
74 Specialia EXPERIENTIA 24[1 

~*C in a l iquots  of the  var ious  fract ions was per formed  in 
a Packa rd  Tr ica rb  spec t romete r  3004% 

The  f rac t ion of free steroids, ob ta ined  f rom 91 ml  of 
duodenaI  ju ice  conta ined  18,304 d p m  1~C and  3,789 d p m  
31-1. Af te r  separa t ion  in to  ind iv idua l  s teroids a to t a l  of 
17,526 d p m  14C and 3,691 d p m  aH could  be  de tec ted  in 
t he  3 d i f ferent  compounds ,  of which  D H E A  represented  
95.5% and 65.2% respect ively .  I n  add i t ion  to D H E A  2 
unknown  17-ketosteroids wi th  prac t ica l ly  no ~C-ac t iv i ty  
were isolated f rom the  f rac t ion of free steroids. In  the  v e r y  
non-polar  compound  (Rf in sys tem A = 0.86, in sys tem 
13 = 0.53 (androst-4-ene-3,17-dione:  0.80 and 0.47) 14.2% 
of ~H-act iv i ty  were found, as compared  wi th  20.6% in 
the  compound  more polar  t han  D H E A  (Rf in sys tem 
A = 0.19, in sys tem B ~-- 0.14 ( D H E A :  0.48 and 0.32)). 
The  f rac t ion of s teroid sulphates  w i th  42%000 d p m  aH in 
con t ras t  consis ted exclus ively  (98.1%) of D H E A  sulphate.  

F r o m  the  recovery  of mere ly  3.54% of adminis te red  
free 4-~*C-DHEA the  hydrolys is  of 7a -~H-DHEA sulpha te  
was  calcula ted to  h a v e  reached 9.89%. T h e  rap id  dis- 
appearance  of free 4-14C-DHEA and  l ibera ted  7~-~H - 
D H E A ,  p robab ly  due to  i m m e d i a t e  reabsorp t ion  f rom 
the  d u o d e n u m  (or t he  s tomach  ?) is in ag reemen t  wi th  
previous  findings ~. Conversely,  t he  reabsorp t ion  of D H E A  
sulphate  proceeded v e r y  slowly, as indicated by  a 40.93% 
recovery  of °H-ac t iv i ty ,  thus  leaving ample  t ime  for acid 
hydrolysis  of D H E A  sulphate  in the  s tomach.  Fu r the r -  
more,  in v iew of the  col lect ion of 91 ml  duodena l  juice 
dur ing 45 min  corresponding to 2-3 1/24 h (2-4 1/24 h in 
normal  adults) the  sampl ing m a y  be considered sufficiently 
comple te  in order  to  exclude ma jo r  losses of steroids 
th rough  the  in tes t inal  passage. Since it  can be assumed 
t h a t  the  remain ing  por t ion of D H E A  sulpha te  is exposed 

to  hydrochlor ic  acid  in gastr ic juice for an addi t iona l  
per iod of t ime,  t he  10% hydrolysis ,  observed  over  45 
rain, m a y  ac tua l ly  represen t  a m in imum.  The  isolat ion of 
2 unknown 17-ketosteroids f rom the  f ract ion of a l l - label led 
free s teroids  reflects  t he  wel l -known format ion  of a r te fac ts  
dur ing acid  hydrolys is  of D H E A  sulpha te  s. Whereas  t h e  
non-pola r  compound  exhib i ted  ch romatograph ic  proper-  
t ies s imilar  to  those  of androsta-3,5-diene-17-one,  t he  
iden t i ty  of t h e  more  polar  mate r ia l  could no t  as ye t  be  
established. No  17-ketosteroid resembling 3fl-chloro- 
androst-5-ene-17-one could be detected.  

Zusammen[assung. Nach  oraler  Gabe  yon  4-14C-DHEA 
und Na-7a -3H-DHEA-su l f a t  liessen sich mi t te l s  einer 
Duodena lsonde  91 ml  Duodena l sa f t  innerhalb  yon  45 min  
gewinnen,  aus denen m a n  u.a. 3H-markier te ,  freie 17- 
Ke tos te ro ide  isolierte. Anhand  der  Ausbeu te  an  4-1~C - 
D H E A  konnte  eine zumindes t  10% bet ragende  H y d r o l y s e  
ve rabre ich ten  D H E A - s u l f a t s  nachgewiesen werden.  
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Adrenocorticotropic Effect in H u m a n s  o f  a S y n t h e t i c  fll-24 Corticotrophine Derivative 

Synthetic fll-24 cor t icot rophine ,  consis t ing of the  first  
24 amino  acids of ill-a9 cor t icotrophine,  possesses t he  full 
biological  ac t iv i ty  1. The  adrenocor t ico t ropic  effect  of fl~-~4 
cor t ico t rophine  can be enhanced  by rep lacement  of cer ta in  
amino  acids 2. A de r iva t ive  of/?~-~5 cor t icotrophine,  syn-  
thesized by  ]30ISSONAS et  al. is more  ac t ive  in humans  
blocked by  dexame thasone  t h a n  fll-24 corticotrophine3,4. 

W e  inves t iga ted  the  s teroidogenic po tency  of a new 
pep t ide  re la ted  to f l ~  cor t icot rophine ,  which  has been  
synthesized by  TESSER and SCHVJYZER 5'6. I n  D-serinO- 
17, 18 d iorni th ine  cor t ico t rophine  1-24 te t racosac t id ,  t he  
arginine residues 17 and  18 are  replaced b y  orni thine.  
F u r t h e r m o r e  L-serinO is replaced by  D-serinO. I t  has  been 
shown t h a t  this de r iva t ive  has a more  po t en t  ac t ion  in 
animals  t han  fl1-~4 cort icotrophine~.  The  increase of t he  
secret ion of cor t icosterone into  the  adrena l  ve in  of hypo-  
physec tomized  rats  is 10 t imes  h igher  wi th  a 4-fold pro- 
longed effect. 

Methods. fll-24 cor t ico t rophine  te t racosact ide ,  subse- 
q u en t l y  named  30920-Ba, and D-serinO-17, 18 d iorni th ine  
fix-24 cor t icot rophine  te t racosact ide ,  subsequent ly  n a m e d  
40401-Ba, were in jec ted  into  hea l t hy  vo lun teers  or pa t i en t s  
w i t h o u t  evidence of endocr inopathy ,  which were no t  
b locked by  dexamethasone .  I n  crossover  exper iments  all 
of t h e m  received the  A C T H  prepara t ions  wi th in  1 week 
a t  the  same dose level  of 1 mg  or 2 m g  i.m. All  exper iments  
were  s ta r t ed  a t  07.30. The  u r ina ry  17-hydroxycor t icoids  
(HOC) were  ana lysed  by  the  m e t h o d  of LIDDL~ et  al. s. 

The  p lasma l l -hydroxycor t i co ids  were  measured  wi th  a 
modif ied m e t h o d  of MATTINGLY, the  whole procedure  be- 
ing carr ied ou t  a t  cons tan t  t empera tu re  of 25 °C 9. 

Results. The effect  of 2 mg  30920-Ba and 2 mg  40401-Ba 
on the  u r ina ry  excret ion of 17-hydroxycor t icoids  is shown 
in F igure  1. Measur ing the  24 h excre t ion  in 12 persons,  
there  is a rise f rom 5.5 ~ 0.75 m g  to 8.0 J:  1.4 mg  af te r  
30920-Ba. Fol lowing the  admin i s t r a t ion  of 40401-Ba, the  
17-hydroxycor t icoids  in ur ine  increase f rom 6.4 :i: 0.7 m g  
to 18.9 ~ 3.7 rag. The  difference of t he  values  before  and 
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Fig. 1. Urinary excretion of 17-hydroxycortieoids (HOC) following 
injection of 2 mg 30920-Ba and 40401-Ba. Dark columns 17-HOe 
rag/12 h, empty columns 17-HOC mg/24 h. 
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Fig. 2. Mean values of plasma ll-hydroxycorticoids (HOC) following 
injection of 1 mg or 2 mg 30920-Ba and 40401-Ba with regard to 
normal diurnal variation, o ~ - - o  1 mg 30920-Ba, o . . . .  o 2 mg 
30920-Ba, A - - - - A  1 mg 40401-Ba, A . . . .  A 2 mg 40401-Ba, - - - -  
spontaneous diurnal variation. 

Plasma-ll-hydroxycorticoids after i.m. injection of synthetic ACTH 
derivatives at 07.30. 

Img  2 mg 1 mg 2 mg 
30920-Ba 30920-Ba 40401-Ba 40401-Ba 

0 h 18.8 -t: 3.3 18.8 i 1.3 20.2:1:2.6 19.4 i 2.3 
2 h 36.5 ~ 1.5 40.3 ± 9.0 40.5 :J: 4.1 38.3 :t: 5.3 
4 h 25.3 -t- 1.4 27.8 =t: 4.5 45.6 :t: 1.7 45.0 :t: 5,2 
7 h 15.5 :t: 0 16.6 :t: 2.3 42.0 :t: 2.5 43.1 ~: 9.4 

10 h 11.8 :t: 0.25 10.8 :j:: 1.9 30.1 ~ 5.9 39.9 ~ 14.8 
14 h 8.0 :t: 0.16 6.5 ± 1.1 20.9 :~ 6.2 22.8.4= 20.0 
24 h 18.8 :t: 3.5 19.3 ~ 1.8 19.6 :t: 1.3 23.2 ± 3.8 

Mean values and standard deviation in/ug/100 nil. 

a f t e r  s t imu la t ion  is 2.4 mg  for  30920-Ba a n d  12.5 m g  for 
40401-Ba, ind ica t ing  t h a t  the  increase  p roduced  by  the  
s y n t h e t i c  de r iva t ive  is 5 t imes  higher .  W i t h  regard  to  
spon t aneous  d iurnal  var ia t ion,  me a s u r e d  in 12 h ur ine 
specimens ,  t h e  rise of t h e  excre t ion  of 17-hydroxycor t i -  
colds can only  be observed  in t he  f i rs t  12 h per iod  a f t e r  
30920-Ba, whereas  a f te r  40401-Ba i t  las ts  for 24 h.  

The  d e t e r m i n a t i o n  of p la sma  11-hydroxycor t i co ids  
gives more  in fo rmat ion  on the  d y n a mi c  of ad rena l  s t imula-  
t ion.  In  t h e  Table  t he  m e a n  values  and  s t a n d a r d  dev ia t ion  
of t he  m e a n  of t h e  2 groups  a t  dose levels of 1 mg  and  
2 mg  of b o t h  der iva t ives  are  p lo t ted .  The  g roup  cons i s ted  
of 5 and  8 persons  respect ive ly .  I t  can  be  seen t h a t  t he  
increase a f te r  b o t h  p repa ra t ions  is the  s ame  du r ing  the  
f irs t  2 h. The  effect  of the  syn the t i c  der ivat ive ,  however ,  
las ts  for  more  t h a n  14 h a f te r  inject ion.  The  only  differ-  
ence be tween  the  2 dose levels of 40401-Ba is t h a t  a f t e r  
2 mg  t h e  s t a n d a r d  dev ia t ion  of the  m e a n  is greater ,  due  
to  ind iv idua l  differences.  I t  has  to  be no ted  t h a t  a l r e a d y  
7 h a f te r  t he  in jec t ion  of 30920-Ba the  values  of p l a s ma  
11-hydroxycor t ico ids  follow the  no rma l  d iurna l  r h y t h m  
of the  adrenals .  

The curve of all m e a n  values  of the  p l a sma  11-hydroxy-  
cort icoids  is shown  in F igure  2. The  dif ference b e t w e e n  
the  2 de r iva t ives  is t he  same,  i n d e p e n d e n t  of t he  2 dose  
levels. The ca lcula t ion  of t h e  a rea  b y  p l a n i m e t r y  using 
normal  d iurnal  va r ia t ion  as baseline,  gives for 1 mg  
40401-Ba an area  which  is 4.8 t imes  larger  a n d  for 2 mg 
40401-Ba an area  wh ich  is 4.5 t imes  larger  t h a n  the  corre- 
spond ing  va lues  of 30920-Ba. 

I n  conclusion we m a y  s t a t e  t h a t  r e p l a c e m e n t  of 
n-serine x b y  D-serine ~ and  arginine  17, 18 b y  o rn i th ine  
17, 18 enhances  t he  adrenocor t i co t rop ie  effect  no t  only  in 
an imals  b u t  also in h u ma n s .  The  s y n t h e t i c  de r iva t ive  is 
a b o u t  5 t imes  more  act ive.  The  effect  is p r o b a b l y  due  to  a 
d i f fe rent  enzyma t i c  degrada t ion .  

Zusammen[assung. Am Menschen  wurde  die adreno-  
cor t i co t rope  W i r k u n g  von  flt-~4 Cor t i co t rophin  Tet ra-  
cosact id  und  D-Serinl-17, 18 Diorn i th in  fll-24 Cort icotro-  
p h i n  nach  i .m. In j ek t i on  un te r such t .  Das  syn the t i s che  
Der iva t  erwies sich als e twa  f i infmal  st~irker wi rksam als 
das  nat t i r l iche  Te t racosac t id ,  haupts l ichl ich  d u t c h  eine 
Verl i tngerung der  Wirkungsdauer .  
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Mechanism of Non-Disjunct ion of Meiotic Chromosomes  and of Degeneration of Maturation Spindles  
in Eggs  Affected by Intrafollicular Overripeness I 

Non-d i s junc t ion  of meiot ic  ch romosomes  is t h o u g h t  to  
be  t h e  cause  of var ious  t y p e s  of t r i somy  and  monosomy .  
Pr inc ipa l  et iological  factors  for the  non-d i s junc t ion  dur ing  
ovogenesis  which  have  been  pos tu l a t ed  are (1) pos t -  
ovu la to ry  over r ipeness  of normal ly  ovu la ted  eggs 2,3, (2) 
p r e o v u l a t o r y  overr ipeness  of norn la l ly  m a t u r e d  p r i m a r y  
ovocy te s  a-0, (3) p e r h aps  chronological  age ing  of ovocy tes  
dur ing  t h e  g r o w t h  per iod  w h i c h  m a y  occur  in aged 
mothe r s .  
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