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The  Effect of V a s o p r e s s i n e  on  the Circulat ion of 
the  Rat  Organs ,  w i th  Spec ia l  Cons iderat ion  of 

the Skin  

According to  a widespread  opinion,  vasopress ine  has  no 
p a r t  in t he  regula t ion  of t h e  circulat ion,  in v iew of t he  fact  
t h a t  m u c h  h igher  doses of th is  drug  are necessary  to  raise 
t he  blood pressure  t h a n  occur  in physiological  cond i t ionsL  
In  the  p re sen t  e x p e r i m e n t s  we inves t iga ted  the  ac t ion  of 
s y n t h e t i c  vasopress ine  on the  blood pressure,  cardiac  out-  
p u t  and  the  organ  f rac t ions  of the  cardiac  o u t p u t  in ra ts .  

Methods. W e  used our  inbred  ra t s  in p e n t o b a r b i t a l  
sod ium anaes thes ia  (40 mg/kg  i.p.). Blood pressure  was  
regis tered  in the  caro t id  a r t e ry  wi th  a me rcu ry  m a n o -  
meter ,  cardiac  o u t p u t  was d e t e r m i n e d  by  the  dye-d i lu t ion  
technique ,  employ ing  0.3 ml  of a 0.75% solut ion of E v a n s  
blue i.v. The  organ  f rac t ions  of the  cardiac  o u t p u t  were 
d e t e r m i n e d  by  the  isotope ind ica to r  f r ac t iona t ion  m e t h o d  
of SAPIRSTEIN 2,a using R b  s6. This  m e t h o d  offers a pos-  
s ibi l i ty  of measur ing  s imul taneous ly  the  flow fract ions  of 
card iac  o u t p u t  a m o n g  the  o r g a n s - - e x c e p t  t he  b r a i n - -  
because  the  ex t r ac t i on  rat ios  of the  organs  are v i r tua l ly  
t he  same as t he  whole  body .  The  detai ls  of t he  m e t h o d s  
e m p l o y e d  are descr ibed  in p reced ing  papers  4-6. Vaso-  
press ine  (Lysine-8-vasopress ine ,  Sandoz  7) was  in jec ted  
in t r ape r i tonea l ly  15-30 rain before the  c i rcu la to ry  exami -  
na t ions  in doses of 0.01, 0.1, 1.0 U/kg.  The design of a n y  
single e x p e r i m e n t  pe r fo rmed  on the  same par t ,  was as, 
follows: anaes thes ia ,  in jec t ion  of vasopress ine ,  15-30 min  
la te r  2.5 mg  hepa r in  v i.v., b lood pressure  reading,  injec- 
t ion  of 5-10 vC Rb8% i.v., 60-80 sec la ter  dye  in jec t ion  for 
card iac  o u t p u t  de t e rmina t ion .  The ra ts  were  killed wi th  
i.v. in jec t ion  of a s a t u r a t e d  solut ion of KCI. 

Results and Comments. Afte r  a d m i n i s t r a t i o n  of vaso-  
pressine,  t he  cardiac  o u t p u t  did no t  change  or d imin i shed  
only  sl ightly.  The  blood pressure  ra ised only  a f te r  t he  
two  larger  doses. The  increase of t he  to ta l  per iphera l  
res is tance  was in ne i the r  g roup  s igni f icant  (Table). 

The  blood flow in t he  coronaries ,  b ronchia l  vessels and  
the  carcass  d id  no t  change  a f te r  vasopress ine ,  nor  d id  
these  f rac t ions  of t h e  cardiac  ou tpu t .  I t  has  been  re- 

po r t ed  8-11 t h a t  vasopress ine  causes  a decreased  flow in t he  
hepa t i c  a r t e r y  and  in the  por t a l  vein of dogs and  rats ,  and  
t h a t  t he  ar ter ia l  f rac t ion  of the  l iver b lood flow increases.  
W e  did no t  observe  such ac t ion  in our  e x p e r i m e n t s  (see 
Table),  on ly  af ter  admin i s t r a t i on  of 1.0 U/kg  vasopress ine  
the re  occur red  a sl ight  increase and  af ter  0.1 U/kg  a 
s l ight  decrease  of the  hepa t i c  ar ter ia l  f ract ion.  

The  mos t  s t r ik ing  obse rva t ion  was  the  s ignif icant  de- 
crease of t he  blood flow and increase of the  c i rcu la tory  
res is tance  in the  skin. This  occurred  also a f te r  small  doses 
(0.01 U/kg  i.p.) of vasopress ine ,  which  did no t  raise the  
blood pressure  (see Table).  Similar ly  POTTER and  SuF- 
TIN 12 observed ,  a f t e r  a dose of vasopress ine  which  d id  no t  
a l ter  t he  blood pressure ,  a d imin i shed  flow in t he  femoral  
a r t e ry  of dogs. I t  appears ,  therefore ,  t h a t  t he  physio-  
logical ac t ion of vasopress ine  is no t  p r imar i ly  concerned  
wi th  the  rise of t h e  blood pressure.  Consider ing the  bio- 
Iogical ha l f t ime  of vasopress ine ,  which  is less t h a n  1 
min  13,t4, and  the  p r o n o u n c e d  increase of t he  vasopress ine  
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Effect of vasopressine on the circulation in the rat 

Control 1.0 U/kg i.p. 0.1 U/kg i.p. 0.01 U/kg i.p. 
Number of cases 19 13 12 l0 

Total body 

Liver 

Intestine 

Skin 

Scales 

Mean values 4- standard deviation 
Cardiac output 25.0 -b 3.9 25.9 -4- 3.9 23.5 q- 5.0 21.8 4- 3.9 ° 
Blood pressure 113.9 4- 10.8 128.1 4- 12.0'" 122.5 4- 9.7" 116.5 4- 9.2 
Resistance 380.6 :J: 76.1 404.3 4- 89.5 432.6 q- 96.0 436.3 q- 73.6 

Bloodflow 54.54-4- 15.7 71.84- 22.7" 50.14- 9.2 44.44- 11.1 
Resistance 179.4 4- 54.1 155.4 4- 48.6 202.1 q- 44.l 918.9 4- 46.1 
Fraction 9.8 4- 1.8 12.0 4- 2.7" 8.7 4- 1.2"" 8.4 4- 1.2 

Blood flow 66.4 4- 21.1 63.6 4- 16.6 58.5 4- 16.2 52.3 4- 10.7 
Resistance 151.8 -4- 56.2 172.9 4- 56.8 177.9 -4- 46.6 184.4 ~ 36.5 
Fraction 17.1 -4- 3.0 17.7 4- 3.5 18.4 4- 3.4 18.1 4- 2.0 

Blood flow 10.3 i 2.8 6.9 :t: 2.4"" 7.9 q- 2.6" 7.5 q- 1.1" 
Resistance 953.6 4- 298.6 1754.5 i 994.9" 1349.8 4- 378.1"" 1254.1 4- 176.4'" 
Fraction 8.5 4- 1.6 5.7 + 1.5"" 7.4 :[: 1.3 7.6 -4- 0.8 

Cardiac output mlflnin/100 g body weight No symbol P > 0.05 
Blood pressure mm Hg P < 0.05 
Resistance (body) 10 a cm dynes see-a/100 g body weight P < 0.01 
Blood flow (organ) ml/min]100 g weight of organ "" P < 0.001 
Resistance (organ) l0 s cm dynes see-~/100 g weight of organ 
Fraction blood flow of total organ expressed in % of total cardiac output 
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con t en t  of blood af ter  bleeding~5, ~, the  doses of vaso-  
press ine employed  in our  expe r imen t s  will be wi th in  the  
physiological  l imits.  

Af te r  bleeding, a s ignif icant  decrease of the  blood flow 
in the  skin has been observed  by  SAPIRSTEIN et  al. ~7 and  
by  TAK~,CS et  al.~S in the  rat .  Poss ib ly  th is  p h e n o m e n o n  
may  be caused by  a release of vasopressine.  This  hypo-  
thesis  is suppo r t ed  by  two observa t ions :  a s ignif icant  in- 
crease of the  vasopress ine  level in t he  blood has  been  ob- 
served af ter  bleeding z6,zG; on the  o the r  hand ,  dogs to le ra te  
bleeding less well a f te r  n e u r o h y p o p h y s e e t o m y  19. 

Zusammen/assung. Vasopress in  in den B l u t d r u c k  n ich t  
e rhbhenden  ger ingen Dosen (0.01 E /kg  i.p.) ve r r inger t  die 
H a u t d u r c h b l u t u n g  der  R a t t e  und  e rh6h t  die z i rkulator i -  
sche Resis tenz.  i n  h6heren  Dosen von  sogar 1.0, 0.1 E / k g  

beeinf luss t  Vasopress in  M i n u t e n v o l u m e n  und  Zirkula t ion  
ande re r  Organe nicht .  
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The Neurogenic Activity of High Potency 
Substance P 

There  appears  to be genera l  ag reemen t  t h a t  ' c rude '  sub-  
s tance  :P (SP) has  an act ion on the  nervous  sys t em 1-~. 
However ,  the re  appear s  to be some d i sag reemen t  as to  
w h e t h e r  the  neuro t rop ic  act ion is r e t a ined  wi th  purif ica-  
t ion.  Thus,  STERN and H u K o w d  7 have  repor ted  t h a t  as 
SP  is purif ied up to  270 U/mg,  i t  re ta ins  its abi l i ty  to 
an tagon ize  m o r p h i n e - i n d u c e d  analgesia,  bu t  looses its 
abi l i ty  to  p roduce  t ranqui l iza t ion .  On the  o the r  hand, 
HAEFELY and  HL'RLIMANN s have  s t a t ed  t h a t  'pur i f ied '  SP  
is w i thou t  neuro t rop ic  ac t iv i ty .  

This  pape r  relates  research  u n d e r t a k e n  in an a t t e m p t  
to  de t e rmine  w h e t h e r  the  neuro t rop ic  ac t iv i ty  of SP is 
lost when  the  mate r ia l  is pur i f ied to  a p o t e n c y  of 10,000 
U/mg.  

Methods and Materials. In  order  to provide  the  mos t  
eff icient  ut i l izat ion of the  small  a m o u n t s  of SP  available,  
the  t e s t  sys t em used was t h a t  prev ious ly  descr ibed from 
these laborator ies  a, i.e. po t en t i a t i on  of the  four th  dorsal  
root  po ten t i a l  (DR IV), by  subs tance  P in the  presence  
of lysergic acid d i e thy l amide  (LSD). 

1)ecerebrate  cats  were used in all of these  exper iments .  
Decerebra t ion  and  l a m i n e c t o m y  were pe r fo rmed  unde r  
e ther  anesthes ia .  Dorsal  root  po ten t ia l s  (L7 or $1) were 
evoked at  a f r equency  of 2.5 cps, using s t imul i  approx i -  
ma te ly  50% of m a x i m a l  and  0.05 msec dura t ion .  E t h e r  
anes thes ia  was s topped  at  least  1 h prior  to the  admin i -  
s t ra t ion  of SP or LSD.  No e x p e r i m e n t  was  in i t ia ted  unt i l  
the  dorsal  root  po ten t i a l s  were observed  to be c o n s t a n t  
for a t  least  30 rain. 

After a cont ro l  per iod of 30 min,  LSD,  20 ~g/kg, wa? in- 
jec ted i.v. After  a per iod of a p p r o x i m a t e l y  10 rain, dur ing  
which t ime D R  IV was seen to  increase in ampl i tude ,  and  
then  to remain  cons t an t  a t  the  new level, SP  was in jec ted  
i.v. 

The SP used in these  expe r imen t s  was  of th ree  po ten-  
cies, 10 U/mg,  1,000 U/mg,  and  10,000 U / m g  9, and  was 
purif ied as descr ibed earlier 10. 

Results. (1) L S D :  In  each ins tance  the  admin i s t r a t i on  
of LSD was followed by  an increase in D R  IV. This  had  
been descr ibed earlier s, and no fu r the r  c o m m e n t  is neces-  
sary  a t  this  t ime. 

(2) SP:  The results  of admin i s t r a t i on  of each of t he  
th ree  samples  of SP can be descr ibed toge the r  since the  
resul ts  were qual i ta t ive ly  similar. I n  each  ins tance  SP, 
a f te r  LSI) ,  p roduced  a fu r ther  a u g m e n t a t i o n  of D R  IV. 

In  addi t ion,  in cer ta in  ins tances  (Figure) this  was associ- 
a ted  wi th  an increase of t he  first  th ree  dorsal  root  po ten-  
t ials  (i.e. D R  I, II ,  and  II I ) .  A u g m e n t a t i o n  of D R  1, I I ,  
and  I I I  w i th  larger doses of SP and  p re sumed ly  conse- 
q u e n t  to a u g m e n t a t i o n  of D R  IV has been observed  and  
discussed in earl ier  repor t s  ". 

Using SP  of a p o t en cy  of 10 U/mg,  a u g m e n t a t i o n  was 
seen in th ree  cats  using doses rang ing  f rom 20 40 U/kg. 
Using SP of a p o t e n c y  of 1,000 U/mg,  the  p h e n o m e n o n  
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Sample traces of records from the same experiment illustrating the 
actions of SP (10,000 O/rag) on the dorsal root potential of the cat. 
Control record (A), illustrates a typical dorsal root potential (DR 
I-IV) after the administration of I.SD, '20 ~tg/kg. 6 min prior to 
trace B, SP, 20 U/kg, was injected. Note the change in calibration 

of the vertical amplifier. 
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