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spleen occurr ing  a f te r  pe r tuss i s  vacc ina t ion .  The  ave rage  
re l a t ive  sp leen-weigh t  found  in t h e  P -LCM group  shows 
no s igni f icant  dev ia t ions  as c o m p a r e d  to t he  con t ro l  group,  
t h u s  t h e  effect  of B. bertussis vacc ine  to  cause  spleen 
h y p e r t r o p h y  a n d  t h a t  of t h e  LCM vi rus  to  induce  a t r o p h y  
in th i s  o rgan  fail  to  become  m a n i f e s t e d  in  th i s  case 
(Figure 2). Accord ing  to our  results ,  t he  s i m u l t aneous ly  
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Fig. 1. Mortality rate in the individual mice-groups. 
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Fig. 2. The average relative spleen-weight on the 7 to l l t h  day of the 
experiment. Spleen index: P, 1.62; P-LCM, 1.12; LCM, 0.9. 

i n t r o d u c e d  B. pertussis vacc ine  and  LCIVI v i rus  in f luence  
each  o the r ' s  effect. 

Accordingly ,  t he  course  of i n t r a c e r e b r a l  LCM virus  in-  
fec t ion  shows t h e  s ame  changes  in mice t r e a t e d  w i t h  
B. pertussis vacc ine  as in  i m m u n e  depress ive  s t a t e s  p ro-  
voked  b y  o the r  m e t h o d s  s,~~ Our  resul t s  s u p p o r t  t h e  
d a t a  which  sugges t  t h a t  per tuss i s  vacc ine  t r e a t m e n t  
reduces  t he  cel lular  i m m u n e  response  to he te ro logous  
an t i gen  be ing  s i m u l t a n e o u s l y  p r e sen t  in t he  organism.  

Zusammen/assung. Gleichzei t ig  v e r a b r e i c h t e  Bordetella 
pertussis Vakz ine  u n d  l y m p h o z y t / i r e  Chor iomen ing i t i s  
Vi rus  b e w i r k t  ke ine  Sp lenomega l ie  und  s u c h  ke ine  lym-  
p h o z y t g r e  Chor iomeningi t i s .  
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Inhib i t ion  of I n d u c t i o n  of G r o u p  A B a c t e r i o c i n s  of  S e r r a t i a  m a r c e s c e n s  by R i f a m p i n  

The  r i f a m y c i n  an t ib io t i c s  ( r i fampin)  are k n o w n  to  
specif ical ly i n h i b i t  t he  bac te r i a l  e n z y m e  deoxyr ibonuc le ic  
acid ( D N A ) - d e p e n d e n t  r ibonuc le ic  acid (RNA) poly-  
merase  1,2; thus ,  r i f a m p i n  has  been  employed  to  s t u d y  
var ious  aspects  of bac t e r i a l  R N A  and  p r o t e i n  synthes is .  
Because  t he  r i f amyc ins  are such  specific i nh ib i to r s  oi 
bac t e r i a l  D N A - d e p e n d e n t  tZNA polymerase ,  t h e y  h a v e  
been  used to d e t e r m i n e  t he  role of t he  d rug-sens i t ive  hos t  
R N A  po lymerase  du r ing  t he  i n t r ace l lu l a r  r ep l i ca t ion  of a 
n u m b e r  of bac t e r i a l  v i ruses ;  D N A  phages  (e.g., T4 a n d  Z) 
were found  to be sens i t ive  to  r i f a m p i n  t h r o u g h o u t  
repl ica t ion3,  4. The  g r o w t h  of t he  R N A  p h a g e s  f2 a n d  Qfi 
was  no t  i n h i b i t e d  w h e n  r i f a m p i n  was added  4 to  5 ra in  
a f t e r  in fec t ion ;  however l  w h e n  t h e  d rug  was added  before  
or i m m e d i a t e l y  a f t e r  phage  infect ion,  v i r a l  rep l ica t ion  was 
m a r k e d l y  suppressed  ~, 6. Ve ry  r ecen t l y  i t  has  been  s h o w n  
t h a t  t he  m a j o r  p a t h w a y  w h e r e b y  phage  i nh i b i t  hos t  

syn theses  requi res  p r o t e i n  syn thes i s ;  on t he  o the r  hand ,  
t he  i n h i b i t i o n  of hos t  syn theses  by  phage  ghos ts  was  no t  
a f fec ted  b y  inh ib i t o r s  of p ro t e in  syn thes i s  (puromycin ,  
r i f ampin ,  a n d  ch loramphenico l )7 .  

W e  r ecen t ly  deve loped  a t e c h n i q u e  for  t y p i n g  cl inical  
isolates  ot Serratia marcescens s, based  on  sens i t i v i t y  to  
10 selected group  A bac te r ioc ins  9. Meanwhi le  we h a v e  
d e t e r m i n e d  t h a t  these  10 bac te r ioc ins  are phage  ta i ls  t h a t  
cons is t  of cores on ly  ( subgroup  I) or of ta i l s  t h a t  are  m a d e  
up  of cores and  con t r ac t i l e  shea th s  ( subgroup  I I )  1~ 
D u r i n g  t h e  course of our  i nves t iga t ions  conce rn ing  t he  
p roper t i e s  of these  bacter ioc ins ,  r i f a m p i n  was employed  in 
a t t e m p t s  to  answer  t he  fol lowing th r ee  ques t ions  : 1. Does 
r i f a m p i n  i n h i b i t  t he  i nduc t i on  of these  bac te r ioc ins  b y  
m i t o m y c i n  C, i.e., does i n d u c t i o n  requ i re  func t ion ing  hos t  
cell D N A - d e p e n d e n t  R N A  po lymerase  ? 2. Does r i f a m p i n  
i nh ib i t  t he  ki l l ing a c t i v i t y  of these  bacter ioc ins ,  i.e., is t he  
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Table I. Inhibition of induction of group A baeteriocins of S. marcescens by rKampin 
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Time (h) %1lowing addition 
of mitomycin C 

Bacteri0ein No. Bacteriocinogenic cells exposed to 

Rifampin (50 ~xg/ml) None (control) 

6 5 0 ~ 40 ~ 
16 0 80 

19 5 0 160 
16 0 160 

Killing units/0.05 ml. 

Table II. Failure of rifampin to inhibit induction of group A baeterioeins in rifampin-resistant baeteriocinogenic S. marcescens cells 

Bacterioein No. Bacteriocinogenic cells sensitive (S) 
or resistant (R) to rifampin 

Bacterioeinogenic cells exposed to 

Rifampin (100 [xg]ml) None (control) 

5 S 0 ~ 80 ~ 
16 S 0 80 
5 R 80 80 

16 R 80 80 

Killing units/0.05 ml. 

k i l l ing  a c t i v i t y  of these  bac te r ioc ins  d e p e n d e n t  upon  hos t  
cell p r o t e i n  syn thes i s  ? 3. Does  r i f a m p i n  r e n d e r  bac te r io -  
c inogenic  ceils suscep t ib le  to  t h e  k i l l ing  ac t ion  of homo-  
logous bac ter ioc ins ,  i.e., does exposure  of bac te r ioc inogen ic  
celia to  r i f a m p i n  re su l t  in  i m m u n i t y  b r e a k d o w n n - l ~ ?  

Bac te r ioc inogen ic  S. marcescens isolates  No. 5 ( subgroup  
I) a n d  16 ( subgroup  I I )  were emp loyed  in all e x p e r i m e n t s ;  
t h e y  were i nduced  w i t h  1 izg/ml of m i t o m y c i n  C (S igma 
Chemica l  Co., St. Louis,  Missouri)  in T r y p t i c  Soy b r o t h  
(TSB;  Difco) a t  33~ as descr ibed  beforeK The  non-  
bac te r ioc inogen ic  S. marcescens isolates  No. 1 and  9 se rved  
as t he  r e spec t ive  i n d i c a t o r  (i) o rganisms.  The  bac te r ioc ins  
were  t i t r a t e d  as descr ibed  p rev ious ly  ~ ; t i t e r s  are  expressed  
in t e r m s  of ki l l ing uni t s /0 .05  ml.  R i f a m p i n  was a gif t  of t he  
Ciba  P h a r m a c e u t i c a l  Co., S u m m i t ,  New Jersey.  A s tock  
so lu t ion  of 2,000 vg /ml  of r i f a m p i n  in m e t h a n o l  a n d  ster i le  
d is t i l led  w a t e r  was p r e p a r e d  a n d  s to red  in t he  d a r k  a t  
4~ F o r  con t ro l  purposes ,  r i f a m p i n - r e s J s t a n t  v a r i a n t s  of 
al l  4 S. marcescens isolates  were o b t a i n e d  t h r o u g h  succes- 
s ive passages  of t he  g rowths  in T B S  c o n t a i n i n g  25, 50, 100, 
a n d  200 ~g/ml  of r i f ampin .  

F i r s t  i t  was d e t e r m i n e d  t h a t  r i f a m p i n  a t  c o n c e n t r a t i o n s  
of 50, 25, 12.5, a n d  6.25 ~g/ml  d id  no t  i nduce  bac te r ioc ins  
No. 5 a n d  16. W h e n  t h e  bac te r ioc inogen ic  isola tes  No. 5 
a n d  16 were exposed  to  50 ~xg/ml of r i f a m p i n  for 10 rain  v, 
a f t e r  wh ich  t he  cells were washed  twice  in T S B  a n d  expos-  
ed to m i t o m y c i n  C, t he re  was no i n h i b i t i o n  of induc t ion .  
However ,  w h e n  r i f a m p i n  h a d  no t  been  r e m o v e d  pr io r  to  
the  add i t i on  of m i t o m y c i n  C, t h e r e  was comple t e  i n h i b i t i o n  
of i n d u c t i o n  (Table  I). On t he  o the r  h a n d ,  r i f amp in -  
r e s i s t a n t  bac te r ioc inogen ic  cells could be  i nduced  wi t t l  
m i t o m y c i n  C in t h e  p resence  of 100 ~g/ml  of r i f a m p i n  
(Table  II) .  

I t  was  found  t h a t  exposure  of i n d i c a t o r  cells to  50 a n d  
100 [xg/ml of r i f a m p i n  for 30 ra in  p r io r  to  t h e  a d d i t i o n  of 
c rude  lysa tes  of bac te r ioc ins  No. 5 a n d  16 d id  n o t  resu l t  
in  a la rger  n u m b e r  of su rv ivo r s  as Compared w i t h  t he  
n u m b e r s  of su rv ivo r s  a m o n g  u n t r e a t e d  con t ro l  i nd i ca to r  
cells and  r i f a m p i n - r e s i s t a n t  v a r i a n t s ;  a r e p r e s e n t a t i v e  
e x p e r i m e n t  is shown  in T a b l e  I I I .  

F ina l ly ,  i t  was  a t t e m p t e d  to  a sce r t a in  w h e t h e r  r i f a m p i n  
abol i shed  t he  i m m u n i t y  of bac te r ioc inogen ic  S. marcescens 

cells to  t he i r  own g roup  A bacter iocins .  I t  was obse rved  
t h a t  c rude  lysa tes  of bac t e r ioc ins  w i t h  t i t e r s  of 640 ki l l ing 
uni t s /0 .05  ml  ove rcame  infec t ion  i m m u n i t y  in  these  ceils, 
k i l l ing  rough ly  80% of t h e  cell popula t ions ,  whereas  
bac te r ioc inogen ic  cells were  r e f r ac to ry  to t he  ki l l ing ac t ion  
of bac te r ioc in  lysa tes  w i t h  t i t e r s  of 160 ki l l ing u n i t s /  
0.05 ml.  E x p o s u r e  of bac te r ioc inogen ic  cells to  r i f a m p i n  
(50 a n d  100 vg /ml ,  30 min} pr io r  to  t he  a d d i t i o n  of bac te -  
r iocins  (crude lysa tes  a d j u s t e d  to  160 ki l l ing uni ts /0 .05  ml) 
h a d  no  effect  u p o n  t he  re f rac to r iness  of t he  bac te r io -  
c inogenic  cells to  t he  ki l l ing a c t i v i t y  of t he i r  own  group A 
bacter ioc ins .  

T h e  resul t s  o b t a i n e d  p e r m i t t e d  t he  fol lowing conclu-  
sions. I n d u c t i o n  of g roup  A bac• in  S. mamescens  
b y  m i t o m y c i n  C appea r s  to  d e p e n d  upon  f u n c t i o n i n g  hos t  
cell D N A - d e p e n d e n t  R N A - p o l y m e r a s e .  The  ki l l ing ac t ion  
of these  p h a g e  t a i M i k e  bac te r ioc ins  a p p a r e n t l y  is inde-  
p e n d e n t  of p ro t e in  syn thes i s  b y  suscep t ib le  i nd i ca to r  
cells, a f i nd ing  in a g r e e m e n t  w i t h  t h a t  of DUCKWORTH 7, 
who  h a d  obse rved  t h a t  phage  ghos ts  exe r t ed  t h e i r  k i l l ing  
ac t ion  in the  absence  of hos t  cell p ro t e in  synthes is .  Our  
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Table III. Killing action of group A bacteriocin No. 5 against S. marcescens indicator isolate No. 1 in the presence or absence of rifampin 

Time (rain) following Baeteriocin No. 5 added to cells of S. marcescens indicator (i) isolate No. 1 

exposure to baeterioein 1 iS ~ 1 iS + 100 ~tg/ml rifampin 1 iR~ -t- 10O [.tg/ml rifampin 1 iS (control) 

0 1.3 • 10 tb 1.3 • 104 1.4 x 10 ~ 1.3 x I0 ~ 
10 2.0 • 101 5.0 • l0 t 1.0 • 101 -- 
30 1.5• 101 1.5 • 101 0 1.3 X 104 

S denotes sensitive to riiampin, R indicates resistant to rifampin. ~ Number of colony-forming units/ml {survivors). 

f inding t h a t  h igh- t i t e red  bacter iocin  p repa ra t ions  could 
overcome the  i m m u n i t y  of bacter iocinogenic  cells to  the i r  
own bacter iocins  conf i rms previous  observa t ions  n-~3. The 
failure of r i f ampin  to  abolish the  i m m u n i t y  of exposed 
bacter iocinogenic  ceils to  the i r  own group A bacter iocins  
was p robab ly  due to  t he  fact,  t h a t  these  cells had  syn the -  
sized adequa te  a m o u n t s  of i m m u n i t y  susb tance  ~4 before 
the i r  exposure  to  r i fampin.  Conceivably  the  catabol ic  
t u rnove r  of th is  i m m u n i t y  subs tance  is r a the r  slow, so t h a t  
suff icient  amoun t s  of th is  inhibi tor  were stiff p r e sen t  af ter  
exposure  of t he  bacter iocinogenic  ceils to  r i fampin .  

Zusammen/assung. Ri famp in  blockier te  die Induktioi1 
yon  Gruppe  A Bakter ioz inen  in bak te r ioz inogenen  Serratia 
marcescens Zellen; d e m n a c h  sche in t  die I n d u k t i o n  dieser 
Bakter ioz ine  auf  funkt ions t i ich t iger ,  DNS-abhKngiger  

R N S - P o l y m e r a s e  der  Wir tszel len  zu beruhen.  R i f ampin  
h a t t e  ke inen  Einf luss  auI die Empf ind l i chke i t  yon  Indi -  
katorzel len auI Gruppe  A Bakter ioz ine ;  demzufolge 
scheint  die bakter iz ide  W i rk u n g  dieser Bakter ioz ine  un-  
abhiingig yon  P ro t e i n s y n t h e s e  du tch  Ind ika torze l len  zu 
seth. 
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P R O  E X P E R I M E N T I S  

T h i n  L a y e r  C h r o m a t o g r a p h y  o f  M e t a l  I o n s  o n  a N e w  S y n t h e t i c  I n o r g a n i c  I o n - E x c h a n g e r  

Ion-exchange  th in  layer  c h r o m a t o g r a p h y  of inorganic 
species has  been reviewed b y  LXI)ERER ~. However ,  ve ry  
few a t t e m p t s  have  been m a d e  wi th  t he  use of syn the t i c  
inorganic  ion-exchangers  in t h i n  layer  c h r o m a t o g r a p h y  e-*. 
QURESHI et  at. s - l l  have  recent ly  syn thes ized  a few new 
inorganic  ion-exchangers  and  papers  i m p r e g n a t e d  wi th  
some of these  ion-exchangers  have  been  used successfully 
in ch roma tograph ic  separa t ion  of me ta l  i o n s ~ - ~ s  As far  
as we are aware,  s tannic  a rsena te  a new syn the t i c  in- 
organic ion-exchanger  n has no t  been used for t h i n  layer  
c h r o m a t o g r a p h y  of me ta l  ions. The p resen t  work was 
therefore  u n d e r t a k e n  to  s t u d y  the  ch roma tograph ic  be- 
hav iour  of 38 meta l  ions on combined  th in  layers of 
s tannic  a rsena te  gel and  silica gel using 15 buffer  solutions.  
As a result ,  a n u m b e r  of useful and  in te res t ing  separa t ions  
have  been  developed,  and some i m p o r t a n t  separa t ions  are 
summar ized  in th is  paper .  

Experimental. Appara tus :  A 'Quickfi t '  t h i n  layer  ap- 
pa ra tus  was  used. D e v e l o p m e n t  was pe r fo rmed  in 22 • 24 
cm circular glass t anks  using the  ascending method .  

Reagen t s :  Chemicals and  solvents  were e i ther  E. Merck 
or Riedel.  Silica gel GF  (E. Merck) was used. 

P repa ra t i on  of ton-exchanger  p la tes :  0.05 M solut ions 
of s tannic  chloride and  sod ium arsenate  were mixed  
toge the r  in vo lume ra t io  (3:2). The mix tu re  was cont in-  
uously s t i r red dur ing  which a whi te  gel was formed,  the  
p H  of the  geI was ad jus ted  to  1 using 6 M nitr ic  acid. This 
gel was left overnight .  The gel was washed  3 or 4 t imes  
wi th  dist i l led water .  The supe rna t ed  l iquid was r emoved  
completely .  Now 50 cm ~ of th is  we t  gel was mixed  wi th  
14 g of Silica gel GF, This  s lurry was used to  coat  5 clean 
glass p la tes  (20 • 20 cm) using the  Quickfi t  appa ra tus  pre- 
se t  to give an appl ied  layer  0.25 m m  thick.  These p la tes  

were  dr ied  in a ho t  oven at  105 ~ ~ for 1 h and  t h e n  
were s tored in an oven at  room t empera tu r e ,  a f te r  t h a t  
t h e y  were used as such. 

Cation solut ions:  0.2 M solut ion of chlorides, n i t r a tes  or 
su lpha tes  of mos t  of the  cat ions  were  p r ep a red  in 0.2 214 
solut ion of the  cor responding  acids. A n t i m o n y ( I I I )  and 
B i smu th ( I I I )  chlorides were  p repa red  (0.1 M) in 30% 
(v/v) HC1 solution.  Selenium dioxide was dissolved in 
wa te r  and  made  alkaline w i th  1 M K O H  solution.  Ceric 
su lpha te  was p r ep a red  in 3 N H~SO~. Mercuric n i t r a t e  
solut ion was p repa red  in 0.5 N H N O  3, As~O3 and  Be(NO3)2 
were dissolved in 1% H N O  3, and  1% solut ion of t he  
Gold(III)  chloride was p repared  in 4 M hydrochlor ic  acid. 
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