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Tab. II. Collecting data and oxygen isotopic composition of rain 
samples from the North Atlantic 

Sample Collection Local time Duration Position ~O'* 
num- date of corn- (SMOW) 
bers meneement 

R1 '23 may1961 l l .30a .m.  10rain 36 °43 'N  --1 .7  
15 ° 13" W 

R 2 23 may 19.61 1.00 p.m. 5 rain 36 ° 44" N - -  3.3 
15 ° 34' W 

R3 23 may 1961 9.00 p.m. 5min 37°00" N - -2 .5  
16 ~ 50" W 

R 4 2-t may 1961 0.30 a,m. 10 rain 37 ~ 05" N - -  6.3 
16 ° 58' W 

R 5 '24 may 196I 8.00 a.m. 20 rain 37 ° 23" N - -  5.9 
18 ° 57' W 

R 6 25 may 1961 8.30 aJn. 10 rain 38 ° 00' N - -  4.1 
22 ° 14" W 

R 7 27 may 1961 4,00 p.m. 30 min 40 ° 25" N - -  0.1 
33 ° 40' Vd 

R8 6june1961 l!L0Oa.m. 30rain 51°46'N --4 .6  
54 ° 09' W 

R9 6june1961 8.30p.m. l h l S m i n  51°43'N --8 .4  
54 ° 11' W 

RI0  6june1961 l l .30p.m. 45rain 51°47'N --6 .7  
5"4 ° 07' W 

R l l  l l june1961 5.00a.m. 2h30min  53 °49 'N  -12.7 
54 ° 01' W 

R12 12june1961 11,00p.m. l h 2 0 m i n  53°57'N -11.3 
54 ° 07' W 

R 13 13 june 1961 6.00 p.m. 45 min 53 ° 52 'N --4.5 
54 ° 08' W 

R14 13june1961 9.00p.m, 3h30min  54 °03"N -10.6 
54 ° 09' W 

R I 5  14 june 1961 4.00 a.m. t h  00 rain 53° 56' N - -3 .6  
54 ~ 05' W 

R 16 23 june 1961 4.00 p.m. l h  00 rain 5g ° 40' N - -  5,'2 
54 ° 20" W 

R 17 25june 1961 l l ,30p.m.  45rain 51 ° 2 6 ' N  --6.8 
53 ° 59' W 

R 18 30june1961 10.30p.m, 50rain 48°04 'N --5 .4  
51°36"W 

s a m p l e s  a re  n o t  m u c h  m o r e  n e g a t i v e  in c o m p a r i s o n  w i t h  
ocean ic  w a t e r .  

I f  t h e  c o n d e n s a t i o n  p r o c e s s  goes  on,  t h e  O ~s c o n t e n t  of  
the  l iqu id  p h a s e  b e c o m e s  l ower  a n d  l o w e r  t e n d i n g  as  a 
l imit  t o  t h e  in i t i a l  v a l u e  of  t h e  a t m o s p h e r i c  w a t e r  v a p o u r .  
One  c a n  e x p l a i n  in s u c h  a w a y  t h e  m o s t  n e g a t i v e  v a l u e s  
m e a s u r e d ,  e.g. t h o s e  of  t h e  s a m p l e s  F 5  a n d  F l l .  

I n  a d d i t i o n ,  in  t h i s  i n v e s t i g a t i o n  t h e r e  are  t w o  p a i r s  of  
s a m p l e s  ( F 4 - F 5 ,  F 7 - F 8 )  in w h i c h  t h e  s e c o n d  one  h a s  
been  co l lec ted  o n l y  a few h o u r s  l a t e r  t h a n  t h e  f i r s t  one,  in 
the  s a m e  a rea ,  u n d e r  t h e  s a m e  a t m o s p h e r i c  c o n d i t i o n s .  I n  
b o t h  cases  t h e  f i r s t  s a m p l e  h a s  b e e n  col lec ted  in  t h e  a f t e r -  
n o o n  a n d  t h e  s e c o n d  o n e  in t h e  n i g h t  a t  a l ower  t e m p e r -  
a t u r e ;  i n  b o t h  cases ,  t h e  s e c o n d  s a m p l e  s h o w s  a n  O t8 
c o n t e n t  l o w e r  t h a n  t h e  f i r s t  one.  

F r o m  t h a t ,  o n e  c a n  c o n c l u d e  t h a t ,  d u r i n g  t h e  pe r i od  in  
w h i c h  s a m p l e s  h a v e  b e e n  col lected,  fog  w a s  v e r y  l ike ly  
f o r m e d  b y  a t m o s p h e r i c  w a t e r  v a p o u r  in  e q u i l i b r i u m  w i t h  
ocean ic  w a t e r ;  i t  is r a t h e r  i m p r o b a b l e  t h a t  a t m o s p h e r i c  
w a t e r  v a p o u r  s h o u l d  n o t  b e  in  e q u i l i b r i u m  w i t h  ocean ic  
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Oxygen isotopic composition and durations of rains during which 
samples were collected in the North Atlantic (samples R 8-R 18 of 

Table II) 

w a t e r  as, for  i n s t a n c e ,  v a p o u r  w h i c h  h a d  p r e v i o u s l y  g iven  
p lace  to  ra in ,  F r o m  t h e  c o m p a r i s o n  of  T a b l e  I a n d  T a b l e  I I  
i t  is e v i d e n t  t h a t ,  a t  t h e  s a m e  l a t i t udes ,  t h e  6 v a l u e s  of  
r a in s  are  a l w a y s  m o r e  n e g a t i v e  t h a n  t h o s e  of  fogs. 

T h e  r a in  s a m p l e s  c a n  be  d i v i d e d  i n t o  t w o  g r o u p s  b e c a u s e  
of  t h e  d i f f e r e n t  l a t i t u d e  of  col lec t ion.  W h i l e  t h e  f i r s t  s e v e n  
s a m p l e s  h a v e  b e e n  co l lec ted  b e t w e e n  36 ° 43 '  N a n d  4 0 ° 2 5 '  
N,  t h e  o t h e r  o n e s  c o m e  f r o m  l a t i t u d e s  b e t w e e n  48 ° 04 '  N 
a n d  54 ° 03 '  N.  T h e  s a m p l e s  f r o m  t h e  f i r s t  g r o u p  s h o w  a 
m e a n  O 18 c o n t e n t  w h i c h  is g e n e r a l l y  h i g h e r  t h a n  t h a t  of  t h e  
s a m p l e s  of  t h e  s e c o n d  g r o u p  (see 4 a n d  5). G e n e r a l l y  t h e  
r a i n s  a t  l a t i t u d e s  l o w e r  t h a n  41 ° N h a v e  b e e n  v e r y  s h o r t  
o n e s  a n d  h a d  t h e  c h a r a c t e r  of  squa l l s .  Also s o m e  r a i n s  
co l lec ted  a t  l a t i t u d e s  h i g h e r  t h a n  48 ° N h a v e  b e e n  r a t h e r  
s h o r t .  G e n e r a l l y  (F igure )  t h e  O 18 c o n t e n t  of  t h e s e  s h o r t  
r a i n s  is  h i g h e r  t h a n  t h a t  of  l o n g e r  r a ins .  T h i s  is in  agree -  
m e n t  w i t h  t h e  o b s e r v a t i o n s  of EPSTEIN 4 t h a t  n o r m a l l y  
t h e  O is c o n t e n t  of  r a i n w a t e r  dec reases  in t ime% 

Riassunto. ~ s t a t a  d e t e r m i n a t a  la  c o m p o s i z i o n e  i s o t o p i c a  
de l l ' o s s igeno  in c a m p i o n i  di n e b b i a  e di  p iogg i a  r acco l t i  
p r i n c i p a l m e n t e  n e l l ' A t l a n t i c o  no rd -occ iden t a l e .  I r i s u l t a t i  
m o s t r a n o  che  la n e b b i a  de r iva ,  a l m e n o  in b u o n a  p a r t e  dei  
casi ,  d a  c o n d e n s a z i o n i  pa rz ia l i  di v a p o r  d ' a c q u a  in equ i -  
l ibr io  con  l ' a c q u a  ocean ica .  I1 c o n t e n u t o  in O is delle 
p iogge  m i s u r a t e  v a r i a  in re laz ione  al la  d u r a t a  ed a l la  
l a t i t u d i n e .  
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t ~ b e r  die A u s s c h e i d u n g  von  3 ~ - H y d r o x y - 1 7 - K e t o -  
s t e r o i d e n  i m  H a r n  y o n  M e e r s c h w e i n c h e n  

(17-KS)  n a c h w e i s e n ,  i so l ie ren  u n d  iden t i f i z i e r en ;  es h a n -  
de l te  s ich  d a b e i  aus sch l i e s s l i ch  u m  3c~-Hydroxy-17-IZS.  
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I n  e iner  vor l i iuf igen Mi t t e i l ung  2 b e r i O l t e t e n  wir  t iber  den  
Nachwe i s  eines 3 f l -Hydroxy-17-KS im H a r n  v o n  weib-  
l ichen  Meerschweinchen .  Dieser  B e f u n d  wurde  a u c h  kurze  
Zei t  sp~iter yon  BROOKS e t  al.  3 best~itigt.  Auf  G r u n d  ver -  
s ch iedene r  A n a l y s e n  g l a u b t e n  w i t  damats ,  dass  es s ich bei 
d e m  n i c h t  k r i s tMl inen  f l -Steroid u m  E p i a n d r o s t e r o n  h a n -  
del te .  ]3ROOKS e t  al. 3 erw~ihnten aber ,  dass  das  I R - S p e k -  
t r u m  ih re r  f l -F rak t ion  ger inge  A b w e i c h u n g e n  gegen i ibe r  
d e m  v o n  r e i n e m  E p i a n d r o s t e r o n  aufwies.  

I n  F o r t s e t z u n g  unse re r  U n t e r s u c h u n g e n  f iber  die Aus-  
s che idung  yon  1 7 - K S - K o n j u g a t e n  im Meer schwe inchen -  
h a m  b e o b a c h t e t e n  wi t  sparer ,  dass  d u r c h  heisse SAure- 
h y d r o l y s e  wesen t l i ch  m e h r  f l -Steroid I re igese tz t  wird,  als 
d u r c h  die a n g e w a n d t e  s c h o n e n d e  H y d r o l y s e k o m b i n a t i o n :  
f l -Glucuronidase-  u n d  ka l t e  SAurehydrolyse .  D a r a u f h i n  
lag die V e r m u t u n g  nahe ,  dass  es s ich bei  de r  y o n  uns  als 
E p i a n d r o s t e r o n  b e z e i c h n e t e n  F r a k t i o n  a u c h  u m  e inen  
A r t e f a k t  e ines  h 6 h e r  o x y g e n i e r t e n  f i -Steroids  h a n d e l n  
k6nn t e .  

Zun~iehst  v e r s n c h t e n  wir,  das  h 6 h e r  o x y g e n i e r t e  3fl- 
H y d r o x y - 1 7 - K S  aus  11 1" H a r n  y o n  we ib l i chen  Meer- 
s chwe inchen  n a c h  kon t inu i e r l i che r  A t h e r e x t r a k t i o n  bei  
p H  7 darzus te l l en .  Es  gelang uns  ta tsXchl ich ,  in  de r  F r a k -  
t i on  V I I  e iner  G r a d i e n t e n - E l u t i o n s - C h r o m a t o g r a p h i e  a n  
A l u m i n i u m o x y d  ( B e n z o l - ~ t h a n o l )  e in  m i t  D ig i t on in  fAll- 
ba res  17-K S n a c h z u w e i s e n  u n d  auI  c h r o m a t o g r a p h i s c h e m  
~Vege { P a p i e r c h r o m a t o g r a p h i e :  P ropy leng lyko l -L ig ro in ,  
120 h a b s t e i g e n d ;  C e l i t e - S A u l e n c h r o m a t o g r a p h i e  m i t  
B u s H - B t - S y s t e m  4) zn re in igen .  Auf  G r a n d  v e r s c h i e d e n e r  
m i k r o c h e m i s c h e r  U m s e t z u n g e n  (znm Beispiel  Ace ty t ie -  
r u n g  u n d  C h r o m o x y d - O x y d a t i o n )  u n d  d e m  p a p i e r c h r o m a -  
t o g r a p h i s c h e n  V e r h a l t e n  de r  d a r a u s  r e s u l t i e r e n d e n  Sub-  
s t a n z e n  n a h m e n  wi r  an, dass  VII - f l  ein 3 f l -Hydroxy-17 -KS  
ist,  das  a m  C-11 eine wei te re  H y d r o x y l g r u p p e  bes i tz t .  
Diese V e r m u t u n g  w u r d e  d a n n  d u r c h  das  I R - S p e k t r u m  
y o n  k r i s t a l l i n e m  VII - f l  bestAtigt .  Es  w a r  i d e n t i s c h  m i t  
d e m  S p e k t r u m  y o n  k r i s t a l l i n e m  l l f l - H y d r o x y - E p i a n d r o -  
s t e r o n  ( f reundl icherweise  v o n  H e r r n  Dr.  KLYNE, London ,  
zu r  Ver f i igung  gestel l t ) ,  d a s  u n t e r  d e n  g le ichen  B e d i n -  
g u n g e n  he rges t e l l t  w o r d e n  war .  A u c h  de r  S c h m e l z p u n k t  
y o n  VII - f l  (235-239 C) s t i m m t e  m i t  d e m  S c h m e l z p n n k t  
y o n  r e i n e m  l l f l - H y d r o x y - E p i a n d r o s t e r o n  (234-235 C, 
s iehe a u c h  a) f iberein.  

N a c h d e m  es uns  ge lungen  war ,  das  h 6 h e r  oxygen i e r t e  
f l -Steroid als 1 1 f l - H y d r o x y - E p i a n d r o s t e r o n  zu ident i f i -  
zieren,  lag  die V e r m u t u n g  nahe ,  dass  es sich bei  d e m  o b e n  
e rwAhnten  A r t e f a k t  d a n n  urn A 9 (11 ) -Ep iand ros t e ron  h a n -  
deln  konn t e ,  d e n n  b e k a n n t l i c h  e n t s t e h e n  d u r c h  SAure- 
h y d r o l y s e n  aus  11 f l -Hydroxy-17 -KS  de ren  d9(11) -Ar te -  
fakte .  So v e r s u c h t e n  wir  n u n ,  d e n  A r t e f a k t  aus  2 1 H a r n  
v o n  weib t ichen  Mee r schw e i nehen  n a c h  k a l t e r  n n d  heisser  
SAurehydrolyse  da rzus te l l en .  H ie rzu  r e i ch t e  a b e t  die f r t iher  
v e r w e n d e t e  C h r o r n a t o g r a p h i e  a n  A l u m i n i u m o x y d  u n d  
in  P r o p y l e n g l y k o l - L i g r o i n  n i c h t  aus.  D e s h a t b  w u r d e  die 
F r a k t i o n  II-fl  a n  e iner  Celite-S~iule m i t  B u s t I - S y s t e m  A 4 
we i t e r  gereinigt ,  w o d u r c h  wir  e inen  s em i k r i s t a l l i nen  Rt ick-  
s t a n d  e rh ie l ten .  Mi t  Hilfe  de r  P i N c u s -  s u n d  ZIMI*IERMANN- 
R e a k t i o n  ~ ge lang  es uns  nachzuwe i sen ,  dass  II-fl  zu 100% 
aus  e i n e m  ungesAt t ig t en  17-KS bes t eh t .  Dieses  unges~it- 
t i g t e  S te ro id  v e r h i e l t  s ich p a p i e r c h r o m a t o g r a p h i s c h  Ahn- 

l ich wie E p i a n d r o s t e r o n ,  wies a b e r  im I R - S p e k t r u m  
A b w e i c h u n g e n  gegen i ibe r  r e i n e m  E p i a n d r o s t e r o n  auf. 
A u c h  de r  S c h m e l z p u n k t  yon  II-f l  m i t  170,5°C s t i m m t e  
n i c h t  m i t  d e m  S c h m e l z p u n k t  y o n  r e i n e m  E p i a n d r o s t e r o n  
(177°C) t iberein.  D a g e g e n  f a n d e n  wir  e ine gu t e  0be re in -  
s t i m m u n g  m i t  d e m  S c h m e l z p u n k t  y o n  d 9 ( l l ) - E p i a n d r o -  
s te ron ,  de r  in  de r  L i t e r a t u r  m i t  171°C a n g e g e b e n  wird 5. 
Das  K u r v e n b i l d  des  I R - S p e k t r u m s  yon  II-f l  (in KBr)  
s t i m m t e  we i tgehend  m i t  d e m  K u r v e n b i l d  yon  zJ9( l l ) -  
E p i a n d r o s t e r o n  im S te ro id -At la s  yon  ROBERTS e t  al. 8 
i iberein.  T ro t z  w e i t g e h e n d e r  l ~ b e r e i n s t i m m u n g  de r  IR-  
S p e k t r e n  m 6 c h t e n  wir  bei  unse re r  I I - f l - F r a k t i o n  n i e h t  von  
ein~r e i ndeu t i gen  Iden t i f i z i e rung  sp rechen ;  le ider  k o n n t e n  
wir  ke in  V e r g l e i c h s s p e k t r u m  u n t e r  u n s e r e n  Bed ing tmgen  
anfe r t igen ,  well  uns  die R e f e r e n z s u b s t a n z  t, A9( t1) -Epi -  
a n d r o s t e r o n ~  n i c h t  zu r  Ver f t igung  s t a n d .  

E i n e  wei tere  Stf i tze  unse r e r  A n n a h m e ,  dass  es s ich  bei 
II-f l  u m  A 9 ( 1 1 ) - E p i a n d r o s t e r o n  h a n d e l t ,  b r a c h t e  e in  wei- 
t e r e r  Versueh ,  be i  d e m  wir  d ie  gere in ig te  u n d  ats  11fl- 
H y d r o x y - E p i a n d r o s t e r o n  iden t i f i z ie r te  S u b s t a n z  VII-f l  
d u t c h  heisse S i tu rehydro lyse  in II-f l  t ibe r f t ih ren  k o n n t e n .  
Das  I R - S p e k t r u m  der  ge re in ig t en  F r a k t i o n  s t i m m t e  im 
g a n z e n  Bere i ch  y o n  2-15 tx m i t  de r  aus  we ib l i chem Meer- 
s c h w e i n c h e n h a r n  i so l ie r ten  S u b s t a n z  II-fl  t iberein.  

Ki i rz l ich  b e r i c h t e t e n  BROOKS 9 u n d  unabhtkngig  d a v o n  
a u c h  SCHUBERT 10, dass  sic i m  H a r n  y o n  Meerschweinchen  
l l f l - H y d r o x y - E p i a n d r o s t e r o n  u n d  den  A r t e f a k t  A 9 ( l l ) -  
E p i a n d r o s t e r o n  isol ier t  u n d  iden t i f i z i e r t  h a b e n .  Unse re  
Ve r suche  w a r d e n  u n a b h ~ n g i g  yon  den  b e i d e n  A u t o r e n  in 
de r  Ze i t  yon  O k t o b e r  1960 bis  Apr i l  1961 du rchge f i ih r t .  

S u m m a r y .  l l f l - h y d r o x y - e p i a n d r o s t e r o n e  was  i so la ted  
a n d  iden t i f i ed  f rom ur ine  of n o r m a l  u n t r e a t e d  female  
gu inea  pigs. A f t e r  cold a n d  h o t  acid hydro lys i s  of the  
ur ine,  we f o u n d  a n o t h e r  3 f l -hydroxy-17-oxos te ro id .  I t s  
c h a r a c t e r  was  i n v e s t i g a t e d  b y  severa l  m e t h o d s  a n d  we 
suppose  th i s  s te ro id  is d 9 (11) -ep iandros te rone ,  a n  ar t i f ic ia l  
p r o d u c t  of l l / ? - h y d r o x y - e p i a n d r o s t e r o n e ,  
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