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Crystallization Tubule Interst i t ium 
[t4C, 3H]-testosterone [laC, 3H]:androstenedione [14C, 3H]-testosterone [14C, 3H]-androstenedione 
(dpm/mg) (dpm/mg) (dpm/mg) (dpm/mg) 

ratio ratio ratio ratio 
No. 3H 14C 3H/14C 3H I4C 3H/14C 8H 14C 3H/14C ~H ~4C 3H/14C 

1 17,757 902 19.69 562 36 15.61 13,485 25 539 251 1287 0.195 
2 17,251 891 19.36 488 33 14.79 13,598 27 504 256 1360 0.188 
3 17,732 901 19.68 440 31 14.19 13,101 26 504 249 1299 0.192 
4 17,098 874 19.56 420 30 14.00 12,240 24 510 250 1286 0.194 

Table I I. Separated interst i t ium and seminiferous tubules of human testis tissue incubated with equimolar concentrations of [7~-SH]-testoster - 
one and [4-14C]-androstenedione 

Tissue 

Case 1. Testis tissue from 72-year-old man 

% ~H label % 14C Iabel 
Time recovered as recovered as 

Case 2. Testis tissue from 25-year-old man 

% 3H label % 14C label 
recovered as recovered as 

(rain) [3H]-A~ [3HJ-T a [I~C]-A [14C]-T [~H]-A [3H~-T ~14C~-A [ 14C]-T 

Inters t i tmm 
per 100 nag 

Tubule 
per 100 Ing 

5 4.6 88.1 91.4 6.7 4.3 89.4 98.6 0.8 
15 4.7 88.4 89.8 8.1 4.4 87.6 98.3 0.9 
30 5.0 88.5 88.7 8.2 4.5 87.9 97.8 1.1 
60 5.9 86.8 89.4 8.7 4.6 86.6 97.5 1.8 

120 - - - 4.9 86.3 97.3 2.3 
150 6.5 84.9 85.9 11.9 . . . .  
180 - - - 4.8 82.6 96.3 3.1 
240 6.1 86.7 84.9 12.4 4.7 82.5 95.0 4.3 

5 2.1 90.9 83.1 15.0 0.9 90.9 83.7 14.7 
15 2.6 91.2 67.7 30.2 1.0 90.9 73.2 22.9 
30 3.9 90.3 50.7 46.9 1.3 89.7 51.4 42.5 
69 4.1 90.1 35.3 62.0 1.6 89.1 31.0 53.4 

120 - - - 1.6 88.9 23.7 55.2 
150 4.2 89.4 10.3 87.l . . . .  
180 . . . .  1.7 88.3 23.5 56.4 
240 4.5 89.6 5.1 90.7 2.1 87.6 22.1 60.5 

aDenotes androstenedione, bDenotes testosterone. 

m u c h  m o r e  e f f i c i e n t  t h a n  t h e  i n t e r s t i t i u m  in  c a r r y i n g  o u t  
t h e  e n z y m i c  r e d u c t i o n  of  a n d r o s t e n e d i o n e .  T h e  d i f f e r e n c e  
i n  t h e  r e s u l t s  o b t a i n e d  f r o m  t h e  2 Cases m a y  be  a t t r i b u t e d  
t o  t h e  g r e a t  d i f f e r e n c e  i n  a ge  b e t w e e n  t h e  t w o  i n d i v i d u a l s ,  
w h i c h  s u g g e s t s  t h a t ,  in  t h e  o l d e r  m a n ,  h i g h e r  l e v e l s  of 
t e s t o s t e r o n e  a r e  n e e d e d  to  m a i n t a i n  n o r m a l  s p e r m a t o -  
g e n e s i s  i n  t h e  t u b u l e s .  

T h e s e  r e s u l t s  i n d i c a t e  t h a t  t h e  h u m a n  t e s t i s  s h o w s  t h e  
s a m e  d i f f e r e n c e s  in  t h e  r e l a t i v e  a c t i v i t i e s  of t h e  17/5- 
h y d r o x y s t e r o i d  d e h y d r o g e n a s e  e n z y m e s  in  t h e  i n t e r s t i t i u m  
a n d  s e m i n i f e r o u s  t u b u l e s  as  p r e v i o u s l y  d e m o n s t r a t o d  in  
t h e  r a t .  I t  is  a l s o  a p p a r e n t  t h a t  t h e  s e p a r a t i o n  t e c h n i q u e  
a p p l i e d  t o  t h e  h u m a n  t e s t i s  i n  t h e s e  e x p e r i m e n t s  p r o d u c e s  
p r e p a r a t i o n s  w i t h  l i t t l e  o r  no  c r o s s - c o n t a m i n a t i o n  b e t w e e n  
t h e  t u b u l e s  a n d  t h e  i n t e r s t i t i u m ,  a n d ,  l i k e  t h e  r a t ,  t h e  
h u m a n  t e s t i s  p o s s e s s e s  a t  l e a s t  t w o  s i t e s  of s t e r o i d  m e t a -  
b o l i z i n g  e n z y m e s ,  t h e  i n t e r s t i t i u m  a n d  t h e  s e m i n i f e r o u s  
t u b u l e s  10. 

Zusammen/assung. Nachweis, dass im menschlichen 
Hoden sowohl das Interst i t ium wie such das tubul/ire 
System bef~higt sind, Androstendion-4-14C und Testo- 
steron-7a-3H zu konvertieren. 
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On the Use of a Peptidase Inhibitor (Trasylol) for Storage of P~5-1abelled Peptide Hormones  (HGH, 
TSH, ACTH, Insulin, Glucagon, PTH) 

One of the main problems in radioimmunoassay is the (iodination damage) or on subsequent storage of the 
degradation of I T M  or I125-1abetled tracer hormones. The labelled hormone. Finally the degradation may markedly 
degradation may preexist due to extraction or storage of increase during incubation, especially in medium contain- 
unlabelled preparation. I t  can occur during iodination ing plasma or serum. This form of incubation damage 
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largely depends  upon the  degree of degradat ion  a t  the  
beginning of the  incubat ion  period. As any form of 
degradat ion  impairs  physical  and immunologica l  proper-  
t ies of the  preparat ion,  i t  m a y  lead to erroneous results in 
r a d i o i m m u n o a s s a y .  The  a im of the  present  s tudy  was to 
assess the  usefulness of Trasylol  for reducing the  degree of 
degradat ion  of I12Mabelled pept ide  hormones  stored a t  
+4~ 

Methods. Hormones  s tudied:  human  growth hormone  
(HGH, prepared  according to R o o s  et al.1), A C T H  (syn- 
the t ic  ~p1-39 A C T H  Ciba), T S H  (human T S H  from the  
NPA),  Insul in  (Actrapid Novo),  Glucagon (porcine gluca- 
gon Novo,  lot  MC 6770), and P T H  (highly purif ied bovine 
P T H  Wilson, lot  43601). All hormones were iodinated  wi th  
minor  modif icat ions  according to the  me thod  of GREEN- 
WOOD et  a l ) .  H G H  and T S H  were purif ied wi th  Sephadex 
G 75 and ACTH,  Insulin,  Glucagon and P T H  wi th  cellu- 
lose. The  t racer  hormones  were stored a t  + 4 ~  in a 
0.06 M verona l  buffer p H  8.6 wi th  addi t ion  of h u m a n  se- 
rum a lbumin  2.5 g/1 and mer th io la t  10 -4. The  enzyme 
inhibi tor  Trasylol  (Bayer, Leverkusen) was added to give 
f inal  concent ra t ions  of up to 1000 U /ml .  For  ACTH,  the  
addi t ion  of mercap toe thano l  5 g/1 was tested.  The  degra- 
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Storage damage with and without peptidase inhibitor (Trasylol). 
(ZX, without Trasylol; A, with Trasylol; [], with mercaptoethanol; 
II, with Trasylol and mercaptoethanol). Increase in percentage da- 
mage to labelled hormones stored up to 4 weeks at 4 ~ C with and 
without peptidase inhibitor (Trasylol). 

da t ion  was measured using bo th  chromatoelectrophoresis  
on W h a t m a n  3 MC paper  3 and charcoal  dex t ran  separa- 
t ion according to the  me thod  of HERBERT et al. 4 adapted  
indiv idual ly  for each hormone.  

Results. The results obta ined wi th  chromatoelect ro-  
phoresis or charcoal  dex t ran  were comparab le  for all 6 
hormones.  The effect of Trasylol  (500 U/ml)  on damage 
dur ing prolonged periods of s torage are shown in the 
Figure.  Damage  to labelled H G H  and T S H  incrased only 
ve ry  s l ight ly during 12 days of s torage and Trasylol  had 
therefore  no appreciable  effect. An increase in damage  to 
labelled insulin could, however,  be inhibi ted by addi t ion 
of Trasylol.  The mos t  marked  effect  of the  pept idase  in- 
h ib i tor  was seen on labelled P T H  and glucagon. Damage  
to bo th  hormones  increased ve ry  rapid ly  dur ing storage 
in di luent  alone, which could be a lmost  comple te ly  in- 
h ibi ted  by addi t ion of Trasylol .  The  increased degradat ion  
of A C T H  during s torage could only be ef fec t ively  inhi- 
b i ted  by  a combina t ion  of 500 U / m l  of Trasylol  wi th  0.5% 
of mercaptoethanol .  

A concent ra t ion  of 500 U / m l  of Trasylol  was found to 
be opt imal .  An inhibi t ion of an t ibody  binding by this 
concent ra t ion  of Trasylol  was no t  observed wi th  any of 
the  hormones  tested.  

Conclusions. High  specific ac t iv i ty  of labelled pept ide  
hormones  is required for sensi t ive radioimmunoassays .  
Over loading wi th  rad ioac t ive  iodine m a y  lead to rapid 
degradat ion  5. L imi ted  subs t i tu t ion  wi th  iodine may,  how- 
ever, also damage  the  hormone  (due to largely unknown 
factors). Label led pept ides  are much  less stable than  the  
unlabel led compound  and the  sl ight  damage result ing 
f rom iodinat ion m a y  increase rapidly  dur ing storage, 
yielding an unusable  labelled hormone.  Apparen t ly  an 
enzymat ic  react ion is involved  in the  process of degrada- 
t ion.  This  type  of damage  to labelled hormones can be 
control led by addi t ion  of the  pept idase  inhibi tor  Trasylol,  
as shown previous ly  5 and by  the  present  study.  

Zusammen/assung. Von den untersuchten  J125-markier- 
ten  Pep t idhormonen  sind H G H  und T S H  auch ohne 
Trasylol  gut  hal tbar .  Die m/issige Degradat ion  yon Insulin 
und die rasch zunehmende  Degrada t ion  yon P T H  und 
Glukagon kann durch Trasylol  (500 E/ml)  ve rh inder t  
werden. Ftir  A C T H  ist eine Kombina t ion  yon Trasylol  mi t  
0.5~o Mercaptoe thanol  erforderlich.  
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