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GROSS ~ s tud ied  t h e  ef fec t  of da i l y  s.c. in jec t ions  of 
p h e n y l a c e t i c  ac id  on  t h e  g r o w t h  of t h e  W a l k e r  t r a n s -  
p l a n t a b l e  t u m o u r  in  r a t s  a n d  f o u n d  t h a t  t h e  s u b s t a n c e  
exe r t ed  no  s ign i f i can t  i n h i b i t o r y  ac t i v i t y .  H o w e v e r  he  
showed  t h a t  i n j ec t ions  of e t h y l  p h e n y l a c e t a t e  r e su l t ed  in  
cons ide rab le  i n h i b i t i o n  of t u m o u r  g rowth .  I n  our  own  
expe r imen t s ,  s o d i u m  p h e n y l a c e t a t e  was  supp l i ed  in t he  
d r i n k i n g  w a t e r  to  r a t s  b e a r i n g  s u b c u t a n e o u s  t r a n s p l a n t s  
of t he  R d / 3  t u m o u r .  As s h o w n  in t h e  Table ,  t h i s  t r e a t -  
m e n t  fa i led to  i n h i b i t  t u m o u r  g rowth .  I n d e e d  t he  resu l t s  
sugges t  t h a t  t h e  t r e a t m e n t  caused  some  e n h a n c e m e n t  of 
• t u m o u r  g rowth .  

I n  o rde r  to  secure  f u r t h e r  i n f o r m a t i o n  on  t h e  effect  of 
g l u t a m i n e  d e p r i v a t i o n  on  t h e  g r o w t h  of r a t  t u m o u r s ,  
we t e s t e d  t h e  t h e r a p e u t i c  ac t ion  of t h e  sod ium sa l t  of 
para-aminosalicylic acid (PASA)  which ,  accord ing  to  
KAWAMATA a n d  HIRATANI s is de tox i f i ed  a t  l eas t  in  p a r t  
b y  c o n j u g a t i o n  w i t h  g l u t a m i n e  in t he  r a t .  V~rhen t h i s  
c o m p o u n d  was  fed to  I~d/3 t u m o u r  r a t s  a t  t h e  level  of 
6 m g / m l  of d r i n k i n g  wate r ,  some ev idence  of  t u m o u r  
i n h i b i t i o n  was  ob t a ined .  T w o  of t h e  t u m o u r s  fa i led to  
grow a n d  1 t u m o u r  was  m a r k e d l y  r e t a r d e d  (3.6 g a t  
14 days) .  One r a t  d ied  on  d a y  13 w i t h  a t u m o u r  of 
35.4 g a n d  t he  r e m a i n i n g  2 r a t s  w h i c h  were  ki l led on  
d a y  14 h a d  t u m o u r s  of 37.5 a n d  36.6 g. In  ou r  exper i ence  
w i t h  t h e  R d / 3  t u m o u r  we h a v e  occas iona l ly  found  one  
s p o n t a n e o u s  regress ion  p e r  g roup  of  6 t r a n s p l a n t  ra ts .  
Ou r  r e su l t s  sugges t  t h a t  P A S A  m a y  b e  c a p a b l e  of  
e x e r t i n g  some  i n h i b i t o r y  ac t ion  a g a i n s t  R d / 3  s a r c o m a  
b u t  i t  would  be  p r e m a t u r e  to  r e l a t e  t h i s  ac t ion  to  t h e  

Effect of sodium phenylacetate and sodium para.aminosalicylate 
on the growth of Rd]3 sarcoma in rats 

Group Mean body During 14 days Mean 
weight (g) on mean consumption tumour 
Day 0 Day 14 per rat of weight 

(g) :t: S.D. 
Food Fluid Corn- 
(g) (ml) pound in 

fluid (g) 

A 237 263 196 353 - 42.0::t:: 8.4 
B 216 236 173 384 1.213 49.1:t=18.3 
C 213 214 186 284 1.704 22.6-t-17.7 

Albino male rats (3 groups of 6) each received a s.c. transplant of 
0.05 ml of Rd]3 tumour mince along the right flank on Day 0. 
All groups were fed Diet No. 86 (Oxoid Ltd., London) ad lib. 
Group A (controls) given 500 ml of fresh tap water daily. Group B 
given daily a fresh solution of 1.58 g of sodium phenylacetate in 
500 ml of tap water starting on Day 1. Group C given daily a fresh 
solution of 3 g of sodium para-aminosalicylate in 500 nfl of tap 
water starting on Day 1. Food and fluid consumption per group 
measured daily. Experiment terminated on Day 14. 

supposed  ab i l i t y  of P A S A  to  seques te r  g l u t a m i n e  in  
t he  ra t .  

I n  1958 NEISH 9 r e p o r t e d  some s tud ies  o n  t h e  f o r m a t i o n  
of g l u t a m i n e  c o n j u g a t e s  b y  n o r m a l  sub j ec t s  a n d  c a n c e r  
p a t i e n t s  w h o  t o o k  sma l l  o ra l  doses of sod ium p h e n y l -  
ace ta t e .  No m a r k e d  d i f ferences  could  be  found  b e t w e e n  
t h e  op t i ca l  r o t a t i o n s  of t i le  p h e n y l a c e t y l g l u t a m i n e  con-  
j u g a t e s  exc re t ed  b y  t he  2 g roups  b u t  i t  was  e s t ab l i shed  
t h a t  t he  ab i l i t y  of c a n c e r  p a t i e n t s  to  excre te  p h e n y l -  
a c e t y l g l u t a m i n e  was n o t  i m p a i r e d  a n d  t h a t  s m a l l  doses  
of p h e n y l a c e t i c  ac id  were  wel l  t o l e r a t e d  b y  al l  sub jec t s .  
I t  m a y  be  of i n t e r e s t  to  n o t e  t h a t  one  of t h e  p a t i e n t s  
( p a t i e n t  M. T a b l e  9) exper i enced  a feel ing of wel l -be ing  
a f t e r  he  i n g e s t e d  s o d i u m  p h e n y l a c e t a t e .  

A p a r t  f r om t h e  f ac t  t h a t  p h e n y l a c e t i c  acid ac t s  as 
a p l a n t  g r o w t h  h o r m o n e ,  t h e  c o m p o u n d  ha s  n o t  rece ived  
e x t e n s i v e  p h a r m a c o l o g i c a l  s tudy .  MIRSKY et  al. 1° found  
t h a t  a n u m b e r  of p l a n t  g r o w t h  h o r m o n e s  inc lud ing  indote  
ace t ic  acid (which,  inc iden ta l ly ,  f o rms  a g l u t a m i n e  con-  
j u g a t e  in  t h e  h u m a n  n)  h a v e  i n s u l i n a s e - i n h i b i t o r y  a n d  
h y p o g l y c e m i c  a c t i v i t y  in  t h e  ra t .  Ef fec t s  of t h i s  k i n d  
m a y  h a v e  to  be  looked for  in  f u t u r e  p ro j ec t s  r e l a t i n g  to  
t he  m e t a b o l i s m  of p h e n y l a c e t i c  acid in h u m a n s .  

I n  conclusion,  i t  m a y  be  n o t e d  t h a t ,  in  ex t ens ions  of 
t he  s tud ies  of GRoss  c i ted  above ,  a n t i - t u m o u r  a c t i v i t y  ~ 
ha s  been  c l a imed  for  es te rs  of o t h e r  p l a n t  g r o w t h  regula-  
to r s  such  as  indole  ace t ic  acid a n d  2, 5 -d i ch lo rophenoxy-  
ace t ic  acid in  a n i m a l  e x p e r i m e n t s  a n d  in  h u m a n s .  I t  
would  a p p e a r  t h a t  t h e r e  are  r e a s o n a b l y  good g rounds  
for  a t t e m p t i n g  to  i n h i b i t  t h e  g r o w t h  of h u m a n  cancers  
b y  t h e  app l i c a t i on  of t h e  r e l a t i ve ly  n o n - t o x i c  c o m p o u n d  
p h e n y l a c e t i c  acid a n d  i ts  esters.  

Rdsumd. On a m o n t r 6  que  l ' ac ide  pheny lacGt ique  p e u t  
8 t re  u t i l e  p o u r  le t r a i t e m e n t  d u  c a n c e r  h u m a i n .  
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P R O  E X P E R I M E N T I S  

Eine Methode zur Trockenfixation grossflAchiger 

Di inne  Gross f l~chenschn i t t e  y o n  O r g a n e n  u n d  Ganz-  
t i e r e n  s ind  - be i  e n t s p r e c h e n d e r  V o r b e h a n d l u n g  des  
Gewebes  - d u r c h  Gef r i e r schne iden  ftfissig f ix i e r t en  Mate-  
rials1, ~ u n d  t i e fge f ro renen  N a t i v m a t e r i a l s  in  de r  Regel  
e in fach  anzu fe r t i gen .  So kGnnen  flfissig f ix ie r te  Gross-  
s c h n i t t e  n a c h  e inem spezie l len  V e r f a h r e n  beispielsweise  
f e u c h t  au f  P a p i e r  aufgezogen  u n d  k o n s e r v i e r t  w e r d e n  2. 

Die  A u f b e w a h r u n g  y o n  n a t i v e n  K r y o s t a t s c h n i t t e n  i s t  
be i  I Z a u m t e m p e r a t u r  n u t  n a c h  T r o c k n u n g  mGglich, wobe i  

Kryostatschnitte 

die H a l t b a r k e i t  j e d o c h  l i m i t i e r t  ist. Es  wurde  d a h e r  e in  
V e r f a h r e n  en twicke l t ,  K r y o s t a t s c h n i t t e  y o n  G a n z t i e r e n  
d u r c h  G e f r i e r t r o c k n e n  u n d  B e d a m p f e n  m i t  F o r m a l d e h y d  
in  e ine bei  R a u m t e m p e r a t u r  h a l t b a r e  F o r m  zu fiber-  

1 j .  GotzGr~ trod J. E. WENTHWOR'rX~, Jl R. microsc. Soc. 59, 231 
(1949). 

2 W. HARTU~C, Zentbl. allg. Path. 100, 407 (1960). 
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a Sagittalschnitt (Medianebene) durch eine 
220 g schwere, mit 14C-markierter Substanz 
behandelte Ratte. a) Autoradiogramm, Nega- 
tiv-Darstellung, b) Fixierter Kryostatschnitt. 

¢ 

fiihren. Dadurch wird die bei autoradiographischen Un- 
tersuchungen notwendige Zuordnung yon Schwgrzungen 
der Autoradiogramme zu den entsprechenden Gewebs- 
strukturen, die oftmals nur dutch einen visuellen Ver- 
gleich mit  den Nativschnit ten exakt  m6glich ist, wesent- 
lich erleichtert (Figur). 

Methode. Die auf einer selbstklebenden Tr~gerfolie 
haftenden Nativschnit te  (50-80 t~m) werden nach An- 
fertigung der Autoradiogramme gefriergetrocknet (Ge- 
friertrocknungsanlage Delta II,  Fa. M. Christ, Osterode; 
p < 10-3T orr, Eiskondensatortemperatur  --90 °C), unter 
Vakuum auf Raumtempera tur  gebracht und im Vakuum- 
exsikkator fiber Paraformaldehyd (5-10g) 4 - 5 h  auf 
60°C erw~.rmt. Zur Entfernung des bei der Fixation 
gebildeten Wassers werden die Schnitte anschliessend 
1-2 h bei Raumtempera tur  vakuumgetrocknet.  Die freie 
Schnittfliiche wird mit  Tesafilm® verklebt;  das Gesamt- 
prAparat kann zusAtzlich in eine Folie eingeschweisst 
werden. 

Auf diese Weise ergeben sich fixierte DauerprAparate, 
die zur Information und Dokumentat ion geeignet sind. 
Die natiirlichen Farben sind durch eine geringe Aus- 
bleichung nur wenig vergndert. Weiterhin kann in den 
Grossfli~chenschnitten die Vorbestimmung optimaler Ex- 
ponierzeiten und die Messung der relativen Radioaktivi-  
tiitsverfeilung mit  dem Diinnschicht-Scanner schnell 
durchgefiihrt werden. Das PrAparat darf hierbei nur mit  
einem m6glichst diinnen Film iiberklebt sein. Nach Aus- 

schneiden einzelner Organe bzw. umschriebener Gewebs- 
abschnitte l~sst sich ihre relative Aktivi t~t  auch mit  
einem 2n-Methandurchflusszghler messen. Bei diesem 
Verfahren entfAllt die flit die Densitometrie problema- 
tische Mittelwertsbildung bei ungleicher Verteilung der 
Radioakt ivi tgt  innerhalb eines Organs. Die quant i ta t ive  
Best immung der Aktivi t~t  eines Organs bzw. eines be- 
s t immten Gewebsabschnitts kann nach automatischer 
Verbrennung der Proben (z. B. im Probenverbrennungs- 
system nach Wegner/Winkelmann, Typ BF  5010 der 
Fa. Berthold/Frieseke GmbH) im Flfissigkeitsszintilla- 
tionsz~thler durchgefiihrt werden. 

Summary. By exposure to formaldehyde vapor after 
freeze-drying large cryostat  sections are brought into a 
stable form. These sections can be used for documentation 
and may be compared easily with autoradiograms made 
of the same slices. Furthermore, a method is shown of 
evaluating these sections with a thin-layer scanner and 
a 2~-flow counter, or by measuring quant i ta t ively  the 
radioact ivi ty of single, excised organs or parts of tissues 
after automatic  combustion by liquid scintillation 
counting. 
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Elec tro thermal  Studies  on Prote in  P o w d e r s .  Electrical  Conduct iv i ty  of Gluten in T h e r m a l  Gradients  

'Bound'  water  present in proteins is considered to be 
int imately connected with the character of their native 
state 1. Information on the energy levels of binding and 
differentiation between these levels might therefore aid 
studies on variation in the native state of protein pow- 
ders. Classical differential thermal analysis of gluten and 
other protein powders indicates tha t  water is released 

over a relatively small temperature interval  2. ELEY et 
al.2, 4 in their studies on dry protein powders have shown 
that  a linear relationship exists between log ~10 and T -1 
over the range 30-160°C for d.c. conductivities thus 
excluding the possibility of conductivi ty effects arising 
from second order transitions or abrupt  changes in the 
surface contact of powder particles. A study of the changes 


