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amid ine  is r e m o v e d  b y  w a s h i n g  t h e  ceils w i t h  T y r o d e ' s  
so lu t ion  a f t e r  30 m i n u t e s  be fo re  s t o r i n g  o v e r n i g h t  in  
Tyrode ' s .  

The  o b s e r v a t i o n  on  b a s o p h i l i c  s t a i n i n g ,  f luo rescence  
and  m a r k e d  a b s o r p t i o n  a t  t h e  w a v e - l e n g t h s  c h a r a c -  
te r i s t ic  for  nuc le ic  ac id  a n d  s t i l b a m i d i n e  of t h e  cy to -  
p lasmic  g r a n u l e s  i n d u c e d  in  a sc i t e s  t u m o r  cells i n d i c a t e  
t h a t  t h e s e  g ranu les ,  l ike  t h o s e  de sc r ibed  b y  SNAPPER 
and  coworke r s  in  m y e t o m a  cells, cons i s t  of s t i l b a m i d i n e  
r ibonuc lea t e .  T h a t  m o s t  of t h e  c y t o p l a s m i c  1RNA is a lso 
affected b y  s t i l b a m i d i n e  b u t  w i t h o u t  t h e  p r o d u c t i o n  of 
g r anu l a r  p r e c i p i t a t e s  is i n d i c a t e d  b y  t h e  o b s e r v a t i o n  
t h a t  w h e r e a s  a few m i n u t e s  of U V  i r r a d i a t i o n  in  t h e  
K6HLER mic roscope  a t  257 m/~ r e d u c e d  t h e  o r ig ina l l y  
h igh c y t o p l a s m i c  a b s o r p t i o n  a t  257 m/~ of u n t r e a t e d  
asci tes  t u m o r  cells to  p r a c t i c a l l y  zero, s t i l b a m i d i n i z e d  
cells s h o w  n o  a p p r e c i a b l e  c h a n g e  in  a b s o r p t i o n  o n  
p ro longed  U V  i r r a d i a t i o n .  H o w e v e r ,  t h e  c o m b i n a t i o n  of  
the  c y t o p l a s m i c  R N A  w i t h  s t i l b a m i d i n e  a p p e a r s  t o  b e  
w i t h o u t  i m m e d i a t e  e f fec t  o n  t h e  v i r u l e n c e  of t h e  t u m o r .  
A d e l a y e d  ef fec t  is n o t e d  in  t h a t  cells a l lowed  to  r e m a i n  
in vitro a f t e r  s t i l b a m i d i n e  t r e a t m e n t  show a m u c h  m o r e  
rap id  loss in  v i r u l e n c e  t h e n  u n t r e a t e d  cells. I t  m a y  be  
t h a t  t h e  n o x i o u s  e f fec t  of s t i l b a m i d i n e  on  t h e  cells  c an  
be m a n i f e s t  on ly  in  t h e  p r e sence  of a d d i t i o n a l  u n f a v o u r -  
able c o n d i t i o n s  w h i c h  ex i s t  o n  in  vitro s to rage ,  w h i c h  i t  
has been  o b s e r v e d  r e su l t s  in  m u c h  m o r e  g r a d u a l  loss of 
R N A  a n d  v i r u l e n c e  in  u n t r e a t e d  cel lsL 
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Zusammen /as sung  

I n  in-vitro- u n d  in-v ivo-Versuchen w u r d e  die W i r k u n g  
yon S t i l b a m i d i n  au f  die T u m o r a s z i t e s z e l l e n  de r  M a u s  
u n t e r s u c h t .  I n t r a z y t o p l a s m a t i s c h e  k 6 r n i g e  Pr~tz ip i ta te  
k o n n t e n  d u r c h  die B e h a n d l u n g  h e r v o r g e r u f e n  we rden ,  
die w a h r s c h e i n l i c h  aus  S t i l b a m i d i n r i b o n u k l e a t  au fge -  
b a u t  s ind .  D a s  A u f t r e t e n  de r  P r ~ z i p i t a t e  h a t  k e i n e n  
u n m i t t e l b a r e n  E f f e k t  a u f  die V i r u l e n z  des  T u m o r s .  
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'~Potentiating" Effect of Repeated Penicill in 
Treatments  in B. novyi Infection 

Analysing the factors which could account for the excellent clini- 
cal 1 and experimental z therapeutic results obtained without the 
continuous presence of penicillin ill the host organism, we expressed 
the opinion a that the additive effect of repeated treatments probably 
plays an important role in this picture. In order to test this assump- 
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tion, an infection was required which would allow us to follow the 
fate of the infective organism--as well as that of the drug--in each 
phase of the therapy. We found the experimental Borretia novyi 
infection of mice, which is very sensitive to penicillin dosage vari- 
ations I, applicable for this purpose. 

Experimental .  T h e  i n f e c t i o n  u sed  in  t h e s e  e x p e r i m e n t s  
is s i m i l a r  t o  t h a t  d e s c r i b e d  b y  R.  J .  SCHmTZER a n d  
coworke r s  1, t o  w h o m  we a re  i n d e b t e d  for  t h e  s t r a i n  of 
Borrelia novyi .  M a t e r i a l  for  i n f e c t i o n  was  p r e p a r e d  b y  
s u s p e n d i n g  a few d r o p s  of b lood  f r o m  a n  i n f ec t ed  mouse  in 
h e p a r i n i z e d  t r y p t o s e  b r o t h  a n d  d i l u t i n g  to  o b t a i n  3 -6  
spiroch~etes p e r  d a r k  f ield (x 900). I n t r a p e r i t o n e a l  in-  
j e c t i o n  of 0,4 cc. of t h i s  s u s p e n s i o n  i n t o  a l b i n o  mice  
w e i g h i n g  16-22  g r a m s  p r o d u c e s  a n  i n f e c t i o n  w i t h  1 -4  
p a r a s i t e s  p e r  d a r k  field in  t h e  b lood  a f t e r  18-22  hours .  

All  t r e a t m e n t s  were  b y  t h e  s u b c u t a n e o u s  rou te .  Mice 
were  o b s e r v e d  r e p e a t e d l y  t h e  f i r s t  d a y  of  t r e a t m e n t ,  
t h e n  da i ly ,  for  a p e r i o d  of  3 w e e k s ;  m o s t  of  t h e m  were  
r e i n f e c t e d  a f t e r  t h i s  t i m e  a n d  t h e  t a k e  of t h i s  r e i n f e c t i o n  
c o n s i d e r e d  f u r t h e r  c i r c u m s t a n t i a l  e v i d e n c e  of cure .  
G r o u p s  of 3 to  10 mice  for  e a c h  dosage  or  t r e a t m e n t  
s chedu le  were  used  in  t h e s e  e x p e r i m e n t s .  

Table I 
Effect of pretreatment with "ineffective" doses of penicillin in B. 

novyi infection of mice, 

24 hours 48 hours ~ *~ = v ~ 
after infection after infection ~ 

l in number of mice 

P re t rea tmen t :  Trea tmen t  : | ~ 1 11~5~ 
150/, /20 g 300M00 Iz/20 g 1 

(ineffective) 1121 

Pre t rea tmen t :  Trea tment  : 
none 300~,00/2/20 g I l l .  

1 Percentage of the initial spirochaete count. 

Results. T h e  m i n i m a l  s u b c u t a n e o u s  dose a d m i n i s t e r e d  
t h e  d a y  a f t e r  i n i t i a l  in fec t ion ,  w h i c h  signif icantly  
r ed u ces  t h e  p a r a s i t e  c o u n t  w i t h i n  3 to  5 hours ,  is 
500 ~u/20 g. F r a c t i o n s  of t h i s  dose  v a r y i n g  f rom 75 to  
150 /~, w h i c h  h a d  n o  i m m e d i a t e  e f fec t  o n  t h e  p a r a s i t e  
c o u n t ,  were  used  .for " p r e t r e a t m e n t " .  (A) One pretreat- 
ment  with ineffective doses. I n  one  se t  of e x p e r i m e n t s  
p r e t r e a t m e n t  w i t h  t h e s e  f r a c t i o n s  was  m a d e  t h e  f i r s t  
d a y  a n d  was  fol lowed,  t h e  n e x t  day ,  b y  t h e  d e t e r m i n a t i o n  
oi~the m i n i m a l  c l ea r ing  dose. I n  one  e x p e r i m e n t ,  No.  50, 
one  p r e t r e a t m e n t  w i t h  100/~, fo l lowed b y  300/~ t h e  n e x t  
day ,  r e s u l t e d  in  s i g n i f i c a n t  r e d u c t i o n  (80 a n d  9 8 % )  in  
t h e  p a r a s i t e  c o u n t  in  2/s mice  a n d  c o m p l e t e  c l ea rance  in  
t h e  t h i r d .  T h e  3 n o n - p r e t r e a t e d  mice  i n j e c t e d  w i t h  t h e  
300 /~ s h o w e d  no response .  A s o m e w h a t  s imi l a r  exper i -  
m e n t  (No. 55) is p r e s e n t e d  in m o r e  de t a i l  in  T a b l e  I. (B) 
Repeated pretreatments with ine/]ective doses. A n u m b e r  
of p r e t r e a t m e n t  s chedu le s  were  used.  I n  E x p e r i m e n t  48, 
2 p r e t r e a t m e n t s  w i t h  100/~, on  t h e  f i r s t  a n d  second  d a y s  
a f t e r  i n fec t ion ,  h a d  no  e f fec t  o n  t h e  p a r a s i t e  c o u n t .  T h e  
s u b s e q u e n t  t r e a t m e n t  was  g i v e n  t h e  t h i r d  d a y  fo l lowing  
t h e  in fec t ion .  400 a n d  800 /~ c l ea red  3 o u t  of  6 mice ,  
wh i l e  in  2 o t h e r  mice  s i g n i f i c a n t  r e d u c t i o n  t o o k  place .  
I n  c o n t r a s t ,  in t h e  n o n - p r e t r e a t e d  g r o u p  800 / ,  were  

x M. BUCK, A. C. FARR, R. J. SCHNITZER, Science 104, 370 (1946). 
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Group 

Controls: 
Untreated . . . .  

"Pret reated"  only . 

Trectt~nent : 
Non-pretreated 

group . . . . . .  

"Pret reated"  group 

Effect of 350 /~/~20 

No. of mice 

15 

15 

55 

53 

Table I1 
penicillin 48 hours after infection on the Borrelia novyi in mice 

i 

Average Effect on the spirochmtes 3 and 6 hours [ 
change of after treatment - Number of mice l 

Initial count spiroehmtes ] 
after Ineffective Slight effect Signific. redueq 

treatment (0-50q/0) (60--80 °~) tion (85-100%)1 

4,925 Increased 15 0 0 
17°,~ 

3,850 Increased 15 0 0 
30?; 

4,643 Decreased 25 21 9 
570/0 

3,262 Decreased 1 5 47 
90% 

% mice 
cleared fit 
48 hours 

6"6% 

6.6% 

21% 

54% 

comple t e ly  ineffect ive,  while  1,600 /~ gave  pa r t i a l  re- 
duc t ion  of t he  paras i te  count .  This  reduc t ion ,  however ,  
appea red  as la te  as 10 hours  af ter  t r e a t m e n t ,  while  in 
t he  p r e t r e a t e d  g roup  ha l f  of  th i s  d o s e - - 8 0 0 / * - - g a v e  
r educ t ion  wi th in  5 hours.  I n  E x p e r i m e n t  No. 49 the  same  
p r e t r e a t m e n t  schedule  (100/~ for 2 days) was used. The  
th i rd  day,  200/~ c leared 2/5 mice,  400/2 c leared 4/~ 
mice  wi th in  3 hours  and  all  5 mice wi th in  6 hours .  I n  t h e  
n o n - p r e t r e a t e d  g roup  200/~ were  ine f fec t ive ;  400 # 
c leared  on ly  ~/6 mice,  w i t h  a m a r k e d  r educ t ion  in 
an o th e r  3 mice which  occurred,  however ,  a f te r  6 hours.  

(C) E x p e r i m e n t s  on larger groups.  In  these  e x p e r i m e n t s  
carr ied  o u t  du r ing  the  years  1948-1949, us ing smal l  
n u m b e r  of  mice  in the  single expe r imen t s ,  i t  was no t i ced  
tha t ,  unde r  a n u m b e r  of condi t ions ,  per  se inef fec t ive  
penici l l in  dosages i m p r o v e  the  o u t c o m e  of successive 
t r e a t m e n t s .  I n  order  to  ob t a in  s t a t i s t i ca l ly  s igni f icant  
figures,  more  r ecen t ly  (November ,  1949) we car r ied  o u t  
two  large  expe r imen t s ,  each  i n v o l v i n g  63 and  75 mice  
respec t ive ly ,  unde r  iden t ica l  condi t ions .  F o r  " p r e t r e a t -  
m e n t "  150 t*./20 g penici l l in  was g iven  subcu taneous ly ,  
24 hours  a f te r  infec t ion .  Th is  dosage was inef fec t ive  
since the  n m n b e r  of  spirocb~etes in the  an ima l s  t r e a t e d  
d id  n o t  decrease  (init ial  count ,  203; c o u n t  5 hours  a f te r  
t r e a t m e n t ,  174; coun t  22 hours  a f te r  t r e a t m e n t ,  
3571/100 da rk  fields). Subcu t aneous  t r e a t m e n t  w i t h  
350/*/20 g fol lowed 24 hours  a f te r  p rev ious  t r e a t m e n t ,  
r e spec t ive ly  48 hours  a f t e r  infect ion.  Whi l e  this  dosage,  
as i t  appears  f rom Table  I I ,  gave  s igni f icant  r educ t ion  in 
on ly  9 ou t  of 55 mice,  in t he  p r e t r ea t ed  g roup  i t  was 
ef fec t ive  in t he  m a j o r i t y  of t he  an ima l s  (47/53). Th is  
dosage  m i g h t  also be cons idered  as t he  ave r age  (54%) 
c lear ing  dose for t h e  p r e t r e a t e d  g roup  and  as inef fec t ive  
for t he  n o n - p r e t r e a t e d  cont ro ls  (21% clearing).  

Discuss ion .  I t  has been  shown t h a t  one or  two  peni-  
cill in in jec t ions  of doses which  per  se give no t h e r a p e u t i c  
response  increase t he  sens i t iv i ty  of t he  B.  n o v y i  in fec t ion  
to l a te r  t he r apy .  The  in t e rva I  be tween  successive t r e a t -  
men t s  was such as to exc lude  any  possible a c c u m u l a t i o n  
of t he  an t ib io t i c  in the  hos t  o rganism : a 24 hour  i n t e rva l  
b e t w e e n  in jec t ions  c o m p a r e d  to  a m a x i m u m  3 h o u r  
d u r a t i o n  of t he  penici l l in  in t h e  organism.  (In th is  ex-  
p e r i m e n t a l  in fec t ion  which  clears spon taneous ly ,  we 
could n o t  es tabl ish  t he  effect  of more  f r e q u e n t  r epe t i t i on  
of t r e a t m e n t  which,  f rom a clinical  s t andpoin t ,  p resen ts  
g rea te r  in teres t . )  

On  t h e  basis  of  t he  e x p e r i m e n t a l  ev idence  i t  can  be 
conc luded  t h a t  in re iaps ing fever  infec t ion  successive 
penici l l in  t r e a t m e n t s  induce  a synerg is t ic  effect  g rea t e r  
t h a n  the  sum of the  effects  which  each  t r e a t m e n t  wou ld  

have  by  itself.  Accord ing  to  pha rmaco log ica l  t e rmino logy  
this  synerg i sm represen ts  a p o t e n t i a t i o n  phenomenon .  
This  p o t e n t i a t i o n  is pe rhaps  only  t h e  f inal  apparen t  
consequence  of t h e  c h e m o t h e r a p e u t i c  effect  on a cer ta in  
n u m b e r  of spi rochmtes  of doses which  do n o t  vis ibly 
inf luence the  bac te r i a l  p o p u l a t i o n  as a whole.  This 
l imi ted ,  invis ible  ef fec t  of "non-e f f ec t ive  doses"  might  
well  change,  however ,  t h r o u g h  some immunolog ica l  
m e c h a n i s m  t h e  respons iveness  of t he  in fec t ion  to  suc- 
cessive the rapy .  T h a t  the  c h e m o t h e r a p e u t i c  responsive-  
ness to  penici l l in  is in f luenced  b y  immunolog ica l  
p h e n o m e n a  has  been de f in i t e ly  p roven  1. Poss ib ly  sup- 
po r t i ng  this  i n t e r p r e t a t i o n  is t h e  obse rva t i on  t h a t  even 
a f t e r  doses which  h a v e  no ef fec t  on the  r a p i d l y  increasing 
paras i te  count ,  t he  progress ive  in fec t ion  coun ted  the 
n e x t  d a y  was t r e q u e n t l y  n o t  as h e a v y  (5-40/field) as 
t h a t  of t he  u n t r e a t e d  controIs  (30-90/field).  Since this 
de l ayed  inf luence on t h e  heav iness  of t h e  infec t ion  is 
n o t e d  long af te r  t he  d i sappea rance  of t he  an t ib io t i c  from 
the  organism,  i t  could h a r d l y  be caused  by  a d i rec t  action 
of the  drug,  while i t  could  be i n t e r p r e t e d  as induced 
t h r o u g h  immuno log i ca l  m e c h a n i s m  fol lowing the  effect 
on some spirochmtes.  A n o t h e r  poss ib i l i ty  t o  be con- 
s idered  is t h a t  the  p r e t r e a t m e n t  w i t h  sub the rapeu t i c  
doses m i g h t  change  the  sens i t i v i t y  of the  microorganism 
i tself  to  penicil l in.  Sugges t ive  of such a poss ib i l i ty  is the 
recent  f inding of GRUNBERG, UNGER, a n d  ELDRIDGE: 
h e m o l y t i c  s t r ep tococc i  exposed  i n  vivo to  penicil l in 
acqu i red  a h igher  sens i t iv i tyK 

On the  basis of our  p resen t  and p rev ious  f indings,  we 
m i g h t  express  t he  v i ew t h a t  t he  t h e r a p e u t i c  response 
c a n n o t  be successful ly  i n t e r p r e t e d  in numer i ca l  terms 
re la ted  to  t he  d r u g  (blood concen t r a t ion ,  dura t ion ,  etc.) 
or  to  t he  sens i t iv i ty  es tab l i shed  i n  vitro. P r e s u m a b l y ,  the 
sens i t iv i ty  of t he  in fec t ion  in t he  hos t  is cont inuous ly  
changing  as a resul t  of the  p rev ious  phases  of the rapy  
(e. g. r educ t ion  of bac t e r i a l  popula t ion)  and in te rcur ren t  
immuno log ica l  react ions .  The  va r i a t i ons  in sens i t iv i ty  
of t he  mic roo rgan i sm i tself  to  the  d rug  should  be con- 
s idered a possible con t r i bu t ing  fac tor  in such  a changing 

condi t ion.  DOROTHY KL~V and  N. ERCOLr 

D e p a r t m e n t  of  P h a r m a c o l o g y  and  C h e m o t h e r a p y  
W a r n e r  I n s t i t u t e  for T h e r a p e u t i c  Research ,  N e w  York, 
J a n u a r y  15, 1950. 
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Riassunlo  

In topi infet tat i  sper imentalmente  con Borrellia novyi ,  
l 'iniezione di una o pifl dosi di penicillina per s6 senza 
effetto apprezzabile sul l 'andamento deH'infezione (~pre- 
trattarnento,~) determina un aumento della sensibilitb. 
dell'infezione verso una successiva iniezione di penicillina 
(~drattamento, O. Questo effetto addi t ivo del pre t ra t ta-  
mento con dosi ineffet t ive e del t r a t t amen to  ~ dimo- 
strato: 1) dal fat to che dopo 3 e 6 ore dall ' iniezione di 
350/,/20 g di penicillina il numero delle spirochete nel 
sangue 8 notevolmente  diminuito negli animali  pretrat-  
taft e poi t ra t ta t i ,  mentre questo non avviene nei con- 
trolli semplicemente t r a t t a t i ;  2) dal fa t to  che negli 
animali p re t ra t ta t i  la dose di 350 #/20 g, somminis t ra ta  
48 ore dopo l ' infezione assume il valore delia dose tera- 
peutica media, in quanto le spirochete scompaiono 
completamente,  entro due giorni, dal sangue nel 54% 

dei topi, mentro negli animali non pre t ra t ta t i  la scom- 
parsa si ha solo nel 21%, per cui questa dose 8 da consi- 
derarsi inefficace. 

A spiegazione di questo fenomeno di potenziamento si 
pub supporre o che il p re t ra t t amento  con dosi subtera- 
peutiche modifichi la sensibilitk del germe verso la 
penicillina, o che l 'azione delle dosi subterapeutiche su 
alcune spirochete influenzi lo s ta to  di difesa immuni tar ia  
dell 'animale nel senso di renderne pifl valido l ' in tervento  
in oceasione di iniezioni successive di penicillina. 

Questi dati  fanno ri tenere c h e l a  sensibilit~ dell 'infe- 
zione verso certi  t r a t t amen t i  chemoterapici  non dipenda 
solamente dalla durata  del t ra t tamento ,  dalla concentra- 
zione del farmaco nel sangue, ecc. ma si modifichi di 
continuo in conseguenza delle singole introduzioni del 
medicamento.  

N o u v e a u x  l i v r e s  - B u c h b e s p r e c h u n g e n  - R e c e n s i o n i  - R e v i e w s  

Science and its Background 

By H.D.ANTHONY. 304 pp., 74 figs. 

(Macmillan & Co. Ltd.,  London, 1948) (sh. 10/6) 

Mit (cHintergrund)~ ist in diesem flott  geschriebenen 
Werk der kulturgeschichtliche Rahmen gemeint, in 
welchem sich die Entwicklung der exakten XVissen- 
schaften vollzieht. Der Autor, Lecturer  in Mathematics  
am Westminster  Training College nnd wghrend des 
zweiten "Weltkriegs Chief Inspector  of Army  Education,  
hat es fertiggebracht,  auf nur 300 Seiten die geistige 
Entwicklung der Menschheit  yon der Steinzeit  bis zum 
Atomzeital ter  in ihren charakterist ischen Zfigen zu 
skizzieren, ohne dabei die wichtigen Einzelheiten im 
Fortschri t t  der Fachwissenschaften zu vergessen. In 
jeder Kulturperiode - d e r  Verfasser unterscheidet  die 
FluBperiode (*gypter  und Babylonier),  die Mittelmeer- 
periode (Antike und Mittelalter,  d. h. Griechen, R6mer, 
Araber, Westgermanen),  die atlantische Periode (Re- 
naissance und Neuzeit) und die kommende ~(Welt- 
periode, des Atomzeital ters  yon planetarischem Aus- 
maB - wird die Zivilisation dutch Action (Politik), 
Knowledge (Wissenschaft und Technik) und Vision 
(Zeitgefiihl in Kunst  und Ideologie) best immt.  Mit zahl- 
reichen schematischen Skizzen gibt der Autor  eine in- 
struktive Darstel lung seiner historischen Klassifikation. 
Wenn auch die historische Analyse nicht  in die Tiefe 
geht und vor allem die philosophische Entwicklung des 
naturwissenschaftlichen Erkenntnisproblems ganz unter- 
Iassen wird, so ist das Werk  als ein Beitrag zu dem Vet- 
such, die Geschichtsschreibung der exakten Wissen- 
schaften aus dem Staub des biographischen und bi- 
bliographischen Details zu befreien, um die ideen- 
gcschichtlichen ZusammenhXnge hervor t re ten  zu lassen, 
nur zu begrfi~3en. 

J .  O. FLECKENSTEIN 

A Mathematician's Apology 
By G. H. HARDY. 93 pp. 

(Cambridge Univers i ty  Press) Neudruck 1948 

Diescs k|eine Buch des vor zwei Jahren verstorbenen 
englischen Mathematikers  liegt j e tz t  in zweiter Auflage 
vor. In leicht verst~indlicher und anregender Weise stellt  
uns HARDY vor  die Frage nach dem Sinn des mathe-  
matischen Schaffens. Die Mathemat ik  finder ihre Recht-  
fertigung nicht oder nur zum kleinsten Tell in dem 
Nutzen, den sie fiir andere Wissenschaften und die 
Technik bedeutet .  Es sind die geistigen Werte,  welche 
der Verfasser obenanstellt .  Abet  auch ein ~(Spiel,) ist die 
Mathemat ik  nicht. Ihre Sfitze sind durch Allgemeinheit,  
SchSnheit und Tiefe ausgezeichnet. Reizend ist die 
kleine Selbstbiographie, die uns der Verfasser im letzten 
Kapitel  gibt. Mit der Leichtigkeit ,  die nur  der englische 
Stil erlaubt,  werden wit  an sehr tiefe menschliche 
Probleme, wie solche des seh6pferisch T~tigen, heran- 
gefiihrt. E. BATSCHELET 

Higher Algebra for the Undergraduate 
By ~'[ARIF~ J.~vVEIsS. 165 pp. 

(John "vViley & Sons, New York, 1949) ($3.75) 

Das Buch ist eine Einlei tung in die Grundbegriffe der 
modernen Algebra nnd bringt  in sehr klarer Form die 
Einffihrung der negativen, gebrochenen und komplexen 
Zahlen, die Begriffe Gruppe, K6rper, Ring, die Poly- 
nome fiber einem K6rper, die Aquivalenztheorie  der 
Matrizen und ihre Anwendung auf die linearen Glei- 
chungen, die Determinanten,  und schlieBt mit  einem 
Abschni t t  fiber Faktorgruppe,  Restklassenring und 
Idealbegriff.  Zahlreiche Beispiele und Aufgaben er- 
gAnzen das didaktisch gut durchdachte ]3uch. 

G. K6TH~ 


