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Effect of Human Serum Oxytocinase on the 
Antidiuretic Action of Lysine Vasopressin and 

Oxytocin in the Rat 

Increased  an t id iure t ic  a c t i v i t y  in the  p lasma has  been  
noted in a va r i e t y  of  pa thologica l  s ta tes  such as pre-  
eclampsiaX, bronchogenic  ' oa t  cell '  ca rc inoma ~-~, pul-  
m o n a r y  tuberculos is  a, b i lharzia l  hepa t i c  fibrosis s and  
o ther  l iver  diseases L i n t e r m i t t e n t  po rphyr i a  ~ and myxede -  
m a  ~. This  increase in an t id iu re t i c  ac t iv i ty ,  which  m a y  be 
due to  excessive secret ion of the  an t id iure t ic  ho rmone  or  
its decreased inac t iva t ion ,  is m a d e  responsible  for t he  
d is turbances  in wa te r  and e lec t ro ly te  me tabo l i sm ob- 
se rved  in these  pa thologica l  states.  A t t e m p t s  to lower the  
p lasma c o n c e n t r a t i o n  of an t id iure t ic  ho rmone  to normal  
levels  m a y  therefore  be regarded  as the rapeu t i ca l ly  
legi t imate .  

In  t h e  case of t he  pep t ide  kinins, a decrease in t he  level  
of c i rcula t ing  ho rmone  by  paren te ra l  admin i s t r a t ion  of 
i nac t iva t ing  enzymes  has  been achieved Z0,tL To be a 
cand ida te  for clinical use, an inac t iva t ing  enzyme should 
be re la t ive ly  specific for t he  pep t ide  concerned,  free f rom 
the  danger  of anaphylac t i c  shock, and have  a long half-  
life in the  circulat ion.  I n  re la t ion to the  neurohypophysia l '  
hormones  the  first  two condi t ions  appear  to  be m e t  by  
' se rum oxytoc inase ' ,  an  aminopep t idase  appear ing  in 
h u m a n  p regnancy  plasma.  The  effect  of th is  enzyme  on 
the  an t id iure t ic  response to  oxy toc in  and  vasopressin has 
now been tes ted  in  rats .  

F e m a l e  ra ts  of t h e  W i s t a r  s t ra in  were h y d r a t e d  ~ and  
infused a t  a cons t an t  ra te  (250 p U  ant id iure t ic  a c t i v i t y  in 
0.65 ml/h)  in to  the  femoral  ve in  wi th  solutions of purif ied 
syn the t ic  oxy toc in  or  lysine vasopressin in 0.45~o saline. 
The  an t id iure t ic  response was measured  by  bo th  the  ra te  
of ur ine f low and the  urine conduc t iv i t y  and cont inuously  
recorded z~, W h e n  the  an t id iure t ic  response to the  infusion 
had  reached a s teady  s ta te  a solut ion (1 ml) conta in ing 
0,2-2.5 mil l iuni ts  of se rum oxytoc inase  (5-10 mg  protein)  
was in jec ted  into t he  o the r  femoral  ve in ;  1 un i t  of oxy-  
tocinase is def ined as t h a t  a m o u n t  of  enzyme  which in- 
ac t iva tes  1 pmole  of oxy toc in  in 1 rain a t  ~7°C ~*Ja. The  
enzyme  was prepared f rom the  globul in  f rac t ion of h u m a n  
re t rop lacen ta l  se rum by  alcohol  f rac t iona t ion  and chro- 
m a t o g r a p h y  on DEAE-cel lu lose ,  and freed of salts  by  
dialysis ~a,~s. A solut ion of normal  7-globulin of about  the  
same prote in  concent ra t ion  served as control .  

R a t s  of the  same strain and age were used to s tudy  the  
change in the  enzyme blood level  w i th  t ime.  The  ra ts  
were anaes the t ized  wi th  e ther  and a hypodermic  needle 
was in t roduced  in to  the  jugu la r  ve in  (exposed by  a smal l  
incision) th rough  the  m a j o r  pec tora l  muscle w i thou t  
damag ing  the  ou te r  vessel  wal l ;  th is  t echn ique  could be 
used repeatedly ,  bo th  for the  ini t ia l  in jec t io~ of t he  en- 
zyme  and for sampl ing  the  blood (0.2 ml  port ions)  wi th  
hepar in ized syringes a t  the  t ime  in te rva ls  indica ted  in 
F igure  2. The  to t a l  a m o u n t  of blood t aken  was 1.2 ml  
dur ing  the  first  day  and 0.2 ml  on each subsequent  day.  
Vi t amin  Bz= (Spofa;  1 fig daily, i.m.) and fe r r idext ran  
(L~6iva, Praha)  (5 mg  Fe the  first  day  and 1 mg  Fe  on 
each subsequent  day  i.m.) were g iven  to s t imula te  hemo-  
poesis. The  oxytoc inase  ac t iv i ty  of the  p lasma was deter-  
mined  af ter  f ivefold d i lu t ion  wi th  phospha te  buffer  (final 
concen t ra t ion  0 .04M, p H  6.8) and  add i t ion  of oxy toc in  
to  a f inal  concen t ra t ion  of 10 /~M;  t h e  residual  oxy toc in  
was assayed by  i ts  an t id iure t ic  a c t i v i t y  ~s a f te r  30 and  
60 min  incuba t ion  a t  37 °C. 

W h e n  the  control  samples  of 7-globulin were in jec ted  
into hyd ra t ed  ra ts  in s t eady-s ta te  ant idiuresis  dur ing in- 
fusions of oxy toc in  or  vasopressin,  there  was a s l ight  in- 

crease (mean:  1.9%) in the  ra te  of ur ine  f low toge ther  
wi th  a s l ight  increase (mean:  2 . 3 ~ )  in the  conduct iv i ty .  
This  effect  was no t  s ta t i s t ica l ly  s ignif icant  a t  t he  1% 
probab i l i t y  level  and  is p r e sumab ly  due  to  the  expans ion  

100 

Dose o+ oxylocinase 

Fig. 1. Effect of oxytocinase ~jection on steady-state antidiuresis. 
1 ~ oxytocin; 2 ~ vasopressin. Points coded by different symbols 

correspond to experiments on different rats. 
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Fig. 2. Decay of circulating oxytocinase activity. The dashed line 
shows the base-line level of activity (control value). 
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of the extracellular volume by the hypo-oncotic protein 
solution; an effect on the hormone level would have been 
expected to show opposite movement  in the  urine flow 
and urine conductivity.  Inject ion of the oxytocinase 
preparation did, indeed, cause an increase in the urine 
flow and a decrease in the urine conductivity,  the effect 
being dependent on the dose of the enzyme (Figure I). 
The changes in the 2 parameters were approximately 
matched, as they would be i f  the rate of infusion of the 
hormone had been decreased at  the moment  the  enzyme 
was injected. For 2 h af ter  the injection there was little 
further change in t h e  antidiuretic response, indicating 
tha t  the enzyme activity was practically unchanged over 
this period. The effect of a given dose of the enzyme on 
the response to oxytocin was much greater than  on the 
response to lysine vasopressin. Since serum oxytocinase x~ 
or pregnancy serum ~ inactivate both oxytocin and vaso- 
pressin at  about the same rate in vitro, i t  is unlikely tha t  
this difference reflects the specificity of the enzyme; i t  
may be a consequence of- different distribution patterns 
for the 2 hormones in the organism. 

The change with time in the level of exogenous oxy- 
tocinase activity in rats is shown in  Figure 2. A first, 
relatively rapid, exponential phase (half-time 7.16 h) 
during which the activity decreases over 24 h to only 
about  twice the control value, is followed by  a second, 
slow, exponential phase. The half~life of the enzyme in 
the circulation i s  thus higher than  tha t  of other exo- 
peptidases ~° but  still considerably lower than  that  of tl~e 
globulins x~. 

The highest dosages of enzyme used in our experi- 
ments were calculated so as to increase" oxytocinase ac- 
t iv i ty  in the rat  plasma (assumed to be 4% of 'body 
weight) to approximately the same level as that  found in 
the plasma of pregnant  women nearing term (about 
0.12 miUiunits]ml). ~The actual maximal enzyme level 
found Was only ~[~ to ~/~of this value, and rapidly de- 

creased with time. If the inactivation rate and distribu- 
t ion pat tern of exogenous enzyme in h u m a n s  is similar to 
tha t  observed in out 'experiments ,  repeated doses ~of the 
enzyme would be required in clinical use to main ta in  a 
useful level of activity in  the blood, e.g. in toxemia of 
pregnancy associated with low levels of endogenous oxy- 
tocinase act ivi ty  ~0,~a. The behaviour of exogenous en- 
zyme in human  patients would appear to be the m o s t  
important  consideration for its use at the present t ime s~. 

Zusammen]assung. Nach i.v. Dauerinfusion yon Lysin- 
Vasopressin oder Oxytocin wird bei der experimentellen 
Analyse der Wirkung  menschlicher Oxytocinase eine Er- 
niedrigung des antidiuretischen Effekts gefunden; diese 
riihrt  veto Absinken der Peptidkonzentrat ion sowohl im 
Blutplasma als auch am \Virkort her. 
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Extravascular Short-Circuitin~ of Oxygen Indi- 
cating Countercurrent Exchange in the Intes- 

tinal Villi of the Cat 

Countercurren~ exchange of materials between arterial 
and  venous segments: o f  capillaries is f i rmly  established 
in the mammali~in kidney ~ and in  the svdmbladder of 
many fishes 2. The countercur ren t  mechanism is depen- 
dent  upon the CloseaSs0ciation of the venous and arterial 
limbs of a vascular lo0p. S u c h  a special vascular ana tomy 
is present in the intest inal  villus of m a n y  mammals, in 
which ascending non-branching  central arterioles are 
surrounded by  a descending densesubepithel ial  capillary 
ne2work s, The distance betweer~:the ar ter ial  and venous 
parts of this vascular loop is estimated to be !0-30/~ a n d  
can be traversed by  easily diffusible lipid-soluble agents, 
such as oxygen, in  a fr~action ofasecoi~d. Whether  water- 
soluble materials ~will pass  depends upon the presence of 
endothelial 'pores' in  the  ascending arteriolar limb. Any-  
how, anatomical prerequisites should exist for an  extra- 
vascular diffusion of oxygen from ascending to descending 
limbs of the lo0p .. Experiments were performed to deter- 
mine whether such an extravascular shunting of oxygen 
existed, b y  comparing venous appearance-time of oxygen 

with tha t  of red cells after injection ~nto the superior 
mesenteric artery. 

Methods. 5 cats (2-4 kg) were fasted for at  least 24 h 
and anaesthetized with cahloralose (50-70 mg/kg). Venous 
outflow from jejunal  sections weighing 40-60 g was re- 
corded by means of a drop r eco rde run i t  operat ing an 
ordinate writer. Arterial blood pressure was monitored 
from the ]ef t  femoral a~rtery by  a mercury manometer.  
Atropine (1 mg/kg) was given and the splanchnic herves 
cut bilaterally. 

3 different types of blood mixtures w~re administered 
to the experimental  animals via a thin p01yethylenc 
catheter (PE 10) inserted into a branch: of the superior 
mesenteric artery: (1) blood equil ibrated with pure oxy- 
gen ('oxygenated blood');  (2~ blood treate~l with 1% 
sodium n~trite and washed with isotonic saline to produce 
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