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P P D  oxidase  a c t i v i t y  b u t  also increased  the  levels of r a t  
s e rum x a n t h i n e  d e h y d r o g e n a s e  (XD).  Th i s  l a t t e r  effect  
ha s  aga in  been  o b t a i n e d  w i t h  some of t h e  s u b s t a n c e s  
m e n t i o n e d  in th i s  r epo r t  (see Table) .  

A l t h o u g h  DL-ethionine fai led to  a u g m e n t  s e r u m  X D  
ac t iv i ty ,  apprec iab le  increases  occur red  a f t e r  t he  appl ica-  
t ion  of t a n n i c  acid and ,  in  c o n f i r m a t i o n  of the  work  of 
AFFONSO et a12, fol lowing c a r b o n  t e t r ach lo r ide  inject ions.  
Since X D  was s t rong ly  s t i m u l a t e d  b y  levels of c a r b o n  
t e t r ach lo r ide  which  fai led to  suppress  P P D  oxidase  ac- 
t iv i ty ,  i t  would seem t h a t  the re  is no  d i rec t  r e l a t ionsh ip  
b e t w e e n  P P D  oxidase  suppress ion  on  t he  one h a n d  a n d  
X D  s t i m u l a t i o n  on  the  o t h e r  b y  a pa r t i cu l a r  subs tance .  
Again,  a l t h o u g h  b o t h  t h i o a c e t a m i d e  a n d  p - e t h o x y p h c n y l -  
u rea  failed to suppres s  P P D  oxidase,  t he  fo rmer  b u t  no t  
the  l a t t e r  s u b s t a n c e  led to a rise in r a t  s e rum X D  a c t i v i t y  
24 h a f t e r  in jec t ion .  I t  m a y  be no t ed  t h a t  the  carc inogen,  
4 -d ime thy l aminos t i l bene ,  h igh ly  ac t ive  in suppres s ing  
P P D  oxidase,  h a d  l i t t le  or  no  effect  on  s e rum X D ,  whi le  
the  less ac t ive  P P D  suppressor ,  2 -aminof luorene ,  in- 
c reased X D  to  some ex ten t .  The  non-ca rc inogen ,  4 -amino-  
f luorene,  ne i t he r  increased X D  nor  depressed  P P D  oxidasc,  

The  m a j o r i t y  of r a t  h e p a t o c a r c i n o g e n s  which  h a v e  been  
e x a m i n e d  up  to  da te  h a v e  been  found  to  suppress  r a t  
s e rum P P I )  ox idase  a c t i v i t y  a n d  the i r  e f fec t iveness  in th i s  
respect  closely parel lels  t he i r  carc inogenic  potencies ,  
Some b u t  no t  all of these  ca rc inogens  also a u g m e n t  r a t  
s e rum X D  ac t iv i ty .  One weak  hepa toca rc inogen ,  th io -  
ace tamide ,  d id  no t  suppress  P P D  oxidase  even  w h e n  ap-  
plied a t  twice t he  s t a n d a r d  dose level, a l t h o u g h  i t  in- 
c reased t e m p o r a r i l y  X D  a c t i v i t y  a t  b o t h  levels. I n j ec t i ons  
of non -hepa toca rc inogen ic  s u b s t a n c e s  failed e i t he r  to  
suppress  P P D  oxidasc  or  to  e leva te  XD,  W c  shou ld  like 
to  r e m a r k  t h a t  a l t h o u g h  t he  weak  carc inogen,  4 ' - m e t h y l -  
4 - d i m e t h y l a m i n o a z o b e n z e n e  p roduced  no  decl ine  in P P D  
oxidase  when  app l ied  a t  the  s t a n d a r d  l e v e l t  i t  d id  evoke  
a t e m p o r a r y  suppress ion  a t  twice th i s  level, 

Any  c o m p o u n d  which  is found  to  suppress  se rum P P I )  
oxidase  a n d / o r  to  e l eva te  X D  in the  r a t  u n d e r  o u r  exper i -  
m e n t a l  cond i t ions  m a y  be  suspec ted  as a po t en t i a l  hepa to -  
carc inogen.  

My thanks are due to Prof. H. N. GREEN for his interest and 
support a n d  t o  the University of Sheffield for tim James Morrisol~. 
Fellowship ill cancer research. 

W. J .  P.  NEISt[ 

Cancer Research Unit, The University, She//ieM (England), 
Ju ly  14, 1958. 

R/sumd 

On a observ6  une  d i m i n u t i o n  de la para-phdnylSne- 
d i amine -oxydase  e t  parfois  une  a u g m e n t a t i o n  dc  la x a n -  
t h i n e  d6hydrogenase  d a n s  le s6 rum s a n g u i n  des r a t s  
t ra i tds  avec  que lques  s u b s t a n c e s  canc6rigSnes p o u r  le foie, 

D O. R. AFFONSO, E, ]~[IXIDIERI, L, P. RIBEIRO, and G, G. VIL- 
LELO, Proe. Soc. exp. Biol. Med. 90j 5°7 (1955), 

Correlation between para-Phenylene Dtamlne 
Oxldase Activity and the Copper Content of Rat 

Serum 

I n t r a p c r i t o n c a l  in j ec t ion  of some powerfu l  h c p a t o c a r -  
c inogens  in to  a lb ino  ra t s  resul t s  in an  apprec iab le  reduc-  
t ion  of t he  level  of the  coppe r - con t a in ing  enzyme,  para- 

p h e n y l e n e  d i a m i n e  ( P P D )  ox ida se  1, as  d e t e r m i n e d  b y  
RAWN'S m e t h o d  2 a n d  also of t h e  t o t a l  s e r u m  c o p p e r  as  
e s t i m a t e d  co lo r ime t r i ca l ly  w i t h  s o d i u m  d i e t h y l d i t h i o -  
c a r b a m a t e  3. I n j e c t i o n s  of c e r t a i n  o t h e r  s u b s t a n c e s ,  h o w -  
ever ,  s t i m u l a t e  s e r u m  P P D  ox idase  a c t i v i t y  a n d  a t  t h e  
s ame  t i m e  p roduce  h i g h  levels  of c o p p e r  in  t h e  s e r u m .  
Again ,  a p p a r e n t l y  n o r m a l  r a t s  4 m a y  s o m e t i m e s  e x h i b i t  
a b n o r m a l l y  h igh  levels  of P P D  ox idase  a n d  here ,  too,  h i g h  
levels of s e r u m  coppe r  a re  e n c o u n t e r e d .  

E v i d e n t l y ,  t h e r e  is a s t r o n g  pos i t ive  l inea r  c o r r e l a t i o n  
b e t w e e n  t h e  coppe r  level of r a t  s e r u m  a n d  i t s  P P D  oxi-  
dase  ac t iv i ty .  Th i s  is c lear ly  s h o w n  b y  t h e  s c a t t e r  d i a -  
g ram,  in wh ich  is col lected d a t a  f rom v a r i o u s  e x p e r i m e n t s .  
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Relationship between rat .¢~rutu copper levels and para-phenylene 
dianfine oxidase activity. 

Chest blood was obtained a t  death from all male rats O and from 
female rats ~ .  Tail blood was obtained from female rats • under 

ether anaesthesia. 

We  f o u n d  for 29 (N) se rums ,  a c o r r e l a t i o n  coe f f i c i en t  

of + 0.94 (r) for w h i c h  t he  t - t es t  v a l u e  ( t = r ~ / N - -  2] 

]/1 - - ~ )  was  14.8. S ince  t h i s  v a l u e  g r e a t l y  exceeds  t h e  
0-1% p r o b a b i l i t y  level,  t h e  c o r r e l a t i o n  is h i g h l y  s igni -  
f icant .  

P u t t i n g  y = s e r u m  c o p p e r  level  (fzg/100 ml)  
a n d  x = P P D  ox idase  level  ( expressed  as  op t i c a l  

d e n s i t y  a t  530 miz ) we found  t h e  fo l lowing m e a n  v a l u e s :  

= 203,93 a n d  ~ = 0.4539 

a n d  s t a n d a r d  d e v i a t i o n s :  

S.D.y = 92-991 a n d  S . D . x =  0-152. 

F r o m  these  va lues  we o b t a i n e d  t he  r eg ress ion  e q u a t i o n s  : 

y ---- 575.93x -- 57.499 
a n d  x = 0-001546y + 0-138654 

which  a re  s h o w n  in t he  Figure .  

T h e  s t a n d a r d  er rors  of e s t i m a t e  a re :  

S , E . y =  S.D.y V l - r 2 =  30,7811 

a n d  S.E.x = S.D.x V 1 - r ~ = 0.050433. 

I W.J .  1 ). NEIstb Expcr. 15, 20 (1959). 
= H, A. RAVtI,¢, The Lancet 1956, 726. 
a C. J, GUHI.ER, r~I, E. LAIIEY, H, ASI/ENBRUCKER, G.E.  CART- 

WRIC, ItT, and ~i. ~,[. WINTROBE, J. biol. Chem. 196, '209 (1952). 
a Hypercupremia frequently accompanies both acute and chronic 

infections, see e .g .C.J .  GUBLER, M. E. LAUEV, G. E. CARTWRIGHT, 
and M. M. WINTROBE, Amer. J. Physiol. 171, 652 (1952). 
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I t  is of in t e res t  t h a t  HOLMBERG and  LAURELL 5 found  
a s t rong  posi t ive  l inear  corre la t ion  b e t w e e n  h u m a n  se rum 
copper  levels and  the  ab i l i ty  of the  serums to  oxidise P P D  
a t  p H  6 as de t e rmined  manomet r i ca l ly ,  

In  a n o t h e r  connect ion ,  a smal l  n u m b e r  of se rums  f rom 
u n t r e a t e d  and  X- i r r ad i a t ed  cancer  p a t i e n t s  h a v e  been  
e x a m i n e d  and  we have  again  found  a pos i t ive  l inear  cor- 
re la t ion  b e t w e e n  the  copper  c o n t e n t  and  P P D  oxidase  
ac t iv i ty  (N = 10; r = + 0.87; t = 5-13 - jus t  on the  0-1% 
level). 

I should like to thank Mr, G. W. BLOMFIELD Of the Sheffield 
Radiotherapy Centre for permission to study some of his cases and 
Mr. L. R. RExvEs who collected the hunmn serums. My thanks are 
also due to Misses J. A. OSBOR~'E and A. WILLIAMS for their excel- 
lent assistance and to the University of Sheffield for the James 
Morrisou Fellowship in cancer research. 

W, J. P. I~EIStI 

Cancer Research Unit, 7"he University, Sheffield (Eng- 
land), Ju ly  ld, 1958. 

Table 
Peroxidase activity in the uterus wall 

Section 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

,4D/mg N in specimen from 

placental insertion 
(incl. metrial gland} 

0-58 

0-49 

1.25 

0.73 

0-79 

interposed sections 

1-17 

0-83 

0.66 

1.04 

0.62 

Average 0-77 0.86 
± 0.30 ± 0-24 

Rdsumd 

Ii y a une  corr61ation tr~s for te  en t re  l ' ac t iv i t6  de la 
para-ph6nyl~ne diamine  oxydase  du s6rum sanguin  du 
ra t  e t  de  son t a u x  en cuivre.  

5 C. G. HOLMIaERG and C.-B. LAURELL, Seand. J. clin. Lab. In- 
vest. 3, 103 (1951). 

Metrtal Gland and Peroxidase Activity 

The locat ion of t he  metr ia l  g land in the  u te rus  of the  
p r e g n a n t  r a t  x and  the  i n t ima t e  re la t ion  be tween  the  gran-  
u lar  ceils and  the  b lood capil laries sugges t  a func t iona l  
connec t ion  b e t w e e n  the  two  s t ruc tures ,  e.g. a de l ivery  of 
some subs t ance  in to  the  blood.  Such an i n t e rp r e t a t i on  
has  been  given to  t he  m a s t  cel l -capi l lary a r r a n g e m e n t .  
A n o t h e r  poss ibi l i ty  would  be t h a t  the  met r ia l  g land ac ted  
as a p ro tec t ive  bar r ie r  to  free t he  b lood f rom mate r ia l  
h a r m f u l  to  fe tus  or  p lacenta .  Since peroxidases  reac t  i~ 
vitro with  a large n u m b e r  of subs t ances  of var ious  k inds  
and  because  of t he i r  possible  role in some hydroxy ta t i ons ,  
th is  g roup  of enzymes  m i g h t  pa r t i c ipa t e  in a de tox i fy ing  
mechan i sm.  

I n  one e x p e r i m e n t  of several  w i th  cons i s t en t  results ,  
r a t  was  e x s a n g u i n a t e d  a few days  before the  expec ted  
t e r m i n a t i o n  of p regnancy .  The  u te rus  was  opened ,  t he  
fe tuses  cau t ious ly  r emoved ,  a n d  the  u te r ine  wall  cu t  
t r ansve r se ly  in to  sect ions  so t h a t  eve ry  second sec t ion  
con ta ined  a si te of p lacen ta l  inser t ion  r ich in met r ia l  g land 
cells, the  pieces in b e t w e e n  consis t ing of normal  u te r ine  
wall. No. 1 was the  sec t ion  neares t  to  t he  ve r t ex  of a 
horn,  No. 10 nea res t  to  the  o the r  ve r t ex .  The  pieces were 
weighed  (98-169 rag), h o m o g e n i s e d  wi th  four  vo lumes  of 
0.15 M KC1, and  the  h o m o g e n a t e  cen t r i fuged  for lr/2 rain 
a t  12000 r .p .m.  To a B e c k m a n  cell (1 cm, 1-3 ml, r o o m  
tempera tu re )  were  added  1-0 ml  of a 10:1 v / v  m i x t u r e  of 
ace ta te  buffer  (0.1 M, p H  4,9) and  mes id ine  hydroch lo r ide  
(0-2 M in water) ,  0.1 ml  of t he  s u p e r n a t a n t  to  be a s sayed  
and  0,05 ml  of 0.10 M h y d r o g e n  peroxide .  The increase 
in l ight  abso rp t ion  a t  490 mEz 2 be tween  50 a n d  150 s a f te r  
the  add i t ion  of the  peroxide  was  t a k e n  as a measure  of 

1 H. SELYE and T. McKEow~, Prec. R. Soe., London, [B] t19, 
1 (1935). 

2 K. G. PAUL and Y. AvI*Do~, Aeta Chem. Scand. 8, 637 (1954). 

t he  ac t iv i ty  (AD = 0.11-0-36). The  s u p e r n a t a n t s  were Mso 
assayed  for n i t rogen  (micro-Kje ldah l  , 1.9-3-0 rag N/ml) .  
The results ,  however ,  lend no s u p p o r t  to  the  a s sumpt ion  
t h a t  the  met r ia l  g land con ta ins  s igni f icant  a m o u n t s  of 
perox idase  (Table). 

F rozen  pieces of the  u t e rus  wall  were  sec t ioned  and  
s ta ined  wi th  benz id ine -hydrogen  peroxide .  The  cells of 
t he  met r ia l  g land showed no pa r t i cu l a r  colour,  whereas  
the  epi thel ia l  cells as well as some sca t t e r ed  e l ement s  
( leukocytes,  and  poss ib ly  others) in t he  under ly ing  t issue 
exh ib i t ed  a deep  blue colour. 

This work is a part of investigations supported by Svenska 
Sfillskapet f6r Medicinsk Forskning (G.B.), and Statens Medicinska 
Forskningsgr~d (K.G.P.). 

G. BLOO~ and  K. G. PAUL 

Department el Cell Research and Genetics and Depart- 
ment o/ Biochemistry, Nobel Medical Institute, Stockholm. 
August l l ,  7958. 

Zusammen/assung 

Mit  Hilfe des Mes id in tes t s  wurde  in der  IKucosa, n ich t  
abe r  in den  me t r i a l en  Dri i sen  des t r&chtigen R a t t e n u t e r u s  
eine P e r o x y d a s e  gefunden.  

mgo-Inositol in the Biosynthesis of Benzyl- 
penicillin by the Mycelial Suspensions of 

Penicillium chr~sogemtm 

Since the  b iosyn thes i s  of benzylpenic i l l in  b y  the  myce-  
lial suspens ions  of Penicillium chrysogenum in p h o s p h a t e  
buf fe r  plus p h e n y l a c e t a t e  (PA) is s t imu la t ed  by  a va r i e ty  
of c a r b o h y d r a t e s  x, i~ is of in t e res t  to  u n d e r s t a n d  t h e  mech-  
an i sm of such  a s t imula t ion .  W i t h  th is  objec t ,  the  effects 
of a v a r i e t y  of  c a r b o h y d r a t e s  and  the i r  me tabo l i c  pa th -  
ways  unde r  these  condi t ions  are  being s tudied .  In  cont in-  
ua t ion  of our  work  r e p o r t e d  wi th  glycerol  2, we have  now 
s tud ied  the  effect  of myo-inositol, a c o m p o u n d  of consider-  
able b iochemica l  in te res t  3. The  p h o s p h o r y l a t e d  der iva t ive  

I V. N. DESHeANDE and K. GARAPATHI, Exper. 13, 475 (1957}; 
J. sci. industr. Res. 17c, 59 (1958). 

2 R..1- IRANI and K. GANAPATHI, Exper. 14, 329 (1958). 
a H. A. LARDY, The Vitamins, vol. II (Ed. by "W. H. SEBaELL 

and R. S. HARRIS, Academic Press, New York 1954), p. 323. 


