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chloroform. The af la toxin  bands  were scraped out -sa id  
e luted wi th  methanol .  The afIatoxi-ns were de t e rmined  by  
measur ing the  absorp t ion  a t  363 n m  and using the  ex- 
t inc t ion  coeff icients  r epor ted  by  NAm~EY and  NXS~ITT7 
The rad ioac t iv i ty  was de t e rmined  w i t h  a Tracer lab  gas 
flow counter .  

Results. Under  the  exper imen ta l  condi t ions  described,  
labelled acetate ,  meva lona te  and  leucine were  incor- 
po ra t ed  in to  af la toxins  by  the  mi tochondr ia l  f ract ions  or 
r econs t i tu t ed  homogena te s  f rom A./lavus grown in e i ther  
still or shake  cul tures (Table). W i t h  p repa ra t ions  f rom 
still cultures,  t he  h ighes t  counts  were g iven by  meva lona te  
fol lowed b y  leucine and  t h e n  acetate .  An incorpora t ion  
of abou t  0.4% was  achieved wi th  meva lona te .  In  ex t rac t s  

Incorporation of labelled compounds into aflatoxins by cell-free 
extracts from A./lavus 

Labelled Fraction 
compound 

Shake culture Stationary culture 
(cpm) (cpm) 
Aflatoxin Aflatoxin Aflatoxin Aflatoxin 
B G 13 G 

A c e t a t e - I -  Reconst i -  2216 2500 168 396 
14C t u t e d  

h o m o g e n a t e  
Ml tochron-  1624 1060 420 348 
dr ia l  

nL-meva lon ic  Recons t i -  3048 2120 4712 872 
aeid-2-~dC - t u t e d  
l ac tone  h o m o g e n a t e  

Mitoehon-  2308 1112 5828 2292 
dr ia l  

oLdeuc ine-  Recons t i -  1848 1704 456 532 
U - u C  t u t e d  

h o m o g e n a t e  
MitochoI> 1104 1496 396 696 
dr ia l  

The composition of the incubation mixture and assay procedures 
were as described under 'Materials and methods'. Reconstituted 
homogenate and mitoehondrial fractions taken for incubation 
contained 75.0 mg and 41.3 mg of protein respectively in the case of 
preparations from stationary cultures and 42.0 and 20.0 mg of 
protein respectively in those from shake cultures. 

f rom shake cultures,  t he  differences were no t  so mark ed  
b u t  meva lona te  again g a v e s l i g h t l y  h igher  counts  t h a n  
leucine or acetate .  The  incorpora t ion  ob ta ined  f rom 
mi tochondr iM prepa ra t ions  general ly var ied  f rom abou t  
50% to more  t h a n  100% of t h a t  given by  the  reconst i -  
t u t e d  homogena tes ,  suggest ing t h a t  mos t  of t he  enzymes  
involved in t he  b iosynthes i s  of af la toxins  are localized in 
the  mi tochondr ia l  f ract ion.  W i t h  the  r econs t i tu t ed  
homogena t e  f rom shake cul tures  and  ~dC-mevalonic acid 
lactone,  specific activitie~ ob ta ined  for af la toxins  B 1, B,a, 
G 1 and  G~ were 13,570, 252,600, 41,090 and  252,300 cpm/  
mg respect ively .  

F u r t h e r  studies~ a r e  in progress  to  de t e rmine  the  
proper t ies  of the  cell-free enzyme  s y s t em repor ted  here,  
as well as the  p a t h w a y  by  which  the  af la toxins  are 
syn the t i zed  s. 

Rdsumd. Incorpora t ion  d 'ac6tate- l - l*C,  de leucine-U- 
14C et  de m@valonate-2-~C sous forme d ' a f l a tox ine  dans  
les ex t ra i t s  l ibres des cellules d'Aspergillus flavus. Dans  
le cats du m6valonate ,  l ' i ncorpora t ion  de l 'o rdre  de 0,4 
pour  100 et  les act ivi t6s  sp6cifiques sont  13000 ~ 40000 
c p m / m g  d'aflatoxine~ La capaci t6 d ' incorpora t ion  des 
subs t ra t s  en af la toxine  s 'observe,  en part iculier ,  dans  les 
mi tochondr ies .  
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S e p a r a t i o n  of Rat  Liver  M i t o c h o n d r i a l  A m i n e  O x i d a s e s  

Exis t ence  of a n u m b e r  of mi tochondr ia l  amine  
oxidases 1-3 r a the r  t h a n  a single enzyme wi th  b road  
subs t r a t e  specif ici ty ( 'monoamine  oxidase ' ,  EC 1.4.3.4) 
was suggested.  Pa r t i a l  separa t ion  4 of amine  oxidases  de- 
amina t i ng  :p -n i t rophenyle thy lamine  5, ~ and  m-n i t ro -p -  
h y d r o x y b e n z y l a m i n e  7 was a f i rs t  ind ica t ion  of t he  
possibi l i ty  of phys ica l  separa t ion  of mi tochondr ia l  amine  
oxidases ~. This was conf i rmed in o ther  laborator ies  s-l~ 

However ,  so far all the  expe r imen t s  ~, 8-10 were carried 
ou t  wi th  mi tochondr i a  t r e a t ed  by  non-ionic  detergents .  
I n  view of an abi l i ty  of t he  de te rgen t s  to  a l ter  t e r t i a ry  
s t ruc tu re  of p ro te ins  11,1~, t he  resul ts  ob ta ined  m a y  no t  
be considered as unequivoca l  evidence for 'mul t ip l ic i ty '  
of mi tochondr ia l  amine  oxidases.  

Sonicat ion d is in tegra tes  mi tochondr ia l  m e m b r a n e s  to  
par t ic les  hav ing  f rom abou t  50-200 ~ in d iamete r  la and  
separa t ion  of the  par t ic les  b y  means  of dens i ty  grad ien t  
co lumn electrophoresis  1~ yeas under taken .  

R a t  l iver  m i t o c h o n d r i ~  were  sonica ted  in a 22-kc 
genera tor  UZM-1.5 a t  m a x i m a l  power  o u t p u t  for 15 min  

in 0 .025M sodium bora te  (pH 9.2; concen t ra t ion  of 
p ro te in  3 mg/ml) .  Samples  (14 ml) were in t roduced  in to  
an L K B  column electrophoresis  appa ra tus  using a device 

i E. WERLE and F. ROEWER, Biochem. Z. 322, 320 (1952). 
2 V. g .  GORKIN, N. V. KOmlSAROVA, M. I. gERMAN a n d  I. V. V~- 

RYOVKINA, Bioehem. biophys. Res. Commun. 15, 383 (1964). 
V. Z. GORKIN, Pharmac. Rev. 78, 115 (1966). 

4 V. Z. GORKIN, Nature 200, 77 (1963). 
5 ]~. 2~k. ZELLER, H .  R,  BUERKI a n d  T. ISHI~tARIJ, F e d n  Proc.  27, 

271 (1962). 
s L. V. BRUSOVA, L. A. VYUGOVA a n d  V. Z. GORKIN, Ukr .  b iokhem.  

Zh. 37, 463 (1965). 
7 V. Z. GORKIN, IN. A. KITROSSKY, L. B. -I~LYASHTORIN, N. V. IKOMI- 

SAROVA, G. A. L~O~TYEVA and V. A. P9vc•Kov, Biokhimiya 29, 
88 (1964). 

s G. G. S. COLLI~S, M. B. H. YOUDI~ and M. SADDLER, Fedn. Europ. 
biochem. Soc. Letters 7, 215 (1968). 

9 H. C. Ki~a and A. D'IoRIo, Can. J. Biochem. Physiol. 46, 295 
(1968). 



15.11. 1969 Specialia 1143 

for au tomat i c  sample  inject ion wi th  s imul taneous  estab- 
lishing of sucrose dens i ty  gradient  in bora te  buffer  
sys tem (ref. x4, pp. 216 and 224). Electrophoresis  was 
carried out  a t  200 V (12 mA) for 63 h. In  5 ml  fract ion 
rates of deamina t ion  of monoamines  were de termined  
using following final  concentra t ions  of the  subst ra tes :  
k y n u r a m i n e . H B r  1 m M ;  p H  7.4 (rei.lS), p-n i t rophenyl -  
e thylamine.HC1 0.83 m M  and m-ni t ro-p-hydroxy-  
benzylamine.HC1 0 . 5 3 m M ,  bo th  a t  p H  7.0 (ref.% 
tyramine.HC1 3.2 m M  and 5 -hydroxy t ryp tamine .  
cra t in inesulphate  5 raM, bo th  at  p H  7.4 (ref>~). 

A typica l  example  of the  results obta ined  (Figure 1) 
shows t h a t  the amine oxidases of ra t  l iver  mi tochondr ia  
m a y  be more or  less d is t inc t ly  separated.  Similar  results 
are observed in exper iments  wi th  longer (up to 85 h) bu t  
no t  shorter  (24-48 h) e lectrophoret ic  runs ~. Af te r  the  
t r e a t m e n t  wi th  urea of sonicated ra t  l iver  mi tochondria ,  
separat ion of amine  oxidases by  dens i ty  gradient  electro- 
phoresis was observed even wi th in  43 h runs ~s. 

BblB0]IbI. AMHH01<CHjIa3BI 03ByqeHItblX MI4TOXOH/lpt,I~ neqeHH 
t<pblCBI MOFyT 6bITb paa~ieJieHs~ B 0TCyTCTBI4e /leTepreHTOB 
nyTei  aaeKTp0qb0pe3a B rpa~IHeHTe nJIOTHOCTH. 

80 / /  ::: ,w( \ \  
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NN of fractions 

Separation by means of density gradient eleetrophoresis of amine 
oxidases from rat liver mitochondria disintegrated by sonication in 
absence of detergents. Conditions of the experiment see text. �9169 
5-hydroxytryptamine; D--~ ,  tyramine; ~ ) - - -{ ) ,  p-nitrophenyl- 
ethylamine; •215  kynuramine; A - - - A ,  m-nitro-p-hydroxyben- 
zylamine. Activity in fractions in per cent ef the highest activity. 
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The Identification of Quantitation of Extremely Polar, Free Corticosteroids in Liquor amnii  

During  the  course of work  on the  steroid con ten t  of 
l iquor  amnii ,  i t  has become apparen t  tha t  a number  of 
free polar  cort icosteroids are present  in subs tant ia l  
amounts .  

6fi, 11/~, 21~, 21 te t rahydroxypregn-4-ene-3 ,  20-dione (6/~ 
hydroxycort isol) ,  6fl, 11/~, 17~, 20~, 21 pen tahydroxypregn-  
4-ene-3-one (20~ dihydro  6fi-OH-F) 6fl, 11fli 17~,20fl, 21 
pen tahydroxypregn-4-ene-3-one  (20fl d ihydro  6r -OH-F)  
as well as 11fi, 17~, 21 t r ihydroxypregn-4-ene-3-20 dione 
(cortisol) and 11fl, 17e, 21 t r ihydroxypregn-4-ene-3-11-20 
tr ione (cortisone) have  all been identif ied and a quan t i t a -  
t ive  es t imate  made  in a number  of samples of l iquor  f rom 
ful l - term normal  pregnancies.  

The ex t rac t ion  of these  ex t remely  polar  cort icosteroids 
has been previous ly  described 1-3. The  pre l iminary  
pur i f ica t ion and ident i f icat ion procedures  and the  
quan t i t a t i ve  de te rmina t ion  of 6fl hydroxycor t i so l  by  gas- 
l iquid ch roma tog raphy  (GLC) and the  reproducibi l i ty  of 
the  assay has  also been described previous ly  3. The  
ident i f icat ion of o ther  cortisol metabol i tes  more polar  
t h a n  6fl hydroxycor t i so l  has been concluded, following in- 
i t ial  pur i f ica t ion of the  e thyl  ace ta te  ex t rac t  by  th in- layer  
ch roma tog raphy  in a distil led Water system. The 20a and 
20fl der iva t ives  of 6fl hydroxycor t i so l  were isolated as a 
mix tu re  following subsequent  th in- layer  ch roma tog raphy  
in a sys tem compris ing ch lo ro fo rm-methano l  84:16 by  
vo lume  (Rf 0.30). T h e y  were  then  separa ted  by  chromato-  
g raphy  on boric acid impregna ted  plates  (3% boric acid in 

water) in a solvent  compris ing ch lo ro fo rm-methano l  
84:16 by  volume.  In  this  sys tem 17e, 20/%diols moved  
considerably faster  t han  17~, 20e-diols. The  UV-absorb ing  
zones (254 nm) were eluted and separa te ly  purif ied by  
th in- layer  ch roma tog raphy  in a sys tem compris ing 
die thyl  e the r -e thano l  9 : 1 by  volume,  wllen a wide separa- 
t ion of the  compounds  occurred. 

Al te rna t ive ly  i t  was found possible to separa te  the  2 
epimers by  pre l iminary  paper  ch roma tog raphy  in a 
benzene-e thy l  a c e t a t e - m e t h a n o l - w a t e r  sys tem (7 : 3 : 10 : 
10 by  volume) and following elut ion of the  single spot  
subsequent  paper  ch roma tog raphy  in a sys tem compris ing 
benzene - t e r t i a ry  b u t a n o l - w a t e r  (70 : 43 : 86 by  volume) 
wi th  a 4 h overrun.  2 UV-absorb ing  zones were observed 
which corresponded to the  markers  of 20e and 20fl 
d ihydro  6fl hydroxycor t i so l ;  the  20~ epimer  being more 
polar  t h a n  the  20ft. 

Ident i f ica t ion  procedures on the  eluted compounds  were 
carried out  as previous ly  described 4, 5 and by  compara t ive  
p rogrammes  of thin-layer ,  paper  and gas l iquid chromato-  
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