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hydro lys i s  a0 of t h e  p roposed  i n t e r m e d i a t e  I I .  A n  ana logous  
i n t e r m e d i a t e  (II ,  R = C1) m a y  also be  fo rmed  in  t h e  
de tox i f i c a t i on  of e t h y l e n e  d ich lor ide  which ,  t o g e t h e r  w i t h  
e t h y l e n e  b r o m o h y d r i n ,  is k n o w n  to  p roduce  t he  s ame  
m e t a b o l i t e s  as E D B  4. 

F e r t i l i t y  s tud ies  in  r a t s  w i t h  S- ( f l -hydroxye thy l ) -  
cys te ine  ( I I I )  g iven  ora l ly  (5 x 1 g/kg) h a v e  s h o w n  t h a t  i t  
h a s  no  a n t i - s p e r m a t o g e n i c  ac t iv i ty .  E t h y l e n e  d i m e t h a n e -  
s u l p h o n a t e  a t  e i t he r  i × 100 m g / k g  i n t r a p e r i t o n e a l l y  or  
10 × 25 m g / k g  ora l ly  p roduces  in fe r t i l i t y  in ma le  r a t s  b y  
d i rec t  a c t i o n  on  t h e  i n t e r m e d i a t e  r a n g e  of s p e r m a t o g e n i c  
cells ( spe rma t id s  a n d  spe rma toey te s ) ,  w he r ea s  e t h y l e n e  di- 
b r o m i d e  shows no  c o m p a r a b l e  ac t iv i ty .  Th i s  sugges ts  t h a t  
t h e  a n t i - s p e r m a t o g e n i c  a n d  t he  a n t i - t u m o u r  a c t i v i t y  of 
E D S  is n o t  due  to  a n y  of i t s  i so la ted  m e t a b o l i t e s  b u t  
invo lves  a m e c h a n i s m  of specific cel lular  a l k y l a t i o n  2. 

Zusammen/assung. ~ _ t h y l e n g l y k o l - d i m e t h a n s u l f o n a t  
(EDS)  wi rd  y o n  der  iRatte zu N-Ace ty I -S- ( f l -hydroxy-  
~i thyt)-cystein (V), N-Ace ty I -S - ( f l -hydroxy~ thy l ) - cys t e in -  
S-oxyd  (VI), u n d  Methansu l fonsAure  a b g e b a u t .  A t h y l e n -  

d i b r o m i d  ( E D B )  g ib t  ausse r  V u n d  VI ,  S - ( f l -Hydroxy-  
~ thy l ) - cys t e in  ( I I I )  u n d  wi rd  wet te r  zu K o h l e n d i o x y d  u n d  
a n o r g a n i s e h e m  S u l p h a t  v ia  S - ( f l -Hydroxy / i thy l ) - cys t e in -  
S-oxyd  (IV) a b g e b a u t .  Ke ine  d e r  e r w A h n t e n  Stof fwechse l -  
p r o d u k t e  s ind gegen T u m o r e n  oder  gegen S p e r m a t o g e n e s e  
wi rksam.  
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Xanthine Oxidase Activity in the Brain 

B r a i n  h a s  been  r e p o r t e d  to  be  devo id  of x a n t h i n e  
ox idase  (XO) a c t i v i t y  ( x a n t h i n e  o x i d o r e d u c t a s e  1, 2, 3, 2 
I.U.B.) ~ a n d  in  t h e  r e c e n t  t r ea t i s e s  of MclLWAIN ~ a n d  of 
FRIEDE 3 t h e r e  is no  re ference  to  t h e  p resence  of t h i s  
e n z y m e  in t h e  b ra in .  However ,  a low a c t i v i t y  was  found  
in t h e  b r a i n  of t he  dog  a n d  t he  sheep  ~. T he  e n z y m a t i c  
a c t i v i t y  of x a n t h i n e  d e h y d r o g e n a s e  (XD) in  t h e  b r a i n  of 
t he  mouse  was  found  to  increase  up  to  10 t i m e s  in  t h e  
a n i m a l s  in fec ted  w i t h  yel low fever  a n d  o t h e r  v i rus  5, a n d  i t  
was  r e p o r t e d  r ecen t l y  t h a t  X O  decreases  s h a r p l y  in t h e  
b r a i n  of t h e  r a t  d u r i n g  narcos i s  p roduced  b y  s o d i u m  
b a r b i t a l  (Mcdinai)s .  These  c o n t r a d i c t o r y  r e su l t s  led us  to  
r e i n v e s t i g a t e  t he  X O  a c t i v i t y  of t he  b r a i n  of  some 
c o m m o n l y - u s e d  an ima l s  for  e x p e r i m e n t a l  r e sea rch  of t he  
n e r v o u s  sys tem.  

XNistar ra ts ,  w h i t e  mice  (average  20 g), a d u l t  gu inea-p igs  
a n d  male  r a b b i t s  were  d e c a p i t a t e d  a n d  t he  b r a i n s  r ap id ly  
t a k e n  o u t  w a s h e d  w i t h  ice-cold d is t i l led  w a t e r  a n d  b l o t t e d  
w i t h  "vVhatman No. 50 p a p e r  to  r e m o v e  b lood clots.  B r a i n  
was  care fu l ly  s e p a r a t e d  f rom t h e  cerebe l lum,  weighed  a n d  
m a i n t a i n e d  in t he  f reezer  u n t i l  h o m o g e n i z e d  w i t h  phos -  
p h a t e  buf fe r  0 .025M,  p H  7.0 in a P o t t e r - E l v e h j e m  all 
glass h o m o g e n i z e r  us ing  a t e f lon  pest le .  T h e  v o l u m e s  of 
t h e  h o m o g e n a t e s  were a d j u s t e d  to  1 :10  w i t h  t h e  buf fe r  
a n d  cen t r i fuged  for  15 ra in  a t  10, 0 00 g a n d  t he  s u p e r n a t a n t  
p i p e t t e d  off. Cow b r a i n s  were  o b t a i n e d  f rom t h e  s l augh te r -  
house  a n d  k e p t  f rozen  u n t i l  used. X O  was m e a s u r e d  
s p e c t r o p h o t o m e t r i c a l l y  as exp l a ined  in  t h e  Table .  

X D  was  e s t i m a t e d  us ing  T h u n b e r g  e v a c u a t e d  t u b e s  
c o n t a i n i n g  in  t h e  side a r m  0.4 ml  of 0 .1% of 2, 3, 5 - t r i p h e n y l  
t e t r a z o l i u m  chlor ide  (TPTC) as h y d r o g e n  a c c e p t e r  a n d  
0.052 ~moles  x a n t h i n e .  T h e  f o r m a z a n  p r o d u c e d  a f t e r  
30 ra in  i n c u b a t i o n  a t  37 °C was e x t r a c t e d  w i t h  p e t r o l e u m  
e t h e r  a n d  m e a s u r e d  co lor imet r ica l ly  a t  495 nm.  I n  these  
cond i t ions  low va lues  were  o b t a i n e d  b u t  w h e n  pre-  
i n c u b a t e d  10 m i n  w i t h  0.28 ~zmoles of n i c o t i n a m i d e  a d e n i n e  
d i n u c l e o t i d e  ( N A D ) / m l  of t h e  s u p e r n a t a n t ,  as h y d r o g e n  
accep te r ,  t h e  r e a c t i o n  inc reased  marked ly .  T h e  va lues  ex-  
p ressed  in  lzg f o r m a z a n  p r o d u c e d  p e r  m g  p r o t e i n  were  15, 
19, 17.5, 10 a n d  9 r e spec t ive ly  for  t he  ra t ,  t h e  mouse ,  t h e  

guinea-p ig ,  t h e  r a b b i t  a n d  t h e  cow-. P r o t e i n  was e s t i m a t e d  
s p e c t r o p h o t o m e t r i c a i l y  us ing  t he  f o r n m l a  of KALCKAR 7. 

T h e  resu l t s  a re  s u m m a r i z e d  in  t h e  Table .  The  r a t  a n d  
t he  gu inea -p ig  showed  t he  h ighes t  va lues  in  t he  b ra in ,  b u t  

Xanthine oxidase in brain and cerebellum of some animals 

Animals No. X O in ~.molcs/mg protein 

Brain Cerebellum 
range average 

Mouse 25 0.012-0.022 0.003 
Rat 35 0.023-0.068 0.018 
Guinea-pig 5 0.018-0.042 0.020 
Rabbit 2 0.008-0.010 0.010 
Cow 2 0.004-0.008 0.008 

XO measured in 0.5 mI of the supernatant incubated with 0.05ptmoles 
of hypoxanthine and Tris buffer pH 7.4 for 2 h at 37°C and the 
reaction stopped by the addition of 2 ml 12% (v/v) perchloric acid. 
The filtrate adjusted to 4 ml with the acid. Absorbancy read at 
290 nm and the results calculated in uric acid and expressed in 
~zmoles produced/rag protein of the supernatant. 2 blanks run for 
each determination: one with all the reagents plus brain but not 
incubated and the other with all reagents except the substrate and 
incubated for 2 h. 
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no XO was  de t ec t ed  in the  cerebel lum of the  mouse.  In  
spi te  of the  h igh  XO of b lood se rum of t he  cow s, the  bra in  
p r e sen t ed  compara t i ve ly  low values. The failure of previous  
workers  to  f ind X D  ac t iv i ty  in the  bra in  t i ssues  could be 
expla ined  by  the  low sens i t iv i ty  of t he  m e t h y l e n e  blue 
m e t h o d  used and  the  necess i ty  to  increase t he  dehydro -  
gena t ion  reac t ion  by  the  previous  incuba t ion  wi th  NAD. 
The  func t ion  of XO in the  bra in  is no t  ye t  known;  however ,  
the  va r i a t ions  in virus infect ion and  the  decrease dur ing  
narcosis  by  b a r b i t u r a t e s  sugges t  a possible  role of th is  
e n z y m e  in t he  me tabo l i sm  of t h e  cen t ra l  ne rvous  t issues  9,x0 

Rdsumd. La  x a n t h i n e  oxydase  a 6t6 d6termin6e dans  la 
p a t t i e  su rnagean t e  des homogen6 i sa t s  centr i fug6s  de cer-  
veau  et  cervelle  de d ivers  a n i m a u x  (souris, rat ,  cobaye,  
lapin,  vache)  par  s p ec t ropho tom6 t r i e  de Yacide ur ique  
p r o d u i t  apr6s i ncuba t ion  de 2 h avec l ' hypoxan th ine .  Le 

cerveau  du r a t  e t  du cobaye  son t  les p lus  r iches en ce t te  
enzyme,  mais  la cervelle de la souris  est  d6pourvue  d ' ac t i -  
vit6. La x a n t h i n e  d6hydrase  s ' es t  mont r6e  plus ac t ive  apr6s 
incuba t ion  avec le NAD.  
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Fat ty  Ac id  C o m p o s i t i o n  o f  M y c e l i u m  o f  Penic i l l ium chrysogenum G r o w n  i n  D i f f e r e n t  C a r b o h y d r a t e s  
a s  a So l e  S o u r c e  of  C a r b o n  

C a r b o h y d r a t e  c o n s t i t u e n t s  of mycel ia  of Penicillium 
chrysogenum grown unde r  d i f fe ren t  c a rbon  sources have  
been s tud ied  by  IRANI and  GANAPATHI 1. The var ious  
ca rbon  sources used were pentoses ,  hexoses  and sugar  
acids.  The  a m o u n t s  of  var ious  c o m p o n e n t s  of ca rbohy-  
d ra t e s  c h a n g e d  wi th  t he  change  in the  ca rbon  source.  

On s imilar  l ines we are p resen t ing  some of our  observa-  
t ions  on t h e  gross f a t t y  acid compos i t ion  of t he  myce l ium 
of P. chrysogenum grown on d i f ferent  c a r b o h y d r a t e s  as 
sole ca rbon  source. The d i f fe ren t  c a r b o h y d r a t e s  used 
include:  3 pentoses ,  name ly  D-arabinose,  I)-xylose and  
D-ribose; 2 hexoses,  glucose and  f ructose  and  a disac-  
charide,  sucrose. The syn the t i c  m e d i u m  of GITTERMAN 
and  NIGHT 2 was  used to  cu l t iva te  the  mycel ia  and  cons is ted  
of 5 g/1 a m m o n i u m  ni t ra te ,  5 g/1 po t a s s ium d ihyd rogen  
phospha t e ,  0.5 g/1 m a g n e s i m n  su lpha te  (7H20),  0,1 g/1 
ferrous sulphate ,  0.01 g/1 zinc su lphate ,  0.01 g/1 manganese  
chlor ide and  0.01 g/1 ca lc ium chlor ide ; p H  was ad jus t ed  to  
6.5 w i th  NaOH.  The desi red sugar  was  asept ica l ly  added  
to  t h e  m e d i u m  a t  the  concen t r a t i on  of 2%. 100 ml m e d i u m  
in 500 ml E r l e n m e y e r  flask was  inocula ted  wi th  10 ml  of 
the  seed cul ture  of P. chrysogenurn (HA-6 strain)  and  
grown on  the  r o t a r y  shaker  giving 250 r p m  for 48 h. 
Mycelia were h a r v e s t e d  by  cent r i fugat ion ,  washed  wi th  
p h o s p h a t e  buffer  and  dr ied unde r  vacuum.  

The dr ied mycel ia  were  f inely powdered ,  and  pre-  
weighed a m o u n t s  of th is  powde r  were used to  ex t r ac t  the  
lipid by  FOLCH'S m e t h o d  ~ using 2:1 ch loroform and  
m e t h a n o l  mix ture .  Af te r  d e t e r m i n i n g  the  a m o u n t  of lipid, 
th is  f rac t ion  was hydro lysed  a n d  m e t h y l a t e d  by  the  usual  
s t a n d a r d  procedures .  The m e t h y l  es ters  of f a t t y  acids were  
s epa ra t ed  a n d  e s t i m a t e d  on  gas c h r o m a t o g r a m  w i t h  f lame 
ionizat ion de t ec to r  on a 6-foot co lumn of D E G S  (20%), 
coa ted  on ch romoso rb  P a t  195 °C. 

The  resul ts  of t h e  var ious  analyses  are g iven in t he  
Table.  I t  appea r s  f rom the  Table,  t h a t  in t he  presence  of 
pen toses  as t h e  sole ca rbon  source, to ta l  l ipids of t he  
mycel ia  are  kep t  low, whi le  i t  is 2-3 t imes  more  w h e n  
pen toses  are  rep laced  b y  hexoses  or  d i sacchar ide  as a sole 
ca rbon  source. T h o u g h  the re  is v a s t  d i f ference  in the  l ipid 
c o n t e n t  of t h e  myce l ia  g rown on pen toses  and  hexoses ,  t he  
gross f a t t y  acid compos i t ion  of all t he  mycel ia  appea r s  to  
be more  or  less similar.  F a t t y  acids r anged  f rom C-12 to  
C-20, Mthough  t h e  lower acids  C-12 to  C-15 were  observed  
to  be p r e s e n t  in t races .  C-17 was  a lmos t  ab sen t  and  only  

glucose g rown mycel ia  showed t races  of th is  acid. C-18:2 
was  ma x i ma l  in all t he  mycel ia  a m o u n t i n g  to  a b o u t  
40 -50% of the  to ta l  f a t t y  acids.  A good po r t ion  of C-16 
was  also no ted  while the  res t  were  below 10% or in  t race  
amoun t s .  

Fatty acid composition of myeelium of P. chrysogenum grown on 
different carbon sources 

Carbon source used 

D-arab- D-xylose D-ribose 
inose 

D-glucose D-fructose Sucrose 

Total 4.67 6.67 4.33 12.7 18.7 19.0 
lipids (g %) 

Fatty Percentage distribution 
acids 
C-12 Trace Trace Trace Trace Trace Trace 
C-14 0,31 Trace Trace Trace Trace Trace 
C-15 0 .63 Trace Trace 1.8 1.25 1.2 
C-16 36.37 25.95 27.5 23.8 24.25 17.3 
C-16:1 0.47 0.25 0.4 3.0 0.7 1.15 
C-17 - - - Trace - Trace 
C-18 3.55 8.60 4.2 9.0 12.4 8.85 
C-18:1 4.31 18.70 5.4 4.7 9.6 11.25 
C-18:2 54.32 40.4 53.8 48.0 36.0 53.0 
C-20 - 2.1 3.0 4.5 5.8 6.3 
C-20:4 - 3.75 5.7 4.2 9.8 0.65 

Zusammen/assung. Der bisher  wenig b e k a n n t e  F e t t -  
s / iuregehal t  in Mycetien wi rd  un te r such t .  
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