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Inactivation of Vasotocin by Hen's Tissues in vitro 

Neurohypophys i a l  ho rmones  are rap id ly  degraded  by  
t issue homogena tes ,  mos t ly  on pro teo ly t ic  or reduc t ive  
p a t h w a y s  1-8. Vasotoc in  (8-arginine oxytocin)  and  meso- 
toc in  (8-isoleucine oxytocin)  are p resen t  in the  neuro-  
h y p o p h y s i s  of t he  hen  4, 5. Vasotoc in  is t he  m o s t  p o t e n t  
oxytoc ic  subs tance  in th is  species and  is p r o b a b l y  con- 
cerned  wi th  ovipos i t ion  4,a-s. I t s  half-l ife in t h e  hen ' s  
blood is r a the r  long and a m o u n t s  a p p r o x i m a t e l y  20 min  9. 
I t  has  been  an t i c ipa ted  tha t ,  as in mammal s ,  the  ho rmone  
in t he  hen  is p a r t l y  excre ted  and pa r t l y  i nac t iva t ed  by  the  
t issues ~. 

In  previous  s tudies  f rom this  labora tory ,  i t  has  been 
found  t h a t  oxy toc in  is i nac t iva ted  by  hen ' s  p la sma  ~~ 
Since knowledge on the  per iphera l  degrada t ion  of vaso- 
tocin in birds  is sti l l  lacking, the  p resen t  work  has been  
u n d e r t a k e n  to  examine  the  inac t iva t ion  of th is  ho rmone  by  
homogena t e s  of liver, k idney  and  ov iduc t  of the  hen. 

Exper imen la l .  The liver, k idney  and  ov iduc t  of laying-  
hen  (no egg in utero) were homogen ized  a t  0 ~ in solut ion 
con ta in ing  0 .01M Tris ,  0.0015M MgCI~ and  0 .01M KC1 
(pt-I 7.0). The t issue homogena te s  were incuba ted  a t  
37~ for 5, 10, 15 min  (liver, k idney,  uterus) or for 15, 30, 
60 rain (magnum,  i s thmus ,  vagina) w i th  vasotoc in  
(Sandoz Ltd,  Basle). i ml  of incuba t ion  mix tu re  conta ined  : 
0.05 ~zg of vaso toc in ;  0.1 ml  of 20 % w/v  t issue homogena t e  ; 
0.2 ml  of 0 . 1 M  sod ium-phospha t e  buffer  (pH 7.0) and 
0.6 ml  of water .  The t issue enzymes  were inac t iva ted  by  
hea t ing  for 3 min  in boil ing water .  The res idual  hormona l  

ac t iv i ty  was t e s t ed  in t he  4-points  s y s t em according to  
BuRvr e t  al. ~ on the  l ay ing-hen ' s  u ter ine  s t r ips  suspended  
in m e d i u m  of lV[u~SlCK et al. ~2 (with magnes ium ions) a t  a 
t e m p e r a t u r e  of 42~ and a f low ra te  of 12 ml /min .  
P ro te in  concen t ra t ion  in homogena t e s  were  e s t ima ted  by  
Kje ldah l  me thod .  

Resul ts  and  discussion.  I t  has  been  found  t h a t  t he  h e n ' s  
t issue homogena t e s  (liver, k idney  and  p a r t s  of ov iduc t :  
magnum,  i s thmus,  u terus  and vagina) are able to  inac t iva te  
vasotocin .  The l iver  and  u terus  homogena te s  showed the  
h ighes t  inac t iva t ing  ac t iv i ty ;  k idney  abou t  hal f  t h a t  of the  
liver. Re la t ive ly  l i t t le  ac t iv i ty  was found  in o the r  t issues. 

The ra te  of inac t iva t ion  of vasotoc in  expressed  in t he  
half-l ife of the  ho rmone  or in t he  f i rs t  order  cons t an t  of 
inac t iva t ion  are given in Table  I. The shor te s t  half-l ife 
(4.75 rain) was  ob ta ined  for t he  l iver  and  the  longest  
(240 min) for the  mag n u m.  In  t he  case of u terus  a bi- 
phas ic  course of the  inac t iva t ion  ra te  has  been noted.  
Af te r  the  f i rs t  5 rain of a rapid  ho rmone  inac t iva t ion  
( amoun ted  to 50% of t he  previous  act ivi ty) ,  a phase  of a 
ve ry  slow inac t iva t ion  was followed. 

Rela t ive  p o t en cy  for inac t iva t ion  of var ious  pa r t s  of the  
hen ' s  ov iduc t  increased f rom the  ovary  t o w ard  the  u te rus  
(Figure). Similar ly increased sens i t iv i ty  of t he  smoo th  
muscles  of the  ov iduc t  to  vaso toc in  ~. 

In  the  Figure,  t he  amo u n t s  of inac t iva ted  vasotoc in  by  
t issue homogena t e s  were compared  wi th  a re la t ive  
sens i t iv i ty  of d i f ferent  pa r t s  of the  hen ' s  ov iduc t  to  th is  

Table I. Inactivation of vasotocin in houmgenates of various tissues 

Tissue~ Half-life Hydrolytic rate constant~ 
(rain) (min -~ x 10 e) 

Liver 4.75 14.50 
Kidney 9.00 7.70 

Oviduct 
Uterus 5.25 13.20 
Vagina 37.50 1.84 
Isthmus 75.00 0.92 
Magnum 240.00 0.28 

Mean values of 5 experiments. ~ Homogenate concentration 20 % w/v. 
b First order constant of inactivation. 
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Table II. Relationship between the amount of inactivated vasotocin and the total protein content in different tissues homogenates 

Tissue 
Protein concentration Vasotocin inactivation 

mg/ml ng/mg protein per min 
(mean + S.E.) (mean 4- S.E.) 

p.U/mg protein per min 
(mean 4- S.E.) 

Liver 38.84 4- 12.9 0.142 4- 0.016 36.20 4- 4.35 
Kidney 28.72 4- 29.8 0.113 -t- 0.033 30.56 4- "8.40 

Oviduct 
Magnum 40.92 4- 29.0 0.008 -t- 0.0009 2.06 -l- 0.i2 
Isthmus 66.5 4- 2.2 0.026 3= 0.003 6.64 + 0.90 
Uterus 109.4 2t2 13.9 0.501 4- 0.094 125.49 4- 24.01 
Vagina 80.2 4- 3.3 0.047 4- 0.007 11.70 4- 1.93 

Mean values of 5 experiments. 
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Comparison between the degree of vaso- 
tocin inactivation by hen's oviduct homo- 
genates and sensitivity of the oviduct to 
vasotocin. Sensitivity of uterus taken as 
100 (calculated by Rz4sA18). 

ho rmone .  Of t h e  4 p a r t s  of ov i duc t  examined ,  t he  u te rus  
showed t h e  g rea t e s t  s ens i t i v i t y  to  vaso toc in  a n d  s imul-  
t aneous ly  possessed t h e  h ighes t  ab i l i t y  to  i n a c t i v a t e  t h i s  
hormone .  

The  t o t a l  p ro t e in  c o n t e n t  in t i ssue  h o m o g e n a t e s  r a n g e d  
f rom 6.65 ( i s thmus)  to  40.92 m g / m l  (magnum)  (Table  II) .  
No r e l a t ionsh ip  be tw een  t he  p r o t e i n  c o n c e n t r a t i o n  and  
t h e  v a s o t o c i n - i n a c t i v a t i n g  a c t i v i t y  was observed .  Tissue  
i n a c t i v a t i n g  ab i l i t y  expressed  in ng  of i n a c t i v a t e d  vaso-  
t o c i n / m g  of p ro t e in  per  1 ra in  was 3 t imes  g rea te r  in  t he  
case of u t e rus  t h a n  in t h e  liver.  However ,  t h e  r a t e  of vaso-  
toc in  i n a c t i v a t i o n  b y  these  t i ssues  expressed  in half- l i fe  
was  s imi la r  (Table  I). 

Ab i l i t y  of t he  h e n ' s  l iver  a n d  k i d n e y  t issues  to  i n a c t i v a t e  
n e u r o h y p o p h y s i a l  h o r m o n e s  resembles  t h a t  f ound  in 
m a m m a l s .  On t h e  o t h e r  h a n d ,  t h e  s t r ik ing  p h e n o m e n o n  
obse rved  was t h e  h igh  v a s o t o c i n - i n a c t i v a t i n g  a c t i v i t y  of 
u t e r ine  po r t i on  of h e n ' s  ov iduc t .  I n  m a m m a l s ,  u t e rus  
i n a c t i v a t e s  oxy toc in  a p p r o x i m a t e l y  10 t i m e s  less t h a n  t he  
l iver  and  k i d n e y  t4,1~. I t  is p r o b a b l e  t h a t  t h e  h igh  ab i l i t y  
of h e n ' s  u t e rus  to  i n a c t i v a t e  vaso toc in  is associa ted  w i t h  a 
g rea t  s ens i t i v i t y  to  vasotoc in ,  as found  in  v i t ro  a n d  in 
v ivo  s tud ies  4, s, 13. This  p o i n t  of v iew m i g h t  be  in genera l  
a g r e e m e n t  w i t h  s tud ies  on  t he  o the r  h o r m o n e s  wh ich  
shows t h a t  t h e  t i ssues  wh ich  are me tabo l i ca l ly  sens i t ive  
to  t he  h o r m o n e  possess s i m u l t a n e o u s l y  a h igh  degree of 
i n a c t i v a t i n g  a c t i v i t y  to  t h i s  h o r m o n e  ~6. 

As found  in our  p rev ious  work,  t he  i n a c t i v a t i o n  of 
oxy toc in  in hen ' s ,  b y  c o n t r a s t  to  m a m m a l s ,  occurs  also in 
serum,  i r respec t ive ly  of t he  sex ~~ The  e n z y m e  of L- 
cys t ine  a m i n o p e p t i d a s e  a c t i v i t y  ident i f ied  in h e n ' s  se rum 
could be  respons ib le  for th i s  i n a c t i v a t i o n  17. In  re la t ion  to  
vasotoc in ,  HASAN and  HELLER 9 d id  no t  observe  a n  
ab i l i t y  of h e n ' s  p l a s m a  to  i n a c t i v a t e  t h i s  hormone .  

The  resu l t s  r epo r t ed  give no  i n f o r m a t i o n  a b o u t  t he  
m e c h a n i s m s  b y  wh ich  t h e  biological  a c t i v i t y  of t he  vaso-  
toc in  d i s sappeared  f rom the  c i rcu la t ion  of t he  hen.  I t  m a y  
be, t h a t  in t h e  process  of i t s  i n a c t i v a t i o n  b o t h  t he  amino-  
pep t idases  a n d  disulf ide r educ ta ses  t ake  par t .  I t  c a n n o t  be  
exc luded  also t h a t  b i rd  t i ssues  c o n t a i n  an  enzyme  of t he  
e n d o p e p t i d a s e  type ,  s imi la r  to  t h a t  f ound  in r a t  is and  
k idneys  ~ and  possess ing ab i l i t y  to  release of g lyc inamide  
f rom the  molecule  of neu rohormone l~ .  

Zusammen/assung. In  v i t ro  wurde  die I n a k t i v a t i o n  yon  
Vaso toc in  in e inigen G e w e b e h o m o g e n a t e n  (Leber, Niere, 
E i l e i t e r segmenten ,  Magnum,  I s t h m u s  Uterus ,  Vagina)  
festgestel l t .  Die gr6sste  I n a k t i v a t i o n  wurde  bei  den  
H o m o g e n a t e n  yon  Lebe r  u n d  U t e r u s  gefunden.  
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Effect  of  Bordetella pertussis V a c c i n e  on  P l a s m a  
c o s t e r o n e  S e c r e t i o n  in  R a t s  

B o t h  a d r e n a l e c t o m y  and  Bordetella pertussis vacc ine  
(BPV) increase  t he  s ens i t i v i t y  of mice  a n d  r a t s  to  ana-  
phy l ac t i c  shock,  shock-media to r s ,  va r ious  tox ic  a n d  s t ress  
effects  z-6. I t  was  ear l ier  sugges ted  b y  KIND 7 t h a t  B P V  
exer t s  i t s  effect  b y  i n ju r ing  t he  ad r ena l  cortex.  However ,  
t h i s  suppos i t ion  ha s  no t  been  c o n f i r m e d  in  mice  2,s. Our  
r ecen t  i nves t iga t ions  r ega rd ing  t he  h i s t a m i n e  m e t a b o l i s m  

C o r t i c o s t e r o n e  L e v e l  an d  o n  A C T H - I n d u c e d  C o r t i -  

of BPV-treated rats again raised the possibility that 
reversible adrenal insufficiency develops following BPV 
sensitizationL The purpose of the present study was to 
examine whether BPV influences plasma corticosterone 
level and ACTH-induced corticostrone secretion in rats. 

Materials and methods. ]Female Wistar rats (150-200 g) 
were maintained on standard diet and drinking water ad 


