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w h e t h e r  a s imi la r  s t a t e  of affa i rs  ex is t s  in  Fusarium, t h e  
mycel iaI  e x t r a c t  was  m a d e  par t ic le - f ree  b y  e i t he r  f i l ter ing 
it  t h r o u g h  k iese lgnhr  9 or  s p i n n i n g  t h e  e x t r a c t  a t  19000 g 
in a r e f r ige ra ted  cen t r i fuge  for  30 m i n  a t  2 ° C. W h e n  such 
ex t r ac t s  were d ia lyzed  a n d  t h e n  t e s t e d  for t r a n s a m i n a s e  
ac t iv i ty ,  e s sen t i a l ly  t he  same  resu l t s  were o b t a i n e d  as 
wi th  o r d i n a r y  ex t rac t s .  Th i s  m i g h t  m e a n  t h a t  t r ans -  
aminases ,  a t  leas t  in fungi ,  are  n o t  conf ined  to the  par t i cu-  
late f r ac t i on  as in  an imaD.  

I thank Prof. P. 3[AHEStIWARI, Head of the Botany Department 
for providing laboratory facilities. 

B .  D .  SAN~VAL 

Department o/ Botany, University of Delhi (India), 
April 8, 1958. 

Zusammen[assung 

Aus 17usarium lycopersici wurde  ein E n z y m p r / i p a r a t  
gewonnen,  welches  Glutamins~iure  d u r c h  T r a n s a m i n i e -  
rung  aus  c~-Ketoglutars~Lure bi ldete .  V on  den  gepr t i f ten  
20 Aminos~iuren d i e n t e n  die fo lgenden  als D o n a t o r e n  der  
A m i n o g r u p p e  : Tyros in ,  O r n i t h i n ,  Alan in ,  Meth ion in ,  Leu- 
cin, Isoleucin ,  Prot in ,  P h e n y l a l a n i n ,  T r y p t o p h a n ,  Val in  
und  Asparag ins~ure .  Das  T r a n s a m i n a s e s y s t e m  sche in t  
n i ch t  a n  S t r u k t u r e n  des  C y t o p t a s m a s  g e b u n d e n  zu seth. 
Die R e s u l t a t e  s t i m m e n  im P r i nz i p  m i t  j e n e n  i iberein,  
welche bet  Neurospora u n d  be t  He fen  g e f u n d e n  wurden .  

S p e c i f i c  R o t a t i o n  o f  P h e n y l a c e t y l g l u t a m i n e  

E x c r e t e d  b y  C a n c e r  P a t i e n t s  a n d  N o r m a l  S u b j e c t s  

Accord ing  to I~6GL 1, t u m o u r  t i ssue  p ro te ins  c o n t a i n  
s u b s t a n t i a l  a m o u n t s  of t h e  ' u n n a t u r a l '  fo rms  of some ~- 
a m i n o  acids,  p a r t i c u l a r l y  D-g tu tamic  acid.  These  f indings  
h a v e  been  d i s p u t e d  ~, b u t  r e c e n t  work  of }-IILLMANN el al. 8 
lends f u r t h e r  s u p p o r t  to  the  poss ib i l i ty .  

I t  was  t h o u g h t  t h a t  t he  fol lowing p rocedure  m i g h t  
th row some l i gh t  on  t i le  ques t ion  of t he  occurrence  of 
B-glutamic  acid in cance r  pa t i en t s .  

W h e n  p h e n y l a c e t i c  acid is inges ted  b y  h u m a n s ,  con-  
juga t ion  w i t h  g l u t a m i n e  occurs  (o ther  m a m m a l s  util ise 
glycine ~) a n d  l a e v o r o t a t o r y  p h e n y l a c e t y l g l u t a m i n e ,  
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C , H s C O N H C H ( C O O H  ) (CHz) 2CONH2, is exc re t ed  in t h e  
u r ine  5. I f  D- as well  as  L-g lu tamic  ac id  is a v a i l a b l e  for  
p ro t e in  syn thes i s  in  c a n c e r  p a t i e n t s ,  i t  s e e m e d  poss ib le  
t h a t  b o t h  ' n a t u r a l '  a n d  ' u n n a t u r a l '  f o r m s  of g l u t a m i n e  
m i g h t  also occur  in these  pa t i en t s .  T h u s  the  specif ic  r o t a -  
t ion  of p h e n y l a c e t y l g l u t a m i n e  (PAG) exc re t ed  b y  c a n c e r  
p a t i e n t s  shou ld  be lower t h a n  t h a t  of t he  c o n j u g a t e  f rom 
norma l  sub jec t s  b y  an  a m o u n t  d e t e r m i n e d  b y  t he  q u a n t i -  
t y  of D-g lu tamine  ava i l ab le  for con juga t i on .  Since p h e n y l -  
acet ic  acid in smal l  doses is we l l - to l e ra t ed  b y  h u m a n s  6 
(PAG has  been  obse rved  as a n o r m a l  m e t a b o l i t e  in h u -  
m a n s  7) i t  was dec ided  to c o m p a r e  p o l a r i m e t r i c a l l y  con-  
j uga t e s  f rom n o r m a l  pe r sons  a n d  f rom c a n c e r  cases w h o  
ingested smal l  a m o u n t s  of p h e n y l a c e t i c  acid.  

I n  the  e x p e r i m e n t  now repor t ed ,  2 ma le  c a n c e r  p a t i e n t s  
a n d  1 male  n o r m a l  sub j ec t  e ach  rece ived  b y  m o u t h  I g of 
pheny tace t i c  acid (as s o d i u m  sa l t ;  100 ml of  b i c a r b o n a t e  
solut ion)  and  the  dose was r epea t ed  3 h la ter ,  Ur ine  was  
col lected u n d e r  to luene  for 24 h f rom tile s t a r t  of t he  ex- 
pe r iment .  The  ur ines  were c o n c e n t r a t e d  a t  35 -40°C  in  
vacuo, acidif ied w i th  su lphur i c  acid a n d  e x t r a c t e d  con-  
t i nuous ly  w i th  e thy l  ace t a t e  following, w i t h  a few modi -  
f ications,  t he  m e t h o d  of THIEICFELDER a n d  SHERWIN 5. 
The  products ,  wh ich  were o b t a i n e d  as s i lky wh i t e  f lakes  
a f t e r  one c rys t a l l i s a t ion  f rom e t h y l  ace t a t e ,  m e l t e d  in-  
def in i te ly  a t  a b o u t  110°C a n d  d e c o m p o s e d  v igo rous ly  a t  
--~ 120°C. Desp i te  t he  s imi l a r i t y  in m e l t i n g  p o i n t  be-  
hav iour ,  n i t rogen  ana lyses  (see Table ,  col. 3) showed  t h a t  
t h e  subs t ances  were no t  pu re  P A G  (for w h i c h  c a l c u l a t e d  
N %  = 10.6), and  m a n o m e t r i c  s tud ies  ~ (Table ,  col. 5 ) i n -  
d ica ted  t h a t  t hey  con t a ined  app rec i ab l e  a m o u n t s  of urea.  
THIERFELI)ER and Sm':RWlN 5 ob t a ined ,  in  a d d i t i o n  to  
pure  PAG,  a complex  cons i s t ing  of 1 mole P A G  + 1 mole  
u rea  for which  t hey  recorded  a specific r o t a t i o n  of -- 14 °. 
In  our  experience,  i t  was found  t h a t  w i t h o u t  t a k i n g  s teps  
to  remove  urea  before e x t r a c t i o n  of t he  ur ine  w i t h  e t h y l  
~metate, PAG p roduc t s  c o n t a i n i n g  up  to severa l  moles  of 
u r ea  could be  isolated.  

Fo r  t he  p resen t  e x p e r i m e n t ,  no  a t t e m p t  was m a d e  to  
e l imina te  u rea  f rom the  onee-c rys ta l l i sed  p roduc t s ,  t h e  
ro t a t i ons  of which  were m e a s u r e d  in d is t i l led  w a t e r  a t  

20°C. Fo r  ca lcu la t ion  of t he  specific r o t a t i o n  [el, t h e  
we igh t  of P A G  in each  p r o d u c t  was e s t i m a t e d  b y  sub-  
t r a c t i n g  the  we igh t  of u r ea  as d e t e r m i n e d  (a) b y  m a n o -  
m e t r y  and  (b) by  ca l cu la t ion  f rom N %  (assuming  t h a t  
t he  prodt lc t  c o n t a i n e d  1lAG a n d  u rea  on ly ;  no g lucu ron ide  
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Specific rotations of phenylacetylghttamine excreted by cancer patients and a normal sut)jeet 

Subject 

L 
M 

N 

Condition 

Myeloid leukaemia 
Tera toma of testis (operated). Ex- 
tensive secondaries in pars-aort ic  
region and widespread deposits in 
lungs 
Normal 

F()lllld 
N% 

16"5 

21"1 
17'1 

Calculated 
/l re ,'1. ~o 

16-4 

29.2 
18.0 

PAG complex from urine 

~lallO- 
metric 
urea % 

29.4 
20.3 

g cmnplex] 
lltll g w a t e r  

2.0087 

1.9785 
1.9646 

-0 .302  

- 0.241 
-0 .285  

I'oclg o corrected fl,r 
tlr(,a °/o as 

calculated deternfined 
mauometr. 

- 17.97 

- 17.45 - 17.45 
- 18.34 - 18.17 
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or  any  o the r  subs tances  could be de t ec t ed  in the  p roduc t s  
used for po la r imet ry  and  each solut ion gave  the  s ame  u.v. 
s p e c t r u m  wi th  absorp t ion  peaks  a t  252, 258, and  264 m/~). 
The presence of urea would  be expec ted  to  have  l i t t le  
effect  on the  ro ta t ion  of P A G  and  suppo r t  for this  as- 
sumpt ion  was found in ca lcula t ions  made  f rom [~] values  
given by  THIERFELDER a n d  SHER3,VIN 5 for P A G : u r e a  
(1:1) complexes.  Thus  for a complex  which  had  [c~71,~ = 

Z D  

-- 13.97 °, the  specific ro t a t i on  based  on the  actual  weigh t  
of PAG presen t  was  - 1 7 . 3  °. 

Polar imet r ic  m e a s u r e m e n t s  were m a d e  wi th  a Hi lger  
s t a n d a r d  po la r ime te r  (Model Mk. II.  A) using a 1 dcm tube  
(l = 1; capac i ty  --, 1-25 ml;  sod ium light).  The angula r  
ro ta t ion  was d e t e r m i n e d  wi th  reference to  w a t e r  blanks .  
The specific ro t a t i on  is g iven by  

[~l~ "° = 100-  ~/c" l" d, 

where  c = g PAG/100 g w a t e r  and  d = dens i ty  of the  solu- 
tion. In  the  p r e s e n t  e x p e r i m e n t s  t he  solut ion densi t ies  
were no t  measu red  and  were  t aken  as equal  to  uni ty .  The 
resul ts  are given in the  Table.  

THIERFELDER and  SHERX, VIN 5 have  quo t ed  values  of 
--17-14 °, --18.1 ° and  - 1 8 . 4 4  ° for b iosyn the t i c  PAG 
and  of - 1 7 . 9  ° for syn the t i c  PAG.  

I t  would  appear ,  therefore ,  t h a t  the  abi l i ty  of cancer  
pa t i en t s  to  con juga te  g lu tamine  wi th  pheny lace t i c  acid 
is un impa i r ed  b u t  t h a t  l i t t le or  no D-glutamine was avail-  
able for t h e  con juga t ion  react ion.  Thus,  al lowing for the  
l imi ta t ions  of t h e  p re sen t  me thod ,  K6GL'S f indings  could 
no t  be conf i rmed.  

The wr i t e r  would  like to  sugges t  t h a t  some of the  
pos i t ive  resul ts  p rev ious ly  ob ta ined  m a y  h a v e  been  due  
to  unsuspec t ed  c o n t a m i n a t i o n  of t h e  cancer  t issues w i th  
micro-organ isms  such as B.  subtilis,  capsules  of which  are 
k n o w n  to con ta in  appreciable  a m o u n t s  of D-glutamic acid% 

i should like to thank Dr. H. JACKSON of the Holt Radium Insti- 
tute, Manchester for his kind cooperation which enabled this ex- 
periment to be carried out and Dr. J. W. Missis of the Department 
of Biochemistry, Universityof Edinburgh for nitrogen analyses. The 
work was.carried out while I was in receipt of a Melville Trust 
Fellowship in cancer research in the University of Edinburgh. 

W. J. p.  NEISH 

Cancer Research Unit ,  Univers i ty  o /She / f i e ld ,  M a r c h  lO, 
t958.  

Rdsumd 

On a isol~ l 'acide ph6ny lac6 ty lg lu tamine  de l 'u r ine  de 
ma lades  a t t e i n t s  de cancer  e t  d ' u n  su je t  no rma l  qui avai-  
e n t  absorb6 de l 'acide ph6nylac6t ique .  I1 n ' y  a pas  de 
diff6rence en t re  les ro t a t ions  sp~cifiques de ces conjugu&s. 
Les r6sul ta ts  m o n t r e n t  que  l ' isom~re op t ique  non naturel  
D-glutamine ne se t rouve  pas  duns  cer ta ins  su je ts  canc~- 
reux.  

9 C. B. THORNE, Symposimn Soc. gen. Microbiol. 6 (Bacterial 
Anatomy) (1956), p. 69. 

I n c o r p o r a t i o n  o f  A d e n i n e - 4 , 6 - C  ~4 

i n t o  N u c l e i c  A c i d s  

BENNETT and  KRUCKEL I r epo r t ed  on the  incorpora t ion  
of aden iae  in to  nucleic acids of a va r i e t y  of mouse  t issues  
in 4 -6  m o n t h s  old C57 mice. The p re sen t  r epo r t  ex t ends  

1 E. L. BENNETT and B. KROCKEL, Biochim. biophys. Acts 17, 
503, 515 (1955). 

th is  s t u d y  of adenine  incorpora t ion  in to  r ibo- (RNA)  and 
deoxyr ibonuc le ic  acid (DNA) to  t issues inc luding brain 
of 5-6  weeks old W e b s t e r  s t ra in  albino mice. Al though  it 
was ini t ia l ly p l anned  to pursue  th is  t ype  of invest igat ion 
ex tens ive ly ,  it  has  h a d  to be d iscont inued.  Hence.  it 
s eemed  p roper  to  r epor t  t h e  results ,  a t  th i s  t ime,  in a 
p re l imina ry  form. 

W e b s t e r  s t ra in  whi te  mice ~ weighing 16 to  18 g were 
in jec ted  in t raper i tonea l ly  wi th  2.0 mg of adenine-4,  6-C la 
con t a in ing  2.2 × 107 d is /min  in 0.5 ml  of isotonic  saline. 
Af te r  17 h the  an imals  were sacrif iced by  cervical  fracture 
a n d  the  brain,  liver, spleen,  smal l  in tes t ine  and  carcass 
( including bone),  a f te r  skinning,  i m m e d i a t e l y  removed.  
The  isolat ion of R N A  and  D N A  and  the  d e t e r mi n a t i o n  of 
specific ac t iv i ty  of  adenine  in these  f rac t ions  were  carried 
ou t  essent ia l ly  by  m e t h o d s  previous ly  descr ibed  a. 

Specific activity of nucleic acid adenine in various tissues of normal 
VVebster mice*. (dis/min]/,g Adenine) 

RNA 

Brain 
Liver 
Small Intestine . . 
Spleen 
Carcass 

DNA 

160 
635 

1040 
625 
178 

Tissue 

128 
100 
637 
456 
165 

RNA:DNA 

1'3 
6'4 
1"6 
1"4 
1"1 

* Mice injected intraperitoneally with 2"0 mg of adenine-4,6-C t4 
containing '2 .0 × 107 dis]rain, and s*acrifieed 17 h later: 

The  specific ac t iv i ty  of nucleic acid adenine  in the 
var ious  t issues of a mouse  ana lyzed  17 h a f t e r  adminis t ra-  
t ion  of adenine-4,  6-C 14 is shown in t he  Table.  The RNA: 
D N A  rat ios  of these respect ive  tissues of 4 mice similarly 
ana lyzed  were cons i s ten t ly  reproducible .  The adenine  in- 
co rpora t ion  in to  D N A  was genera l ly  g rea te r  here  than 
no ted  by  BENNETT 4 wi th  adu l t  C57 mice, par t icu lar ly  in 
t he  liver. The m u c h  younger  "Webster mice employed  in 
the  p resen t  expe r imen t s  were still ac t ive ly  growing and 
hence  p r o b a b l y  syn thes iz ing  D N A  and  incorporat ing 
adenine  to  a g rea te r  ex t en t .  I t  m i g h t  be noted ,  in this 
connect ion ,  t h a t  in e x p e r i m e n t s  w i th  whi te  ra t s  MARRIA~ 5 
found a cons ide rab ly  h igher  u p t a k e  of adenine-8-C ~4 in the 
D N A  of res t ing  l iver of young  ra ts  t h a n  t h a t  previously 
observed  in e x p e r i m e n t s  w i th  older  rats .  The R N A : D N A  
ra t io  ca lcula ted  f rom his resul ts  wi th  liver of young  rats 
was  6-1. Of cons iderable  in teres t ,  too,  was the  large in- 
co rpora t ion  of t he  labeled adenine  in to  the  b ra in  nucleic 
acids, par t i cu la r ly  in view of the  so-called blood-brain 
barrier% 

Direct  compar i sons  of the  rat ios  observed  here for the 
incorpora t ion  of adenine  in to  R N A  and  D N A  wi th  the 
f indings of o thers  are r endered  difficult  by  the  wide ex- 
p e r i m e n t a l  d ivers i ty  in an imal  s t ra ins  and  ages, methods 
of admin i s t r a t i on  of the  labeled pur ine  and  t ime intervals 
following admin i s t r a t i on  (see rev iew by  BROWN and 
]~OLLT). 
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