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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.  
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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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Table I. Disk antibiograms of donor and recipient control organisms, in vitro and in vivo-derived transcipients ~ 
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Organisms Ampi- Cepha- Chlor- Genta- Kana- Nail- Nee- Nitro- Poly- Strep- Tetra- Triple 
cillin lothin amphc- micin mycin dixie myein furan- myxin tomy- cyeline sulfon- 

nieol acid toin B tin amide 

Controls: 
I ~ E. coil R S S S R S R S S R R R 
1531 (donor) 
II = K. pneu- R S R S R S R S S R R R 
moniae, 829 
(donor) 
I i t  = E .  cell  S S S S S R S S S S S S 
1485-Na-R 
(recipient 
In vitro: 
I × I I I  S S S S R R R S S R S S 
transcipients 
II x III S S S S R R R S S S S S 
transcipients 
In rive: 
I × I I I  S S S S R R R S S R S S 
transcipients 
II × III S S SlRb S R R R S S S/R SIR SIR 
transcipicnts 

* S and R denote sensitive and resistant~ respectively n. b S/R designates variable transfer of resistance to particular drug. 

Table II. Quantitative results (colony counts) of in vitro and in vivo conjugation of E. cell 1531 and K. pneumoniae 829 with E. cell 1485-Na-R 

Organisms Paired organisms and transcipients Donor control 
crossed 

Recipient control 

MAC- MAC- MAC- MAC MAC- MAC- MAC- MAC MAC- M A C -  MAC- MAC 
Km-Na Km Na Km-Na Km Na Km-Na Km Na 

In vitro •: 
I ×III  27 b TNTC ~ TNTC TNTC 0 TNTC 0 TNTC 0 0 TNTC TNTC 

II ×III  90 TNTC TNTC TNTC 0 TNTC 0 TNTC 0 0 TNTC TNTC 
I u v i v o  i : 

I × III > 200 TNTC TNTC TNTC 0 TNTC 0 TNTC 0 0 TNTC TNTC 
II × III > 200 TNTC TNTC TNTC 0 TNTC 0 TNTC 0 0 TNTC TNTC 

" I = E. coli 1531 (donor); II = K. pneumoniae 829 (donor) ; and I I I =  E. cell 1485-Na-R (recipient). b Number of transcipient colonies]plate. 
c TNTC, too numerous to count. 

c a v i t y  of  chick  e m b r y o s  (lower t h i r d  of Tab le  I), e x c e p t  
t h a t  in  th i s  s y s t e m  K .  pneumon iae  ( n )  i r regular ly  t r ans -  
felTed res i s tance  to  ch loramphenico l ,  t e t r acyc l ine  a n d  
t r ip le  su l fonamide  to  E.  col i -1485-Na-R.  Counts  of  t r ans -  
c ip ien ts  o b t a i n e d  f rom typ ica l  in v i t ro  and  in r i v e  ex-  
p e r i m e n t s  are  l i s ted  on  Tab le  I I .  

Fo l lowing  the  add i t ion  (1 .5×10  s organisms]ml)  of 
Staphylococcus aureus,  enterococci ,  K .  pneumoniae ,  Pro-  
teus mirabi l is ,  Pseudomonas  aeruginosa, a c o m b i n a t i o n  of 
t hese  5 bac ter ia l  species,  or t h e  add i t i on  of ' no rma l  h u m a n  
fecal  f lora '  (growth  ob ta ined  f rom 1 g feces in th iog ly-  
col la te  b ro th ,  i ncuba t ed  a t  35°C for 18h ,  con ta in ing  
var ious  en te robac te r i a l  species,  Clostr id ium sp.,  Bac-  
teroides sp.,  etc.) to  t he  donor-recipienC mix tu res ,  no in- 
t e r fe rence  wag noted .  

The  f ind ing  t h a t  t he  a l lan to ic  cav i ty  of chick  embryo s  
p r o v e d  sui table  'for in r i v e  t r ans fe r  of R - f a c t o r - m e d i a t e d  
drug  res i s tance  was  expec ted .  Fo r  all p rac t i ca l  purposes ,  
the  chick e m b r y o  m a y  be cons idered  as free of bacter ia .  
Thus  bac te r ia l  con juga t ion  could p roceed  un impeded .  Of 
in te res t  was the  obse rva t ion  t h a t  t he  - a d m i t t e d l y  l imi ted  
- n u m b e r  of a d d e d  bac ter ia l  species d id  no t  in ter fere  w i t h  

bacter ia l  con juga t ion  wi th in  t he  a l lanto ic  cav i ty .  How-  
ever,  p r e m a t u r e  d e a t h  (wi th in  18 h fol lowing infect ion) of 
a lmos t  all inocula ted  chick  e m b r y o s  m i g h t  n o t  h a v e  per -  
m i t t e d  the  a d d e d  organisms  to  exer t  the i r  full in te r fe r ing  
metabol ic  po ten t i a l  w i t h i n  t h e  a l lan to ic  c a v i t y  i s  

Zusammen fas sung .  Die Al lan to i sh6hle  y o n  8 Tage  al- 
t e n  H i i h n e r e m b r y o n e n  erwies  s ich als gee igne t  fiir die 
in vivo-13ber t ragung de r  A m i n o g l y k o s i d - A n t i b i o t i k a - R e -  
s is tenz der  k l in isch isol ier ten St~tmme E.  coli 1531 und  
K. pneumoniae  829 auf  d e n  Rez ip i en t en  E.  cell K-12, 
S t a m m  1485. 
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