
112 Specialia EXPERIENTIA 29/1 

~ -100 t 

90{- 

os 0 

= 30 

.s 20 
i 
' -  10 
.E 
o o 

> 0 
F - q  

Vagina 
Fq 

Magnum Isthmus Uteru~ 

48 

o 
"F- 

c 
o o 

4~ 

o " 

-o 

c o  
g 

-'- 3 
> 

Parts of oviduct 
Magnum Isthmus Uterus Vagina 

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 
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l ib i tum.  B P V  was admin i s t e red  i.p. in a dose of 3 • 101~ 
organisms.  In  the  f i rs t  expe r imen t s  animals  were killed 
and  p l a sma  cor t icos terone  concen t ra t ion  was de t e rmined  
before and at  var ious  in tervals  af ter  t3PV inoculat ion.  
In  the  second expe r imen t s  ra t s  were d iv ided into 4 groups. 
The an imals  of group 1 and 2 received 6 U/100 g ACTH 
(cortrophine,  Organon) subcutaneously .  The animais  of 
group 2 had  been inocula ted  wi th  B P V  4 days  earlier. 
Blood samples  were t aken  2 h af ter  ACTH injection.  

Groups  3 and  4 were t r e a t ed  oral ly w i th  80 ~g dexa-  
me thasone  (Organon) 18 h pr ior  to  cor t icos terone  deter-  
minat ion ,  and  dr inking wa te r  con ta in ing  20 ~xg/ml dexa- '  
me thasone  was given dur ing  the  last  18 h. These animals  
were in jec ted  wi th  4 mU/100 g of ACTH i.v. and  blood 
was t aken  18 min  later.  Ra t s  of group 4 were p r e t r ea t ed  
wi th  B P V  4 days  before ACTH admin is t ra t ion .  

In  all expe r imen t s  ra t s  were killed be tween  10.00 and  
11.00 h and blood was collected f rom the  cervical  vessels. 
P l a sma  cor t icos terone level was measured  according to 
t he  f luor imetr ic  m e t h o d  of ZXNKER and  BERNSTI~IN 10 as 
modif ied  by  PuRv~s  and  SIRETT ~t. E a c h  exper imen ta l  
resul t  p resen ted  in t he  figures indica tes  the  average of 
10 animals  and  the  cor responding  s t a n d a r d  deviat ions.  
The resul ts  were  s ta t i s t ica l ly  eva lua ted  by  S t u d e n t ' s  
t-test .  

Results and discussion. As shown in Figure  1 p lasma  
cor t icos terone  level s ignif icant ly  decreased 4 and  8 days  
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Fig. 1. Effect of BPV treatment on plasma corticosterone level in 
rats. Significance was related to untreated animals. 

a f ter  B P V  t r e a t m e n t  and r e tu rned  to the  original value 
on the  18th day. 

6 U/100 g of ACTH induced  an e levat ion in p lasma  
cor t icos terone  level b o t h  in normal  and  in B P V - t r e a t e d  
animals  (Figure 2). The ra te  of increase was similar  in 
b o t h  groups.  Dexamethasone ,  by  means  of its feed-back  
effect  on endogenous  ACTH secretion,  suppressed  p lasma  
cor t icos terone level. I .v. in jec t ion  of exogenous ACTH 
increased cor t icos terone  secret ion b o t h  in d e x a m e t h a s o n e  
and  in B P V  + d e x a m e t h a s o n e - t r e a t e d  ra ts  similarly.  

As it was  a l ready ment ioned ,  b o t h  ad renMec tomy  "and 
B P V  increased the  sens i t iv i ty  of ra t s  and  mice to  var ious  
damag ing  effects.  Our earlier expe r imen t s  showed t h a t  
the  changes  of t issue h i s t amine  9 and  5 - h y d r o x y t r y p t a -  
mine  (5-HT) ~2 levels were similar  in adrena lec tomized  
and  B P V - t r e a t e d  rats .  Fur the rmore ,  in adrena lec tomized  
ra ts  B P V  did no t  influence t issue h i s t amine  me tabo l i sm 
and cort isone inhib i ted  changes  caused by  B P V  9. Our 
p resen t  f indings d e m o n s t r a t e  a decrease in p lasma  corti-  
cos terone  level following B P V  inoculat ion.  This decrease 
m a y  explain  - a t  least  in p a r t  - cer ta in  similari t ies be- 
tween  the  effect  of ad rena lec tomy  and  BPV.  Thus,  i t  m a y  
be one of the  factors  causing increased sens i t iv i ty  of B P V  
t r ea t ed  rats.  However ,  some o the r  effects of BPV,  e.g. i ts  
influence on insulin secretion~3 and  anaphy lac t i c  
p ro tease  p roduc t ion  ~*, 1~, could ha rd ly  be expla ined  by  a 
reversible  decrease of blood glucocort icoid level. 

The reason of the  decrease of cor t icos terone  level is no t  
known.  This  effect  of B P V  is p r e s u m a b l y  no t  due to  an 
inhib i t ion  of cor t icos terone synthes is  as the  response  of 
adrenal  cor tex  to  ACTH remained  in tac t .  As possible  
reasons,  a d i s tu rbance  in ACTH secretion,  increased 
cor t icos terone ca tabol i sm and o ther  possibil i t ies could be 
t aken  in to  account .  Obviously,  fu r the r  expe r imen t s  will 
have  to be carried out  to  clarify th is  problem.  

Zusammen/assung. Der Cor t icos teron-Gehal t  des R a t -  
t enp la smas  wurde  durch  B P V - B e h a n d l u n g  vori iberge-  
hend  reduzier t ,  obwohl  die ACTI-I-Wirkung auf  den  
Cort icosteron-Spiegel  im P la sma  unver~Lndert blieb. 
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Fig. 2. Effect of BPV pretreatment on ACTH-induced cortieosterone 
secretion in rats. [~, without ACTH; m, 2 h after 6 U/100 g ACTH/ 
s.c./; ~1, 18 min after 4 mU/100 g of ACTH/i.v./. Significance was 
related to animals without ACTH. 
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