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each  and  i ncuba t ed  a t  20°C overn ight .  The  m o r t a l i t y  
of t he  n e m a t o d e s  was  obse rved  using an  i nve r t ed  Lei tz  
microscope  a t  60 × magni f ica t ion .  The  MEYER/SCHNEI- 
DERMAN J H "  was  more  ac t ive  t h a n  the  I{.GLLER J H L  
A s y n t h e t i c  ana logue  was  ac t ive  while  a s y n t h e t i c  com-  
p o u n d  lacking  the  i m p o r t a n t  epoxide  group was re la t ive ly  
inact ive.  These J H  t y p e  c o m p o u n d s  had  the  s a m e  re la t ive  
ac t iv i t ies  when  t e s t e d  using inh ib i t ion  of C. briggsae as 
the  assay  sys tem.  

~Ve conclude  t h a t  t he  J H  t y p e  c o m p o u n d s  affect  t h e  
g rowth  and  d e v e l o p m e n t  of n e m a t o d e s  in axenic  culture,  
and  can be c o m p a r e d  by  tox ic i ty  to  N. carpocapsae or 

Table II. Toxicity of juvenile hormone (JH) type compounds to 
first stage larvae of Neoaplectana carpocapsae DD136 

JH-t~Te compound Survivors at 24 h (%) 
(~g]ml) 

400 200 100 50 20 0 

R6I.LER 67 72 75 72 88 100 
MEYER/SCHREIDERMAN 0 0 0 11 64 100 
Synthetic ~ 0 0 0 6 93 100 
Compound lacking epoxide b 89 - 84 100 100 100 

3,4-methylenedioxyphenyl 6,7-epoxygcranyl ether s. b Ethyl 6,7, 
10,11-tetrahydrofarnesoate. For each hormone level, 5 larvae were 
inoculated into duplicate tubes containing 0.20 ml of CbMM with 
heroin and supplemented with hormone treated )t-globulin. Control 
medium (0 txg/ml JH) was supplemented with ether treated ~,-giobu- 
lin. After 24 h incubation at 20°C nematodes were examined for 
viability. 

by  inh ib i t ion  of d e v e l o p m e n t  of C. briggsae. No effect  
on specific d e v e l o p me n t a l  stages,  moul t ing,  or sex devel-  
o p m e n t  was  d e t e c t e d  9, ~0. 

Zusammen/assung. I n s e k t e n j u v e n i t h o r m o n e  u n d  -ana-  
loge w u r d e n  an  ve r sch iedenen  f re i l ebenden  u n d  paras i t i -  
schen  N ~ m a t o d e n  ge tes te t .  Bei Neoaplectana carpocapsae 
w u r d e n  tox i sche  E f f e k t e  und  bei  Caenorhabditis briggsiae 
R e i f u n g s h e m m u n g  fes tgeste l l t .  
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AD S T I M U L A N D U M  

P h e n y l a c e t i c  Ac id  as  a P o t e n t i a l  T h e r a p e u t i c  A g e n t  for  the  T r e a t m e n t  of  H u m a n  Cancer  

I n  t h e  summalaf  of a p rev ious  work,  I{OBER'rS and  
SIMONSEN 1 r e m a r k e d  t h a t  a p p a r e n t l y  ' t u m o r  cells are  
ope ra t ing  a t  a marg ina l  level of g lu t amine  ava i lab i l i ty  
b y  compar i son  w i t h  o the r  t i ssue  ~. T h e y  bel ieved t h a t  
g ln t amine  an t agon i s t s  ough t  to  have  a n t i - t u m o u r  ac t iv i ty  
b u t  found  t h a t  compe t i t i ve  inh ib i to rs  such  as y-L- 
g l u t a m y l h y d r a z i d e  were  no t  pa r t i cu la r ly  successful  as 
t u rnou t  inhibi tors .  T h e y  concluded t h a t  ' in order  to  be 
able to  e m p l o y  g lu t amine  an tagon i s t s  in a m a x i m a l l y  
effect ive m a n n e r  it will be  necessary  to d i rec t  a t t e n t i o n  
to  m e t h o d s  o1 decreas ing  fo rma t ion  and  l ibera t ion  of 
g lu tamine  in to  t he  c i rcula t ion b y  no rma t  t issues as well  
as to  d i s tu rb ing  i ts  u p t a ke  a n d  u t i l iza t ion  in t h e  t u m o r  
cells themse lves ' .  

I t  is now sugges ted  t h a t  a s imple  m e t h o d  for  dep le t ing  
t h e  g lu t amine  reserves  of cancer  p a t i e n t s  m i g h t  be  based  
on  t h e  ab i l i ty  of h u m a n s  to  de tox i fy  pheny lace t i c  ac id  
by  con juga t ion  wi th  g lu tamine .  This  de tox ica t ion  reac-  
t ion  which  resul ts  in t he  excre t ion  of pheny lace ty lg lu t -  
amine  in t he  ur ine was  f irs t  de t ec t ed  b y  THIERFELDER 
and  SHERWlN* and  la ter  s tud ied  in more"  de ta i l  by  
SHERWm et  al. s. POWER 4 found  t h a t  t he  same conjuga-  
t ion  reac t ion  occurred  in t h e  ch impanzee  b u t  o the r  m a m -  
ma l i an  species  exc re t ed  the  acid as a glycine con juga te  
and  b i rds  de tox i f i ed  pheny lace t i c  acid b y  con juga t ion  
w i t h  o rn i th ine  5. 

Since pheny lace t i c  acid is no t  m a r k e d l y  tox ic  for 
h u m a n s  i t  is cons idered  t h a t  th i s  ma te r i a l  mer i t s  inves t iga-  
t ion  as an  a n t i - t u m o u r  agen t  by  i tself  or  in con junc t ion  
w i t h  g lu t amine  a n t i m e t abo l i t e s  or cance r -chemothe ra -  
peu t i c  drugs  of o the r  types .  Because  of t he  unique  mode  

of de tox i ca t i on  of pheny lace t i c  acid in  t he  h u m a n  i t  
is e x p e c t e d  t h a t  t he re  will be no para l le l  b e t w e e n  the  
resul ts  of c h e m o t h e r a p e u t i c  e x p e r i m e n t s  w i th  t h i s  acid 
in t u m o u r - b e a r i n g  r o d e n t s  and  the  o u t c o me  of clinical 
t r ia ls  in t i le h u m a n  cancer  pa t i en t .  

A l t h o u g h  the  mode  of de tox ica t ion  of pheny lace t i c  
acid in the  r a t  has  a p p a r e n t l y  no t  been  inves t iga ted  in 
vivo,  MOLDAVE and  MEISTER ~ found  t h a t  whereas  h u m a n  
l iver  slices can  syn thes i se  rad ioac t ive  pheny lace ty lg lu t -  
amine  f rom [14C]-L-glutamine r a t  l iver  slices fail to  do so. 
These  e x p e r i m e n t s  suggest  t h a t  t he  r a t  will  be  unable  
to  con juga te  pheny lace t i c  acid w i t h  g lu t amine  in vivo.  
Thus  if g lu t amine  dep r iva t i on  i s  ' i m p o r t a n t  for  t u m o u r  
inhibi t ion ,  pheny lace t i c  ac id  t h e r a p y  is l ikely to  h a v e  
l i t t le  o r  no effect  on  t h e  g rowth  of t r a n s p l a n t a b l e  r a t  
tumours .  
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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). 


