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the lsborstory bench and examined from time to time. In the examinations thee plstes

were necessarly expesed to the aie and they became contaminated with vrious micro-or

ganisms. Jargecolony
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nicillium colony
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METHODS OF EXAMINING CULTURES FOR ANTIBACTERIAL SUBSTANCE

The simplest method of exanyining for inhibitory power i o cut a urrowe i an sgar plate

I dl 1
e days a bright yellow colour s produced which diffses into the
i dich col

(ora plate of d il his n with s misture of equal pares
of sgarand Vhen chis has soldified, culures
e strcaked a right angles from the furon o the dge of the plate

 dark green fled mas. The broth becomes bright yellos and this yellow pigmient is ot
lkalne,the pH vary

estrcted by CHCl, The resction of the broth becomes markedly

the agar,so that
ehe microbes show visbie geowth i has spread out for  centimere or more i sufficent
concenteaton to inhibit grovwh of a sensicive microbe. On farther incubation it will be
e tht the proximal porton of the culture for peshaps one centimete becomes trans-

ing from 85 t09. Acid . Harose broth

Growth is slowe st 37°C. and is mst rapid about 20°C. No growth is observed under

anscrobic conditons,

Ini mrphlogy s crgin el and il s ol
bl

hatiis an “animal de aborstoite.” Thi penicillium is ot uncommon in he si of the

sborstory

1S THE ANTIBACTERIAL BODY ELABORATED IN CULTURE BY Al
ouLDS:

s were tesed for antbactersl substances at various incervals up to one month. The
species examined werer Fidamia viridicens, Boryeis cineri, Aipergills fmigatus
Sprriem, ldopiiom, Pl . O hs s found it oy coe
s of per

Itisclear, shercfore,
llmouldsorto lypes ofpeiclm.

T the rese ofthis ariceallusion will conseantly be made to xperiments with fltrates of
broth culure of this mauld, o for convenience and to avid the reperton ofthe rarher
cumbersome phrase “Mould broth firace,” he name “penicilin” will be used. This il

this portion of Iy
bacteral substanc has continued to di.

microbes are disoled, indicating that o
fise into the agar in sufficient concentration to induce disoluton of the bactria. This

simple method therefore sffces to demonstrte the bactrio-nhibitory and bicteriolytic

propertesof y
mesure of 4. Fig, 2 shovw the degee of i

o b withvrosmicobes e iy

Gronh ofsaphylococes in dilusons of peiclin s uder

T L—Effect of Kecping at Room Temperature on the Ants-Staphylococcal Power of Penicilin
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i broh,
s I cheabove Tablesccount has anly ben cakn of the common mictobes found in these
W USE OF PENICILLIN TO DEMONSTRATE OTHER BACTERIAL INHIBITIONS culure. In some shee were a fiw iphtheroid bacill hich were ahays peicilin snsi-
Drkdooots b Js ke sl editis not where th e nd Inothers there e Gram-negate bl which were penialn nsnsie,
X ; Jane s hick thotgh they wer inhibited by srptococc o preumococcl, Pheumococe and sitepi
oo o plant i thinner and the scprosocel colnies re more widely separted, ther coloniss e
R e (i) i o o

sppear,especialy those of Gram:negative cocei. These Gram-negativ coccl are inhibited

T

rioinhibitory substance which s very active towards some microbes while not affcting

others, The mermbers ofthecoltyphoid group e unaffcted s are othe intestinal bacil

such 15 B pyanens, B, procus and V. cholerse, Orher bacteria which are nsensiive to

penicillin. are the enteroc

Fricdlinder’s pneamobcillus, and B nluenzae (Pfefer), whie he scton on B. dysente-
i d

occus, some of the Gramnegative cocei of the mouth,

Tusis comp atin
trifing when compared with the effcton the pyogenic cocel

T ison the pyogenic cocei nd on bacll of the diphtheris group thit the action i most
manifes

Staphylococc are very sensitve, and the inhibitory effc i praccically the same on all
saain, whatevr thecolour o type ofthe saphylococcus,

Streptoccs progenes s als very senstve, There were small differences in the ire with
diffcrent strsins, but it may be said generslly that it is slightly more senstive thin
saphylococcus.

Pcumococi are cquallysenscve with Sireprccs yogencs

v iy while
others arc as sensitve 35 5 gyogencs. Gomococei, meningacocei, and some of the Gram.

negative coci found in nasal catsrhal conditons are about 2 sensitve 3 are scaphylo-
cocei. Many of the Gram-negative cocei found in the mouth and throat are, however,
quie insensi

B, diphiberde s les affcted than staphylococeus but s yee complerely inhibited by a 1%
dilaion of a e sample of penicilin.

Tt may be noted here that peicillin, hich isstrongly inhibitory to many baceri, docs

The Rateof M/.m/ Staplylococ by Peniclin

i thei acion, others
p

like favine or novarsenobillon are slow. Experiments were made to ind inco which cae
gory penicillin &1l
e volumes of dilutons i broth of peicilin were added 10 cmm, vohumes of 1 1in

1000 diluon ofa staphylococcus broth culture, The tubes were then incubted at 37C

and atincervals 10 cnm. volumes weresemoved and plted with the ollowing

British Journal of Experimental Pathology, vol.

ey p P itisonly
duced e

Penicllin may be used o give a sciking demonsarion of this inhibicion of bactria by
d d then 5 or

o of peicln st ver e i . Afc et -y e s s o

ap
car which were inhibicd by the streptococe and pcumococe, and can only fourish

when thes e themselesinhibicd by the penicilin
IF some active peniclin i embedded n  streak across an sgar plate planted with salva .

S0 that the resul-

y  bus these y courely.
cane growth is 2 copious confiuent rough mass. These coarse growing,coce are extremely
penicilin sensitve and scop growing sbo 25 mn, from the cambedded penicilin, Then
thereis 2 zone of about 1 cm. wide of pure streprococci,then they are inbibiced by the

peniciln, and s soon as that hsppens Gram-negtive cocc appesr and grow right up to

T yare verysriking.
USE OF PENICILLIN IN THE ISOLATION OF A INFLUENZE (PFEIFFER) AND
OTHER ORGANISMS.

Tt somedimes happens that in the human bady a parhogenic mictobe may be difcul 1o

sk If

former ar alloved to develop normally. Such an cxample occurs i the body, cerioly

fucnze ( probably with Bordecs whooping cough bacillus and
other organisms. PRife’ bacllus, occusring a it docs in che respiacory tract, is usually
associated y A Allof
hese, with the exception of some ofche Gran-negatv coci ar highlysensiive o i

illin and by the additon of some of thi t the medium they can be completly nhibited

it the ke culre mdiom bcfor he Pt s made, bt aer and vy st
ctory mcchod i 0 sprcd theinfeced mateil, spusum, nsal s, et on th plte
it sl way and the over o half ofthe plate sprcad 2 t0 6 deops (scording 0 -
) of thepeniciln This small movs o fid sosks intothe agar and sfcr culia-

the normal groweh while on the penicilin trsted half there vill be nothing but 5

X, no. 3, pp. 226-236, and two plates

Staphylococcus
Qarge
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P s in much lger numbers prococci)

growth of
e i hardy: lves well in culture, grows rapidly, and s very sensitive to
penicilin

The bactericdal povee can be tested in the same way except tha at incervals measured

PROPERTIES OF THE ANTIBACTERIAL SUBSTANCE
1 bour at56°0r 80°C
i fora e ly “Table ). Boling f

it of
of 1 hour e

ral o very slighely acid chen the reduction is much les. Autoclaing for 20 minutes at
115°C. practically destroysit

Efct of fltmation—Passage shrowgh a Seiez fiker does not diminish che antibacterial
ponwer. This i the best method of braining i sctve movld broth,

Selubility—Ie is frely soluble in water and wek saline solutions. My collsgue, Mr

s foand that i penicillin s evsporsted at  low temperature o 3 sticky mass the
by absolute alcohol. It or

chloroform.

(opment of inbibitory sulstance i culture—A 500 cc, Elenmeyer fask con-
aining 200 .. o broth was planted with mould spores and incubated at oom temper
cure (10" o 20° C.). The inhibitory parwer of the broth o staphylocoseus was tsted at
interval.

Grown 1 20" . the desclopment of the active princple is more rapid and s good sample
will compltely inhibit staphylococei in a1 i 500 or 1 800 dilution n  or 7 days. As
il pover s and iy 14 days ot 20 C

the culture ages the antibac have almost

disappeared.

Th The rae of

ehis fll can be scen from Table 1

INHIBITORY POWER OF PENICILLIN ON THE GROWTH OF BACTERIA,
Tbles 1 and T show the extent o which varios microbes, pathogenic and non patho.
genic,are inhibited by penicllin, The firt table shows the inbibiton by the sgar plate

method po

(Bocchia, 1909). This degree of nhibirion is hardly comparable with 0:3% orlss of -

pleccy y the 1% necessaryfor 5.
dipbeberie.
Penicl

over he wll Ag sephylo-
o Srprccus pogens and preumococcus 2 ciluion of 1 i 800 I chereore o
more povveful inhibitory agent than s carbolic 3cid and i can be applid to an infected
surfice undiluted s i s noniritan and non-toxic. I applied,therefore, on 2 dressing, it
willsill be effcive ven when dilured 800 times which is more than can be said of the
chemicalantscpricsin use, Experiments in connection with is value in the trestment of
pogenic infecions are in progress.

Inaddition wof

useful forits paver of

ures s that pencllin insensiive bacrera can readily be fsolaed. A notable insance of

hisis the

ddock, for their
help i careing out some of the experiments described in his paper, and to our mycolo-

In conclusion my thanks e due to my collsgues, Mr. Ridley nd Mr. C

it Mr.Ia Touche, for is suggestions s o theidentity of the penicllium,
SUMMARY
A certain type of penicillum produces in cultue a powerfol antibsceeril substance
The antbacteral power of the culeure reaches its maximum in about 7 days 1 20" C,
and afer 10 daysdiminishes uni it has almost disappeared in 4 ks

p b beenor.
dinary nuient broth.

The acive agent i readly fiersble and the name “penicllin” has been given 1o 6l
rates of broth cultures of the mould.

Denicilin losesmos of s posir afer 10 o 14 days st oom temperatare bt can be
preservd onger by neurraiation

The active agent is not destroyed by biling for  few minutes but i alkaline solution
Am.\mg for 1 hour markedly reduces the power. Autaclving for 20 minutes at 115 C

Teis
e scton i ery marked on the pyogec c
Many bacteia are quit insensive, . th coliyphoid group, the

ciand the diphtheria group of bacil
Auenz bacllos

ly planted thickly por
i af she e ot peelin v, st comfoce e clrs e el by
taking smears from thick porcions o the groweh. I these cases it s possbl chat the .

This b -

fect the present srgument that by the additon of penicillin to the cuure medium, snd

casier. And in a numbe of cass it was isolaed when it was compleely missd i the cul
wres withou penicln.

It ow many d sxeprococci

e with n enormous number o these coce,
From a numbe of observations which have been made on spotum, posenasil and throat
swabs it scms lkely that by the use of piciln, oganisms of the 8. nflnze group will
e solated from a gt variey of pathologial conditons as wel s from individuls who
areapparenly healhy:

Discussion

Iehs aspecies ofpeniellum produces i cul

very powerful
cak

ally it may be said that the lease sensiive bacrera ae the Gram-negasive bacill, and the
mos susceprible are the pyogenic coce. Inhibitory substances have been descrbed in old

aultures o
which has been used for the culeure, and the inbibicory substances ar seldom strong.
enough to withstand even slighe diution with fresh nutrient mteial, Penicllin s ot i
Hibitory totheoriginal penicilium wsed i ts preparaton,

Emmerich and other workers have shown that old cultures of A, pyocyancis acquire 3

e el o o et resance . he e i s e of s A

I ifes howe

ever in being relaively exremely wek i s acton and i acting on quite different cypes
of baceris. T

o pyosyansse, whilethe pyogenic coce ar unatfeced, but the percentages of pyocyancus
filtrate necessay forthe inhibition of these organisms was 40, 33, 40 and 60 respectively

Peniclli i non-toc 10 animals in enormous doses and s nomiriant. It doses not

It suggested that it may b an efcent anisepic for appliction to, of injection o,
aras infected wic penicillin-sensicive miceobes.
The use of penicillin on culture pltes renders obvious many bacterial nhibitions
which are ot very evident i ordinary culures

B influens.
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