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Tabelle II. Gesamtaktivit/it der ~-Naphthylacetat-Esterase im Serum 

EXPERIENTIA 30/8 

Species Anzahl Minimal Maximal IE/ml Serum 
(Mittelwert und Standardabweichung) 

Ranalessonae 8 194 421 284 4- 77 
Rana ridibunda 8 153 484 241 4- 107 
Rana esculenta 8 666 1033 882 4- 121 
Rana arvalis 8 7548 13651 9802 4- 2387 
Rana temporaria 6 3164 4554 3815 4- 557 

und  Rana temporaria sehr  k rMt ig  ausgebi lde t ,  ein Ergeb-  
nis, dass  s ich gu t  m i t  den  e r m i t t e l t e n  G e s a m t a k t i v i t ~ t e n  
dieses E n z y m s  kor re l ie ren  l~sst. Of fenba r  s ind die Iso- 
e n z y m e  des Typs  B h a u p t v e r a n t w o r t l i c h  fiir die vergleichs-  
weise h o h e n  G e s a m t a k t i v i t ~ t e n  in den  Seren dieser  be iden  
Ar ten .  Solche grossen U n t e r s ch i ede  d e u t e n  auf  s t / i rkere 
physiologische  Di f fe renz ie rungen  i n n e r h a l b  der  G a t t u n g  
Rana hin.  Dagegen  zeigen beispielsweise Bu/o bu]o, 
Bu[o calamita u n d  Bu]o viridis bzw. Bombina bombina u n d  
Bombina variegata verh/~ltnism~tssig grosse A h n l i c h k e i t e n  
in den  e n t s p r e c h e n d e n  Enzymverg le ichen2% 

Nach Untersuchungen yon BECKMAN und ]glLSON 27 
kann eine Bastardierung auch in den Isoenzymmustern 
nachgewiesen werden, wenn sich die Elternformen in der 
Mobilit~it einzelner Banden nnterscheiden. Diese treten 
dann bei den Hybriden kombiniert auf. Auch die gr6ssere 
B a n d e n z a h l  yon Rana esculenta I/isst sich, u n t e r  Beri ick-  
s i ch t igung  seines v e r m u t l i c h e n  H y b r i d c h a r a k t e r s ,  im 
Sinne  e iner  B a s t a r d i e r u n g  deuten ,  obwohl  eine exak te  
Z u o r d n u n g  der  homologen  I soenzyme  n i eh t  in  al len 
F/i l len m6gl ich  ist. Besonders  deu t l i ch  k o m m t  j edoeh  
diese H y b r i d i s a t i o n  in der  K o m b i n i e r u n g  der  B - E s t e r a s e n  
bet  Rana esculenta zum  Ausdruck ,  dessen h6here  B a n d e n -  
zahl  s ich a u c h  in gr6sseren G e s a m t a k t i v i t X t s w e r t e n  
widerspiegel t .  Al lerdings  d i i r f ten  h ie r  fiir die e inze lnen  
I soenzymakt iv i t~ t t en  noch  n i c h t  i i be r schauba re  Kont ro l l -  
m e c h a n i s m e n  ebenfa l ls  eine Rolle  spielen. Der  Be fund  
zeigt  j edoch klar ,  dass  bet  N i c h t b e a c h t u n g  der  verschiede-  
hen  Wasse r f ro sch fo rmen  in phys io log i schen  n n d  bioche-  
mi schen  Versuchen  eine auf  he te rogenes  T i e r m a t e r i a l  zu- 
r i ickzuf i ihrende  S t r e u u n g  der  Ergebn i s se  a u f t r e t e n  kann .  

Die I soenzyme  der  L a c t a t d e h y d r o g e n a s e  des Se rums  
erweisen sich als ungee igne t  zur  U n t e r s c h e i d u n g  der  
Wasse r f roschfo rmen .  Die drei  auch  yon  REICHEL, LORENZ, 
I)ORN u n d  FIEDLER 3 darges te l l t en  B a n d e n  un te r l i egen  

sehr  grossen ind iv idne l l en  Var ia t ionen ,  die ke ine  Ver-  
w a n d t s c h a f t s a u s s a g e n  zulassen.  W/ ih rend  GRAINGER u n d  
KUNZ 2s u n d  GOLDBERG u n d  WUNTCH 29 in  Organen  v o n  
Rana temporaria bzw. Rana pipiens n u t  2 und  3 L D H -  
I s o e n z y m e  nachweisen  konn ten ,  ge lang  dagegen  bet  
a n d e r e n  A m p h i b i e n  die Da r s t e l l ung  yon  5-12 I soenzy-  
m e n  a0 a2. So s ind m6gl icherweise  bet  e n t s p r e c h e n d e n  Ver-  
gle ichen der  O r g a n - L D H  der  drei  Wasse r f rosch fo rmen  
bessere  Ergebn i s se  zu erzielen. 

Summary. The  ac t iv i t i e s  a n d  i soenzymes  of t he  c~- 
n a p h t h y l a c e t a t e  es terase  were i nves t i ga t ed  in t he  sera  of 
w a t e r  frogs, Rana esculenta, Rana ridibunda, Rana lesso- 
nae, and  b r o w n  frogs, Rana arvalis and  Rana temporaria. 
F u r t h e r m o r e  t he  i soenzymes  of t he  se rum l ac t a t e  dehydro -  
genase were d e m o n s t r a t e d .  Very  g rea t  dif ferences  were 
observed  be tween  b rown  and  w a t e r  frogs. The  resu l t s  of 
t he  ~ - n a p h t h y l a c e t a t e  es terase  p rov ide  new ev idence  for 
t he  h y b r i d  c h a r a c t e r  of Rana esculenta. 
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Interaction Between  Dehydroepiandrosterone ,  Cyclic Adenosine-3' ,  5 ' -monophosphate  and 
Glucose -6 -phosphate -dehydrogenase  in N o r m a l  and Diseased Subjects 

It seems to  be  well  e s t ab l i shed  that in t h e  h u m a n  
o rgan i sm d e h y d r o e p i a n d r o s t e r o n e  ( D t t E A ,  3fi-hydroxy- 
5-andros ten-17-one)  m a y  p a r t i c i p a t e  in t h e  r egu la t i on  of 
g lucose -6 -phospha te  dehyd rogenase  (G-6-PDH) ~-3, t h e  
endogenous  l ipophi le  su l focon juga te  p r e s u m a b l y  be ing  
r ep re sen t ed  b y  a s te ro id  es ter  of d ig lycer ide  sulfuric  or 
' su l fa t id ic '  acid 4-G. W h e r e a s  free D t t E A  and  D H E A  
sul fa t ide  m a y  s t i m u l a t e  cyclic adenos ine -3 ' , 5 ' -mono-  
p h o s p h a t e  (c-AMP) phosphod ie s t e r a se  a c t i v i t y  7, G-6-P 
a p p a r e n t l y  serves as a c o m p e t i t i v e  i n h i b i t o r  of t h i s  
e n z y m e  s. I n  order  to  f ind  ou t  w h i c h  effect  p reva i l s  u n d e r  
physio logica l  condi t ions ,  p l a s m a  levels of t o t a l  D H E A ,  
c o n c e n t r a t i o n s  of c -AMP in p l a s m a  and  e ry th rocy te s ,  and  
the  a c t i v i t y  of red blood cell G - 6 - P D H  were d e t e r m i n e d  in 

n o r m a l  sub jec t s  and  p a t i e n t s  w i t h  me tabo l i c  disorders,  
a s sumed  to be  associa ted  w i t h  a C19-steroid imba lance .  
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Total DHEA, c-AMP, and G-6-PDH activity in blood of normal and diseased subjects 
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Subjects Sex n DHEA c-AMP G-6-PDH 

b~g/100 ml P pMoI/ml P pMol/109 E mU/10 ~ E 

Normal g' 10 117.2 -4- 46.1 
10 65.4 4- 31.2 

Hyperlipemie ~ 11 74.2 :J= 27.5 
4 47.4 4- 20.2 

Psoriatic d ~ 6 30.8 • 14.3 
4 25.7 4- 9.8 

Psychotic c~ 6 48.0 • 23.2 
9 4 36.4 • 21.6 

Menopausal 9 21 29.6 4- 19.3 

27.5 :::k 12.7 11.7 ~ 3.9 112.4 ~ 18.2 
16.8 :co 5.0 6.6 2t2 1.4 119.8 ~ 20.6 

7.7 • 1.2 1.2 ~ 0.4 162.5 • 26.8 
7.2 j_ 3.1 1.2 ~ 0.4 168.8 • 31.4 

8.3 • 1.7 1.1 • 0.3 170.4 • 25.6 
7.4 4- 1.9 1.0 ~ 0.3 156.8 4- 30.4 

9.4 4- 3.2 2.3 4- 1.2 152.7 4- 19.3 
8.3 • 2.9 2.1 :J= 1.0 167.2 4- 34.1 

10.1 4- 2.4 2.6 :k 1.0 147.4 • 26.2 

P, plasma; E, erythrocytes. 

Material and methods. The above pa rame te r s  were 
e s t ima ted  in 10 normal  male and 10 female adul t  controls,  
as well as 4-21 pa t i en t s  of e i ther  sex, suffering f rom acute  
psoriasis  vulgaris,  hyper l ipopro te inaemia ,  acute  psychosis,  
or menopausa l  syndrome.  Tota l  DI{EA was measured  by  
d e n s i t o m e t r y  of its 2, 4 -d in i t rophenylhydrazoneg ,  c -AMP 
in p lasma  and e ry th rocy tes  by  p ro t e in  b ind ing  1~ and 
red blood cell G-6 -PDH ac t iv i ty  by  the  m e t h o d  of L6HR 
a n d  WALLIER 1!. 

Results and discussion. As shown in the  Table, and well 
d o c u m e n t e d  in l i t e ra ture  ~ a, ~, the  p lasma  levels of to ta l  
D H E A  in pa t i en t s  w i th  t he  a fo rement ioned  diseases were 
found to be s ignif icant ly  decreased.  Conversely,  the  
ac t iv i ty  of G-6 -P DH in e ry th rocy te s  of hyper l ipemic ,  
psoriatic,  psychot ic ,  or menopausa l  pa t i en t s  grea t ly  
exceeded t h a t  observed in red blood cells of normal  con- 
trols.  Such f indings are in perfec t  ag reemen t  wi th  experi-  
men ta l  da t a  ga thered  dur ing  the  last  few years  ~-a, and  
d e m o n s t r a t e  an inverse re la t ionship  be tween  the  enzyme  
ac t iv i ty  and  the  concen t ra t ion  of p l a sma  D H E A .  W h e n  
the  levels of c -AMP in p lasma  or e ry th rocy tes  of diseased 
persons  were compared  to those  of the  normal  controls,  a 
defini te  lack of th is  nucleot ide  could be ascer ta ined  in the  
former  groups.  In  female pa t i en t s  wi th  menopausa l  
syndrome,  for instance,  the  per iphera l  concen t ra t ion  of 
c -AMP tu rned  out  to  be 30% lower t h a n  in p remenopausa l  
controls .  R a t h e r  low concen t ra t ions  of c -AMP in p lasma  
of psor ia t ics  are qui te  comparab le  w i th  the  known lack of 
th is  nucleot ide  in epi thel ial  cells of such pa t i en t s  ~a. In  
view of the  fact  t h a t  psoriasis, hyper l ipopro te inaemia ,  and 
the  menopausa l  syndrome  p roved  to be associa ted wi th  a 
D H E A  deficiency, reduced  concen t ra t ions  of th is  s teroid 
m a y  be, a t  least  in par t ,  responsible  for decreased levels 
of c-AMP. Therefore,  the  di rect  s t imula to ry  effect  of 
D H E A  or D H E A  sulfat ide upon  c -AMP phosphodies te -  
rase seems to be inferior to the  indi rec t  inh ib i to ry  influence 
on th is  enzyme via contro l  of G-6-P. Since the  isolated 
f rac t ion  of e ry th rocy te s  also conta ined  leucocytes  as well 
as t h rombocy te s ,  t he  foregoing cons idera t ions  obviously  
app ly  only to  the  corpuscular  f rac t ion  of blood const i tu-  
ents  ~4. Fu r the rmore ,  i t  remains  to  be seen whe the r  DI-IEA 
or D H E A  sulfat ide m a y  affect  the  adenyl  cyclase as the  
second regula tory  pr inciple  for ma in t enance  of cer ta in  
c -AMP levels. 

Despi te  a s imilar  correla t ion be tween  D H E A ,  G-6- 
P D H ,  and  c -AMP in such di f ferent  metabol ic  diseases as 
hyper l ipopro te inaemia ,  psoriagis, psychosis ,  or meno-  
pausa l  syndrome,  d i s t inc t  var ia t ions  were observed in the  

me tabo l i sm of D H E A .  Whereas  in psor ia t ic  subjec ts  
andros tened io l  (5-androstene-3fl,  17fl-diol) p r e d o m i n a t e d  
as metabo l i t e  of D H E A ,  a subs tan t i a l  rise of andros te rone  
(3~-hydroxy-5e-androstan-17-one)  and e t iocholanolone 
(3~-hydroxy-5fi-androstan-17-one)  could be d e m o n s t r a t e d  
in p l a sma  or urine of al legedly un t r ea t ed  psychot ic  
pa t ien ts .  I t  is left  for fu r the r  inves t iga t ion  to  evalua te  all 
physiological  consequences  of a d i s tu rbed  DHEA-G-6 -  
P D H - c - A M P  sys tem.  

Zusammen/assung. Die B e s t i m m u n g  von Gesamt-DI-IEA 
im Plasma,  G-6-PDI.I in E r y t h r o c y t e n  und  c -AMP in 
P lasma  und  <~Erythrocytem> bei Hyper l ipopro te ingmie ,  
Psoriasis  vulgaris,  aku te r  Psychose  und Menopausen-  
s y n d r o m  ergab gegeniiber den en t sp rechenden  K0nt ro l len  
deut l ich  niedrigere P lasmaspiegel  des C~,-Steroids, eine 
e rh6hte  G - 6 - P D H - A k t i v i t g t  in E r y t h r o c y t e n  und ver-  
minde r t e  K o n z e n t r a t i o n e n  an c -AMP in P l a sma  oder  
<~Erythrocyten~b was auf Zusammenh/ inge  der  unter -  
such ten  P a r a m e t e r  hinweist .  
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