-1 ue:re a,ppro:.x1.m,·rt.e1y 2 J;tu't~ in dfo.:mete-r nnd round uith a 

s1uEJJ1Y def'inoo cnt•mine :roc1 center. Rough :!:"orrw wex·e f'rom 4 to 6 a.<1. 

in di&J1etfir, irregulnr in shay)e and di.fi'use 21itik in colo1~.. V r!l"iants 

or ;so:sr;_e strainn troi"o ulso Runhlr) tr:i r1?.tluec this dyo. '.1~.hese col(1nico 

were rOllf~h :h1 .1),rr:i.,. reset1bling tho rough m'ilony on Br:.c'to-tI·y1;tooo ugar. 

:nesidc1s tho 1J.P"'"llifentnti,ms ol' R (1•ough), f'.; (snootb), rt (11ucoio.) 

and I ( :i.nte:rtled:i.nte) , ot.hor appet:r.1"m1ces tiuch ns por:tphcral 1:;apUJ..ae l:U'ti:1 

fine grt1nulc:Lious wore noted. Elharrr r.nd Clmu.g-Loo Ho (1950) observed 

flttorescent, non-:f'luorescent;, hlue-flu.or<:1sccn:t. and vttt'ious othor f'ltx1-

reoorn:rt types. P1uore:...oenco occurrc-,d cinly in young colonies i;i11d then 

only ·under ecrto.i.n condj:t,ions (.;,i.r; .. after l(;-;~.A hmlrM at 37° c. on horse 

serum G.t>;r-:ir ox• longer t)ll nutrient ae;er) .. 'j;lto property di&-:t11J)oa1~od ntter 

'I'hree studios of colony nor1ihology unro eoNploted. 'Ihe t'.ssemhloo 

otrains ermld be divided into tuo coner:r:J. [;;:t'oups accor<'.linf{ to tho r~o

dom.irut.nt colony .fort1 .. 

Group I contn:i.ned strains !Jrtxlu.cing :toreo to tr-;;nl.l ~-"!. t"-.rpo colordes 

hrt:vJnr'. a vory slir.:J;y tenncioun cona:tntency {:,1ethylenc hltID nfa.1.:l!lB dei:-ion

ntra.tod Ct.li:K:;ular :nnterial s1Trr.otmd:i1\_< Um coll ut:.11).. Grnu:p I i~ con-
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(Do. croc, 1943}. 

D .ter dnntion of 

Z-1 rore v innt. A total o 15 colon co from 10 of the 40 plo.t · s , or 

utroptonyein resist~t ru d proved not to be contrurlnutco by being sub-

cont ining 100 g~ ihydr "troptoeycin ,tili to por Dy u ... ing on 

ver o of' the etc· ia co nted per 1. f".ro the two blank plates, it 

,. s determined tl .t 20 x 109 cells :xistetl n tho cultures us The 
II 

sic e u: ti n o I,uri nnd Dclbr-uck (1943), 

kJ 1 1 
L = 1 0e10 p 

0 

u s uo d to c lculo.t t 1c riut. tions r cell divis on~ 11 ?1' des , tes 

the totri.l numb ! of boot .ri " . n t, c determination, PO t o :,ror,ortio 

o cultures without ut ts, in t 1io exper cnt 0.25, th rofore: 

2 
• f - -2-0xl-.0_,.'J-

1 -ll log10 0•25 = 6. 29 x 10 utation~ per cell 

division. 

3 . Di ... cunsion 

l!,v1dencc t uit b~ ctcr al ea st ce to .. cillin and strepto cin 

is not uced lr.r tl e co pou tion or the , i 1 but origina..tos ponta...'1-

ously throug 1 go otic c anees co. ~ · s been 

adequo.toly d onstratod by Dem rec (1948) . T o wo.s substant.iatod as 

e th ng data for ~ s surv va.l 

curvos, s. o ·d clearly, tut in farge popul tiono of b· ct ·i:i tho1·e 

1cre o.lwys so . :i.1idhriduo.ls e ro"ist t to antibiotics than othors. 

I these expor nts v cy Dtlall noculo (5 JOO ba.ctcrit ) yoro used. 

T 1e proport on of roaiatont b eteri . too 11 to account for tho· 

prcmnco by o.GSll"rl.ng that they c . o bout th.ro h division of one or 



.. 

to the '1:rn contalninc: the daughter culture. 
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Gode 
X-1 11mer. 
Y-1 II 

Z-1 n 

AA II 

i1B !l 

JC It 

B-4 It 

Bf-2 It 

Bf-3 n 

Bf'-4 II 

Bf-5 II 

E-1 fl 

E-2 I! 

E-3 ll 

0-1 II 

0-2 II 

p .. 1 n 

P-2 It 

P-4 II 

P-6 fl 

T-2 If 

2050 
1054 

BAI-III 

230 
590-L 
Bf:.I-P.o. 

'l'JUlLB I 

P&steurella multoeid,:,1 Str"1int:i 

Source 
Sci. L'iib. 

II n 

fl ll 

H fl 

II ft 

It 11 

fl n 

ll !I 

fl it 

ti n 
ii It 

Ii II 

II I! 

n It 

n Ii 

ii ll 

fl ll 

ff It 

II II 

11 fl 

II 11 

D.il.I. 
II 

JI 

fl 

fl 

fl 

Hbtory 
f:. mul tocid1;1, 'fype I, 11.'.fGG 7707. 
f• multocidtc1, Ty;1e II, t:TGC 6530, (AJ-1/R 

l;,:110, FM.3). 
J2. multocida, Ty,,o .III, hTCC 6535. 
E· c'cV1Cid~-, (Bergey 's 5th):: history un

kno~n: type undet,JrM-ined. 
(S!ime :c:o obove) 
(St~mo ns r"ibo·ve) 

Pr:-steurell.?: fill•, lsoh:ctod from bovine hemo-
rrbf2gic septicemi~ 1946. 

~aiteurelln Q.2•, isoln ted from buff~ lo 
hemorrhr,gic septicemi.<; 19/J>, ((Hobe #100). 
f. bub:t liseot:i.c~, Globe l/101, buffti lo 
heri1orrh<:cgie septicemia, 1940. 
t• bubaHseotlca, (no record of isobtion). 
J!. bubnliseotica, (no record of isols tion). 
f. equi3e2tica, ATCC 111~95?, 19.37. 
f• e_gnilieuticn, Globe //200, equ:lne he1r.o
rrhri gic septicemia. 191;,0, (iaofo·ted 19Jl). 
f• eauiseptic,:;;, Globe f/202, equ:lne hemo
rrht=,gic se:;itice]U.D (iaoJ·,tod 1929). 
£:. ovisentic:":, Globe :/503, ovine hemorrhtig
ic septicemfo • 
.f• ovir-lePticr~ 1 from cli.nic!:~l CJ',.rJe of herr:o
lytic septiceq:i.~. in oheep. 
f.t.. suiaeDtic:~,. u.s.P.H. #D2 (vfo "ibbott 
l:1boratories). 
£. suiseoticth u.s.P.H. ,JB-1 (vl~ J1bbott 
!Ehoratories). 
f. suiseotic1ot., from lung of' hog nith hemo
l;?tic seot'icertlD.; Globe #JOO, Kinal~y 1921.). 
r_. ~uiseptica, from he:0:rt of hog wt th he1'lo
lytic septicemitJ; Globe /f302. 
f. :wicida., frofr.. turkey he'.:'Tt blood, Globe 
r¥(J30. 
,f. rividd~, •rype r, Drs. Lyons r,nd Little. 
f. bubnlim:mticri., Ty,·o II, Dra. Lyons and 
Little. 
f. muriciflr., Type III, Drs. L:,rons rnd 
Little. 
f. eguisegticr~, no hii::tory. 
f. bovisepticri, no htstory. 
E,. ovisentice, iso19ted froo :!:l goat. 



Strain k,~tOSt) 

Afa /. 
i,lJ /. 
.li.C /. 
B-4 /. 
Z-1 /. 
T-2 .;. 
230 .;. 

2050 /. 
509-L .;. 
I-HI .;. 

BitI-P.o. f 
105Li. .;. 
P-1 b 
P-2 b 
P-4 b 
P-6 b 
0-1 .J slov: 
0-2 ./, slor, 
g..1 b 
E-2 b 
li;-3 b 

Bf ... 2 /. "1 i·,ht •>-. b· ' 

Bf-3 b 
Bf-4 b 
Bf-5 b 
Y-1 j .X-1 

(/, '}Cid b besic 

'l'fiBLlE II 

Biochemi..c;,tl f'nd Fermentc:tion Reactions 

Gh,.co~Je 
/. 
/. 
/. 
/. 
,L 
.;. 
.j. 

j 
.;. 
.j. 
.j. 
b 
b 
b 
b 
,L sl01.'l 
.,t. ,:;low 
b 
b 
b 
.;. 
b 
b 
b 
/. 
f 

- nc grm·1,th 

~1ucrose 

~ 
/. 
/. 
/. 
/. 
.;. 
j 
j 
.,( 
b 
b 
b 
b 
I ,,.·10''' ,,. "->'- ,:, 

.J r::low 
b 
b 
b 
.;. 
b 
b 
b 

~ 

G:i"trPte 

--
-

tin 
HL 
l:,J'L 

NL 
llL 
r,JL 
L 
lJ'L 
NL 
L 
L 
NL 
L 
L 
NL 
I~L 
L 
L 
NL 
HL 
NL 
L 
IJL 

NL 
L 

HL no·!; Ue;uified L liouified) 

Li t r,ms lk 
Li t,nus reduced 
Li tmmt reduced 
Litmus roduced 
Litmus reduced 
Litmuri redu.ced 1:itirtibilly 
Litmus reduced fk,rtia.lly 
no change: 
no change 
Li tm is reduced 
Lit ic;us reduced 
Litmus reduced 
Litmus roduced 
:no cl$>. nge 
Litmus reduced 
Lit.mus reduced 
Lit!IiUS reduced 
110 chn.:ngc 
Li tr,nm reduced 
no change 
Li tn1us 1:::lightly reduced 
no ehr;nge 
Litmus reduced 
Li.tmus reduced 
Li t:c1,1:1s. re due ed 
no cnrmge 
Litmus reduced 
Li t.,nus reduced 



Strai.n 
2050 
1051. 

Prelimiwry 

BiiI-III 
Y-1 
Y-1 
Z-1 
0-l 
Q-2 
p .. 4, 
P-6 
230 

509-Lr 
BiU-P.o. 
AA· 
AB 
jiQ' 

H-4 
Bf-2 
Bf-3 
Bf-4 

·Bf-5 
E-1 
£-2 
E-3 
P-1 
P-2 
T-2 

V.irulenee Survey of AssemblGd :;t~lina 

'rime of D~th i\ftf'lr Inoculat.ion 
De3th in 16 hcuro. 
De,:,th in 24 hours. 
De1:1th in 16 hours. 
ner:d;h in 24 hours. 
DePth in 16 houra. 
De'.i.th in 15 hours. 
Not virulent. 
I'Jot virulent. 
Not virulent. 
Not v.irubnt. 
De~th in 16 hours. 
fJot v-irulent. 
Def1th in 16 hours. 
lfot virulent. 
Hot virulent. 
i:;ot virulent. 
l:fot virulent. -
lfot virulent. 
Not virulent. 
Dc?th in 16 hours. 
Death in 24 hours. 
D e::::.-th in 24 hours. 
Hot virulent. 
Not virulent. 
Not virulent. 
Not virulent. 
Ifot virulent. 



Conrrx1r,, t.ive V1rulence of ~Jelected f'.trnins 

Strein h:'.3tio 

X-1 0/5 

Y.1 -_._ 

2050 

Bf-5 

BhI-III 

5/5 

5/5 

5/5 

D/5 

··i/r ,:, :.> 

1/5 

5/5 

'.rti,ie of do'itb .. .'lftffc inoeul· tl on 
"'1ouso ,n rifouue ~'2 ;:;ouse §J :.:out1e /ii+ :·:,ouse ;/5 

-
24 hnnt·a 36 hours 

l'~ hour::t 

G honrs 6 hour,-, 8 hourr; 



Cultures 

r:,. 

~; ... 1 s t'nd z-1 n. 7c:.?, 

X--1 S ~·:tid X-1 H. l(!~~:J 

Z-1 ;~ :- nd Z-1 H 1113 

X-1 :3 t•nd X-1 E 710 

Z-1 !3 ,?Ud Z-1 R 955 

x-1 ;:'. . c,,.J 
.!,\ '.~-1 R 99~ 

s 

'1',0BL!.!: V 

P:rcli1:·in' ry 'f!'~! rmfor;.1~· t'! on D~ ts 

rfo,·:,her of Colonies 
Tret, ted Pr-nub tlons tint rGf: ted 80;'1.t rol Po ::'lul ~ t:l on 

R .. , 
,1~; R H1 

1 l Q!,t -~,~ ... -... 0 

3 -~60 l 

r, 6!;.3 2 e-::. 

0 5t;2 0 

4 ()23 :~ 

G 539 
, 
.I. 

s 
,, 
,;-.. 

t'..1/, 

)(;/ .. 

0r?c 

~~G2 

(,')7 

1317 

1) 
'·:1-

IJ 

:3 

" .~::, 

l 

0 

1 

R 
:'.)01 

932 

1191., 

1012 

liJ33 

1499 

R 
~..3 
() 

l 

3 

1 

0 

2 

)." ... 
-....1 
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.taexa:nder, Hnt,tio B. and Leidy, Gr:::iee 1950 Trgnsform1tion type ·o:_:,eci
ficity of ll• influenzas. Proo. Soc. :J::X;1. Biol. and '.!led. 2.z, 485-
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