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Inactivation of Deamino-oxytocin, Deamino-carba~-oxytocin, [D-LysS],, and [D-ArgB]vasopressins 
by Kidney Cell Particles 

Vasopress in  and  oxy toc in  are rap id ly  degraded  by  
t issue homogena te s  and  cer ta in  cell par t ic les  mos t ly  on 
pro teo ly t ic  or reduc t ive  p a t h w a y s  1-3. The following 
mechan i sms  m i g h t  be considered (see Figure  1) : (1) spli t-  
t ing  by  non-specif ic  aminopep t idases  af ter  r educ t ion  of 
a S-S-bridge3; (2) sp l i t t ing  on the  N- t e rmina l  pep t ide  
b o n d  by  a specific aminopep t ida se  (found in h u m a n  
p regnancy  serum 4 or renal  microsomesS);  (3) sp l i t t ing  
of t he  C- terminal  pep t ide  bond  by  t ryps in -  (in case of 
vasopressin)  or chymot ryps in - l ike  enzymes  (in case of 
oxytocin)  6,~. Poten t ia l ly ,  one migh t  therefore  expec t  a 
pro longed effect  in vivo on analogues:  (1) which  have  no 
disulphide  br idge (protec t ion  agains t  reduction) ; (2) which 
lack an N- te rmina l  amino  group (protect ion agains t  
aminopep t idases ) ;  (3) which  have  - in the  case of vaso- 
press in  - a s tabi l ized pep t ide  bond  be tween  arginine 
(lysine) and  glycineamide,  e.g. by  inser t ion of a B-amino 
acid. Such analogues were syn the t i zed  dur ing  recent  years  
(see Figure  2) and  we s tud ied  the i r  res is tance to  degrada-  
t ion  by  k idney  cell par t ic le  enzymes  and  the  changes  in 
t he  half-life of the i r  biological effects in vivo. 

Experimental .  In  th is  s t u d y  we used the  following 
pep t ides :  Oxytoc in  (OT) and  Lysine  vasopress in  (LVP), 
p roduc t s  of SPOFA-Prague ,  Deamino-oxy toc in  (DOT) S, 
and  Deamino-carba~-oxytoc in  (DCOT)9 b o t h  syn the t i zed  
by  J. RUDINGER and  K. JogT ", and  ED-ArgS] - and [D-LysB] - 
vasopress in  (DAVP and  D L V P ,  respect ively) ,  p repa red  
b y  M. ZAORAL and  J. KOLC 1~ 

The incuba t ion  mix tu r e  con ta ined :  the  pep t ide  in a 
concen t ra t ion  of 6.6 F M  (oxytocin  and  its analogues) or 
1 fxM (vasopressins and the i r  analogues) ; cell f ract ions  pre-  
pa red  f rom swine k idney  by  the  m e t h o d  of SCHNEIDER and  
HOOGEBOOM 1~ (dialyzed aga ins t  a 100-fold vo lume of 
0 .01M N a - p h o s p h a t e  a t  p H  7.0, 2 0 h  at  4~ pro te in  
concen t ra t ion  1.7-7.0 mg /ml ;  p h o s p h a t e  buffer  a t  p H  7.0, 
final concen t ra t ion  0.05 M.  The  a m o u n t  of ho rmone  before 
and  af ter  60 min  of incuba t ion  was  de t e rmined  by  b ioassay  
of an t id iure t ic  ac t iv i ty  1,. 
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Table I. Inactivation of oxytocin analogues by kidney cell particles 

Substance Hydrolytic rate constant �9 
(sec -z • mg protein -1 • 103) 
Homogenate b Microsomes b Cytoplasmb 
N D N D N D 

Oxytocin 2.5 9.6 41.6 16.0 18.7 20.8 
Deaminoxytocin 1.1 4.1 1.0 16.0 18.7 1.4 
Deamino-carba 1- 1.0 1.9 2.7 32.0 0.0 0.0 
oxytocin 

First order constant of inactivation per mg/ml proteins, b N, non- 
dialysed fraction; D, dialysed fraction. 
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Results  and discussion. The results  ob ta ined  wi th  t he  
group of oxy toc in  analogues are given in Table  I and  can 
be summar ized  as follows: (1) The k idney  homogena t e  
inac t iva ted  all th ree  pep t ides  (rate differences were no t  
great  be tween  groups) and the  inac t iva t ion  capac i ty  was 
s o m e w h a t  increased af ter  dialysis. (2) DCOT was  no t  
spl i t  by  cy toplasm,  inac t iva t ion  of DOT decreased mark-  
edly af ter  dialysis of the  cy top lasmat i c  fract ion.  Since 
bo th  analogues differ  only  in the  t ype  of br idge which  
can undergo reduc t ion  in DOT bu t  no t  in DCOT, we 
m a y  assume the  exis tence  of an inac t iva t ion  via  reduc-  
t ion of the  S-S-bond.  In  th is  cell f rac t ion oxy toc in  is 
inac t iva ted  a p p a r e n t l y  by  enzymat i c  sys tems  o ther  t h a n  
DOT as can be concluded wi th  regard to  the  effect  of 
dialysis on the  inac t iva t ion  of bo th  pept ides .  (3) The 
inac t iva t ion  of oxy toc in  by  microsomal  f ract ion is de- 
creased after  the  dialysis in con t ras t  to the  inac t iva t ion  
of DOT and DCOT. 

The results  ob ta ined  wi th  the  vasopress in  group are 
shown in Table II .  Both,  the  homogena t e  and micro-  
somes and  ~he cy top la sm spli t  D A V P  and D L V P  a t  the  
same ra te  as the i r  cor responding  L-forms. There  were also 
insignif icant  differences be tween  dialysed and nondia lysed  
prepara t ions .  

As shown by  pha rmacok ine t i c  evaluat ion,  e l iminat ion  
of analogues in t he  t a rge t  organ does no t  ma rked ly  differ 
f rom t h a t  of the  ma te rna l  hormone  ; using the  an t id iure t ic  
tes t  13 we found an index  of pers is tence 14,15 for all of these  
subs tances  equal  app rox ima te ly  to un i ty  when  doses 
p roduc ing  a 10- to  35-min anur ia  were assayed.  None  of 
the  above  analogues of oxytoc in  had  a p ro t r ac t ed  utero-  
tonic act iv i ty .  

These results  suggest  the  following: (1) A two-s tage  
mechan i sm of inac t iva t ion  (reduction and aminopep t idase  
spli t t ing) can be localized in the  cy top lasm of k idney  
cells. (2) In  the  microsomal  f ract ion there  is appa ren t l y  a 
combined  act ion of undef ined  endo- and aminopep t idases  
(the dialysis removes  a low molecular  weight  cofactor  of 
one system,  as well as a dialyzable  inhibi tor  of the  o ther  
one). (3) A decisive act ion of t rypsin- l ike  enzymes  in inacti-  
va t ion  of vasopress in  can p robab ly  be excluded.  The phys-  

iological s ignificance of these  conclusions is uncer ta in ,  since 
it is no t  known  whe the r  neu rohypophys i a l  ho rmones  
p e n e t r a t e  t h rough  the  cell m e m b r a n e  in to  the  cy top l a sm 
or into the  endop lasmat i c  re t iculum.  

Table II. Inactivation of vasopressin analogues by kidney cell 
particles 

Substance Hydrolytic rate constant a 
(sec -1 • mg protein -1 • 10 -3) 
Homogenate Microsomes Cytoplasm 
N D N D N D 

[L-LysS]-Vasopressin 3.4 11.0 25.0 25.4 9.7 16.5 
[n-LysS]-Vasopressin 10.4 9.4 19.9 9.9 19.6 21.7 
[L-ArgS~-Vasopressin 10.4 11.1 28.2 25.4 19.6 12.5 
[D-ArgSJ-Vasopressin 7.7 11.5 45.1 40.7 20.3 15.0 

Explanation see Table I. 

Zusammenfassung .  Die Inak t iv i e rung  von  Carba-, De- 
amino-  und 8-D-subst i tuier ten Analogen der  neurohypo-  
physSmren H o r m o n e  durch  Schweinen ie renhomogena te  
verl/ iuft  mi t  der  gleichen Geschwindigkei t  wie die des 
Oxytoc ins  und  Vasopressins.  
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Behaviour  of Glycogen  and Related E n z y m e s  in the Sertol i  Cell S y n d r o m e  

The presence and  the  behav iour  of glycogen and of 
1-4 amylophosphory la se  (1-4 AP) in h u m a n  test is  under  
normal  and pa thologica l  condi t ions  has a l ready been 
descr ibed in an earlier r epor t  1, 2. There  is evidence t h a t  
i n t r a tubu la r  glycogen represents  an i m p o r t a n t  source of 
energy for spermatogenes i s  3 9 whereas  the  presence  of 
this  subs tance  in the  cy top lasm oI some per i tubu la r  cells 
(muscle cells, R o s s  10) seems to d e m o n s t r a t e  t h a t  glycogen 
is also involved in tubu la r  mot i l i ty  11. 

A m o n g  the  pa thologica l  condi t ions  of the  h u m a n  testis ,  
the  'germinal  aplas ia '  or 'Ser to l i  cell Syndrome'12 seems 
to be charac ter ized  f rom a h is tochemica l  po in t  of view, 
by  the  scarc i ty  or absence of i n t r a tubu la r  glycogen and  
1-4 AP,  and b y  the  large amoun t s  of b o t h  subs tances  in 
the  per i tubu la r  zone 1. The p resen t  pape r  repor t s  t he  
resul ts  of fu r the r  inves t iga t ions  on h is tochemica l  be- 
haviour  of glycogen and the  1-4 A P  in th is  par t i cu la r  
condi t ion.  

Mater ia l  and methods. Biopt ic  specimens  were ob ta ined  
f rom tes tes  of 14 subjec ts  who were found to be af fec ted  

by  comple te  absence of seminiferous  ep i the l ium (Sertoli  
cell syndrome) .  E i g h t  of t h e m  gave no h is tory  of exogenous 
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