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1. I n t r o d u c t io n .

I n  recen t y e a rs  co n tro v e rsy  h as cen tred  roun d th e  qu estion  of w h ether 
th e  m a n y  p h ysio lo g ica l resp on ses kn ow n  to  be evok ed  b y  e x tra c ts  of 
th e  p osterior lobe of th e  p itu ita ry  b o d y  are to  be a ttr ib u te d  to  one or 
to  m ore th a n  one a c tiv e  prin cip le . T h e so lu tion  of th is  prob lem  h as 
been  sough t a long tw o  lines. T h e first m eth od , w h ich  con sists in  
a ttem p tin g  to  localise  th e  sources of th e  a c tiv e  prin cip les in  th e  h isto 
lo g ic a lly  d istin ct p a rts  of th e  posterior lobe, h as been fo llow ed  b y  
H e r r in g ,  w ho sta te s  th a t  th e  o x yto c ic  an d  p resso r su bstan ces can  be 
tra ce d  to  d ifferen t p a rts . T h is  s ta te m e n t h as re c e n tly  been confirm ed 
b y  H o g b e n  an d  D e  B e e r .  T h e second m ethod , w h ich  seeks to  sep arate  
fro m  e x tra c ts  b y  p h y sic a l or ch em ica l m ean s frac tio n s  w h ich  prod uce 
one fo rm  of resp onse to  a  p rep o n d eratin g  degree, h as been tr ie d  w ith  
v a ry in g  resu lts  b y  a  n u m b er of in v e stig a to rs , an d  since i t  is  a lon g  such  
lin es th a t  th e  in v e stig a tio n s  record ed  here h a v e  proceed ed , i t  seem s 
d e sira b le  to  g iv e  a  b rie f re v ie w  of th e  resu lts w h ich  h a v e  h ith erto  been 
p u b lish ed .

T h ese resu lts  fa ll  n a tu r a lly  in to  tw o  catego ries : one ca te g o ry  is  in  
fa v o u r  of th e  v ie w  th a t  a  single su b stan ce is resp on sib le  fo r  a ll th e  p h y s io 
lo g ica l a c tiv it ie s  of posterior lobe e x tra c ts , an d  an o th er a p p ea rs  to  in d ica te  
th a t  th ese a c tiv it ie s  a re  m a n ifestatio n s of th e  presen ce of m ore th a n  one 
a c t iv e  p rin cip le . T h e  fo rm er v ie w  seem s to  be th e  p re v a le n t one in
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A m erica , an d  finds its  ch ie f su p p o rt in  th e  w o rk  o f A b e l  an d  his co llab o 
ra to rs . I n  th e  course of ce rta in  ex p e rim e n ts designed to  iso late  an 
a c t iv e  su b stan ce  in  a  pu re fo rm  fro m  e x tra c ts  o f th e  p o sterior lobe o f 
th e  p itu ita ry  b o d y , A b e l  h as carried  ou t a  v a r ie ty  of ch em ica l o p era
tio n s, con sistin g  la rg e ly  o f p re c ip ita tio n s, w ith  th e v ie w  of e lim in atin g  
im p u rities  fro m  th e  e x tra c ts . H e  h as fo u n d  th a t  it  is possib le  to  iso late  
a  frac tio n  h av in g  an  o x y to c ic  a c t iv ity  10 00  to  12 5 0  tim es g re a te r  
th a n  th a t  o f h istam in e , w h ich  also  e x h ib its  m elanoph ore, d iuretic , 
an d  p resso r a c t iv ity  in  a  m a rk ed  degree. F ro m  th e fa c t  th a t  th e  
a c t iv it ie s  are m an ifested  to  a  p ro g re ss iv e ly  in creasin g  e x te n t  b y  th e  
fra c tio n s  as  th e y  are  p u rified , he argu es th a t  th e y  m u st be a ttr ib u te d  
to  one an d  th e sam e su b stan ce . A p a r t  fro m  th e  fa c t  th a t  th e  re su lts  
a rgu e  o n ly  fo r  th e  p o ss ib ility  o f su ch  an  assu m p tion , it  is s ig n ifican t 
th a t  th e  p resso r resp onse of A b e l’s p u rified  p re p aratio n  is  ch a rac terise d  
b y  an  in versio n  effect on second in jectio n . T h e  o b se rva tio n  o f S c h a e e r  
an d  V in c e n t ,  w ho sh ow ed  th a t  it  is  p o ssib le  to  sep a ra te  th e  d ep resso r 
su b sta n ce  fro m  p o sterior lobe e x tra c ts  b y  a lcoh olic ex tra c tio n , h a s , 
h o w eve r, been re c e n tly  con firm ed  b y  H o g b e n  an d  S c h la p p , w ho h a v e  
em p h asised  th e  s im ila r ity  o f th e  resp on se e v o k e d  b y  th is  su b stan ce  to  
th a t  p rod uced  b y  h istam in e  in  b o th  th e d ecereb rated  an d  anaesthetised 
ca rn ivo re . S in ce  th is  su b stan ce  is  o b v io u s ly  p resen t in  A b e l ’ s m o st 
p u rified  p re p aratio n , th e  p o ss ib ility  st ill  rem ain s th a t  th e  o x y to c ic , 
m elan op h ore, an d  d iu retic  a c tiv it ie s  are also  m a n ifesta tio n s of d istin c t 
su b stan ces w h ich  th e  p re c ip ita tio n  p roced ure h as fa ile d  to  se p a ra te . 
T h e  v ie w  th a t  th e  p resso r an d  o x y to c ic  responses are  a ttr ib u ta b le  to  
a  sin gle  su b stan ce  h as, h ow ever, been  in d ep e n d en tly  a d v a n ce d  b y  S m ith  
an d  M ‘C lo s k y ,  w ho h a v e  su b m itted  e x tra c ts  to  th e  p rocess o f d iffusion . 
T h e y  w ere ab le  to  sh ow  th a t  th e  ra tio  of o x y to c ic  to  pressor a c t iv it y  
does n o t ch an ge d u rin g  d iffu sion  th ro u g h  collodion  sacs. T h e y  h a v e  
a lso  sh ow n  th a t  th ese  tw o  a c t iv it ie s  d im in ish  a t  th e  sam e ra te  in  e x tra c ts  
which h a v e  b een  su b m itted  to  tem p era tu res  a b o v e  n o rm al fo r  v a r y in g  
periods o f tim e.

T h e  second of th e  tw o  v ie w s  m en tion ed  a b o v e  h as been su p p o rted  
la rg e ly  b y  D a l e  an d  h is co llab o rato rs . T h e co n ten tio n  a d v a n c e d  b y  
th ese  w ork ers  is  th a t  i f  a  single m ethod  e x is ts  b y  w h ich  it  is  possib le  
to  sep a ra te  a n y  tw o  of th e  a c t iv e  p rin cip les, no fu r th e r  d em o n stra tio n  
of th e ir  d iverg en ce  is  n ecessary . D a l e  an d  D u d l e y  su b m it e x tra c ts  of 
p o sterior p itu ita ry  to  con tin u ou s e x tra c t io n  w ith  b u ty l a lcohol. T h e 
m a jo r p a r t  of th e  o x y to c ic  a c t iv it y  passes in to  th e  b u ty l a lcoh o l, w h ile 
o n ly  a b o u t 50 per cen t, of th e  p resso r a c t iv it y  goes a lon g  w ith  it . E x 
p erim en ts b y  F e n n , w ho a p p lied  th is  an d  o th er m eth od s to  th e  p resso r, 
o x y to c ic , an d  m elan oph ore su b stan ces, confirm  th ese  re su lts , an d  F e n n  
fu r th e r  sta te s  th a t  th e  m elan oph ore stim u la n t co n stitu tes a  th ird  a c t iv e  
p rin c ip le . T h a t  th is  la tte r  d iffers fro m  th e  o x y to c ic  p rin c ip le  seem s to  
h a v e  b een  c le a r ly  d em o n stra ted  b y  D r e y e r  a n d  C la r k ,  w ho show ed



th a t  th e  m elan oph ore p rin c ip le  is  re ta in e d  du ring u ltra filtra tio n  th ro u g h  
co llodion  m em b ran es, w h ile  th e  o x y to c ic  prin cip le  passes th e  filter.

In  re p ea tin g  ce rta in  of th ese  exp erim en ts an d  in  a ttem p tin g  new 
m eth od s of sep a ra tio n , th e  p resen t w rite r  h as h ad  tw o  con sid eration s 
p a r t ic u la r ly  in  v ie w . In  th e  first p lace, i t  seem ed to  h im  th a t  th e  
re su lts  of p rev io u s exp erim en ts w ere to  som e e x te n t v it ia te d  b y  th e  fa c t  
th a t  no steps h ad  been  ta k e n  to  rem ove fro m  th e p itu ita ry  m a teria l 
th e  depressor su b stan ce  w h ich  h as been re fe rred  to  ab o ve . T h e presence 
of a n y  q u a n tity  of th is  su b stan ce  w o u ld  g iv e  an  in creased  o x yto c ic  
an d  a  d ecreased  pressor v a lu e  in  a n y  g iv e n  stan d ard isa tio n . T h e  second 
con sid eration  h as been th e use of a  p ro v e d  m ethod  of pressor s ta n d a rd isa 
tio n . S in ce th e  d evelo p m en t of th e  tech n iq u e of stan d ard isa tio n  of 
pressor a c t iv ity  b y  H o g b e n ,  S c h la p p , an d  M a c d o n a ld ,  it  h as becom e 
possib le  to  deal sa t is fa c to r ily  w ith  th is  a sp ect of th e  w ork .

2. M e t h o d s .

(1 ) T h e  P r e p a r a t io n  o f  D e s ic c a te d  P i t u i t a r y  M a t e r ia l .

T h e p itu ita ry  bodies w ere rem o ved  fro m  o xen  im m e d ia te ly  a fte r 
s lau g h te r an d  p laced  in  th e  re fr ig e ra to r a t  — 1 0 ° C. W ith in  s ix  hours 
th e  cap su le  of each  b o d y  w a s  rem o ved  an d  th e  p o sterior lobe d issected  
o u t w h ile  still in  th e  frozen  con d ition . T h ese lo b es w ere th en  d eh yd rated  
in  a  la rg e  vo lu m e of cold  aceton e , and a fte r  tw o  h ours w ere tra n sfe rred  
to  eth er, in  w h ich  m edium  th e y  w ere stored  fo r  tra n sp o rt  to  the 
la b o ra to ry . T h e  lobes w ere n e x t  cu t in  pieces w ith  scissors and 
d ried  in  an o ven  a t  50° C ., a fte r  w h ich  th e y  w ere grou n d  to  a  fine 
p o w d er in  a  m o rtar. T h is  m a teria l w as e x tra c te d  co n tin u o u sly  w ith  
ab so lu te  a lcoh ol in  S o h x le t ’s a p p a ra tu s  fo r  tw e lv e  hours in  ord er to  
re m o ve  a ll depressor su b stan ce , dried  in  th e  o ven  a t  50° C ., an d  stored  
in  a  sto p p ered  b ottle .

(2 ) T h e  P r e p a r a t i o n  o f  E x t r a c ts .

E x c e p t  in  exp erim en ts A .H ., ’ 24, I I .  an d  I I I . ,  th e  e x tra c ts  h av e  been 
dep rote in ised  as fa r  as possib le  b efore use. T h e p roced ure fo llow ed  w as 
th a t  ad o p ted  b y  D u d le y ,  w ho h ea ts  a  q u a n tity  of th e  m a teria l w ith  
d istilled  w a te r  on th e  b o ilin g-w ater b a th  fo r 1 0  m in u tes, ad d s a  few  
drops of 5 p er cent, acetic  ac id  an d  h ea ts  a  fu r th e r  10  m in u tes. T h e 
e x tra c t  is  th en  filtered  c lear an d  a  portion  “  t it ra te d  ”  w ith  co llo idal 
fe rric  h yd ro x id e  u n til th e  p rote in  is  p re c ip ita te d  an d  th e  su p ern a tan t 
liq u id  rem ain s clear. T h e req u isite  am ou n t of co llo id a l ferric  h yd ro x id e  
is  th en  ad d ed  to  th e m ain  b u lk  of th e  so lu tion  and th e  p re c ip ita te d  
pro te in  filtered  off. T h is  p roced ure w a s  m od ified  in  la te r  exp erim en ts 
to  th e  e x te n t th a t  th e  a d d itio n  of acetic  ac id  to  th e  e x tra c tin g  w a te r  
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w a s o m itted  an d  a  double e x tra c tio n  w ith  h a lf q u an titie s  o f d istilled  
w a te r  su b stitu te d . I t  w as fo un d  th a t  th e  e x tra c ts  th u s p rod uced  w ere 
a t  le a st as p o ten t in  a ll resp ects as th ose in  w h ich  acetic  ac id  h ad  been 
em p loyed . T h e so lu tion  of co llo id a l ferric  h yd ro x id e  w as fo u n d  to 
h a v e  a  con ten t of 4-9 p er cen t. F e 20 3.

(3) P r e s e r v a t io n .

S in ce i t  p ro v e d  im p ossib le  fo r  one in d iv id u a l to  c a r ry  ou t th e  va rio u s  
stan d ard isa tio n s s im u ltan e o u sly , it  w as fo u n d  n ecessary  to  p reserve  
th e  e x tra c ts  a fte r  th e y  h ad  undergone th e  v a rio u s  processes to  be 
d escribed , b y  b o ilin g  an d  sea lin g  in  sterile  g lass am pou les. U n d er 
th ese  con d ition s th ere  w as no o b se rva b le  d im in u tio n  o f a c t iv ity , even  
a fte r  se v e ra l m onth s.

(4) S ta n d a r d is a t io n .

O x y t o c ic .— In  th e  estim atio n  of o x y to c ic  a c t iv ity  th e  u teru s m eth od  
of D a l e  an d  L a i d l a w  w as used. T h e a p p a ra tu s  w as id en tic a l w ith  th a t  
described  b y  B u r n  an d  D a le ,  an d  th e w rite r  is  in d eb ted  to  D r  J .  H . 
B u r n  fo r  an  o p p o rtu n ity  o f seeing th e  te st  carried  out.

P r e s s o r .— T h e m eth od  em p loyed  h as been th a t  d eve lo p ed  b y  H o g b e n ,  

S c h la p p , a n d  M a c d o n a ld .
M e la n o p h o r e .— In  th e  estim atio n  o f m elan oph ore a c t iv it y  th e  p ro 

cedu re recom m ended b y  H o g b e n  an d  W in t o n  h as been  fo llow ed , in  
p re feren ce to  th a t  describ ed  b y  F e n n , w h ich  p ro v e d  less sa t is fa c to ry  in  
th e  w r ite r ’s h an d s.

3. T h e  E f f e c t  o f  B o i l i n g  P o s t e r i o r  L o b e  E x t r a c t s  w i t h  
D i l u t e  H y d r o c h l o r i c  A c id .

In  th e  ex p e rim e n t A .H ., ’ 24, I . ,  30 c.c . of an  e x tra c t  corresp on d in g  
to  a  co n cen tra tio n  o f 1 5  m gm . of d esiccated  su b stan ce  per c.c. w ere 
p rep ared . A  su fficient q u a n tity  of co n cen tra ted  h yd ro ch loric  a c id  w as 
a d d ed  to  m ak e  th e  co n cen tratio n  o f th e  w hole 1 / 1 0  m olar, an d  a  5 c .c . 
sam p le  (I.) set aside fo r testin g  pu rposes. T h is  w as im m ed iate ly  
n eu tra lised  w ith  so lid  sod ium  b ica rb o n ate , u sin g  m e th y l red  as in d icato r, 
a n d  sea led  in  g lass am pou les. T h e rem ain in g  25  c.c. w ere set to  boil 
under a  re flu x  condenser ; 1 0  c.c. w ere rem o ved  a t  th e  en d  of 20 m in u tes ’ 
b o ilin g  (Sam p le I I I . ) ,  an d  th e  rem ain in g  1 5  c .c . a t  th e  end of 40 m in utes 
(Sam p le  V .) . A s  in  th e case o f S am p le  I . ,  th ese  p ortion s w ere n eu tra lised  
an d  sea led  in  g lass  am pou les. T e sts  fo r  pressor an d  o x y to c ic  a c t iv ity  
w ere th en  u n d ertak en .
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P r e s s o r  A c t i v i t y .

F o r  th is  te st  th e  fo llo w in g  d ilu tio n s w ere fo u n d  n ecessary

I .  1  p a r t  of e x tra c t  ad d ed  to  9 of R in g e r ’s so lution . 
Ill* 1 i) jj  )) O j) n

V . 2 p a rts  ,, ,, 1  ,, ,,

Fig. 1.

T h e fo llow in g  eq u iva len ce  of pressor a c t iv ity  w as esta b lish ed  on a
d ecereb rated  ca t (fig. 1 ) :  1 c .c . I .  =  l  c .c . I I I . = 0 -9  c.c . V . H ence,
ta k in g  th e pressor a c t iv i t y  of I .  as eq u a l to  1 0 0 , th e  a c tiv it ie s  of I I I .
an d  V . are  rep resen ted  b y  50 an d  17  re sp e ctiv e ly .

O x y to c ic  A c t i v i t y .

T h e fo llow in g  d ilu tion s w ere fo u n d  n ecessary  fo r th e  u teru s te st  : —

I . 1  p a rt  of e x tra c t  ad d ed  to  19 9  o f R in g e r ’s so lu tion .
I l l  1  99a. , ,  , ,  , ,  V I 7 , ,  5 ,

V I  241 • A 33 33 33 3 3 3 3

E q u iv a le n t  doses w ere fo u n d  to  be as u n der (fig. 2 ) : 1  c .c . I .  =  l  c .c . 
I I I . = 0  65 c .c . V .

A g a in  ta k in g  th e  o x y to c ic  a c t iv ity  of I .  as eq u a l to  1 0 0 , th e a c tiv it ie s  
of I I I .  an d  V . are  rep resen ted  b y  50 an d  19  re sp e ctiv e ly .

In  ex p e rim e n t A .H ., ’ 24, I I I . ,  an  id en tic a l p roced ure w as ad o p ted .
T h e ac id  co n cen tra tio n  w as, h ow ever, 1  /20 m olar an d  th e  tim es o f bo ilin g 
w ere doubled .



T h e fo llo w in g  eq u iv a len ce  of p resso r a c t iv it y  w as estab lish ed  
(fig. 3 ) :  1  c .c . I . / l 0 = 0-8 c .c . I I ./ 5  =  8-8 c .c . £  o f I I I .
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Fig. 2.

icc U  C
3 5 ^ ,  5 Sf>”
Cat. IOcS.k. xsjxij -̂k-

qcc"! \U_

Fig. 3.

H en ce, i f  th e  a c t iv ity  o f I .  is  ta k e n  as 10 0  as before, th e  a c t iv it ie s  of
I I .  an d  I I I .  are  63 an d  2 1  re sp e ctiv e ly .



I n  th e  u teru s  te s t  eq u a l doses w ere fo u n d  to  be 1  c.c. I ./ 2 0 0 = 0 - 6 7  
c.c. I I ./ 10 0  =  0-9 c.c. I I I ./ 4 0  (fig. 4).

H ere  th e  a c tiv it ie s  of I . ,  I I . ,  an d  I I I .  are  as 10 0 , 56, an d  22 
re sp e ctiv e ly .

I n  a  fu r th e r  ex p e rim e n t in  w h ich  th e e x tra c t  h a d  been d eprotein ised ,
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oiTo^snj i-o
11 m i  i  u  in

ioo

1J . ^

Fig. 4.

no difference in  th e  ra te  of d estru ctio n  of pressor an d  o x y to c ic  princip les 
cou ld  be d etected .

E x p e r im e n ts  u p on  th e p resso r an d  m elan oph ore a c tiv it ie s  w ere 
also  u n d ertak en . T h e  p ro to co l of o n ly  one is  g iv e n  here. T h e  p roced ure 
w as id e n tic a l w ith  th a t  fo llo w ed  in  ex p e rim e n t A .H ., ’ 24, I . ,  e x c e p t th a t  
dep rote in ised  e x tra c ts  w ere used. O n ly  one sam p le  w as te ste d  a fte r  
30 m in u te s ’ boiling.

P r e s s o r  A c t i v i t y .

T h e un boiled  e x tra c t  (A) w as d ilu ted  w ith  1 3  p a rts  of R in g e r ’s 
so lu tion , an d  th e b o iled  e x tra c t  (B) w ith  4. 1  c .c . o f A  w as fo u n d  to  be
eq u a l to  1  c .c . of B , an d  hence th e  a c t iv it y  of B  is  35  p er cen t, of th a t  of A  
(fig. 5).
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Fig. 5.

M e la n o p h o r e  A c t i v i t y .

T h e figures fo r  th e  fin a l s tan d ard isa tio n  of m elan op h ore  a c t iv it y  are 
g iv e n  b elow  :—

A .
W t. o f fro g  ^ 23 24 26 26 27 28in  gm . f

A m o u n t o f ^ •0003 •00025 •0002 •00015 •0001 •00005A  in  c .c . /
C on d ition  of ^  
m elan o p h ores /

s s

B.

s C c C

W t. o f fro g  \ 23 25 26 27 27 29in  gm . /
A m o u n t o f \  

B in  c .c . /
•00027 ■0004 •00054 •00065 •0008 •0009

C on d ition  o f \  
m elan o p h ores f

S S S C C C

S  = s t e l la t e .  C  = c o n tra c te d .

I t  is  c le ar th ere fo re  th a t

•0 0 0 15  c.c . o f A  = -0 0 0 5 4  c.c . o f B .

H en ce th e  m elan oph ore a c t iv ity  of B  is  28 per cen t, o f th a t  of A .
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I n  a  fu rth e r  exp erim en t 1/2 0  m o lar ac id  w as used  an d  th e  e x tra c t  
boiled fo r  10  m inutes. N o  ap p rec iab le  d im in u tion  of e ith er pressor or 
m elanoph ore a c t iv ity  cou ld  be foun d .

T h e  resu lts  of th e  exp erim en ts w ith  bo ilin g  acid s are  su m m arised  
in  th e  fo llo w in g  ta b le  : —

Strength of 
acid.

Time of 
boiling.

Pressor
activity.

Oxytocic
activity.

( 0 min. 100 100
M/10 / 20 „ 50 50

1 40 „ 17 19

( 0 min. 100 100
M/20 I 40 „ 63 56

\ 80 „ 21 22

0 min. 100 100 *
M/10 j 30 „ 34 28 *

* Melanophore activity.

4. E x p e r im e n t s  w i t h  B u t y l  A l c o h o l .

F o r  th e  exp erim en ts n ow  to  be d escribed , a  q u a n tity  of deprotein ised  
e x tra c t , u su a lly  30 c.c. of a  co n cen tra tio n  of 10  m gm . of desiccated  
su bstan ce per e .c ., w as p rep ared . Of th is  5 c.c. d ilu ted  to  1 0  w ere set 
aside fo r a ssa y . (In  th e  ca lcu la tio n  of th e  a c t iv it y  i t  is th ere fo re  n eces
s a r y  to  double th e  d ilu tion  o f th e  con tro l in  a n y  p a rt ic u la r  s ta n d a rd isa 
tio n .) T h e  rem ain d er w as e x tra c te d  co n tin u o u sly  fo r  18  h ours in  D a k in ’s 
a p p a ra tu s  w ith  N -b u ty l a lcohol, or a lte rn a t iv e ly  w as sh ak en  w ith  th ree 
su ccessive  p ortion s of th e  a lcoh ol in  a  sh ak er fo r  periods of 30 m in u tes. 
T h e w a te ry  an d  a lcoholic la y e rs  w ere th en  sep a ra ted  b y  m eans of a 
sep a ra tin g  fun n el. T h ese p o rtio n s w ere d istilled  a t  40° C. an d  1 5  m m . 
of m e rcu ry  pressu re in  ord er to  rem o ve  a ll tra ce s  of th e  alcohol. W h en  
th is  h ad  been  acco m p lish ed , each  p o rtio n  w as m ad e u p  to  th e  o rig in al 
vo lu m e of 25  c.c. w ith  d istilled  w a ter , an d  sea led  in  sterile  am poules. 
T e sts  fo r  pressor o x y to c ic  an d  m elan oph ore a c t iv ity  w ere th ereu p o n  
un d ertak en .

T h e  resu lts  of th ree  su ch  ex p e rim e n ts  are  n ow  g iv en .

E x p e r im e n t  B . A . ,  I I I .  ’ 25 .

I n  th is  e x p e rim e n t th e  le tte r  B  re fe rs to  th e  con tro l, C to  th e  alcoholic 
la y e r , an d  D  to  th e  w a te r y  la y e r .
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P r e s s o r  A c t i v i t y .

A  com parison  o f B , C, an d  D  show ed th a t  th e  fo llo w in g  q u an tities  
w ere a p p ro x im a te ly  id en tica l in  th e ir  p resso r e ffects (fig. 6) : 1  c.c.

3-l̂ Spm V*̂ prn 5 
io«, C 0 ice ICC >3 I /(x C* lSa.fi 
Oht & pithed 10 
Lxpl 1 a,s 
h.jV\\v̂ .

Fig. 6.

Fig. 7.

B / 6 ; 0-8 c.c . D / 3 ; 1-5  c.c. C. H en ce B  is  9 tim es as p o ten t as C 
an d  1-6  tim e s as p o ten t as  D  in  p resso r a c t iv ity .
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O x y t o c ic  A c t i v i t y .

T h e fo llo w in g  eq u iv a len ce  w as estab lish ed  (fig. 7) :— 0 -7 c.c . B / 5 0  =  
1 c .c . C / 2 0 = 0 '8  c.c . D /24 . T h ere fo re  B  is 3-6 tim es as p o ten t as  C  
an d  2-4 tim es as p o ten t as D  in  o x y to c ic  a c t iv ity .

N o  m elan oph ore sta n d ard isa tio n  w a s  u n d ertak en .

E x p e r im e n t  B . A . ,  V I I .  ’ 25.

H ere  A  re fers to  th e  co n tro l, B  to  th e  a lcoh olic, an d  D  to  th e  w a te ry  
la y e r .

P r e s s o r  A c t i v i t y .

E q u a l doses w ere fo u n d  to  b e as fo llo w s (fig. 8) : 0 ’ 5 c .c . A / 10  a n d  
0 '5  c .c . C/7 ; 1 c .c . B  an d  0 '4  c .c . C /7. H en ce  A  =  24 B  =  T 4  C.

O x y t o c ic  A c t i v i t y .

T h e  stan d ard isa tio n  (fig. 9) show s th a t  1 c .c . A / 10 0  =  0 ‘ 6 c .c . B /2 0  =  
0 ‘ 7 c .c . C/20.

I t  is c lear th ere fo re  th a t  in  resp ect of o x y to c ic  a c t iv ity  A  is  3 tim es 
a s p o ten t as B  an d  3-5 tim es as p o ten t as C.

M e la n o p h o r e  A c t i v i t y .  

T h e fin al figu res a re  g iv e n  :

W t. of fro g  \  40
in  gm . /

; of \
3.C. J

m  gm  
A m o u n t 

A  in  c 
C on d ition  of \  q  
m elan o p h ores f

A .

3 1  30 26 26 24

000025 -00003 -000035 -00004 -000045 -00005

c c s s s

B .
W t. o f fro g  \  38 3 1  30 26 25  2 3

m  gm . J

A m o u n t of I  ,0 00 03 1  -000037 -000044 -00005 -000055 -000062
B  m  c .c . j

C on d ition  o f 'I n  n  n  n  Q Q
m eian o p h o res J
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W t. o f fro g  \
in  gm . /

A m o u n t of \  
C in  c.c . /  

C on d ition  o f \  
m elan oph ores /

C.
38 3 1 29

•001 •0012 •0 0 14

C C S

28 24 23

0 0 16  -0 018  -002

s s s

as fo llow s :—  
as B  an d  1-4

H ence th e  eq u iv a len ce  fo r m elan oph ore a c t iv ity  is 
•0 0 0 0 3 5 A = - 0 0 0 0 5 B = - 0 0 12 C , or A  is 24 tim es as p o ten t 
tim es as p o ten t as C.

E x p e r im e n t  B . A . ,  V I I I .  ’ 25.

In  th is  exp erim en t th e  le tte rs  A , B ,  an d  C re fer to  th e  contro l, 
a lcoh olic, an d  w a te ry  la y e rs  re sp e ctiv e ly .

O x y t o c ic  A c t i v i t y .

T h e stan d ard isa tio n  rep rod u ced  in  fig. 1 0  show s th a t  0 '4  c.c . A /60  =  
0 '5 5  c.c . B / 2 5  =  0'8 c.c . C/29. H en ce A  is 3-3  tim es as p o ten t as B  and 6 
tim es as p o ten t as C in  o x y to c ic  a c t iv ity .
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P r e s s o r  A c t i v i t y .

T h e p resso r sta n d a rd isa tio n , fig. 1 1 , show s th a t  0 '7  c .c . A / 1 6 =  1  c .c . 
B =  0-6 c .c . C /6 .

I t  is c lear, th en , th a t  A  is  1 3  tim es as p o ten t as B  an d  1-6 tim es as 
p o ten t as C in  p resso r a c t iv ity .

Fig. li.

M e la n o p h o r e  A c t i v i t y .

T h e figures g iv e n  are  fo r  th e  fin al stan d ard isa tio n .

A .
W t. o f fro g  \  

in  gm . /  
A m o u n t o f \  

A  in  c .c . f

40 39 37 36 30 30 29

•0001 •0002 •0003 •0004 •0005 •0006 •0007
C o n d itio n  o f \  
m elan o p h ores /

C C

B .

C s s s S

W t. o f fro g  \  
in  gm . S  

A m o u n t o f \  
B  in  c .c . J

39

•001

39

•002

37

•004

37

•006

34

•008

30

•01

30

•012
C o n d itio n  o f \  
m elan o p h ores f

C C C s s s s
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C.

39 38 37 35  32  30 28

•0002 -0004 -0006 -0008 -001 -0 0 12  -0004

c c s s s s s
C = c o n tr a c te d . S = s t e l la t e .

H ence it  is c lear th a t  0 '0 004  c.c . A  =  0 '006 c.c. B  =  0 '006  c.c . C, an d  
th u s A  is  1 5  tim es as p o ten t as B  an d  1-5  tim es as p o ten t as C in  m elano- 
phore.

T h e  resu lts  of th ese  exp erim en ts w ith  b u ty l a lcohol are  ta b u la te d  
below . T h e  a c t iv it y  of th e  con tro l is  a lw a y s  ta k e n  as 10 0 , th e  a c tiv itie s  
of the w a te ry  an d  alcoh o lic frac tio n s  b ein g  th u s exp ressed  as percen tages 
of th e  a c t iv ity  of th e  orig in a l e x tra c t  in  a n y  p a rtic u la r  resp ect.

W t. of fro g  \  
in  gm . /  

A m o u n t of \  
C in  c.c . /  

C on d ition  of \  
m elan oph ores /

Oxytocic
activity.

Pressor
activity.

1
Melanophore

activity.

Control 100 100 100

Alcoholic layer 28 11 j
W atery „ 41 62 I’ Exp. B .A., I I I .  ’25.

Recovered 69% 73% I

Alcoholic layer 33 4 4 I
W atery „ 28 71 71 - Exp. B.A., V I I .  ’25.

Recovered 61% 75% 75% 1

Alcoholic layer 33 8 7 )
W atery „ 17 62 66 r Exp. B.A., V I I I .  ’25.

Recovered 50% 70% 73% 1

5. E x p e r im e n t s  o n  t h e  A d s o r p t io n  oe  t h e  A c t iv e  P r in c ip l e s

t o  L e a d  Su l p h id e .

G u g g e n h e im  w as th e  first to  show  th a t  th e  a c t iv e  prin cip les (pressor 
and o x yto c ic) of th e  p osterior lobe of th e  p itu ita ry  b o d y  are ad so rb ed  
to  p re c ip itate s  of le a d  su lph id e prod uced  in  e x tra c ts . T h e exp erim en ts 
described  here in v o lv e d  th e  ad d itio n  of lead  a ceta te  to  e x tra c ts  an d  th e  
subsequen t p re c ip itatio n  of lead  su lph id e b y  th e  p assage  of w ash ed  
su lp h u retted  h yd ro gen  gas. P re lim in a ry  ex p e rim e n ts  show ed th a t  a ll
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th ree  a c tiv it ie s  cou ld  be a lm ost co m p le te ly  rem o ved  b y  such  a  p re c ip i
ta tio n , a lth o u gh  th e m ere p assage  o f h yd ro gen  su lph id e g a s le ft  th em  
un ch an ged . T h e  p re c ip ita tio n  of lea d  su lp h id e in  an e x tra c t  con ta in in g  
1  p er cent, of lea d  aceta te  red u ced  th e  p ressor, o x y to c ic  and m elanoph ore 
a c tiv it ie s  so m u ch  th a t  in su ffic ient a c t iv ity  rem ain ed  fo r  q u a n tita tiv e  
w ork. F o r  th e  p urpose of o b ta in in g  a  degree of ad so rp tio n  w h ich  w ou ld  
d iscrim in ate  b etw een  th e a c t iv e  su b stan ces i t  w as fo u n d  n ecessary  to  
em p lo y  a  co n cen tra tio n  of 0-01  p e r cent, of lea d  a ceta te . T h e e x p e r i
m e n ta l p roced ure w as as fo llow s : 18  c.c . of dep rote in ised  e x tra c t
( 1 0  m g. p er c.c.) w ere p rep ared  an d  d iv id e d  in to  tw o  eq u a l p ortion s, 
A  an d  B  ; 1  c.c. o f d istilled  w a te r  w as ad d ed  to  A , an d  1  c .c . of 0-1  
p er cent, lea d  a c e ta te  so lu tion  to  B .  W ash ed  su lp h u rette d  h yd ro g e n  
g a s  w a s  th en  p assed  th ro u g h  B  fo r  1 0  m in u tes, an d  th e  d isso lved  gas 
su b se q u e n tly  rem o ved  b y  a era tin g  th e  so lu tion  fo r 20 m in u tes. T h e 
p re c ip ita te d  lea d  su lp h id e w a s  th en  filtered  off an d  th e  e x tra c t  sealed  
in  am pou les. P o rtio n  A  w as su b m itte d  to  th e  id en tic a l p roced ure, in 
clu d in g filtratio n .

T h e resu lts of tw o  ex p e rim e n ts a re  g iv en  b elow  :—

E x p e r im e n t  P b . ,  I I I .  ’ 25.

P r e s s o r  A c t i v i t y .

A  is a t  lea st 1 0  tim es as p o ten t as B  (fig. 1 2 ).

F ig . 12.
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O x y to c ic  A c t i v i t y .

0-8 c.c. A /2 5  is e q u iv a le n t to  0-7 c.c . B / 10  (fig. 13 ) .  H ence A = 2 - 2  B .

F ig. 13.

M e la n o p h o r e  A c t i v i t y .

F in a l stan d ard isa tio n .

}
W t. of fro g  

in gm . 
A m o u n t of Ç

A  in  c.c . I

C on dition  of \  
m elan oph ores f

m  gm . 
A m o u n t of 

B  in  c.c.

A .

25 24 22 2 1 20 18

•0002 •0004 •0006 •0008 •001 •0012

C C C S s s

B .

\
1
)

25 23 22 20 19 17

}
•004 •008 •0 12 •0 16 •02 •024

\ C C S . s S s

H e n c e  '0 0 0 6  A  =  ‘ 0 0 8  B ,  o r  A  =  13 B .
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E x p e r im e n t  P b . ,  I V .  ’2 5 .

P r e s s o r  A c t i v i t y .

1  c .c . B / 7  =  1 c .c . C, hence B  =  7 C (fig. 14 ) .

Fig. 14.

O x y to c ic  A c t i v i t y .

0 '7  c .c . B /4 0  =  0'6 c.c . C / 1 0  (fig. 15 ) . H en ce B  =  3 4 C.

F ig . 15.
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M e la n o p l i o r e  A c t i v i t y .

B .
W t. of fro g  I 

in  gm . J
1
r 20 18 17 16 14 12 1 2

A m o u n t of 'I 
B  in  c.c . J

K •0003 •0004 -0005 ■•0006 •0007 -0008 •0009

C on d ition  of 1 
m elan oph ores j 1 C c c 

c.

s s S S

W t. of fro g  \  
in  gm . S  

A m o u n t of \  
C in  c .c . /

20

•004

18 17 

•006 -008

16

•010

16

•012

15

•016

14

•016
C on d ition  of \  
m elan o p h ores f

C C C c S s s
H en ce  -0005 B — 0 1  C, o r B =  20 C.

T h ese resu lts  are ta b u la te d  below , sh ow in g th e p ercen tage of th e
a c t iv e  p rin cip les adsorb ed .

E x p .  P b . , I I I .  ’ 25 . E x p .  P b . , I V .  ’ 25 .

C on tro l. E x p . C ontro l. E x p .

P ress. 0 90 0 86
M el. 0 93 0 95
O xy to c . 0 55 0 70

6. D is c u s s io n .

T h e resu lts  of th is  in v e stig a tio n  in  so fa r  as th e y  are  concerned 
w ith  th e  p resso r an d  o x y to c ic  p rin c ip les  are co m p atib le  o n ly  w ith  th e  
v ie w  th a t  th e  responses m u st be a ttr ib u te d  to  d ifferen t su b stan ces. 
In  an  ea rlie r  p ap er, d ealin g  w ith  pressor sta n d a rd isa tio n , th e  w riter, 
to g e th e r w ith  oth ers, s ta te d  th a t  “  W e can n o t re g a rd  D u d l e y ’s con 
clusions as fu lly  estab lish ed  u n til h is frac tio n s  h a v e  been stan d ard ised  
(for pressor a c t iv ity )  b y  a  m eth od  of com p arison  . . . b ased  upon  th e 
com parison  of su ccessive  responses of th e  sam e ch a rac ter an d  th e  sam e 
ord er of m agn itu d e  as th e rise ev o k e d  b y  in it ia l in jectio n  ” — a c r it i
cism  w h ich  w ou ld  a p p ly  e q u a lly  to  th e  resu lts  p u b lish ed  b y  E e n n . 
W hile th e  presen t w rite r  still adh eres to  th is  v ie w , th e  resu lts of th e  
exp erim en ts w ith  b u ty l a lcoh o l describ ed  in  th is  p a p er m ake it  q u ite  
c le ar  th a t  i t  is possib le  to  effect such  a  sep a ra tio n , an d  th a t  w h ile his 
m ethod s are  st ill  open  to  critic ism , n eith er th e  fu n d am en ta l tru th  of 
D u d l e y ’s con ten tion  n or th e  ju stic e  of h is c ritic ism  of A b e l ’s w o rk  
can  be denied. T h e  w o rk  of S m ith  a n d  M c C lo s k y  m a y  to  a  certa in  

VOL. XV., NOS. 3 AND 4.— 1925. 24
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e x te n t be borne ou t b y  th e  ex p e rim e n ts w ith  b o iling h yd ro ch loric  
ac id  here described , since in  b o th  cases th ere  is  no d iscrim in atio n  b e 
tw een  th e  a c t iv e  prin cip les. N o  resu lts of th is k in d  can , h ow ever, be 
regard ed  as h a v in g  a n y  w e igh t in  fa v o u r  of id e n tity  w hen a  se p a ra 
tio n  h as been effected . T h ere can n ot n ow  rem ain  a n y  d o u b t as to  
th e correctness of D u d l e y ’s o b servatio n s ; fu rth e r, th e  use of an  
a ccu ra te  m eth od  of pressor stan d ard isa tio n  h as re v e a le d  an oth er m ethod  
o f sep ara tin g  th ese tw o  p rin c ip les— n a m ely , b y  ad so rp tio n  to  lea d  
su lp h id e. U n d er th ese  c ircu m stan ces th e  v ie w  th a t  th e  pressor and 
o x y to c ic  responses of e x tra c ts  of th e  p o sterior lobe of th e p itu ita ry  b o d y  
are  due to  one an d  th e  sam e su b stan ce  can  no lon ger be m ain ta in ed .

A  sim ilar s ta te  of a ffa irs  ex is ts  w ith  re g a rd  to  th e  o x y to c ic  an d  m elano- 
p h ore stim u lan ts. T h e sep a ra tio n  re p o rted  b y  D r e y e r  an d  C la r k  
h as been  confirm ed b y  F e n r , an d  th e  resu lts  of th e  exp erim en ts w ith  
le a d  su lp h id e an d  w ith  b u ty l a lcohol d escribed  in  th is  com m u n ication  
a re  in  com plete agreem en t w ith  th e  v ie w  a d v a n ce d  b y  th ese  w orkers, 
n a m ely , th a t  th e  o x y to c ic  an d  m elanophore responses are  a ttr ib u ta b le  
to  d istin ct su b stan ces.

W ith  re g a rd  to  th e  sta te m e n t b y  F e n n  th a t  th e  m elan op h ore stim u 
la n t  co n stitu tes a  th ird  a c t iv e  p rin c ip le , th e  p resen t w rite r  h as been 
u n ab le  to  d etect d u rin g  b o ilin g  w ith  h yd ro ch loric  ac id , e x tra c tio n  w ith  
b u ty l a lcohol, or ad so rp tio n  to  le a d  su lp h id e, such  a  d ifference as  w ould  
en ab le h im  to  su b sta n tia te  th is  conclusion . T h e  e x p la n a tio n  of th e 
d ifference of op in ion  m a y  b e in  th e  fa c t  th a t  F b n n ’s  q u a n tita 
t iv e  d a ta  are  n ot com plete. In  a  sep aratio n  b y  b u ty l a lcohobc 
e x tra c tio n  he finds th a t  th e  resid u e is  3 tim es as p o ten t in  pressor 
a c t iv ity , 1 0  tim es as p o ten t in  m elan oph ore a c t iv ity , an d  g- as p o ten t in  
o x y to c ic  a c t iv ity  as th e  e x tra c t . T h e sign ifican ce of th ese  figures 
depend s, h ow ever, u pon  th e  degree of re c o v e ry  w h ich  can  b e a tta in e d  ; 
th is  is  n o t g iv e n  b y  F e n n , b u t if  it  be 70 per cen t, o f th e  co n tro l (w hich 
is th e  h igh est re c o v e ry  th e  p resen t w rite r  h as a tta in e d ) th e  d ifference 
in  so lu b ility  in  b u ty l a lcoh o l of th e  pressor an d  m elan oph ore prin cip les 
lies w ith in  th e  lim its  of erro r of su ch  m eth od s o f s tan d ard isa tio n  as he 
w as ab le  to  em p loy . U n d e r th ese c ircu m stan ces th ere  does n o t as y e t  
a p p e a r to  th e  presen t w rite r  to  be su fficien t ev id en ce fo r  th e  v ie w  th a t  
th e  pressor an d  m elanoph ore responses are due to  d istin ct su bstan ces, 
an d  it  is  p erh ap s b ette r  to  p reserve  th e  eco n o m y of h yp oth eses and 
to  re g a rd  th em  as id en tica l u n til th e y  are  d e fin ite ly  p ro v e d  to  be 
o th erw ise .

7. Su m m a r y .

1 . W h en  depressor-free e x tra c ts  of th e  p o sterior lobe of th e  p itu ita ry  
b o d y  are b o iled  w ith  d ilu te  h yd ro ch loric  ac id , th e  o x y to c ic , p ressor, 
an d  m elan oph ore responses ev o k e d  b y  th em  are d estro yed  s lo w ly  an d  
sim u ltan eo u sly .
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2 . B y  tre a tin g  depressor-free e x tra c ts  w ith  N -b u ty l a lcoh o l, it  is 
possib le to  sep arate  a  frac tio n  in to  w h ich  th e  g re a te r  p a r t  of th e  o x yto c ic  
a c t iv ity  h as passed .

3. B y  p rod ucin g  p re c ip ita te s  of lead  su lph id e in  e x tra c ts  b y  th e 
p assage of su lp h u retted  h yd ro gen  g as  th ro u g h  su itab le  con cen tration s 
of lea d  a ceta te  a ll th e  a c tiv e  p rin cip les are  to  som e e x te n t  adsorbed . 
B u t  th e q u a n tity  of pressor an d  m elanoph ore su bstan ce ad sorbed  
exceed s th a t  of o x y to c ic  ad so rb ed  b y  a  sign ifican t am ou nt.

4. W ith  re g ard  to  th e  o x y to c ic  response on th e one h an d  an d  th e 
p ressor an d  m elanoph ore on th e  other, th e  resu lts show  th a t  these 
a c tiv it ie s  m u st be a ttr ib u te d  to  d istin ct su bstan ces.

5. T h e exp erim en ts p ro v id e  no p o sitive  ev id en ce th a t  th e  pressor 
an d  m elanoph ore responses are due to  d istin ct su bstan ces.

T h e expen ses in curred  in  c a rry in g  ou t th is w o rk  h a v e  in  p a r t  been 
d e fra y e d  b y  a  g ra n t fro m  th e C arn egie  T ru st  fo r  th e  U n iv ers itie s  of 
Scotlan d .
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