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eo. t t B i .h.GC::;CC1J.S 

Esei - T n 8~J of ~ 

tried. 

is ~ost P ive In 

first 

1e to 

t a.t t 

1 t:.- c 

i 8 t at its 

8 ro ti011 



1y ~ bscteri8:6 n t~ 

cr·eBsed or .. 
solid~ or lj~ 

or o t iOY1. 

A 

e1' i y 

C 0 as ere stipicel, 

S1.lscept:tble to 

ion, a aa, t iOIl 

lysis. After 

sec 

e 18 1.8 € r1 

e to Bilce to t 

8 acti'Tit:~r 

ecific, 

~~ e ", , ~ e " i Q ;-'ilc " . ,,) ,,,- 1",,-' iII ances tetion. 

.c' ,:)..l. El f1 l' Y -; -. ''"' r one or niem EO t 

it axe 8 lysis on en ent one. 

us 

E""l ~~ t i -t as 1 io to meni 

.j.,~ 1.-.-· c ~ 

~ ".) ~"",' C' so 

l.l In eno er in anos, B filtra ic for 

~} o. ')1' 

e 

+ 
l.J s sE?j .. ~ies 

Jid c~ltureR ~ro eO a ci 

ge. i 

tli,et t rG 18 ,.-) OD .. € Tecs CeIl 



.J~? 8. e~l to 

i'ts i d. fi £61"< ie ,3 of 1 

s.ct i v€ filt:ca.~t~e8 1;;; ~ .. , ., 
. ,.J...., 

T6t2Td Y"1 
,Lt." 

"I ., 

J;O e e 

t t l.E 5 ion is cific for-

2t it 12 ecific 

?s to t as of rg~ i8~S, e 0r.!-6 .. It s 

!'a 8. 

6 1'e t S iYl di [~, Y: 8r:. Ce 

so 

2t it uti _ns lor its re 

t~ree lnnoou tlons 

., 

.l e 

ee 

co ir~ t~e latter observation (Elpo~e \ ' 
I , 

fi ita 

:1.0 :[1 

actic' ry~eno enon, ba 1; to aD.til 

c1. ' elle, occurs b~t 

e ~se ( co, Lar 

whic:::::. EIlt i1 i c act 



~ .. 

1 J.e for 

8i,.1 08 S, 

ct eriE. B.-free filtr 6 

II (3 es of 

() nism to be lysed . .li.ny tUDe 'Whi lyei s, 

eVeYl in e ee;:rree is f tere(} tllX" .... -.. , l; 

~orc 81TI filter 8 of -t, 

c1 to ariO series of oth cultures. By 

tn this 8 oteri icll WB.S 

o y wea.kly ive in the first instance CDn iIla 

to increase in r-ulerlce 'LLnt i1 8 1 amount, 

RB little as a 1:10,000,000 dilution in cases 

will nrod.we 8 te lysis. In the same way, 

aut enOU8 becter can be increased in virul-

ence only weal\:ly lyt i c to 

the invading orga.nis1:1. 

Filtered ezu.dates can often ·~nBd.e to 

8. portion of t 

.;.. 
v 

B bacteriophage, by filteri 

8 ~:,:",.oJ:ce18in filter c1nd~ ccctding 

filtrate to young, actively growing, 

orga,ni E;m calls! "the exudate ( A ' 8, , rno ... d ). 
2Q .,. , . n 

Kuttner r.tesc:noeo. 'nrocuctlon 01 a":'H:,wteriophage lytic 

for strains of staphy1:Jcoccu8 by filtering a 8U8-

nensionRf or nisms from a normal age.r 0'111 ture and 

adding the filtrate to 8taphylocoo.c"Ll8 Cl.11 tures. The 

fj.ltrate 'l't88 not active aga.inst its homologous etrain, 



ion::;f from old cultures 

80ri o 

author 8. 

A method of nroduction of bacteriophage in 

leI' e 7110unt 8 8 been described 
25 

Keller.. This 
C! 

met d requires a phage with e lytic ~itre of 10-0 

or eat 131', and an I innoculum' me de B s follows: 

A loop of homologous, orga,nlsms is' introduced into a 

Soo. tune of broth ( .. 7) and incub8ted six 110urs 

One' part of thi s is added to one thousand 

narts of ;:;roth and inCll,oated for one ho:)r at 37b 

To 10000. t)f 100ce. of innooulum is 

ad d incubated, at room te erBture twent y-four 

hours. After t four hour s, andther 20000. of 

innooulum is 8,d inoubated nty-four fiours :e;ud 

40000. of inno Bre edQed, conti in this 

e il t desired proportion 

is rea At t S TiO int, ~m 8mo !Jut of 8,i x-hour 

cuI turs of the organi 8m sufficient to DrOaL1,Ce 

cenoe in t xture (tlsusl a t 100co. neT liter) 

is d, t mixture lowed to remain for five 

da,ys to a ~tJre TrllR eD is sed on t observation 

thet if B. seeo ry wth be allowed to dEnTel a.nd 

rera.ain in b8. at er i for a 71'S it would 

~110re t to rermnn eel' after the final filtTRt n. 

esoence i been 

is fil.tered, for nation, 

8 reo e :tlet (1 Ci-J.n ~Je v8,ri as c-



i Itlons eries, for e i 

I" c' .. , 
s, filter 

s,ed .. on. eir observation t 8 ryI'otein-

es less 

istTBt 

arl :nost llrotein-free 

fete, 4.5 F::fl8 of 

? tess 

to E liter stilled 11l"e.ter, t 

to 8 

oter :~:18.ter i 

:;; only protein sent is 

cteri d.i8int 

Kl:L r Olit i 

lies 

t enoB s~~ewh5t, 1'e 

~>ro t e ilr}- fT ee '\:J~r:i 110 iI)l e ~ 

considerably more invel Emd diffi 

c) 11 

. " 47 and Fr:l.sbeeU8 

in 

oed 

xture 8utocleved, 

e 0 

is re to 

P 'neth 

it lOvtr€r s 

ts in. B.n at 
8 10 

""feiss Ceser e 

t'Jre :)f t Bscte:ri 

Wi ~tt to of 

ae Dei "1 :nention e di er-

ent views 88 to t nature of becter 

(A) j'Hersllels 
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i-'; , ;:-~ 1 i 1")a:casi te 

tj. 11 .......... p 
'~.1 ,..i.. e. t~e::18 

si e as Droaf of 

thie t!1.eor:v (1) individual acter~ 

of -Pf'e. 1 ........... e 01Jgh 

Sl1ccess nerations; (2) The adpnt ility of 

cte:ri bo to 

ttself to SU.T ng med 

6cifici irelv apart from 

tts r ted or nism; (4) The fact that t aneOl18 f 

8, ca,rl ~ ~lect 

(5) That t 1,(38 0 ()Il ~ct i 

ctsria, is not, therefore, e re 

disint e t ion; (3 ) T;l a t ere are cart n st 118 

w no 88 lytto a m.ali t ie8, 

::~et t t re a y nrodl.tce a ect 

o ra tn or cie8. 

The t of 8 li"tli cific nara.site 

s b~~t a e s. The t'6eory assumes th~t 

cctiorJ. i.8 irely that of dire attack on living 

or S':f.lS , (1Ijhi 

l:·eer: so often 

reeSl 
4-Q 

th ), 

, in '\liew of e fact tl:Bt it 

1')}:oven t + sti ation ,,+' 
" '*~ .. .l. 

1c invasion (Arnold end 

ou.ate. 

at direct contRct with the i 

Get i Fhi it is 

doubtless sirable, i 8 not :}rE n0812io1e 

t F sre in i te seiti.J.i ty 

( 
'';. 
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( B) 

(1) 

• ~ 

t . ~ ... 
rl8S 0: nOlle 8 dtHerell~s. 

22,23 
'13 theory of c I.e (liB80~JietiQn" 

ch conc~rrs, in moet re ::;te, ')ttl th eo 
14 

Bordet. It is, that 

in a colony ~nd beleived by ~'Herelle to be be er-

::1,. soles ' are in reality fa 

8eme or 8MB 1n a d1ffeTent 

at S8xae to 

ert (3 re aree 

which develo"!Js t6r B of colonies re 

88 seoonc18.r~T 68 

reality tartiery. e is a filterable 

in the of t saMe species or a 010S8 

one, 2nd acconrcli sits by indire IJ 

sti ati r 1d ~evelopment of ci8.1-

ized cells 8 es ..In 
..In..'A- substratum. These 

:,er~ s ~. T ~ act, first rapid tip 1 i C 8 .. t i 0 rJ. ~)J1 t i 1. t 

t lytic threshold, t n l~Tsi s, aoc0 ro:panied 

gener~tion of e fre od of filterable 

In at words, tre.n ssa'ole 811tol~lsi9 is a norma.l 

reaction carried to a Dat logic reme, Bnd 

robie dissccietion gives rise to e lytic virus, not 

ving; rise to yni ic clissocia.t 

?s d.'Eerel 

(2) Be t S ory- t tt~e nm::e11.on 

s on an 'hereditary mltTitive vitia.tion', 

a br.3cter under certain sti i as 



t set of eauili~r m b 

ass atio:'1 and 'k:e.tebolism. This 8utolysts ltbe:r'-

i co CAts to nor~2l bacterie, 

in B rece~tive 2tete, A tendency to ~ro CA 8cend-

ants 82 Ie orr lia,ble to e,l:ttolysi S" Tl1i8 is tb,6 the 

, 29 
oy Kuttner, a olytie 

secretion T)ro by tns bacteria under c€.r,ta.in 

conditions, Bcti as a catalyst to destroy the nor-

mal e0uilibrium of actively cell. This 

e X'D 1 ai n s, tOe e, t evide nt onsonizi 

of 
'Z4,. 

Larkumwend baeter , rsr:;arkec1 

( l"') 'c '.".-' The DOSS i!ity that bacterlppha 

is e defense 8tecl by invaded organism e inRt 

the sis mentioned by dIRe 

has recet~ed b~t little consideration because of its 

me st inedequecies. 
13 

( D' 
" i 

The sredka antivirus hes attract 

ion 88 2 ")08£ib1e 'ILl? festt"t 0f t 

oecteri,ophe.ge nhenomenon, bu_t failS to ow 

Tact8ristic 'or ties edopted as these of true 

oecteri 

Tbere ~re, of couree', ~a at 

B S to t 

ee aent 

and need not be Quat t8il~ 

--__ ,~ PEE'i ,1I'lffl\1 ~'WF'F_~ ~_'_'_]I'li_rn_. ________ ..... _' ___ 9'i1' __________ -, _____ .....,.. __ ........ , ___ _ 
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THE TEEHAPUETIC USES OF BACTERIOPEAGE 
STAPRYLOOOCC"'}S ntF~CTI 

In t~is seotion of t 

to "t>ri O,),t the 01 cal ~8e ~f bacteriooha tn 

st Qcaccus ~nfectione, offer 

"008 si e, a S n1 of e different re~orts aval 

eble. Cese histories have been borrowed fr05 these 

rs, nossi B. In Borne t S 'Jf ca.se e 

ey ~ere not avail The ;1:0 

')f use, t racteri re 

i vidu81 

t SR of cases, been reeD 

Abscesses 

Excludi abseesses o st ttle bone 

erfiei 8cesses 8 s boile ef c 

ject is 2 rether limit ;Jne. 

folloVli 

If t rirpj, i:nst i]~l 

a 

ar oBt~eter leadl t.n.to the CB1Ti t:r, if de 

to ~Brrant it. A ba~teri filtrate in 

lnstillGct;t 

If the abscess is olos t ect t 

directl v , aneest tizi to per 

is 

if xed, i tiOl1 is n SBsnt. If, as in an 

ndoce abscess, infeotion is to 

tinle, a ~i of B. eoli-st COCCUE 

is used. The amount ls not esnecial1y important. 

t s, 



tant since it ts 

manufectured rapidly even though injected in ve 8?l'1Bl1 

~mounts. Actually, all thAt c injected without 

call.s. 1')8in in oeed abscess, a liberal 

plication to ?1 cavities so at the material 

rea e t e sur ee affected, 

Rice report s a totBl of forty .... four Cp, ee s ( including 

seventeen endoeeal) of de rt~r-

e d excellent results, t~ree ad re Stll t s, 

one failure (in a moribund np,tient with annendoce 

~bsce8B), and two did not ort back. One 

of ris '0atients with en 8yrrendoce81 scess end s'T":l)nt-

te erature, 8nd with foul smell-

i fee YnatE:ria1. ?VOllnd. , to 

i ve in t ?I-fOll!' 

The rea tons tnto excelle 

t 80t;').6 t trd.8 co')rse: There i8 no effect 

'8:xcellent re ts are those 

rease in 

fever for one to t 

FJ fel~r minutes to 2fter i sli t 

qenerel accentuBtion of oms. This is followed 

~b yeo ~~!lP 1 e t e eif from Datn in 2 few S, begi:'1-

teYfrner c, raI i ovelnent, 

ent di s-

g,.ri increased, followe~ by B 

i1"1 itt=: areeter 

f' Iv cessation. The te~nor?ry increase in O!US 

e s ment d is (tenerelly rd 



Go or ;116 ''JJ.n re t S 1'tle; re 80- CB 

the in1tiel reaction ~B8 i 

fegtecl in t"'!VQ or tbree c1sy"s, u.8ij.8.11~r re p pro-

1 
,l.. 2dministrBtion of t. nol;1'ttelel'1t e 

Ha excellent re 
it 

.Al SOT) ""'~:.d:Fec1 8 

of 2cc~ -:tf i erva1s 

recovery 1 

rt--=- (Ri c-e a 
48 

I~'V ,ca ee ) 

e, 8 s1 een, 1",1"8.8 t t tc 

caused :li 

to :l€'\fel ebscessee in varicus narts 

of t n 

se customarily drained for weeks bef~re e1 

St tecl fro:TI t 

oteri v(r8S t inj ected into two 

scese8S r;re first seen" one left 

sst, ')ne in t ft t A similar lesion in 

t st d dra.ined. for ee weeks. The one 

trlj set fro~'n, 

~ er bet nOTe qui jl tITBIl 

d. been t scees in 

no G leeion.s 

oT:ed e 

e of in t.eeatment of Biene 



., 

11 
~as not been ~er~edlv succes 

fi'tle ca.ses 88 0'0 + '. se 

+ i d p st 1.,; recurrence in one. 

their ceese recovered, even nio 

recte 'Z 

r "Dei lesions. There wes les8 effect on 

lr C8828 

iTer Itfo 
~? 

La,r:c1J;U \"-'r 

d improvement, in 

t ee cases. Rice a tel' 

9~ccese in bed cesas of ecne, th~t i~ in the a 

ry1J~ 

d. of trea.trnent is 
42.48 

e s follows: # 

ce th soen and ~ater, ~ n 

ad th 81 .. 
J... ... Tn i e :1. saIl 0 \Ve (1 to The 

b~cteri is t 

T'*- ., ~ 
,J.. v ....., I"';' so E'h:1n ~t once, 

effe Sf" T1Je yerforrnen.ce 1 e rer)eat 

81 8Up-

":'Ie a SlJ.re s ~ Pustules 

rt stene 

nhe is most effective. In 
42 

aOlle, it is nruc:;' 1.ess effecti~v·e. Direct ection 

1 i es i 8 fective, tec1!ou8 end 

i ecticable. wever, in very resistant cases 

fe.il. 

..,.,+ , 
~. w-- \ t i d 

forty, presented 



The di 8 sis wes Bcne varioliformis. 

0.2 ~f bacterio~hage ~ee 8d~inistered. On AuI'. 17 

1iouefaction; lcc. of ct er i ere(;l. 

On . 21, t 

new lesions, and I'euovery ~as 

. 3. There were no recurEenC6S. 

-Bed res 1?n.d [s' tTL c er 8-

oteri eatment of 

sares 8 ap~arentlv not Rice end 

only I' rts en e 

to fincl. ir reeults were very The 

direot • .l-loe v eore, 

arId relei S E'lJ,r€: ::Jrl t 

s1ble. one oeses, with fifteen 

re t 8, t 7..'0 od, or:e T)oor ~ 

wes satisfactory. 

c;ornrre,r pl st 

+ w 

ey:.c in 

those cases eus~eote~ of conte tiD!l b~l ces irl 

i 

In se csses whi Rice cl~s~ffieBreB exe 

re d char ed in t _ve to twa y-

s, eared et onoe; 

1J8 n. resultant scar ~P8 soft. nlia 8, 

end ~rnel1er the·I1 

n. t so:ne ~r re 

, a :.'LC oa.ses 



t 

In CST c.e rts 

cal lC-

B. coli-et ococcu.s r 

meens ~ere also us , so the e fit 

to e:crnine ~ 

rt-- (Rioe ) 

d rt ront.v~ of 

1 ~rine, severe cystitis. 

+ v 

01;.6 ove]':" 

tbc :) ()11 t 

Xlen.t 

2.t ion s. 

b 

st it i e 

tic 

siT! 

tyee 

Bt:J,re fe 

e ~) 

"I:;tl"C","'-'O 
'Ji\_!..l.' .. f 

of 1: DeI' 

neraJ.. 

f 

cres 

irlst 

to 110r 

sore s. 

t ee 

8J:j,-

fT om t s. 

Goree ~ere nrecticelly 

on rep; to 

,erIor~ ~ra etecto eh t 

, t. tJJ.6 110 t iOl1 .• 



e 

E8 ~l G\.lC CF~ S 811 t~cee nts e 

IS ~sed to JCmbet t CO CC'.).8. 

te of "1 e are encoure 

8 hi rJerC8:1t8 of· c te curss, r8~if reo 

fro~n ets of ect-· 

\TPT>' ffer 

i see d.ir'6 i ee ion in.to a 
'l,,," 18 S io 11, ~~~~t:l 

:>,~,... ''''''''-.lW 

no"'v-o Ot? 1 ne if Bin 1. s too extre7'ile to 

8:.10w i ecticm 

es so fer 28 to state bacter "Htlst 

t into rect canta t 

or!er to be effective. en t o r 

rs ete t et ection at 8 diBt~nce is ju 

ef ctive ae it is dire 1y o sion. 

following 82ems to be the ~o 8C 

of use: 2cc. of beeter a.re i ect 

into t c in 

is ve is, sufficient meterial 

re for laboratOry culture e test fOT 

0' lysis. t fOtlr e later another 

injection 1s made into c if no reaction 

.~. is meni at from ~he first. If ere is 8. feet 

reactIon, direct ection 1'118Y s~opped, and 

cutaneOUB injeotion of 2oc. of the at a eta.nce 

froll; ~;;>8 lesion ffiey 1)e u twenty-

four 8 until infll?rrt:J1ation s subsided. Bnd 

lesion dlsapD8ar Even a lc:r nUinber injeotions 



uflf;3,rorable 
15 37 

re ~t'>t~ n '·"'0 -. e . d~ ~o •• n W~V r, m.ore 

then six inj ect ions fl.re rarely reouired. Wet dre Bsings 

of pi1a ould be kept on the Ie sien at all time e, 

whether there is an apnarent o;Jening to the surface or 

not. Polyvalent staphylococcus bacteriophage is used. 

Reaction following injection is tical and 

occurs in nearly ev case:' Following injection 

there may be temporary 0.1 ecomfo:C't of a Et inging, burn ..... 

i na.ture or of a nature due to increEJ.se in subcut-

aneous tension at tl:i.6 81 te of the lesion. Wi "thin 8. 

few hours, often immediately, pain al:rilost entirely sub-

side s, leaving the pat ient com.fort able with a 

feeli of well i In a few cases, the t ers.ture 

shows an initial rise, persisting for four to eight 

hours, often ri to l04':.105r; 1Iv1 chills and 

B of severe reaction in some cases. After the 

initial rise, it returns to the normal quickly, often 

within twelve s to twenty-four hours and remains 

:'10rmEll or only slightly elevated duri course of 

eling. Some cases en noted in which the 

fir inj set ion produced a, mucl1 Ie ss ElaT (t reclct ion 

whil~ the ~ icel, more severe reaction fol1o~ed 

third or fourth injec~ion of ~acter-

i In no cese as yet bEen 

8 Dermanentl:r injurious effect from t!lS reaction 

i stely following injection, or injurious 
'2,4 

effect attributable to the bacteriophage (LarkuY.:l vy" 
The T)oBsi b1 It ty of forei ~?:h nrotein react ion or prod .... 

ion of anti-bacteri antitoxin is mentioned 



e. 

The 1 eston itself shows em 81 no at ctac-

ulEr Following an initial r 88 o~r si of 

reaction., ths alnE~ 8 from ant 

to serous, at 8 ear fluid. This includes d.rein-

from central 

or peripher ~ort1QnB. Fluct~ation tdly 

8rtificiSll in an 81~oBt DinDoint 

entirelv su.ffici , eli ing (Ii s-
I 

i1 siems. 

CarOl1D"cl e tl'"J8 atrtler.Lt beet must, 

of course, 8CC0. enied or 

e ally in the CBse of d1 

in diabettc2 th c es 

treat~ent wee ~ore 1 d. 8 re ts less c-

!:1 cQI'),"\jerli en tl:T cre 

of cter 

ti eC8.r is 1 ~ tJ 1y it is so 

i 80 and consists of obviously 61 tis..-

enort t t ate ~: 

spect 8·T eif fro D81n is an almost constant 

.., 
o S 1. J-:' inio react i01'1~ 

Becaue8 of its el~ost versel success it 

of e 

b2cteri ete i - 8 y in Iail to 

re spoYlcl" s 100'% St!CCeS8 



80 

so 

:;'iJ'O cl DC; i t) 

81J .. ca8es~ 

se 

A 

e 

St 

iate 

folIo 

to 

x CaS9~. ~therB 

re tiS. 

rele i:r: :seneI' toxe e. 

t r it elizat 

jod is often ~nnece8 

}:}3;8 work 

tion ,;10 st enti se 

~ 8 28 t 1 

, B. 

eerbunel GE' i iT1 Beti 

1 t 01 

co tion wee verv poor. lee. 

r , a tein-free 

) ~e8 injected into sub 

e at t s time ~ act 

:tbJ .. e to 'in vi re 

81 c')ndition 

i at :;1 see ~TI()re e enst ~Te 

y. Local inje ions in incres 

c. vrere six .).. 

L·-

1),re at is tirne of 

first ~ 1e B n, vV8.S 

81e(1 exo for a '-'Va s drained 

es 

~Bd develoued, one on f1 toe, 

1 laoal injections. 

Tn e1' e 1'Je: is 

---.... "...-,-



eis-

38 e:ri Tole 

in t 

ntion B6 to () 

i i 01' 8{D or is j11St 

as e ected at a distance. 

t :rt 4510 
j 

e· cures llI'€ i 

ce.,se s in i only 

ections cutaneously of 2cc. of bac:e:r 

interval between i ections. In 

an 88rlier work, La .;­
v 78% cor;p:Jlete cures 

with 18% mild recurrencee 808 cBses, w~ile 

as above, with local application. 

fpt}uree in. forty-e1 t cases 

ect 

ste71CB 

ae the lesion itself indicated. Rice 

ils irl 1 

aneous i e ions 
c:, 

derBon~reuor~8 no 

hiB 

1e sian, 

s ten ceeee 

t '" " red fifty were nresent et once, 1 of 

clea at once ~it~ local epplication or dire 
46 

injection. WeI r found it to be of definite benef:i.t 

'tT in CP 89S :re its direct application wes noseible. 

The exact of US6 1s, t efore, e 

ion. ta, Tect icet ion !:>:n YJe:b 66-

to an en lesion is to be nre red 

its si ed. cu,t-



i~\.1 if it is t r 

-~ of ~)2\cteri 

s in severe cases, finite recovery is 

is 1-2eo. of ould 

oe t:njected dire into t leeion, U121 

amount of novocaine if nee~s to releivEJ tJi8 

of injection. In tiple boils this ~ nrove too 

1Jainfl11 iTlject rJ. of e lesion, of oourse. In 

ep-se ad lesions it is nrobe 

Pol :::1. e8S it is C0 

it 8-0 rAT w{'1 

If res'O~n8e i;::; rot reDid, that e or 

four icetions or i~jeotionE, it Drab "1"1 not 

:)ccur. It be that one commercial 

':<ro e lysis "'I'here another iil.rill not, 68 the lytic 
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