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) u r i n g  a t t e m p t s  to  e x t r a c t  t h a t  c o m p o n e n t  of pen i  
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ions were  capab l e  of p r e v e n t i n g  penic i l l in  u p t a k e .  A 

at (PBC) is a s soc i a t ed  w i t h  a l ip id  f r ac t ion  close to  th  

', t he  effects  of d e t e r g e n t  s u b s t a n c e s  on such  a f r a c  
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~lutes 3, 4, s, wh ich  m u s t  c e r t a i n l y  lie close to  t he  cell  s 

ve  l i po ida l  p r o p e r t i e s  (see for  e x a m p l e  WORK AND V~ 

Fhe method for determination of radiopenicillin uptake was 
h conditions, preparation of "lipid particles" by mechanical 
of radiopenicillin uptake by these particles were described by 
[etermined by addition of detergent to the concentration i 
fuged once and resuspended in water. Samples were taken for 
dded to the suspensions. The supernatant after centrifuging 
hate by the method of FISKE AND SUBBAROW 7 and the am 
as an indication of the cytolysis which had occurred. To 

e by lipid particles, phenol was added directly to the suspensi 
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CooPER 2. The effect of detergen 
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determine its effect on penicilli 
)ension of lipid particles in the "cyt( 

upture of the cells in distilled water and removal of cell walls b 
added, and the uptake of radiopenicillin was measured as described 
e method of MILES AND MISRA 8. The purity of the radiopenicilli 
tescribed by COOPER, C5owEs AND ROWLEY 9. Phenol used was A 
mlphosuccinate (Aerosol OT), cetyl trimethylammonium bromid 
:ommercial products. 
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l. I t  can  be seen t h a t  " c y t o l y s i s "  (i.e. l i b e r a t i o n  of i no rgan  
rely w h e n  all  t h e  cells  a re  ki l led,  a l t h o u g h  in fac t  t he  v i a b  

inch l onge r  t i m e  of c o n t a c t  w i t h  pheno l  t h a n  cy to lys i s  

fly p h e n o l  s t i l l  a t t a c h e d  to t he  cells d u r i n g  t h e  i n c u b a t i o  

d e a t h  p roceeds  to  c o m p l e t i o n  whi le  cy to ly s i s  is m e a s u r e  
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• Effect of different phenol  concentrat ions on penicillin uptal 
act staphylococci ( 0 - - O ) ,  and on PO4 -3 liberation (O--O).  
?henol at  18 ° for I h, centrifuged, the superna tan t  was ten  
resuspended in distilled water  for viable counts,  and radio] 

centrifuged after a fur ther  3 ° min and assayed for r~ 

?henol, in concentrations which completely prevent. 
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uptake  by  lipid particles ((3--(1) an 
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removed for PO4 -3 assay, the cel 
,penicillin was added. Ceils wel 

radioactive uptake.  
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,ell defined. 
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'.. Effect  of different  Aerosol OT concen t ra t ions  on penicilli~ 
~),  PO~ -a  l iberat ion ( 0 - - - 0 ) ,  v iabi l i ty  ass r 
d cells ( Q - - ~ ) .  T rea t ed  as for phenol ,  except  t h a t  5 m g  d ry  

t o/Tween 80 (polyoxyethylene sorbitan mo~o-oleate) o~ 

Penicillin uptake was not affected by Tween 80 up t 
about 2.2 u/g dry wt. at 0-20 mg Tween 8o/ml tc 

L drop in uptake at 50 mg/ml may  be due to small oil 
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nium bromide (CTAB) on penicillin uptake 

lcentrations penicillin uptake increases gradually until t] 
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led before contact with CTAB is little affected. Of the hi I 
igh CTAB concentrations (Fig. 4), some is prevented t 
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)re irreversibly attached. This irreversible uptake is rough 
a. The remainder of the uptake is not prevented by ordina 
,1 to penicillin concentration, and is presumably reversib 
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rue concentration of CTAB present in the supernatant 
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• Effect  of different  C T AB  concen t ra t ions  on penicillin uptak,  
labil i ty ( I ) -  tD), and  a~S on radiopenici l l in p re t r ea t ed  cells ( 

10C 

v~treated cells 

~5 1.O 1,5 2.0 

I o n  C T AB - t r ea t ed  s taphylococci .  Of i2 tubes  con ta in ing  cells 
'AB added  to 2 m g / m l  for 3 ° min,  all ~2 were centr i fuged,  and  th 
er. Ord ina ry  crys ta l l ine  penicil l in (o.2 u]ml) was  added  to 4 of th 
re cen t r i fuged  again  af ter  2o min  and  r e suspended  in dist i l led warm 
2.o u]ml  respectively) was  t h e n  added  to each of the  t ubas  in th  

ells were re-cent r i fuged af ter  3 ° m in  for a s say  of 3~S up take .  
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Fig. 4. U p t a k e  of radiopenici l l in 
3 mg /ml ,  8 were t r ea t ed  wi th  CTAB 
cells r e su spended  in disti l led wat( 
CTAB- t r ea t ed  tubes ,  all t ube s  wer( 
Radiopenici l l in  (o.5, i .o, 1. 5 and  

th ree  sets  of four  and  t he  cells wer, 
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pid soluble, causes a marked drop in penicillin uptak 
-les which exactly corresponds with cytolysis, while A, 
ipid insoluble in the usual sense, causes little effect q 
gtic and bactericidal concentrations. CTAB, on tile 
ise in uptake of penicillin 35S but not until concentrati 
gsis may be presumed to be complete (SALTONS). ( 
:e is increased less markedly, but no decrease in PB( 
loticed. 
ks PBC was not recovered from phenol extracts, and : 
emoved by any detergent, it appears likely that  PBC 
henol but  rather  is blocked in some way. Thus alt 
gents all disorganise the osmotic barrier, the formm 
PBC during cytolysis of the cells while the latter do 
nted 2 to suggest that  PBC was actually associated 
(a) it was in a lipid fraction close to the cell wall, 
.nces which occurred soon after contact with penicill 
oincidence of the prevention by phenol of penicillin u 
mnol of the osmotic barrier affords further evidence i: 
sts a fundamental  difference between the reactions 
with the osmotic barrier, which may  perhaps be 

~1 to dissolve completely, and not just at the interfa( 
:Iowever, since it is not yet  possible to isolate a m 

with the osmotic barrier 
and (b) some metabolic di 

)enicillin were cell wall phenomen 
ptake and of the destructic 

in support  of this idea. I t  al~ 
of phenol and ionised dete 

expected from the ability 
interface, in lipid bodies. 

moiety clearly recognisable 
possible with the cell wall for instance, an association 

th the osmotic barrier can only be assumed from indire 
ndirect evidence are available, and it remains to be se~ 
Formation on the properties of the osmotic barrier is fort] 
'e certain that  such an association exists. 
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uptake  by  staphylococcus aureus whole cells and "lipid particle 
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racer. Los au teurs  rapprocnen t  ces resnl ta ts  (to l l lypott lese sol 
'd a v e c l a  barri6re osmot ique de Slaph. aureus. 

~henol verhinder t  die Aufnahme von Penicillin der ganzen 
aureus bei den gleichen Konzent ra t ionen  bei denen Cytolys 

~uf die Penici l l inaufnahme geringe ~Virkung. Aerosol OT verm 
nicil l inaufnahme in dem Konzentra t ionsbereich in dem Zetlto( 
lten, CTAB jedoch verursachte  einen Anstieg der Penicillina 
gglut inat ionsniveaus zu bemerken war.  Netzmit te l  entfern 
, wenn Penicillin erst  einmal anhaftete.  Die Beziehung dieser 
~enicillin anfangs mit  der osmotischen Schranke in Staphyl 
.en. 

~O'WLEY, P .  ~D. COOPER, P .  W .  ROBERTS AND E .  LESTER SMK 
). COOPER, Biochem. J. ,  54 (1953) xx, and unpublished.  
) .  HOTCHKISS, Ann.  N . Y .  Acad. Sci., 46 (1946) 479. 
~. GALE AND E. S. TAYLOR, J.  gen. Mierobiol., i (1947) 77, 
~. J. SALTON, J.  Ken. Microbiol., 5 (1951) 321. 
• WORK AND E. WORK, The Basis o[ Chemotherapy, Oliver & 
[. FISKE AND Y. SUBBAROW, J. Biol. Chem., 66 (1925) 375- 
L. MILES AND S. S. MISRA, J.  Hyg., Camb., 38 (1938) 732. 
). COOPER, R. C. CLOWES AND D. ROWLEY, (1953) unpublishe 
[ITCHELL AND K. MCQUILLEN, unpublished results, and Sy: 
face, Ed. by  A. A. MILES AND IX:. KV. PIEIE, Blackwell, Oxfor~ 
dc QUILLEN, Biochim. Biophys. Acla, 5 (195°) 463 . 

SMITH, Biochem. J. ,  40 (I95O) I57~ 

Boyd, London (t948), p. 234. 

mblished. 
ympos ium Nature o/ lhe Bacteri~ 

Oxford (I949) p. 65. 

, Trans. Faraday Soc., 33 (I937) 1243. 
~, J,  Am.  Chem. Soc., 65 (1943) 692. 

Received September 5th, 195 

2 P . D .  
a R . D .  
4 E . F .  
S M . R .  
6 T . S .  
v C . H .  
~ A . A .  
9 P . D .  

10 p. MITCHELL 
Sur/ace, 

11 K. Mcq 
12 J .  POWNEY AND C. C. ADDISON 
la A. D.  SCOTT AND H .  V. TARTAR 

d cyi:~lysis were niaxinlal, but CT.\I~ 
: marl:ed above the agglutination leve 
s once tim penicillin had been attach< 
t lwnicillin reacts initially with the ~,~n:~ 

I( I);~ I ,Xl I:; 

qui plTiivt.~(lllent laL cytl>iyso ct I& Inorl 
ules entib.res de ,Stapb. aureus ot sur los 
orption de la pdnicilline. L'a6rosol OT di 
ncentra t ion pour  lesquelles la mort  et 
l ' absorpt ion de la pdnicilline su r tou t  a 
rqude par  ass est fixde sur  les cellules, de 
es rdsnltats  de l ' l r  hth6se selon laquelh 

ZUSAMMENFASSUNG 

Zellen unc 
zsis und Zell 
i rsaehte nm 

dem Zetltod und Cyto 
Penicillinau f nahme , ,  

rn ten  kein 
Entdeckur  

:lococc~s a~ 

R E F E R E N C E S  

II 35~ \VLh 

onshJp ~I: 
,~'laphvh, 

enlpSch< 
)idiq ues". 
bsorpt ion 
es cellules 
euil d 'ag- 
e peuvent  

rdagirait 

lien" yon 
Tween 80 
I inderung 
imalwerte 
oberhalb 
v o n  (tell 

ypothese,  
wird be- 

Bacterial 

:~53 


