
pensions made either in K iiietliuni, in saline or in Ilroth, \&en such 
suspensions are passed through filters just after passage of sterile 
K medium. 

In addition to the substaiices i n  I.: medium which break  do^^ 
the efficiency of the filters, \ve thought that K medium niight affect 
the filters hecause of its high fat content. since as niuch as 25% 
by weight of the dry po\vdere(I h;)g intestine base coulcl be es-  
tracted 1))- fat solvents. To cletertiiiiie this, ive partially clogged 
filters 1 9 -  the repeated filtration oi  turbid K iiiediuiii, ant1 then es-  
tractecl such filters \\-it11 ether. riIcoh01 ant1 other fat solvents, and 
after \vashiiig retested their j)eriiie:iI)i1itJ- to Incteria. II'e fo~mtl 
that extraction \\.it11 fat solvetits ( l i t1  iiot restore the efficiency of the 
filters, whereas i f  they \\*ere cleatietl iii such a tiiaiiiier as to reiiiove 
the adsorlied sus1)eiicled matter. the!- \\-ere again reiirleretl impervious 
to hacteria. 

I3y inoculating K inetliuiii \\.it11 several phages, Kendall \\as 
able to isolate staphylococci froiii staphj-lococctis phage. W e  inoc- 
ulated sterile K iiieJium. plain 1mth arid l i ~ood  agar with large 
iiiocula of 33 r l i  fierent phages i)repared iii this laboratory m d  kno\vn 
to lx. acti\-e. 111 no case hut oiie \vas growth observed in the K 
niediuni cultures. aiicl in this C;ISC grojvtli was also secured in plain 
1 ~ 0 t h  ant1 on blood agar. The phage from ivhich these cultures 
were made \ r as  kno\\-n to 1)e coiitaiiiiiiated with a diphtheroid, the 
organism \vhich developecl in our cultures. Although transplants 
were made from the remaining K iiiediuin tubes at various iiitervals, 
absolutely no sign of gro\vth occurred' in such subcultures. 
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Further Studies on the Mechanism of Transmissible Lysis of 
Bacteria. * 

Observing care fully the progress o f lysis uiitler the niicroscope 
we noticed that clisappearaiice of iiiclivicltial bacteria under the in- 
fluence of phage is usually precetletl 1,y iiiore or less marked swelling --_------- 

* This work was supported in part f r o ~ ~ ~  n grant made 1)y the Kockefeller 
E%undation to W:ishington Vniversity for  r twxrsh  in scieiw. 
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of the cells.’ A more detailed inquiry indicated that the swelling 
itself was due to imbibition of water which in turn appeared to be 
the result of intracellular digestion of bacterial cytoplasm,’ and con- 
sequent increase of osmotic pressure within the cells. The actual 
disappearance of cells from the field was therefore interpreted as 
due to bursting.:’ We found further that if bacteria are grown 011 

media in which free water was imiiiobilized by the addition to the 
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Stained “Klatsch” preparation showing inc.re:ised growth of B. co2i on 

Same showing lpsis of B. coli on lyc agar unilcr the drop of bucterio- 

Direct photograph showing increased growth of R. auwus on 50% gelatin 

Same showing lysis of S. aureus on 1% 3g:)r under the drop of bacterio- 

Stained ‘ ‘ Klatsch ” preparation showing norm;il growth of S. aweus  on 

Same showing swollen cells of S. atireus on edge of a plaque of lysis on 1% 

4% agar under the drop of baoteriophage. 2.3x. 

phage. 25x. 

under the drop of 1xicteri.ophage. 

phage. 2 5 ~ .  

1% agir .  goox, enlarged three diameters. 

agar. 9OOx, enlarged three diameters. 
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metliuni of hydropliilic colloids. the su-elling was prevented and coii- 
sequently lysis did not occur. On tlie contrary, in place of a marked 
fall in the nuniher of hacteria ( a s  \\-oultl lie the case i f  lysis had oc- 
curred), we ol>servetl actual iricrea:e iii the ntimlier of bacteria when 
compared lv i th  control cnltures gro\\ii 011 the same nieclium litit in 
the alisence of \\‘bile the almve o1)servations were made 
\\-ith (;rani-positi\-e ant1 (;rain-iiegSative lncteria, the changes were 
al\vays more constant ant1 i i i (  )re ~iiarketl in the latter ant1 therefore 
(;rani-negative hacteria I Y ~ I - C  wetl t o  illustrate the phenomenon.‘ 
Keceni ly there appeare~l ;i 1~1x1- i i i  nhich the authors,‘’ working 
ivith cultures o f  Stapli!-loc( tccii-. iailed tt ) olserve either the swell- 
ing or the increased r a t e  of  !;I-o\\ t h  of thwe organisms in the pres- 
ence of 1)Iiage. 

The experiments here rel)crte(i \\ere perforiiied to shon- that 
1)lieiioiiielia ol)serve(I 1)y 11- (1i;riiig the gro\\th of (;ram-negative 
lncteria in  the 1)reseiice t I t ‘  l)hag:.e occiir also \\-it!i Gram-positive 
1 )a c t e r i a .  

\\‘hen either R. 1 1 1  c j j ( i  t ht*r i l l  I:/ . R. dip11 t 11 critic or Sttr phgl  ococcus 
tr i ir~~is  are gro\\.ii on -I>% agar or 011 .50? gelatitie ii? the presence o i  
phage, they all s h o ~  increa-=. ii? the gro\\-th rate as coiiipared \\-it11 
that in control cultures gro\\n mitler the same conditions h i t  with 
l m t h  zltled instead of correy1)oiiding ljacteriophage. Under these 
conditions lysis does not take 1,lace. If ,  on the other hand, the same 
organisms are gro\\ii 011 ordinary media. the addition of phage 
causes sn-elling and lysk oi  orgaiiisni3. The swelling in the case of 
;ram-positive lncteria is more difficult to record, liolvever, than in 

tlie case of Gram-negative l a t e r i a ,  Ilecause the cell membrane of 
(;rani-positive bacteria in general is more permeable, hence the 
welling never reaches the same degree as it does in Gram-negative 
lncteria ljet’ore the lmrsting ( ]!-.;is ) takes place. 

To oljtain the material ior clenionstration of these phenoniena 
care must be exercised in securing proper conditions of the surface 
of the niediuni which ~vould permit making the “Klatsch” yrepara- 
tions and in selecting suitalde 1)roportions between phage and bac- 
terial inoculuni so as  to limit the Iysis to a rate which would permit 
recording the changes. 

It \\.as itiil)er;iti\.t. t o  reinvestigate the suljject. 

4 Bronfenbrenner, J., and IIctlei, I). JI., PROC. SOC. ESP. BIOL. .mD MED., 1928, 

5 Bronfenbrenner, J. 8ec nionogr:tIh on “Filterable Yiruses”, edited by T. 
28, 480. 
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