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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. 
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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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graphy. In  all instances there  was complete  agreement  
be tween  the  unknown and the  reference steroids. 

Quant i t a t ion  was carried out  by  GLC. Al iquots  of bo th  
the  20e and its 20/~ epimer  of 6fl hydroxycor t i so l  were 
oxidized to 17 oxosteroids*. The  t r ime thy l  silyl e ther  
(TMSi) der iva t ives  were then  prepared  using the  methods  
described for 6fi hydroxycor t i so l  3 wi th  ei ther  pyr id ine  or 
e thylene dichloride as solvent.  All der iva t ives  were 
chromatographed  on 2 columns, a hybr id  0.9% cyano- 
e thyl  and d ime thy l  silicone ( X E 6 0 ) +  0.1% neopenty l  
glycol succinate  (NGS) and an 1% NGS column. In  each 
instance the  isolated steroids had ident ical  re ten t ion  
t imes  wi th  t h a t  ob ta ined  for the  reference steroid 6/~, t i f f -  
hydroxyandrost-4-ene-3-17 dione t rea ted  in the  same 
way. I t  m a y  therefore  be assumed t h a t  bo th  the  com- 
pounds  differ only  in thei r  s ide-chain orientat ions.  As the  
11-hydroxyl  grouping can only be reacted for TMSi-  
e ther  der iva t ive  fo rmat ion  when pyr id ine  is used, i t  mus t  
be assumed t h a t  bo th  compounds  have  a hydroxy l  
grouping in this  position. 

Al iquo ts  of the  20e and 20fl d ihydro  der iva t ives  of 6fi 
hydroxycor t i so l  were again reac ted  wi th  TMSi-e ther  
using pyr id ine  as solvent  and wi th  the  side-chain in tac t  e. 

Determination of free cortieosteroids in liquor (~xg/1) collected after 
full-term normal delivery 

6fl,20~-OH-F 6fl,2Ofl-OH-F 6fl-OH-F Cortisol Cortisone 
tzg/1 ~zg/1 ~zg/1 txg/1 ~zg/1 

29.0 24.8 38.8 18.2 N.D.~ 
36.0 28.0 32.0 26.6 17.3 
32.0 29.0 24.9 13.1 11.0 
28.6 . 25.1 - - - 
30.0 27.0 - - - 

N.D., not detectable. 

GLC of the  resul tan t  products  achieved a wide separa- 
t ion of the  20~ and 20/~ epimers a l though the  re tent ion  
t imes  were long and wide peaks were obtained.  Peak  
areas were compared  wi th  those of the  s tandard.  The  
results obta ined  f rom 5 ful l - term samples of l iquor 
are shown in the  Table.  I n  3 samples of l iquor the  
steroidal  conten t  of 5 unconjuga ted  polar  compounds  
have  been es t imated  in each, while in the  o ther  l iquor 
samples par t icular  a t t en t ion  has been paid to the  20~ and 
2015 epimers of 6fl hydroxycort isol .  

I t  is obvious from the  Table  tha t  the  amounts  of these 
polar  compounds  in the  l iquor is often higher  t h a n  the  
amount s  of cortisol and cortisone. This  would  agree wi th  
the  results previously  repor ted  by  ULSTRO~I et al. 7 during 
their  work  on neonata l  urine, and wi th  the  known 
abi l i ty  of the  p lacenta  to oxygena te  steroids at  the  C-6 
posi t ion 8-10. 

Rdsumd. Ident i f ica t ion  et  mesure  quan t i t a t i ve  des 
st6roides libres dans Ie l iquide amniot ique.  Leur  con- 
cent ra t ion  est sup4rieure ~ celte du cortisol et du cortisone. 
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Nondia lyzable  Tox ic  Factor in U r a e m i c  Blood Effectively R e m o v e d  by the Act ivated Charcoal  

FEHER et  al. 1 repor ted  in this Journa l  t ha t  the  uraemic 
blood contains  a non-dialysable  toxic  factor,  causing the  
ra t ' s  dea th  under  character is t ic  symptomato logy .  We  
present  here the  results of some exper iments  t h a t  fur ther  
suppor t  the  findings of the  previous authors  and prove  
moreover  t h a t  this  factor  can be r emoved  direct ly  f rom 
the  blood by  the  ac t iva ted  charcoal.  

Material and methods. 2.ml of a p repara te  f rom 20 ml  
serum of 13 pa t ien ts  in a s ta te  of advanced  renal  fai lure 
(urea concent ra t ion  360-830 rag/100 ml) were g iven i.p. 
to 13 pairs  of 30-35-day-old .Sprague-Dawley rats,  
weighing 75-85 g. The  prepara t ion  is obta ined  as follows : 
20 ml  of serum are added drop by drop under  cont inuous 
agi ta t ion  in a mix tu re  of 20 ml  of e thyl  alcohol 95% and 
0.4 ml  of acetic acid. The  contents  is well  mixed  and 
placed in a boiling wate r  ba th  for 10 rain. 50 ml  of e thyl  
alcohol  95% are added and the  con ten t  is mixed  again 
and centr i fuged for 30 rain a t  4000 rpm. The superna tan t  
is t ransfered to a sui table conta iner  and is condensed in 
v a c u u m  at  70-75~ to a vo lume  of 5-7 ml. 50 mg of 
NaHCO 3 and 25 ml  of e thyl  alcohol 70~ are added. The  
mix tu re  is condensed once more by  the  same procedure to 
a vo lume  of approx ima te ly  2 ml. The  prepara te  for the  
first  r a t  of each pair  (A) was obta ined  f rom 20 ml  of 
serum dialysed 12 h using the  cel lophane membrane  of the  
Travenol  coil a r t i f i c ia l  k idney  against  running ion-free 

water ,  while for the  second ra t  (B, control) f rom 20 ml  of 
the  same serum, which had been previously  dialysed, 
b rought  in contac t  for 10 min  wi th  100 mg  of ac t iva ted  
charcoal  (Charcoal Merck, No. 9624). 

Results and discussion. Some minutes  af ter  the  injection,  
cer ta in  react ions were observed on the  rats  A, especially 
restlessness, rigor, sal ivat ion,  thirst ,  apa thy ,  reduced 
r eac t i v i t y  to  ex terna l  st imuli ,  incoordinated movements ,  
profound hypo the rmia  (below 34~ clonic and tonic  
spasms. These react ions became ev iden t  in different  
in tens i ty  a t  all  13 ra ts  A. None of t he  react ions men-  
t ioned were observed in t he  rats  I3, except  for a simple 
reduct ion  of thei r  spon taneous  ac t iv i ty  now and then  
(Table). All the  rats  A died wi th in  8-70 h. h n m e d i a t e l y  
before death,  the  r a t  fell in coma  and assumed opistho- 
tonus wi th  hyperextens ib i l i ty  of the  poster ior  extremit ies .  
I n  contras t  to this, only  3 of the  13 controls died wi th in  
6-26 h. The  difference in mor t a l i t y  ra te  be tween  expe_ri- 
men ta l  and control  groups is h ighly  signif icant  (P  < 0.001). 

The  results agree wi th  those  of others  1 who original ly 
worked  on this  subject  and were able to observe also the  
following f indings:  (1) The  larger the  preparate ,  the  
quicker  and more  intense the  appearance  of react ions;  

1 I. FEHER, I. DESI and E. SZOLD, Gxperientia ld, 292 (1958). 


