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T h e  bo t t l e s  used  for  in  v i t r o  cu l t u r e  were u n i v e r s a l  
c o n t a i n e r s  ( ' M c C a r t n e y '  bo t t les ) .  T he  secrew cap  of  t he se  
bo t t l e s  was  rep laced  b y  r u b b e r  b u n g  to  w h i c h  were  
a t t a c h e d  glass rods.  T h e  glass  rods  e x t e n d e d  to  t h e  lower 
o n e - t h i r d  of t he  bo t t l e .  T h e  eve r t ed  i n t e s t i n e  was t h e n  
s l ipped  on  t he  glass rods.  As long  as t he  glass rods  were  
of t h e  r i g h t  d i a m e t e r  t h e  i n t e s t i n a l  s e g m e n t  did  no t  s l ip 
off a n d  r e m a i n e d  a t t a c h e d  to  t he  glass rod.  Tissue  cu l tu re  
m e d i u m  w h i c h  was  t h e n  a d d e d  to  each  b o t t l e  cons i s ted  
of 5 -6  ml  of m e d i u m  199 in  B S S  (Difco) + 25~'o fe ta l  calf  
s e r u m  + 25,000 U Pen i c i l l i n /ml  + 25,000 ~g S t r e p t o m y -  
c in]ml .  T h e  b o t t l e s  were  p l aced  in  a ro l le r  d r u m  a n d  
a l lowed to  r o t a t e  s lowly a t  a speed  of a b o u t  1 r e v o l u t i o n  
pe r  2 min .  The  angle  in  the  t u b e  was such  t h a t  t h e  f luid 
covered  on ly  one  side of t h e  in tes t ine ,  a t  a n y  g iven  t ime ,  
as s h o w n  in F igure  1. Th i s  a l lowed a l t e r n a t e  exposure  of 
t he  m u c o u s  m e m b r a n e  to  t he  m e d i u m  a n d  t he  a i r  in  t he  
tube .  The  m e d i u m  was c h a n g e d  eve ry  12h  a n d  a t  t he  
s a m e  t i m e  e x a m i n e d  for  t h e  p resence  of bac t e r i a l  g rowth .  
On ly  occas iona l ly  were  t h e  t u b e s  f o u n d  t u r b i d  due  to  
b a c t e r i a l  or  funga l  g rowth ,  w h i c h  were  t h e n  d i scarded .  
T h e  m e d i u m  f r o m  t h e  c lean  t u b e s  was  cen t r i f uged  a n d  
t h e  s e d i m e n t  e x a m i n e d  for t h e  p re sence  of pa ras i t e s .  

T h e  e x a m i n a t i o n  cons i s ted  of o b s e r v a t i o n s  in t h e  l i gh t  
mic roscope  u n d e r  p h a s e  c o n t r a s t  a n d  a lcohol  f ixed 
G i e m s a  s t a i n e d  smears .  T he  pooled  s e d i m e n t s  were also 
processed  for  e lec t ron  microscopy .  

T h e  l i gh t  mic roscopy  showed  t h e  p resence  of merozo i t e s  
in large  n u m b e r s  u p  to  3 d a y s  of t h e  cul ture .  T he  mero-  
zoi tes  were  mo t i l e  a n d  could  be  d i s t i ngu i shed  w i t h o u t  
a n y  di f f icul ty .  G i e m s a  s t a i n e d  s m e a r s  showed  t h e  mor -  
pho logy  of  t h e  merozo i t e s  clear ly.  T h e y  were c rescen t ic  
bod ies  7-10  t~m b y  2.5-3.5 txm w i t h  a p o i n t e d  a n t e r i o r  
end  a n d  a r o u n d e d  pos te r io r  end.  T h e  nuc leus  was ovoid  
a n d  genera l ly  loca ted  t o w a r d s  the  pos t e r io r  end  (Figure  2) 
I n  a d d i t i o n  to t h e  merozo i t e s  oocys t s  a n d  m a c r o g a m e -  
t ocy t e s  were also obse rved .  All  these  s tages  were  iden t i ca l  
in  a p p e a r a n c e  to  t h e  fo rms  desc r ibed  p rev ious ly  (ZAMAN 
a n d  COLLEY~). The  n u m b e r  of merozo i t e s  fell s h a r p l y  

a f t e r  3 d a y s  b u t  a few pa ra s i t e s  c o n t i n u e d  to  a p p e a r  
up  to 7 days .  

S e d i m e n t s  m a d e  f rom 12-h-old cu l tu re s  and  e x a m i n e d  
b y  e l ec t ron  mic roscope  showed  i n d i v i d u a l  hos t  ceils 
c o n t a i n i n g  d i f f e ren t  s tages  of pa ras i t e s .  Some  of t he  
p a r a s i t e s  were  d e g e n e r a t i n g  b u t  m a n y  were in exce l l en t  
s tage  of p r e se rva t i on .  As in t he  l i gh t  mic roscop ic  obser-  
v a t i o n  t h e y  were  p r e d o m i n a n t l y  merozoi tes .  A p p a r e n t l y  
t h e  h o s t  ceils c o n t a i n i n g  t he  m a t u r e  sch izon t s  b r e a k  off 
f rom t h e  m u c o u s  m e m b r a n e  a n d  l i be ra t e  t h e  merozo i t e s  
in  t h e  m e d i u m .  F i g u r e  3 shows a d e g e n e r a t i n g  h o s t  cell  
c o n t a i n i n g  merozoi tes .  F igu re  4 shows  a merozo i t e  ly ing  
ou t s ide  t he  hos t  cel l  a n d  showing  a nuc l eus  a n d  t he  pa i red  
organel les .  

The  t e c h n i q u e  desc r ibed  is a s imple  m e t h o d  for ob-  
t a i n i n g  merozo i t e s  of Toxoplasma gondii in b a c t e r i a  free 
condi t ions .  The  b u l k  of t he  pa ra s i t e s  were o b t a i n e d  
d u r i n g  t h e  f i r s t  3 days ,  i n d i c a t i n g  t h a t  t he  d e v e l o p m e n t  
of t h e  p a r a s i t e  d id  no t  c o n t i n u e  for a longer  t i m e  in t h e  
m e d i u m  used.  I t  is, however ,  poss ib le  t h a t  f u r t h e r  modi f i -  
c a t i ons  of t h e  m e d i u m  would  e n a b l e  t h e  p a r a s i t e s  to  
c o n t i n u e  t h e i r  life cycle  for a longer  pe r iod  of t ime .  

Rdsumd. Une  t echn ique ,  p a r  l aque l le  l ' i n t e s t i n  du  c h a t  
infect6  p a r  le Texoplasma est  ddbarass6  des bac t6 r i e s  p a r  
l ' a n t i b i o t e  e t  ensu i t e  cu l t iv6  d a n s  des 6 p r o u v e t t e s  est  
decriv6e.  D a n s  ces cond i t ions ,  on  p e u t  o b t e n i r  des m6ro-  
zoites en  g r a n d e  q u a n t i t 6  d u r a n t  3 jours .  Les m f r o z o i t e s  
son t  e x e m p t s  de bac t6 r ies  e t  v iables .  Cet te  t e c h n i q u e  
p e u t  6 t re  app l iqu6e  ~ d ' a u t r e s  esp6ces de  coccidies.  
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In  v i t r o  A n t i - T u m o r  A c t i v i t y  o f  L i p i d  E x t r a c t s  f r o m  a G r o u p  A Streptococcus  a g a i n s t  E h r l i c h  A s c i t e s  
C a r c i n o m a  i n  M i c e  

I n  1955, KOSHtMURA et  al.  ~ r e p o r t e d  t h a t  w a s h e d  cells  
of a g roup  A Streptococcus, w h e n  p r e m i x e d  w i t h  t u m o r  
cells before  inocu la t ion ,  c o m p l e t e l y  suppres sed  t h e  devel -  
o p m e n t  of asci t ic  t u m o r s  in  mice.  T h e i r  o b s e r v a t i o n s  
h a v e  been  c o n f i r m e d  a n d  e x t e n d e d  b y  m a n y  research-  
ers2-5. However ,  t he  n a t u r e  of t he  f a c t o r  r espgns ib le  for  
t h e  in v i t ro  a n t i - t u m o r  a c t i v i t y  of t he  o r g a n i s m s  ha s  
as ye t  been  la rge ly  obscure .  T he  p r e s e n t  p a p e r  gives 
d a t a  on  t h e  in  v i t ro  a n t i - t u m o r  effect  of l ip id  e x t r a c t s  
de r i ved  f rom a g roup  A Streptococcus hemolytieus, s t r a i n  
Su, a g a i n s t  E h r l i c h  asc i tes  c a r c i n o m a  cells in  mice.  

S t r ep tococc i  were g r o w n  a t  37°C in 10 1 lo ts  of WOOD 
a n d  GUNSALUS ~ m e d i u m .  Af te r  12 h i n c u b a t i o n ,  t he  
o r g a n i s m s  were h a r v e s t e d  b y  c e n t r i f u g a t i o n  a n d  w a s h e d  
t h o r o u g h l y  in  sal ine.  The  p a c k e d  cells were  t h e n  e x t r a c t e d  
3 t i m e s  (twice for  2 h a n d  f ina l ly  ove rn igh t )  w i t h  20 
vo lumes  of c h l o r o f o r m - m e t h a n o l  (2:1) b y  s t i r r ing  a t  
r o o m  t e m p e r a t u r e .  The  c o m b i n e d  e x t r a c t s  were evapo-  
r a t e d  a t  40 °C u n d e r  a s t r e a m  of n i t rogen .  T he  c rude  l ip id  
e x t r a c t s  t h u s  o b t a i n e d  were  red i s so lved  in ch lo ro fo rm-  
m e t h a n o l  a n d  w a s h e d  w i t h  sa l ine  to  r e m o v e  non- l ip id  
m a t e r i a l s  as  desc r ibed  b y  FOLCH e t  al.L U p o n  concen-  

t r a t i o n  fol lowed b y  d r y i n g  in  v a c u o  of t h e  ch lo ro fo rm 
layer ,  t h e  res idua l  oi ly  m a s s  ( to ta l  l ipids) was  b r o u g h t  
to  a k n o w n  v o l u m e  w i t h  c h l o r o f o r m - m e t h a n o l  a n d  t h e n  
f r a c t i o n a t e d  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  on  p la t e s  
( 2 0 × 2 0  cm) covered  w i t h  si l ica gel H (1 m m  thick) ,  
u s ing  c h l o r o f o r m - I n e t h a n o l - w a t e r  (65 : 25:4)  8 as a scend ing  
s o l v e n t ;  t he  l ip id  e x t r a c t s  were app l i ed  as a n a r r o w  b a n d  
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a t  t h e  s t a r t  l ine  of t h e  p l a t e  a n d  a l lowed  to  deve lop  
u n t i l  t h e  s o l v e n t  I r o n t  h a d  m i g r a t e d  a b o u t  15 cm. T h e  
c h r o m a t o g r a p h e d  t o t a l  l ip ids  y ie lded  w i t h  iod ine  v a p o r  9 
s ix  b a n d s ,  r e fe r red  to  as  F r a c t i o n ,  I, I I ,  I I I ,  IV,  V a n d  V I  
in  t h e  o rde r  of t h e  R f  va lues ,  0.08, 0.19, 0.37, 0.51, 0.67 
a n d  0.92, respec t ive ly .  Q u a l i t a t i v e  ana lys i s  of c h e m i c a l  
c o m p o n e n t s  of t he se  f r ac t ions  was  car r ied  o u t  b y  s p r a y i n g  
t h e  fo l lowing r e a g e n t s ;  p h o s p h o m o l y b d a t e  1°, n i n h y d r i n ,  
] ) i t t m e r  a n d  L e s t e r  reagen t ,  D r a g e n d o r f f  r eagen t ,  
a n t h r o n e - s u l f u r i c  acid,  a n d  a n t i m o n y  t r ich lor ide .  E a c h  
of t h e  l ip id  f rac t ions ,  b e i n g  e lu ted  in c h l o r o f o r m - m e t h a n o l  
f rom sil ica gel, was  c o n c e n t r a t e d  a n d  d r i ed  in  vacuo .  
F o r  b io logica l  t e s t i n g  t h e  l ip id  f r ac t i ons  were  even ly  
s u s p e n d e d  in  0 .85% NaCl  so lu t i on  c o n t a i n i n g  0 .02% of 
T w e e n  20 so t h a t  1.5 m l  of t h e  suspens ion  was  t h e  
e q u i v a l e n t  of 2 g, w e t  weight ,  of  t h e  coccal  cells. 

T h e  in  v i t r o  a n t i - t u m o r  ef fec t  a g a i n s t  E h r l i c h  asc i tes  
c a r c i n o m a  cells was  e x a m i n e d  b y  t h e  m e t h o d  of KOSHI- 
MURA et  al. 1, e x c e p t  t h a t  p h o s p h a t e - b u f f e r e d  R i n g e r  
so lu t ion  was  r ep laced  w i t h  0 .85% NaC1 solut ion.  F e m a l e  
mice,  20-22 g, of t h e  dd N s t r a i n  were  used  t h r o u g h o u t .  
Mix tu re s  of t u m o r  cell su spens ion  (6 × 10~ cel ls /ml)  w i t h  
3 v o l u m e s  of t he  d i f f e ren t  l ip id  suspens ions  were pre-  
i n c u b a t e d  a t  37°C for  90 rain.  Groups  of 10 mice  each  
were  t h e n  g iven  i.p. i n o c u l a t i o n  of 0.5 m l  of t h e  r e a c t i o n  
m i x t u r e s ,  a n d  t h e  s u r v i v a l  t i m e s  were  recorded .  T h e  
e x p e r i m e n t s  were  t e r m i n a t e d  60 d a y s  a f t e r  inocu la t ion ,  
a n d  a l l  t h e  su rv ivo r s  were  sacr i f iced a n d  e x a m i n e d  
grossly.  I n  a l l  cases,  con t r o l  e x p e r i m e n t s  were p e r f o r m e d  
in  wh ich  cell  suspens ions  w i t h o u t  l ip id  f r ac t i ons  were  
p r e i n c u b a t e d  in sa l ine  c o n t a i n i n g  Tween  20 in a n  a m o u n t  
c o r r e s p o n d i n g  to  t h a t  of t h e  t e s t  m ix tu re s .  R e p r e s e n t a t i v e  
of some  of t h e s e  e x p e r i m e n t s  are  s u m m a r i z e d  in t h e  
Table .  

I n  t h e  f i r s t  e x p e r i m e n t s  whole  t o t a l  l ip ids  f rom Strepto- 
coccus hemolyticus, s t r a i n  Su, were  t e s t e d  for t h e i r  in  
v i t r o  a n t i - t u m o r  ac t i v i t y .  As  can  b e  seen,  mice  rece iv ing  
t h e  t u m o r  cells  p r e m i x e d  w i t h  whole  t o t a l  l ip ids  a t  a 
c o n c e n t r a t i o n  of 13.5 m g  p e r  m l  of cell suspens ion  s h o w e d  
no  s igns  of t u m o r s  a t  t h e  e n d  of 60-day-per iod ,  wh i l e  
c o n t r o l  mice  i n v a r i a b l y  d i ed  f r o m  asci t ic  t u m o r s  in  less 

t h a n  20 days .  H a v i n g  e s t ab l i shed  t h e  m a r k e d  a c t i v i t y  
of who le  t o t a l  l ipids,  a t t e m p t s  were  m a d e  t o  s e p a r a t e  
t h e  a c t i v e  c o n s t i t u e n t .  T o t a l  l ip ids  were  f r a c t i o n a t e d  
i n t o  6 f r ac t i ons  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  as  de-  
sc r ibed  a b o v e  a n d  t h e  a c t i v i t y  of e ach  f r a c t i o n  was  
t e s t ed  a g a i n s t  t u m o r  cells a t  c o n c e n t r a t i o n s  e q u a l  to  t h e  
level  p r e s e n t  in  t h e  o r ig ina l  whole  t o t a l  l ipids.  I t  is 
e v i d e n t  t h a t  2.9 m g  of f r ac t ion  V I  pe r  m l  of cell  sus- 
pens ion  c o m p l e t e l y  p r e v e n t e d  t he  d e v e l o p m e n t  of asci t ic  
t umors .  B y  con t r a s t ,  no  p r o t e c t i o n  was  o b t a i n e d  w i t h  
a n y  one  of  t h e  o t h e r  l ip id  f rac t ions .  I t  is a p p a r e n t ,  
therefore ,  t h a t  t h e  in  v i t r o  a n t i - t u m o r  a c t i v i t y  of t h e  
whole  t o t a l  l ip ids  o b t a i n e d  f r o m  t h e  cocci was  c o n t a i n e d  
a l m o s t  e n t i r e l y  in  t h e  r a p i d l y  m i g r a t i n g  l ip id  f rac t ion .  

T h e  s t a i n i n g  s t ud i e s  of c h r o m a t o g r a p h e d  l ip id  frac-  
t i o n s  e s t a b l i s h e d  t h a t  f r ac t i on  V I  c o n t a i n e d  n e i t h e r  
c a r b o h y d r a t e s  n o r  a m i n o  acids,  b u t  also i t  could  n o t  be  
p h o s p h o l i p i d s  because  of  n e g a t i v e  r eac t i on  to  DITT~ER 
a n d  LESTER n reagen t .  T h e  resu l t s  of these  q u a l i t a t i v e  
ana lyses  i nd i ca t e  t h a t  t h e  a n t i - t u m o r  a c t i v i t y  is a ssoc ia ted  
w i t h  n o n - p o l a r  l ip id  f r a c t i o n  m a k i n g  u p  a r e l a t i ve ly  large 
p a r t  (22.2%) of t h e  t o t a l  l ipids.  F u r t h e r ,  i t  is w o r t h y  
of no te  t h a t  f r a c t i o n  V I  s t a i n e d  w i t h  a n t i m o n y  t r i ch lo r ide  
as a l igh t  v io le t  s p o t  1~, sugges t ing  t h e  poss ib le  p resence  
of s te ro l  or  i t s  esters .  O u r  p r e s e n t  knowledge  a b o u t  t h e  
s t r ep tococca l  l ip ids  13 is f a r  f r o m  suf f ic ien t  t o  u n d e r s t a n d  
t h e  chemica l  c o n s t i t u t i o n  of t h i s  a c t i v e  n o n - p o l a r  l ipids.  
Never theIess ,  cons ide r i ng  t h e  c o m p l e x i t y  in  c o n s t i t u t i o n  
of non -po l a r  I ipids b e t w e e n  d i f f e ren t  species  of b a c t e r i a  14, 
i t  is r ea sonab le  to  a s s u m e  t h a t  f r ac t i on  V I  c o n t a i n s  more  
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In vitro anti-tumor effect of lipids extracted from a group A Streptococcus hemolyticus, Su, against Ehrlich ascites tumor m mice 

Lipids extracted from Streptococcus hemolyticus, Su 

Staining behaviors 

Fraction Yields: Iodine Phospho- N/n- 
No. rag/10 1 vapor molyb- hydrin 

culture (%) date 

In vitro anti-tumor acHvity 

Concen- Average No. of 
tration survival survivors 

DITTMER Dragen- An- Anti- in test (days) at  60 
and dorff throne- mony mixture days 
LESTER n reagent sulfuric trichlo- (mglml cell 
reagent acid ride suspension) 

Total 270 13.5 60 b 10]10 
lipids Cell 17.4 0/10 

control 

I 32 (11.9) w w m . . . .  1.6 20.5 0]10 
II 23 (8.5) w w - tr  - tr  - 1.1 17.5 0]10 
III  37 (13.7) s s s - - - 1.8 21.9 0110 
IV 54 (20.0) s s - - w s - 2.5 22.5 0110 
V 50 (18.5) s s - m w s - 2.5 22.0 e 1]I0 
VI 60 (22.2) m m . . . .  In 2.9 60 10110 

Cell 18.0 0110 
control 

a Abbreviations: s, strong; m, medium; w, weak; tr, trace; -, negative, b Represents survival beyond the 60-day test period. ¢ Calculated 
from times of death of 9 out of 10 mice which failed to survive. 
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t h a n  one l ipid componen t .  More deta i led  studies a long 
this  l ine are  nov,, in progress.  

F r o m  t h e  foregoing i t  is a p p a r e n t  t h a t  i t  has  been 
possible to  o b t a i n  f rom t h e  cell  bodies  of t he  group A 
s t reptococcus  a non-pola r  l ipid f rac t ion  h igh ly  ac t ive  in 
suppressing the  d e v e l o p m e n t  of asci t ic  t u m o r  when  pre-  
incuba ted  wi th  t u m o r  cells before  inoculat ion.  A l though  
i t  cannot  be said wi th  ce r t a in ty  t h a t  th is  non-polar  l ipid 
f rac t ion represents  the  sole c o m p o n e n t  responsible  for 
t he  an t i - t umor  a c t i v i t y  of the  group A Streptococcus 
demons t r a t ed  by  t(OSHIMURA et al. I, the  present  resul ts  
are of special  in te res t  in v iew of the  ear l ier  inves t iga t ions  
t h a t  the  l ipid prepara t ions  der ived f rom royal  je l ly  is 
and  Sh. /lexineri and E. coli is have  been capable  of 
inh ib i t ing  the  d e v e l o p m e n t  of expe r imen ta l  tumors  in 
animals.  The  possible impor t ance  of the  s t reptococcal  
l ipids as an t i - t umor  agents  remains  to be evaluated .  

Rdsumd. On a isoI6 chez Ia souris, d ' nne  souche de 
Streptococcus heraolyticus une f rac t ion l ip id ique  qui  inh ibe  
compl~ temen t  le d6ve loppemen t  de la  t u m e u r  asc i t ique  
d 'Eh r l i ch  quand  la f rac t ion  l ip id ique  est  pr6incub6e avec  
les cellules de la  t u m e n r  a v a n t  inocula t ion.  

S. KIGoSHI 

Department o/ Pharmacology, School o] Medicine, 
Kanazawa University, Kanazawa (Japan), 
9 January 1971. 
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Transfer  of R-Factor  Mediated A m i n o g l y c o s i d e  
Chick E m b r y o s  

The d iscovery  of R- fac to r  (episome)-mediated,  t rans-  
ferrable,  mul t ip le -drug  resis tance among  var ious  species 
of Enterobacteriaceae and Pseudomonadaceae ~ p r o m p t e d  
several  inves t iga tors  to examine  a v a r i e t y  of l abo ra to ry  
animals  wi th  regard to the i r  su i tab i l i ty  for in v i v o  t rans-  
fer of mul t ip le -drug  resis tance 2-s. General ly ,  germ-free  
animals ,  infant i le  animals,  or an t ib io t i c - t rea ted-modi f ied  
conven t iona l  adul t  an imals  had  to be ut i l ized for these ex- 
pe r iments  to succeed. Repor t ed  also was t ransfer  of mul-  
t ip le-ant ib io t ic  resis tance f rom Escherichia coli of an imal  
or  h u m a n  origin to res ident  E.coli wi th in  the  gastroin-  
tes t ina l  t r ac t  of a h u m a n  volunteer ,  fol lowing oral  ad- 
min i s t r a t ion  of drug-res is tan t  donor  o r g a n i s m s t  Here  we 
wish to  repor t  in v i v o  t ransfer  of R- fac to r -med ia t ed  amino-  
glycoside an t ib io t ic  resis tance f rom 2 clinical  en te robac-  
ter ial  isolates to  a drug-sensi t ive ,  rec ip ient  s t ra in  of  E .  
coli wi th in  t he  ch ick  a t lantoic  cav i ty .  

Mul t ip le  drug- res i s tan t  isolates E. coli 1531 and KIeb- 
sietla pneumoniae 829, f rom clinical  s p u t u m  specimens  ~°, 
served as donors ;  the  rec ip ient  in al l  exper iments  was E .  
coli K-12, s t ra in  1485 ( F -  lac+), res i s tan t  only  to  nai id ix ic  
acid  (E. coli 1485-Na-R). S tock  solut ions of k a n a m y c i n  
sul fa te  (2,000 ~tg/ml K m ;  Br is to l  Laborator ies ,  Syracuse,  
N.Y.)  and nal id ix ic  acid (5 ,000~xg/mlNa;  Ster l ing-  
"Winthrop Research  Ins t i tn te ,  Rensselaer ,  N.Y.)  were pre- 
pa red  in s ter i le  dis t i l led wa te r  and 0.1 N N a O H ,  respec- 
t ive ly ,  and  steri l ized th rough  m e m b r a n e  f i l t ra t ion  
(0.22 ~m;  Mil l ipore F i l t e r  Corp., Bedford,  Mass.). Disc 
an t ib iograms  of donor,  recipient ,  and t ransc ip ien t  or- 
ganisms were de te rmined  wi th  a s tandard ized  t echn ique  n ;  
b ro th  d i lu t ion tes ts  were per formed as described prev i -  
ously ~*. The  donor  organisms to le ra ted  grea te r  t h a n  
100 ~g/ml  K m  and were  sensi t ive  to Na ;  E. coli 1485-Na-R 
was inhibi ted  by  3 ~g/ml  I ( m  and to lera ted  grea ter  t h a n  
100 ~tg/ml Na.  

Transfer  of aminoglycos ide  an t ib io t ic  resis tance f rom 
the  donor  organisms to E. coli 1485-Na-R in v i t ro  was 
accompl ished by  the  t echn ique  of ANBF.RSON and 
LEwIS X3,14. Samples  (0.05 ml) f rom co-cul t iva ted  orga- 
nisms (1.5 x 10 ~ donor  and 1.5 X 10 s recipient  o rgan i sms /ml  
in a to t a l  of 20 ml  nu t r i en t  b ro th  a t  0 t ime ;  incuba ted  a t  
35°C for 18 h) and control  donor  and recipient  cul tures  
were spread on MacConkey  agar  (Difco) pla tes  conta in ing  
20 ~g/ml  K m  (MAC-Km), 50 ~g/ml  Na  (MAC-Na), 
20 [xg/ml B i m + 5 0  ~g/ml Na  (MAC-Km-Na),  or no drug  

Antibiot ic  Res i s tance  in the Allantoic  Cavity of 

(MAC). Pla tes  were incuba ted  a t  35 °C for 24 h and exam-  
ined for the  presence of t ranscipients15 which  were sub- 
cu l tu red  to MacConkey agar, ident i f ied biochemical ly ,  and 
disc diffusion suscept ib i l i ty  tes ted.  

F o r  t ransfer  of drug  resis tance in v ivo,  groups of 3 
viable,  8-day-old,  specif ic-pathogen-free  chick embryos  
(Truslow Farms,  Inc. ,  Chester town,  Md.) each were ino- 
cula ted into the  a l lantoic  cav i ty  wi th  0.2 ml  of t he  donor-  
rec ip ient  mix tu res  (the organisms were mixed  in the  same 
rat io  as above  i m m e d i a t e l y  prior  to inoculat ion),  as well  as 
organisms in isotonic saline, respect ively .  Contro l  em- 
bryos received saline alone. Fo l lowing  incuba t ion  a t  37 °C 
for 18 h, the  chick embryos  were candled,  surv ivors  were 
chi l led for 1 h, and 0.05 ml  a l iquots  of ha rves ted  a l lan to ic  
f luid were  spread on p la in  and select ive MacConkey agar  
plates.  Transc ip ien ts  were processed as above.  

I n  v i t ro  t ransfer  of aminogIyeos ide  an t ib io t i c  resis- 
t ance  f rom E. coli 1513 (I) and K. pneumoniae isolate  829 
(n) to  E.  coli 1485-Na-R (III)  was read i ly  ach ieved  
(Table I ) ;  resis tance markers  to  K m  and neomyc in  were  
t ransfer red  regular ly,  while  res is tance to s t r ep tomyc in  
was t ransfer red  irregularly.  S imi la r  resul ts  were  ob ta ined  
when  bac te r ia l  con juga t ion  took  place wi th in  the  a l lantoic  
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