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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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was obse rved  in four  cats ,  t he  dose range  being 30-40 
U/kg.  Using SP 10,000 U/rag,  the  same p h e n o m e n o n  was  
seen in six cats,  the  dose range being f rom 20 70 U/kg.  
W h e r e  possible,  the  du ra t ion  of these  ac t ions  of SP was 
fol lowed and  found  to  be in excess of 30 rain. No a t t e m p t  
was m a d e  to de t e rmine  the  min imal  effect ive dose. 

Discussion. These e x p e r i m e n t s  were u n d e r t a k e n  for the  
express  purpose  of de t e rmin ing  if h ighly  'pur i f ied '  SP  has 
neuro t rop ie  ac t iv i ty ,  and  wi th  the  u l t ima te  goal of de ter -  
min ing  w h e t h e r  or no t  th is  ac t iv i ty  is lost dur ing  purifi-  
ca t ion  of the  leiotropic fract ions,  t h e r e b y  expla in ing  the  
d i sc repancy  be tween  STERN and  HUKOVld ~ and HAEFELI 
and  HORLIMANN s. However ,  t he  d a t a  p re sen ted  here show 
t h a t  SP, of re la t ive ly  h igh  po tency ,  still  con ta ins  neuro-  
t ropic  ac t iv i ty .  Unfo r tuna t e ly ,  t he  na tu re  of the  t e s t  
p r epa ra t i on  used prec ludes  q u a n t i t a t i o n  of the  informa-  
t ion  ob ta ined ,  and  it is no t  possible to  suggest  w h e t h e r  
the  leiotropic and neuro t rop ic  ac t ions  are due to the  same 
componen t .  

These  d a t a  are in s uppo r t  of the  conclusions of STERN 
and  H u K o v l d  ~ t h a t  purif ied SP has  neuro t rop ic  ac t iv i ty  n .  

Zusammen/assung. Gereinigte  P r~pa ra t e  yon Subs tanz  
P mi t  Aktivit/~ten yon  10, 1000 und  10000 E/rag  ver-  
s t i i rken das  v ier te  Po t en t i a l  der  dorsalen Nervenwurze l  
im R i i ekenmark  der  Ka tze  (Verabre ichung nach  LSI)) .  
Unsere  Befunde  bes tSt igen friihere Beobach tungen  und 
legen die V e r m u t u n g  nahe,  dass  bei fu r t sehre i t ender  
Re in igung  t i n  Tell der  neu ro t ropen  Akt iv i t / i t  z u s a mme n  
mi t  der  le io t ropen angere icher t  wird.  
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P R O  E X P E R I M E N T I S  

M i c r o d e t e r m i n a t i o n  of M a g n e s i u m  and C a l c i u m  
in A n i m a l  T i s s u e  

In  connec t ion  wi th  s tudy ing  the  me tabo l i sm of k idney  
co r t ex  slices, t he  necess i ty  arose to de t e rmine  mic rogram 
quan t i t i e s  of Mg and  Ca in th is  mater ia l .  None  of the  
k n o w n  m e t h o d s  can sa t is fac tor i ly  r emove  all the  difficul- 
t ies associa ted  wi th  such de t e rmina t ion ,  which  necessi- 
t a t e s  comple te  separa t ion  of Mg and  Ca f rom each other ,  
and  of the  two  f rom p h o s p h a t e  and f rom in ter fer ing  heavy  
meta ls ,  in par t i cu la r  Fe. 

The m e t h o d  p re sen ted  here  is based on the  separa t ion  
of meta l s  on ion exchange rL  The  t echn ique  of pur i fy ing  
the  resin and  the  effect  of cross- l inkage on the  s t r e n g t h  of 
the  bond  of t he  two  meta l s  to  the  resin was assessed.  

Experimental. Reagen t s  : The wa te r  used was redis t i l led 
f rom a qua r t z  appa ra tus .  The solut ions were kep t  in poly-  
e thy lene  bot t les .  

5 × 10 aM E D T A .  
Buffer,  p H  10.5, 1 M  NH4C1--NHaOH. 
Buffer ,  p H  5.6 (20 ml  1 N  C H a C O O H + 1 8 0  ml 1N 

CHaCOONa ) . 
0.06% me thano l i c  solut ion of Er iochrome  Black T or 

Caleon. 
0.1% e thanol ic  solut ion of 8 -hydroxyquinol ine .  
0.018 % aqueous  solut ion of sod ium n a p h t h a l o h y d r o x a -  

m a t e  2. 
Dowex  50-X8 (200-400 mesh).  
All chemicals  were of ana ly t ica l  pur i ty .  
Method. The m e t h o d  was  t e s t ed  on s t a n d a r d  solut ions 

and  appl ied  to the  d e t e r m i n a t i o n  of Mg and  Ca in the  ash 
of r a b b i t  and  ra t  k idney  cor tex.  

D r y  Dowex  50 was  lef t  to  swell for 24 h and  t h e n  
washed  several  t imes  b y  d e c a n t a t i o n  wi th  water .  The 
resin was  t r ans fe r r ed  in to  5 × 90 m m  columns.  E a c h  
co lumn was purif ied b y  successive wash ing  wi th :  80 ml 
6 N  HC1, 15 ml  H20,  80 ml  6 N  HC1, 15 ml  H20, 40 ml 6 N  
HC1 and  w a t e r  to  a neu t ra l  reac t ion  of t he  eluate,  t he  ra te  
of flow due to  g rav i ty  being 5 ml/h.  This  p rocedure  took  
several  days.  The resin was t h e n  in t he  H+ cycle and  ready  
for use. 

The tes t  solut ion con ta ined  7.3 ~g Mg, 2.4 ~xg Ca, and  
fu r ther  5 txg Fe, 2 [zg Zn, 0.5 txg Cu, 0.1 ~g Mn and  0.523 
mg KH2P()  4 in 1 nil. 

Elution o/ M¢ and Ca. Three  types  of l )owex 50 wi th  
d i f ferent  cross-l inkage were inves t iga ted  for the  separa-  
t ion of Mg and  Ca. W i t h  increas ing cross-l inkage the  
s t r e n g t h  of bond  of Ca rose more  r ap id ly  t h a n  t h a t  of Mg 
so tha t ,  whereas bo th  meta ls  were e lu ted  wi th  2N HCl 
in close sequence f rom Dowex  50-X4, I )owex 50-X8 
p e r m i t t e d  elution of Mg select ively wi th  5 ml 2N HC1, 
no Ca being present  in t he  s u b s e q u e n t  4 ml of the  e luate  
and appear ing  only a f te r  e lut ion wi th  5 ml 3N HCI. On 
the  o the r  hand,  the  e lut ion zones of Mg and Ca on l )owex 
50-X12 were wide and diffuse. 

Determination o/ Mg and Ca. After  add ing  an al iquote  
of the  t e s t  solution, the  co lumn of Dowex 50-X8 was 
wastmd wi th  5 ml 1N HCI; Mg was e lu ted  wi th  5 ml  2 N  
HCI and  Ca wi th  5 ml 3 N  HCI. The  e luates  were col lected 
in qua r t z  tubes  and e v a p o r a t e d  in an electric oven at  
100°C. The residues were dissolved in water .  

Since the  interfer ing me ta l s  are e lu ted  t o g e t h e r  wi th  
Mg, t h e y  were removed  by add ing  0.1% 8 -hydroxyqu ino -  
line (pH 5.6, ace ta te  buffer) and  ex t r ac t i ng  the  chela tes  
formed wi th  chloroform 3. Mg was then  d e t e r m i n e d  in the  
aqueous  phase  by t i t r a t ion  wi th  F I ) T A ,  using an Agla 
microsyr inge,  to Er iochrome Black T (pH 10.5, a m m o -  
n ium buffer) 4. The equivalence  po in t  was de t e rmined  
graphica l ly  f rom curves of ex t inc t ion  changes  followed on 
a Hilger  Spekker  pho toco lo r ime te r  a t  650 m~x. 

Calcium was de t e rmined  p h o t o m e t r i c a l l y  wi th  sod ium 
n a p h t h a l o h y d r o x a m a t e  a t  390 mbt (CF 4 Spec t ropho to -  
meter)  by the  indirect  m e t h o d  2 or by  c o m p l e x o m e t r i c  
t i t r a t ion  to Calcon (pH 12.5, d ie thy lamine)5  s imilar ly  as 
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