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Effect of an initial treatment with cyclopbosphamide on the development of antibody-forming spleen cells during the secondary immune 
response 

Days after Average numbers of plaque-forming cells/10 ~ spleen cells in the groups: 
second antigen Group I Group II 
injection 

XDPFC~ ~ s b XIPFC~ =csb XDPFC~ ~zs b pa XIPFC~ _Us b pa 

0 ~ 6 4.2 97 49.2 1 0.8 > 0.1 19 5.4 > 0.1 
2 21 7.7 378 107.7 38 7.5 > 0.1 85 15.8 < 0.05 
3 468 145.6 3762 703.1 276 110.6 > 0.1 827 271.7 < 0.05 
4 316 123.7 11497 2539.1 112 18.9 > 0.1 4960 112.4 < 0.05 
5 148 50.2 5840 2398.6 62 24.0 > 0.1 1958 760.9 > 0.1 
7 13 3.1 785 162.2 105 32.3 < 0.05 1058 267.8 > 0.1 

10 34 9.1 1347 475.6 60 18.7 > 0.1 729 323.5 > 0.1 
14 24 6.4 592 226.6 33 4.8 > 0.1 359 103.i > 0.1 
21 28 10.2 399 82.4 125 71.0 > 0.1 552 199.4 > 0.1 
28 16 3.9 304 71.8 8 3.0 > 0.1 129 36.5 < 0.05 
35 15 2.3 534 212.9 23 6.1 > 0.1 243 60.7 > 0.1 

Mean value of direct plaque-forming cells; b standard deviation; ~ mean value of indirect plaque-forming cells; * statistical significance 
evaluated according to the Student's t-test; ~ 43 days after primary immunization. 

Cont ra ry  to  the  s i tua t ion  a f te r  p r i m a r y  immuniza t ion ,  
the  m a j o r i t y  of t he  se rum hemolys ins  de te rmined  af ter  
t he  second an t igen  in jec t ion  was  res i s tan t  to t r e a t m e n t  
wi th  2-ME. In  the  sera of CY- t rea ted  mice (group II),  t he  
average peak  t i t re  of 7S hemolys ins  de te rmined  10 days  
af ter  secondary  immun iza t i on  was 132 50% hemolys is  
units .  This  value represen ted  60% of t he  peak  value of 
t he  cor responding  contro l  (group I) found  7 days  af ter  
the  secondary  ant igenic  s t imulus.  

In  consequence  it m a y  be concluded t h a t  m e m o r y  
cells can develop af ter  p r ima ry  immun iza t i on  w i t h o u t  
being act ively  engaged in an t i body  synthesis .  

Zusammen]assung. W u r d e  die pr imEre ImmunitS~ts- 
reakt ]on  von m i t  4 •  s Scha fe ry th rozy ten  immuni -  

s ier ten  Mgusen d u t c h  Cyc lophosphamid  unterdr i ickt ,  
f anden  sich wS~hrend der  43t~gigen t3eobachtungszei t  
keine nennenswer t en  Serumh~imolysin- n n d  Agglut inin-  
t i ter ,  und  in der  Milz solcher Tiere konn te  im Vergleich zur 
I~ontrolle nur  jeweils 5% der  d i rek t  und  indi rekt  Plaques  
b i ldenden  Milzzellen nachgewiesen  werden.  Dennoch  
f i ihr te  die Zwei t immunis ie rung  zu ether typ i schen  
Sekund/ i r reakt ion.  
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Media-Dependent Antagonism of Gentamicin Sulfate by Liquoid (Sodium Polyanetholsulfonate) 

Recen t ly  we repor ted  t h a t  sodium po lyane tho l su l fona te  
(Liquoid*) an tagonizes  the  ac t iv i ty  of b o t h  k a n a m y c i n  
sulfate and  p o l y m y x i n  B in v i t ro  1, conf i rming  earlier 
f indings by  o ther  inves t iga tors  wi th  regard  to  s t rep to-  
myc in  and  p o l y m y x i n  B ~, ~. Meanwhile  we have  ex t en d ed  
our  s tudies  to severs1 addi t iona l  ant ibiot ics .  Ne i the r  
carbenicil l in,  l incomycin ,  nor  ampho te r i c in  B were  
affected by  Liquoid  in vitro,  using a va r i e ty  of b r o t h  
media : ,  in the  absence  or presence  of fresh and  heat -  
i nac t iva ted  h u m a n  serum. However ,  as was to  be ex- 
pected ,  Liquoid  d imin ished  the  ac t iv i ty  of gen tamic in  
sulfate (Schering Corp., B l o o m f i e l d ,  N.J .)  marked ly  in 
nu t r i en t  b r o t h  (NB), b u t  m u c h  less so or no t  a t  all in 
Muel le r -Hin ton  (MHB), t ryp t i case  soy (TSB), and 
th ioglycol la te  (TGCB) bro th .  In  con t r a s t  to our earlier 
f indings wi th  regard  to k a n a m y c i n  sulfate  and poly-  
m y x i n  B, 10% fresh se rum did no t  enhance  the  antagonis-  
tic effect  of Liquoid  versus gentamic in .  The add i t ion  of 
Liquoid  (0.05%) to assay tubes  con ta in ing  serial twofold  
di lu t ions  of gen tamic in  in 10% i resh  serum, regardless  of 

the  b r o t h  employed,  gave rise to  a fa in t  t u rb id i t y  which 
increased in i n t ens i ty  over  several  hours '  incuba t ion  at  
37~ thus  render ing  the  min imal  inh ib i to ry  concent ra-  
t ion  (MIC) readings  r a the r  difficult .  This  t u rb id i t y  
p h e n o m e n o n  p r o m p t e d  us to  de t e rmine  the  min imal  
bacter ic idal  concen t ra t ion  (MBC) of gen tamic in  versus 
s t ra ins  of Escherichia colt and  Pseudomonas aeruginosa 
(the assay tubes  conta ined  1 .5 •  8 organis lns /ml  a t  
0 t ime).  As shown in the  Table,  the  MIC values  ob ta ined  
d e m o n s t r a t e  t h a t  the  an tagonis t i c  effect  of Liquoid 
agains t  gen tamic in  is m e d i a - d e p e n d e n t  (NB) and cer- 
t a in ly  no t  enhanced  in t he  presence  of 10% fresh serum. 

: W. H. TRAUB, Experientia 25, 206 (1969). 
J. R. MAY, A. E. VOUREKA and A. FLEMING, Br. med. J. 7,627 
(1947). 
D. 1Vf. JACKSON, E. J. L. LOWBURY and E. TOPLEY, Lancet 2, 
137 (1951). 
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Antagonism of the activity of gentamicin by Liquoid 

Medium Fresh Liquoid Test organisms 
serum added Escherichia Pseudomonas 
added (0.05%) coli aeruginosa 
(10%) MIC MBC MIC MBC 

(~g/ml) ([zg/ml)([~g/ml) (~zg/ml) 

NB 

MHB 

TSB 

TGCB 

--  - -  0.12 0.12 0.25 2 
--  + 30 30 125 250 
+ - -  0.12 0.12 1 4 
+ + 4 8 60 125 
-- -- 2 2 1 4 
- -  + 8 8 8 15 
+ - -  2 4 1 15 
+ + 8 8 15 30 
- -  - -  8 15 15 60 
-- + 15 15 30 125 
+ - -  8 8 8 60 
+ + 15 15 15 60 
-- -- 15 15 8 60 
-- + 60 60 30 125 
+ - -  8 8 8 30 
+ + 30 30 30 60 

F u r t h e r m o r e ,  t h e  M13C va lues  bea r  th i s  o u t  m u c h  more  
clearly.  In t e r e s t i ng ly ,  t h e  p resence  of 10% fresh  s e rum 
t e n d e d  to  d i m i n i s h  t h e  a n t a g o n i s t i c  effect  of L iquo id  
somewha t ,  for example ,  in  N13 a n d  TGC13. 

S u b s e q u e n t  to  these  obse rva t ions ,  we r e - exam i ned  t h e  
effect  of L iquo id  versus  k a n a m y c i n  su l fa te  a n d  poly-  
m y x i n  13, d e t e r m i n i n g  b o t h  t he  MIC a n d  M13C of these  

2 an t ib io t i c s  ve rsus  s t r a ins  of Escherichia coli. I t  was  
found  t h a t  10% fresh  h u m a n  se rum d id  indeed  e n h a n c e  
t h e  a n t a g o n i s t i c  effect  of L iquo id  aga in s t  p o l y m y x i n  ]3, 
b u t  no t  versus  k a n a m y c i n  sulfate.  Therefore ,  we r e t r a c t  
ou r  earl ier  c la ims  w i t h  respec t  to  t he  e n h a n c e d  a n t a g o n i s m  
of L iquo id  aga in s t  k a n a m y c i n  su l fa te  in  t h e  p resence  of 
10% fresh  serum.  

W e  should  l ike to  a d d  t h a t  ou r  a t t e n t i o n  ha s  been  
d r a w n  to  a r e p o r t  ~, i n d i c a t i n g  t h a t  L iquo id  a n t a g o n i z e d  
p o l y m y x i n  t3 in  TSB,  whereas  th i s  a n t i c o a g u l a n t  exe r t ed  
no  such  effect  ve rsus  k a n a m y c i n  su l fa te  in  t h e  v e r y  s ame  
med ium.  However ,  as we h a v e  shown,  t h e  a n t a g o n i s m  of 
aminoglycos ide  an t ib io t i c s  b y  L iquo id  appea r s  to  be  a 
m e d i a - d e p e n d e n t  p h e n o m e n o n  5. 

Zusammen/assung. Liquo id  | w i r k t  als A n t a g o n i s t  zu 
G e n t a m i c i n - S u l f a t  in  A b h g n g i g k e i t  yore  jewei l igen Tes t -  
n g h r m e d i u m .  Zugabe  yon  f r i schem S e r u m  b e d i n g t  im 
Gegensa tz  zu P o l y m y x i n  t3 ke ine  V e r s t g r k u n g  se iner  
a n t a g o n i s t i s c h e n  W i r k u n g .  gegen A m i n o g l y k o s i d - A n t i -  
b io t ika .  
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D i m i n u t i o n  d u  n o m b r e  d e s  m i t o s e s  ~ p a r t i r  d e s  p r 6 c u r s e u r s  d e s  c e l l u l e s  s y n t h 6 t i s a n t  l e s  a n t i c o r p s  
a p r 6 s  i m m u n i s a t i o n  d e  s o u r i s  t h y m e c t o m i s 6 e s  ~t l a  n a i s s a n c e  ~ 

Les souris t h y m e c t o m i s 6 e s  g la na i s sance  o u t  une  
r6ponse  h u m o r a l e  p r ima i r e  d iminu6e  vis  g vis  des 
globules  rouges  de m o u t o n  (GRM). T h 6 o r i q u e m e n t ,  ce 
d6fici t  p e u t  4tre  en  r a p p o r t  avec  une  s6cr6t ion fa ib le  
d ' a n t i c o r p s  p a r  c h a q u e  cellule, p a r  u n  h o m b r e  fa ib le  de 
cellules pr6curseurs ,  p a r  une  r6duc t ion  des mi toses  
a b o u t i s s a n t  aux  cellules 61aborant  les an t i corps .  Nous  
a v o n s  essay6 en  c o m p a r a n t  les r6su l t a t s  fourn is  p a r  l ' im-  
m u n o c y t o - a d h 6 r e n c e ,  les p lages  d ' h6molyse  e t  les foyers  
d 'h6molyse ,  d ' app r6c ie r  ces diff6rell tes possibi l i t6s.  

Matdriel et technique. Nous  a v o n s  uti l is6 des souris CF  1 
de  1 mois  1/2 immuni s6es  p a r  une  in j ec t ion  i.p. de 
0,1 ml  d ' u n e  suspens ion  de G R M  s 50%.  40 souris  
i n d e m n e s  nous  on t  serv i  de t 6m o i ns  et  40 souris  on t  6t6 
t h y m e c t o m i s 6 e s  ~ la na i s sance  p a r  la t e c h n i q u e  hab i tue l ! e  2. 

S u i v a n t  les cas, 4 g 8 a n i m a u x  o n t  6t6 sacrifi6s : 3, 4, 5, 
7, 10, 12 e t  21 jours  apr6s  l ' i m m u n i s a t i o n .  L a  r a t e  a 6t6 
pr61ev6e. U n e  moi t i6  congel6e se rv i ra  ~ c o m p t e r  les foyers  
d ' h 6 m o l y s e  (FH) sur  coupe  mince  de r a t e  3. Les r6su l t a t s  
on t  6t6 expr im6s  en  n o m b r e  de F H / c m  2 c o m m e  nous  
l ' a v o n s  p r 6 c 6 d e m m e n t  propos64;  l ' a u t r e  moiti6,  d o n t  on  
se se rv i ra  pou r  r6aliser  une  suspens ion  unicel lulaire ,  sera  
uti l is6e p o u r  d 6 n o m b r e r  les cellules p roduc t r i ces  d ' a n t i -  
corps  p a r  l ' i m m u n o c y t o - a d h 6 r e n c e  scion le proc6d6 de 
BlOZZi e t  al. 5 e t  p a r  la  t e c h n i q u e  des p lages  d 'h6 ino lyse  
(PH) selon la m 6 t h o d e  de CUNNINGHAM et  SZENBERG 6. 

Chez les CF I le (~background~> avec  la t e c h n i q u e  des 
F H  est  de 10/cm 2, avec  celle de BlOZZI de 300 roset tes/106 

cellules spl6niques  e t  avec  la  m 6 t h o d e  de CUNNINGHAM 
de 1 h6molyse/106 cellules spl6niques.  

Rdsultats. Ils son t  ind iqu6s  d a n s  le Tab l eau  ci- joint .  
Nous  p o u v o n s  a ins i  faire  les c o n s t a t a t i o n s  s u i v a n t e s :  
chez les souris  t hymcc tomis6es ,  on  ne  r e n c o n t r e  le h o m b r e  
m a x i m u m  de rose t t e s  q u ' a u  10e jour,  au  l ieu du  5e 
jour  chez les t 6moins  indemnes ,  e t  il n ' e s t  que  de 244000 
rose t t es  p a r  r a t e  con t re  1 300 000 chez les souris  no rma leG 
soft  p lus  de 5 fois moins  avec  5 jours  de r e t a rd .  De m6me,  
le h o m b r e  le plus  6tev6 de P H  chez les t h y m e c t o m i s 6 e s  
a p p a r a i t  s eu l emen t  au  5e jour  e t  il n ' e s t  q u e  de 22000 
P H / R a t e  [contre 310000 au  4e jour  chez  les souris  
t6moins ,  soft  14 lois moins ,  avec  u n  jour  de d6calage.  
Q u a n t  aux  F .H.  des a n i m a u x  thymec tomis6s ,  b e a u c o u p  
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