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isoleucine in pos i t ion  5 of t he  pep t i de  chain ,  and  so did  t he  
o t h e r  pep t ides  used in t h i s  s tudy ,  wh ich  were syn thes i zed  
b y  t he  solid phase  m e t h o d  ~, 5. All  t he  pep t ides  were pur i -  
f ied b y  c o u n t e r - c u r r e n t  d i s t r i b u t i o n  a n d  cha rac t e r i zed  b y  
the i r  p a r t i t i o n  coeff icient  (K) in n - b u t a n o l : a c e t i c  acid:  
w a t e r  (4: 1:5).  The i r  p u r i t y  was d e m o n s t r a t e d  b y  t he  
o b t e n t i o n  of a s ingle c o m p o n e n t  on  h igh  vo l t age  p a p e r  
e lec t rophores i s  w i t h  py r id ine  ace t a t e  buffer ,  p H  4.9, a n d  
b y  t h i n  l ayer  c h r o m a t o g r a p h y  on  sil ica gel (TLC) w i t h  
t he  fol lowing so lven t  sys tems  : A) n - b u t a n o l  : acet ic  
acid : w a t e r  (4 : 1 : 1) ; B) n - b u t a n o l  : py r id ine  : w a t e r  (30 : 20 : 
6 :24) ;  C) p r o p a n o l : w a t e r  (2 :1) ;  D) e t h y l  a ce t a t e :  
py r id ine  : acet ic  acid : w a t e r  (3 : 2 : 1 : 1). A m i n o  acid ana-  
lyses were on a B e c k m a n  mode l  120 C a m i n o  acid ana lyzer .  

A n g i o t e n s i n  I -yl - leucine  h a d  K = 0.13 a n d  t he  follow- 
ing 1RI va lues :  A, 0.27; B, 0.56; C, 0.57; D, 0.33. The  
a m i n o  acid m o l a r  ra t ios  were :  Asp, 1.05; Arg, 0.98; Val,  
1.04; Tyr ,  0.94; Ile, 0.93; His,  1.96; Pro,  1.01; Phe,  0.97; 
Leu,  2.07. 

A n g i o t e n s i n  I H a d  K = 0.21 a n d  t h e  fol lowing R f  
va lues :  A, 0.20; C, 0.52; D, 0.24. The  a m i n o  acid ana lys i s  
showed  t h e  fol lowing m o l a r  r a t io ;  Asp, 1.09; Arg, 0.99; 
Val,  1.01; Tyr ,  0.93; Ile, 0.91; His,  2.06; Pro,  1.10; Phe ,  
0.96; Leu,  1.05. 

Leu -Va l -Ty r -Se r  h a d  K = 0.70 and  t he  fo l lowing IRf 
va lues :  A, 0.52; B, 0.53; C, 0.67; D, 0.69. The  a m i n o  acid 
m o l a r  ra t ios  were:  Leu,  1.02; Val, 1.04; Tyr ,  0.95; Ser, 
0.97. 

V a l - T y r - S e r  h a d  K = 0.31 a n d  t he  fol lowing Rf  va lues :  
A, 0.40; B, 0.41; C. 0.55; D, 0.51. T he  a m i n o  acid m o l a r  
r a t i o s  were :  Val, 1.04; Tyr ,  0.91; Ser, 1.04. 

Methods. A solu t ion  of r e n i n - s u b s t r a t e  in  w a t e r  (1 mg /  
ml) was  a d j u s t e d  to  p H  3.0 or 6.0 b y  a d d i t i o n  of 0 . 1 N  
HC1 or O.:IN NaOH.  and  equ i l i b r a t ed  a t  37 ~ T he  incuba -  

t i on  was in i t i a t ed  b y  a d d i t i o n  of 2 vg /ml  (at  p H  3) or 
4 ~g/ml  (at  p H  6) of 3 x - c r y s t a l l i z e d  peps in  (Sigma).  
Al iquo t s  of 0.2 m l  were r e m o v e d  a t  va r ious  t imes,  boi led 
for 3 rain,  a n d  s u b m i t t e d  to  TLC w i t h  so lven t  s y s t e m  D 
a n d  to p a p e r  e lec t rophores i s  a t  1000 vo l t s  for 90 rain,  in  
2 M  acet ic  acid (pH 2.4). Af te r  24 h t h e  r e m a i n i n g  so lu t ion  
was boi led for 3 min ,  f reeze-dr ied  a n d  s u b m i t t e d  to 
p r e p a r a t i v e  p a p e r  e lec t rophores i s  in  t h e  same  cond i t ions  
as for the  p rev ious  a l iquots .  The  s e p a r a t e d  c o m p o u n d s  
were e lu ted  w i t h  water ,  t he  e lua tes  were e v a p o r a t e d  to 
dryness ,  h y d r o l y z e d  for 72 h w i t h  6 N HC1 a t  110 ~ u n d e r  
N 2, and  s u b m i t t e d  to  a m i n o  acid analysis .  

Results and discussion. The  m a i n  p r o d u c t s  of pep t i c  
pro teo lys i s  of r en in - subs t r a t e ,  a t  e i the r  p i t  s tudied,  were 
iden t i f i ed  as ang io t ens in  I a n d  L e u - T y r - S e r  b y  TLC and  
p a p e r  e lectrophoresis .  In  n e i t h e r  p H  was i t  possible  to  
de tec t  t he  a p p e a r a n c e  of ang io tens in  I-yl- leucine,  Va l -Tyr -  
Ser  or ang io t ens in  I I  in t he  i n c u b a t i o n  mix tu res .  

The  so lu t ion  r e m a i n i n g  a f t e r  24 h of pep t ic  hydro lys i s  
a t  p H  6.0 was s u b m i t t e d  to p r e p a r a t i v e  p a p e r  electro-  
phores is  and  t he  two Pau ly -pos i t i ve  f rac t ions  were eluted,  
h y d r o l y z e d  a n d  ana lyzed  for t h e i r  a m i n o  acid composi-  
t ion.  The  results ,  shown  in t he  Table ,  conf i rm t h a t  t he  
m a i n  p r o d u c t s  were ang io t ens in  I and  Leu-Val -Tyr -Ser ,  
a l t h o u g h  mo la r  ra t ios  ind ica te  in  f r ac t ion  I t he  presence  
of o the r  pept ides ,  i nc lud ing  some i n t a c t  subs t ra t e .  Since 
all of t h e  o the r  poss ible  f r a g m e n t s  of pep t ic  hydro lys i s  of 
t he  t e t r a d e c a p e p t i d e  would  h a v e  negl ig ible  biological  
a c t i v i t y  (wi th  t he  excep t ion  of ang io t ens in  II) ,  i t  m a y  be  
conc luded  t h a t  peps i tens in ,  w h e t h e r  p roduced  a t  p H  3 
or p H  6, is iden t i ca l  w i t h  ang io t ens in  I. Th i s  agrees  w i t h  
the  resu l t s  o b t a i n e d  w i t h  n a t i v e  r en in  s u b s t r a t e  1, and  i t  
seems p r o b a b l e  t h a t  t h e  same would  h a p p e n  also in t h e  
case of t he  d e n a t u r e d  subs t ra te~ .  

Amino acid analyses of the 2 fractions from the hydrolysate of renin 
substrate by pepsin at pH 3.0 

Amino acid Fraction I Fraction II 
Expected Found " Expected Found 

Asp 1 1.28 0 0 
Arg 1 1.11 0 0 
Val 1 0.81 1 1.00 
Tyr 1 0.87 1 1.03 
Ile 1 0.70 0 0 
His 2 1.87 0 0 
Pro 1 1.00 0 0 
Phe 1 1.22 0 0 
Len 1 1.46 1 0.95 
Ser 0 0.29 1 1.45 

Rdsumd. L ' a n g i o t e n s i n e  I e t  le Leu -Va l -Tyr -Se r  son t  les 
p r i n c i p a u x  p rodu i t s  des hydro lyses  pep t i ques  du  t6 t r a -  
d6capep t ide  s u b s t r a t  de la r6nine,  r6alis6s ~ p H  3 et  ~ p H  
6. Ces r@sultats i n d i q u e n t  qn ' i l  n ' y  a q u ' u n e  seule pepsi-  
t ens ine  laquel le  est  i d e n t i q u e  s l ' ang io t ens ine  I. 
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Basal  Forebrain  Heat ing  and O s m o t i c  React iv i ty  

There  is con t rove r s i a l  d a t a  r ega rd ing  the  coupl ing  
b e t w e e n  t he  h y p o t h a l a m i c  t e m p e r a t u r e  a n d  feeding as 
well  as d r i n k i n g  behav io r .  ANDERSSON and  LARSSON 1 
found  t h a t  h e a t i n g  of t h e  p reop t ic  an t e r i o r  h y p o t h a l a m u s  
(PO/AH)  region in goats  increased  d r i n k i n g  a n d  suppressed  
food in take .  On t h e  o the r  h a n d  SPECTOR et  al. ~ a n d  
HAMILTON a n d  CIACClA 8 r epo r t ed  t h a t  t he  s ame  p rocedure  
in r a t s  p roduced  increase  of food c o n s u m p t i o n  and  a 
t e n d e n c y  to  reduce  w a t e r  in take .  The  p r e s en t  s t u d y  was 

of the Thirs t  M e c h a n i s m  in Dogs  

pe r fo rmed  on conscious  dogs in order  to  check  w h e t h e r  
local h e a t i n g  of t he  basa l  fo reb ra in  inf luences  w a t e r  
i n t a k e  and  changes  t he  osmot ic  r e a c t i v i t y  of t he  t h i r s t  
m e c h a n i s m .  

Material and methods. E x p e r i m e n t s  were car r ied  ou t  on  
5 ma le  mongre l  dogs. E a c h  of t h e m  was ch ron ica l ly  
i m p l a n t e d  w i t h  4 t h e r m o d e s  a n d  2 copper  c o n s t a n t a n  
the rmocoup les .  The  h e a t e r  of t he  t h e r m o d e  cons is ted  of a 
m i n i a t u r e  c a r b o n  res is tor  4 p laced  a t  t h e  end  of a 0.8 m m  
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s tainless  steel  tube.  Ins ide  the  tube  there  was a copper  
wire insula ted  except  for a t ip  mak ing  con tac t  wi th  the  
resistor.  All t he rmodes  were connec ted  to  pins  of a p lug 
fas tened  in a Plexiglas  socket  which  was screwed into the  
par ie ta l  bone  and f ixed wi th  acrylic cement .  The experi-  
m e n t s  were unde r t aken  2 weeks af ter  t he  surgery.  The 
inf luence  of t he  hea t ing  of some sites in t he  basal  fore- 
b ra in  on wa te r  in take  and  osmotic  r eac t iv i ty  of the  t h i r s t  
mechan i sm and  the rmoregu la to ry  funct ions  was examin-  
ed. The osmotic  r eac t iv i ty  was expressed as a th reshold  
value of osmotic  s t imulus  5 p roduc ing  cellular d e h y d r a t i o n  
necessary  to  induce dr inking response.  The magn i tude  of 
the  cellular dehyd ra t i on  p roduced  by  osmot ic  s t imulus  
(i.v. infusion of a 5% NaC1 solution) was calcula ted for 
each dog f rom osmomet r i c  equa t ions  ~ using the  values  of 
the  to ta l  body  water ,  ext racel lu lar  water  and  extracel lu lar  
sodium concen t ra t ion  which  have  been  obta ined  dur ing  
previous measurements .  The osmotic  r eac t iv i ty  was 
examined  3 or 4 t imes  under  control  condi t ions  in one 
group and in t he  course of the  bra in  hea t ing  in ano the r  
group of exper iments .  The dogs were kep t  fas t ing for 18 h 
before the  exper iment ,  hav ing  free access to  water .  The 
basal  forebra in  region was hea t ed  by  connec t ing  the  
t h e r m o d e  to a b a t t e r y  so t h a t  the  power  del ivered was 
100 mW.  This  p roduced  a 0.5~ increase of t he  t emper -  
a ture  of the  bra in  t issue a t  a d is tance  of 3 mm.  The region 
examined  was hea t ed  for 10 rain and the  dog 's  behav ior  
was observed.  Then  a 5 % solut ion of saline was infused at  
a r a te  of 7.5 ml /min  in to  the  cephal ic  vein of the  dog, 
whereas  t he  hea t ing  was  cont inued.  W h e n  the  dog began  
to  dr ink  the  infusion was s topped  and  cellular dehyd ra t i on  
p roduced  by  the  infusion was calculated.  The influence of 
the  hea t ing  of the  same sites on t he rmoregu l a to ry  func- 
t ions  ( respira tory rate,  rectal  and  skin t empera tu res )  was 
also examined  in ano the r  set  of exper iments .  

The extracel lular  wa te r  was measured  using sodium 
th iocyana te .  Total  b o d y  wa te r  was  calcula ted as t he  
percen tage  of body  weight .  The p l a sma  Na concen t ra t ion  
was also measured  and  the  to ta l  a m o u n t  of extracel lular  
sodium was calculated.  Resp i r a to ry  ra te  was de t e rmined  
using a res is tance  t r ansduce r  placed a round  the  dog 's  
chest .  Skin and  rectal  t e m p e r a t u r e s  were measured  by  
means  of copper  - c o n s t a n t a n  thermocouples .  Af ter  the  
t e r m i n a t i o n  of the  expe r imen t s  the  animals  were sacri- 
ficed, the  bra ins  were f ixed in formalin,  sect ioned and 
s ta ined  af ter  Well. 

Results and discussion. The influence of the  hea t ing  of 
18 sites in t he  basal  forebrain  was examined.  The t ips  of 
the  t he rmodes  were localized in the  following areas:  the  

region of the  t ube rcu lum olfactorium, nucleus accumbens  
septi ,  nucleus comissurae  anterioris ,  la teral  p reopt ic  area, 
an ter ior  p a r t  of the  3rd ventricle,  ven t romed ia l  p a r t  of the  
sep tum,  in te rna l  capsula, la tera l  hypo tha l amus ,  fasci- 
cullus mammi l lo tha l amicus  and  dorsomedia l  p a r t  of the  
hypo tha l amus .  H ea t i n g  of t he  si tes men t ioned  above 
never  p roduced  spon taneous  dr ink ing  or any  in te res t  
t oward  water .  On the  contrary ,  more  or less ev iden t  
suppress ion of the  osmot ic  r eac t iv i ty  of the  th i r s t  mech-  
an ism was seen when  the  following sites were hea ted  : t he  
region of t he  nucleus comissurae  anterioris,  la teral  preopt ic  
area and  nucleus accumbens  septi .  In  o ther  words,  in t he  
course of t he  hea t ing  the  animals  s t a r t ed  to dr ink  when  
the  degree of t he  cellular d e h y d r a t i o n  produced  by  infu- 
sion of the  hyper ton ic  solut ion was higher  (from 50 to  
300%) t h a n  under  control  condi t ions  (Figure). Hea t ing  of 
the  same sites p roduced  also the rmoregu la to ry  responses  
- increase of t he  resp i ra to ry  ra te  as well as in some cases 
increase of the  skin t e m p e r a t u r e  and decrease of the  recta l  
t empera tu re .  Thus  hea t ing  of the  region in which  h igh ly  
the rmosens i t ive  neurones  are descr ibed to  occur 6, does 
no t  s t imula te  hu t  inhib i t s  t he  wa te r  in take  in dogs. As 
hea t ing  to  the  same regions increases also the  p lasma  
A D H  level 7, i t  seems t h a t  s t imula t ion  of t he  t he rmo-  
sensi t ive neurones  in the  basal  forebra in  involves  disso- 
ciat ion in the  ac t iv i ty  of t he  two sys tems  regula t ing body  
wa te r  balance by  ac t iva t ion  of t he  h y p o t h a l a m o - h y p o -  
physia l  an t id iure t ic  sys t em and  inhib i t ion  of the  th i r s t  
mechan i sm.  

Rdsumd. Les exp6riences ont  6t6 condui tes  sur des chiens 
auxquels  on a ch ron iquemen t  implan t6  des t he rmodes  dans  
la r6gion du p rosenc@hale  basal.  On a consta t6  que l '6chauf-  
I ement  de la r6gion situ6e en a v a n t  de la comissure  an%- 
r ieure a abaiss6 la r6aetivi t6 osmot ique  du m6canisme de 
la soif. L ' a u g m e n t a t i o n  de la temp@rature de la m6me  
r6gion a p rodu i t  aussi  une acc616ration de la polypn@e, n 
faudra i t  alors a d m e t t r e  que chez le chien l ' 6chauf fement  
de la r6gion the rmosens i t ive  suppr ime  la sensibilit@ du 
m@canisme de la soil aux s t imulus  osmot iques .  

EWA SZCZEPANSKA- GADOWSKA 8 

School o/ Medicine, Institute o/ Physiological Sciences, 
Department o/Appl ied Physiology, 
ul. Jazgarzewska 7, Warszawa 35 (Poland), 
77 July  7972 

5 ii~ilili 
i{ill 

4 ii{i!i! 

3 iiiiiiii 

- -  iN 

1 !i!ii!i 

 !i!i 
Degree of cellular dehydration expressed as a percent of initial (con- 
trol) value of the intracellular water at which the thirst mechanism 
is activated under control conditions (white columns) and during 
heating of the region of the nucleus aceumbens septi (dashed columns). 

I B. ANDERSSON and B. LARSSON, Acta physiol, scand. 52, 75 (1961). 
2 N . H .  SPECTOR, J .  R.  BRODBECK a n d  C. L. HAMILTON, Science 761, 

286 (1968). 
3 C.L. HAMILTON and P. J. CIACClA, Am. J. Physiol. 227,800 (1971). 
4 T~. TURLEJSKA-STELMASIAK and 13. SADOWSI<I, Acta physiol, pol. 

22, 649 (1971). 
5 A. V. WOLF, Am. J. Physiol. 161, 75 (1950). 
6 j .  S. EISENMAN and D. C. JACKSON, Expl Neurol. 19, 33 (1967). 
7 E. SZCZEPA~SKA-SADOWSKA, to be  pub l i shed .  
8 The author thanks Mrs. W. RADZISZEWSKA for her excellent histolo- 

gical preparations. 


