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INTRODUCTION

The u s u a l  m e th o d  o f  c o n d u c t in g  a  b i o l o g i c a l  a s s a y  on  a n  

i s o l a t e d  t i s s u e  p r e p a r a t i o n  i s  t o  v a r y  t h e  d o s e s  o f  s t a n d a r d  

a n d  unknown u n t i l  d o s e s  o f  t h e  two p r e p a r a t i o n s  a r e  fo u n d  

w h ic h  show e q u a l  subm axim al e f f e c t #  T h is  m etho d  d o e s  n o t  

l e n d  i t s e l f  r e a d i l y  t o  s t a t i s t i c a l  a n a l y s i s  and  t h e  e r r o r  o f  

i n d i v i d u a l  a s s a y s  c a n n o t  t h e r e f o r e  be  a c c u r a t e l y  d e t e r m i n e d .  

The a c c u r a c y  o f  a  t e s t  o f  t h i s  k i n d  i s  u s u a l l y  e s t i m a t e d  b y  

d e t e r m i n i n g  t h e  s e n s i t i v i t y  o f  t h e  p r e p a r a t i o n  t o  g r a d e d  

d o s e s  o f  t h e  s t a n d a r d ,  t h a t  i s ,  t h e  a b i l i t y  t o  d i s t i n g u i s h  

b e tw e e n  d o s e s ,  a s  i n  t h e  U .S .P .  X II  m e th o d  f o r  a s s a y i n g  P o s t 

e r i o r  P i t u i t a r y  I n j e c t i o n ,  (2 8 )*  The r e s u l t s  a r e  o f t e n  m i s 

l e a d i n g  b e c a u s e  q f  c h a n c e  v a r i a t i o n s  o f  t h e  r e s p o n s e s  and  

b e c a u s e  o f  c h a n g in g  s e n s i t i v i t y  o f  t h e  p r e p a r a t i o n #  I t  i s  

t h e  o b j e c t  o f  t h i s  p a p e r  t o  d e s c r i b e  a  new m etho d  f o r  c o n 

d u c t i n g  a  b i o l o g i c a l  a s s a y  on  a n  i s o l a t e d  t i s s u e  p r e p a r a t i o n  

i n  s u c h  a  way t h a t  t h e  d a t a  o b t a i n e d  a r e  s u i t a b l e  f o r  s t a t i s t 

i c a l  a n a l y s i s  a n d  t h e  e r r o r  o f  i n d i v i d u a l  a s s a y s  c a n  be  d e t e r 

m in e d  •

Two m e th o d s  f o r  c o n d u c t in g  b i o l o g i c a l  a s s a y s  on  i s o l a t e d  

p r e p a r a t i o n s ,  i n v o l v i n g  s t a t i s t i c a l  a n a l y s i s ,  have  a p p e a re d  

i n  t h e  l i t e r a t u r e #  The f i r s t ,  p u b l i s h e d  i n  1940 b y  M o r r e l l ,  

A l lm a rk  a n d  B a c h in s k i  ( 1 8 ) ,  c o n c e r n s  t h e  a s s a y  o f  t h e  o x y 

t o c i c  a c t i v i t y  o f  p i t u i t a r y  e x t r a c t  ( p o s t e r i o r  l o b e )  on  t h e  

i s o l a t e d  u t e r u s  o f  t h e  g u i n e a  p ig #  I n  t h e  p r o c e d u r e  d e s c r i b e d  

a  g u i n e a  p i g ’ s u t e r u s  i s  d i v i d e d  i n t o  e i g h t  s e p a r a t e  s t r i p s #  

The e i g h t  s t r i p s  a r e  m ou n ted  I n d i v i d u a l l y  i n  a  s i n g l e  t i s s u e
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cham ber an d  a t t a c h e d  t o  i n d i v i d u a l  r e c o r d i n g  l e v e r s • G rad ed  

d o s e s  a r e  a d m i n i s t e r e d  a n d  t h e  p r e s e n c e  o r  a b s e n c e  o f  r e 

sp o n s e  o f  1^he i n d i v i d u a l  s t r i p s  i s  r e c o r d e d .  Prom t h e  d a t a  

t h u s  o b t a i n e d  c a l c u l a t i o n  o f  t h e  p o t e n c y  i s  c a r r i e d  ,o u t  i n  

t h e  same way a s  f o r  o t h e r  T,a l l  o r  n o n e !t o r  f,q u a n t a l w d o sa g e  

r e s p o n s e  d a t a  (2 )  (3 )  (11 )  ( 1 6 ) ,  Good r e s u l t s  w ere  o b t a i n e d  

i n  t h e  a s s a y s  o f  e x t r a c t s  o f  p o s t e r i o r  p i t u i t a r y  o f  flunknown” 

s t r e n g t h  and  t h e  e r r o r  o f  i n d i v i d u a l  a s s a y s  c a n  be  c a l c u l a t e d .

The s e c o n d  m e th o d ,  p u b l i s h e d  i n  1942 b y  S c h i l d  ( 2 0 ) ,  i s  

i l l u s t r a t e d  b y  t h e  e s t i m a t i o n  o f  h i s t a m i n e  o n  a n  i s o l a t e d  

i n t e s t i n a l  s t r i p  f ro m  t h e  g u i n e a  p i g .  I n  t h i s  p r o c e d u r e  

o n l y  one  s t r i p  o f  t i s s u e  i s  u s e d  b u t  th e  e x p e r im e n t  I s  d e 

s i g n e d  t o  make a  s t a t i s t i c a l  a n a l y s i s  p o s s i b l e .

The m eth o d  o f  a s s a y  em ployed  i n  t h e  p r e s e n t  w ork  was 

d e v e lo p e d  and  t h e  a s s a y s  c o m p le te d  w i t h o u t  know ledge  o f  

S c h i l d 1s p a p e r  ( 2 0 ) .  A s u b s e q u e n t  s t u d y  o f  h i s  p r o c e d u r e ,  

h o w e v e r ,  r e v e a l e d  t h a t  t h e  d e s i g n  o f  h i s  e x p e r im e n t s  was 

s i m i l a r  t o  t h a t  d e v e lo p e d  i n  t h e  p r e s e n t  s t u d y .  I n  h i s  e x 

p e r i m e n t s ,  s u c c e s s i v e  g r o u p s  o f  f o u r  r e s p o n s e s  a r e  o b t a i n e d  

f ro m  t h e  r e p e a t e d  a d m i n i s t r a t i o n  o f  f o u r  d o s e s  t o  a  s i n g l e  

t i s s u e  s t r i p ,  w h i l e  i n  t h e  p r e s e n t  e x p e r im e n t s  t h e y  a r e  o b 

t a i n e d  f ro m  t h e  r e p e a t e d  a d m i n i s t r a t i o n  o f  f o u r  d o s e s  t o  a  

g ro u p  o f  e i g h t  s t r i p s .  The a n a l y s i s  f o r  e r r o r  p r e s e n t s  s im 

i l a r  p r o b le m s .  H is  m eth od  o f  e l i m i n a t i n g  d i f f e r e n c e s  among 

g ro u p s  o f  r e s p o n s e s  fro m  t h e  e s t i m a t i o n  o f  e r r o r  was fo u n d  

t o  be  q u i t e  a p p l i c a b l e  t o  t h e  d a t a  o b t a i n e d  f ro m  a n  a s s a y  

b y  t h e  p r o c e d u r e  t o  be  d e s c r i b e d .
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The p r e s e n t  s t u d y  was u n d e r t a k e n  a s  a  r e s u l t  o f  o b s e r v 

a t i o n s  and  t h e o r e t i c a l  c o n s i d e r a t i o n s  e v o lv i n g  fro m  t h e  a p 

p l i c a t i o n  o f  M o r r e l l ,  A l lm a rk  and  B a c h i n s k i ’ s (18 )  " a l l  o r  

n o n e ” p r o c e d u r e  f o r  p o s t e r i o r  p i t u i t a r y  e m p lo y in g  g u i n e a  

p i g  u t e r u s  t o  t h e  e s t i m a t i o n  o f  e rg o n o v in e  u s i n g  i s o l a t e d  

r a b b i t ’ s u t e r u s #  I t  was o b s e r v e d  t h a t  t h e  a v e r a g e  h e i g h t  

o f  t h e  r e s p o n s e s  o f  t h e  e i g h t  u t e r i n e  s t r i p s  was r a t h e r  c o n 

s t a n t  i n  s p i t e  o f  t h e  v a r i a b i l i t y  o f  t h e  h e i g h t  o f  r e s p o n s e  

o f  i n d i v i d u a l  s t r i p s .  T h ere  a p p e a r e d  a l s o  t o  be  goo d  r e 

g r e s s i o n  t o  g r a d e d  d o sag e#

T hese  o b s e r v a t i o n s  w ere  r e c o g n i z e d  a s  s i m i l a r  t o  t h e  

c o n d i t i o n s  p r e v a i l i n g  i n  a  b i o l o g i c a l  a s s a y  I n v o l v i n g  a  

m e a s u r a b le  o r  q u a n t i t a t i v e  r e s p o n s e  i n s t e a d  o f  an  " a l l  o r  

n o n e ” o r  q u a n t a l  r e s p o n s e .  A num ber o f  a s s a y s  i n v o l v i n g  

t h e  u s e  o f  a  m e a s u r a b le  o r  q u a n t i t a t i v e  r e s p o n s e  have  b e e n  

d e v e l o p e d ,  i n  w h ic h  t h e  e x t e n t  o f  t h e  r e s p o n s e  o f  i n d i v i d u a l  

a n im a l s  I s  r e c o r d e d  f o r  a  g iv e n  d o s e .  Gaddum (11) p o i n t s  

o u t  !,t h a t  i f  t h e  r e s p o n s e  c a n  be  m e a su re d  q u a n t i t a t i v e l y  

i t  w i l l  o n l y  be n e c e s s a r y  to  u s e  a b o u t  h a l f  a s  many a n im a ls  

t o  a t t a i n  a  g i v e n  d e g re e  o f  a c c u r a c y  a s  w ou ld  be  n e c e s s a r y  

i f  t h e  e x p e r i m e n t a l  d a t a  o n ly  i n d i c a t e d  t h e  p r o p o r t i o n  o f  

a n im a ls  I n  w h ic h  t h e  r e s p o n s e  e x c e e d e d  some f i x e d  t h r e s h o l d . "  

I t  i s  f o r  t h i s  r e a s o n  t h a t  t h e  p r e s e n t  a s s a y s  w ere  d e s i g n e d  

t o  em ploy  a  q u a n t i t a t i v e  r e s p o n s e  r a t h e r  t h a n  th e  q u a n t a l  

r e s p o n s e  a s  u s e d  b y  M o r r e l l ,  A l lm a rk  and B a c h in s k i  ( 1 8 ) .

I n  th e  p r e s e n t  a s s a y s  t h e  i n d i v i d u a l  u t e r i n e  s t r i p s  

c o r r e s p o n d  t o  t h e  i n d i v i d u a l  a n im a ls  i n  o t h e r  a s s a y s  w h ic h
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I n v o l v e  t h e  u s e  o f  g ro u p s  o f  I n t a c t  a n im a l s  e x c e p t  t h a t  t h e  

v a r i o u s  d o s e s  u s e d  a r e  g i v e n  t o  t h e  same g ro u p  o f  t e s t  o b j e c t s  

i n s t e a d  o f  e m p lo y in g  a  d i f f e r e n t  g ro u p  f o r  e a c h  d o s e .  T h is  

p r o c e d u r e  e l i m i n a t e s  t h e  ‘‘s a m p l in g  e r r o r ” w h ic h  i s  t h e  e r r o r  

due t o  t h e  c h a n c e  t h a t  g ro u p s  o f  t e s t  o b j e c t s  o f  d i f f e r e n t  

s e n s i t i v e n e s s  have  b e e n  u s e d  f o r  t h e  c o m p a r i s o n .  I t ,  h o w e v e r ,  

I n t r o d u c e s  t h e  d i f f i c u l t y  o f  c h a n g in g  s e n s i t i v i t y  o f  t h e  

t e s t  o b j e c t s  a t  d i f f e r e n t  p e r i o d s  d u r i n g  t h e  a s s a y .  The d e 

s i g n  o f  t h e  a s s a y  a n d  t h e  e s t i m a t i o n  o f  e r r o r  m u st  t h e r e f o r e  

t a k e  i n t o  c o n s i d e r a t i o n  a n y  v a r i a t i o n  i n  m ean s e n s i t i v i t y  

o f  t h e  u t e r i n e  s t r i p s .

The m a t e r i a l  em ployed  I n  t h i s  s t u d y  i s  e r g o n o v i n e ,  t h e  

p h y s i o l o g i c a l l y  a c t i v e ,  w a t e r - s o l u b l e  a l k a l o i d  o f  e r g o t .

The p r e s e n c e  o f  t h i s  a l k a l o i d  I n  e r g o t  was s u s p e c t e d  b y  M oir

(17 ) a n d  d e m o n s t r a t e d  b y  Thompson ( 2 6 ) .  I t  was i s o l a t e d  i n  

p u re  fo r m ,  i n d e p e n d e n t l y ,  by  Thompson ( 2 6 ) ,  K h a ra s c h  and  

L e g a u l t  ( 1 5 ) ,  D u d le y  a n d  M oir (9 )  a n d  S t o l l  and  B u r k h a r d t  

( 2 5 ) .  I t s  p h a r m a c o l o g i c a l  a c t i o n  was r e p o r t e d  b y  Thompson 

( 2 7 ) ,  D a v i s ,  A d a i r ,  Chen an d  Swanson ( 8 ) ,  C hen , Sw anson, 

K l e i d e r e r  and  C lowes (6 )  and  Brown and  D a le  ( 4 ) .  The a l k a 

l o i d  d i f f e r s  f ro m  t h e  w a t e r - I n s o l u b l e  g ro u p  ( e r g o t o x i n e ,  

e r g o ta m in e )  I n  t h a t  i t  h a s  a  p ro m pt o x y t o c i c  a c t i o n  when 

g i v e n  b y  m ou th  (2 6 )  ( 2 5 ) .

The s a l t ,  e rg o n o v in e  m a l e a t e ,  i s  now o f f i c i a l  I n  t h e  

U n i t e d  S t a t e s  P h a rm a c o p o e ia  (28 ) and  i s  e x t e n s i v e l y  u s e d  

a s  a  u t e r i n e  s t i m u l a n t .  E rg o n o v in e  m a l e a t e  i s  a  c h e m ic a l  

e n t i t y  and  t h e  c h e m ic a l  t e s t s  and  p h y s i c a l  p r o p e r t i e s  p r e -
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s c r i b e d  b y  t h e  P h a rm a c o p o e ia  (28 ) a r e  d e s i g n e d  t o  i n s u r e  i t s  

u n i f o r m  p o t e n c y .

The e s t i m a t i o n  o f  e rg o n o v in e  i n  c ru d e  e r g o t  o r  i n  im

p u r e  p r e p a r a t i o n s  d e r i v e d  f ro m  e r g o t  i s  c o m p l i c a t e d  b y  t h e  

p r e s e n c e  o f  t h e  w a t e r - i n s o l u b l e  g ro u p  o f  a l k a l o i d s  ( e r g o t o x -  

i n e ,  e r g o t a m i n e , e t c . ) ,  t h e  w a t e r - s o l u b l e ,  p h y s i o l o g i c a l l y  

i n a c t i v e  i s o m e r  o f  e r g o n o v in e  ( e r g o m e t r i n i n e ) a n d  p o s s i b l y  

o t h e r  e r g o m e t r i n i n e - l i k e  s u b s t a n c e s .  A number o f  m eth ods  

f o r  t h e  c h e m ic a l  ( c o l o r i m e t r i c )  e s t i m a t i o n  o f  e rg o n o v in e  

i n  c r u d e  e r g o t  a n d  i t s  e x t r a c t s  have  b e e n  p r o p o s e d  (1 )  (7 ) 

(1 3 )  (1 9 )  (2 1 )  b u t  none o f  them  h as  b e e n  d e f i n i t e l y  shown 

t o  m e a su re  o n l y  e rg o n d v in e  a c t i v i t y  a s  d e te r m in e d  b y  b i o 

l o g i c a l  m e a n s .  They may m e a su re  o t h e r  c o n s t i t u e n t s  ( e r g o 

m e t r i n i n e  - l i k e  ) and  so  g iv e  h ig h e r  v a lu e s  t h a n  t h e  a c t u a l  

e rg o n o v in e  c o n t e n t .

P o w e l l ,  R e a g a n ,  S te v e n s  and  Swanson (19) d e s c r i b e d  a  

p r o c e d u r e  f o r  p r e p a r i n g  an  e rg o n o v in e  s o l u t i o n  fro m  c ru d e  

e r g o t  a n d  i t s  f l u i d e x t r a c t  w h ic h  i s  s u i t a b l e  f o r  b i o l o g i c a l  

a s s a y  on t h e  i s o l a t e d  r a b b i t Ts u t e r u s  o r  f o r  c o l o r i m e t r i c  

a s s a y .  They o b t a i n e d  v a lu e s  b y  t h e  b i o l o g i c a l  and  c o l o r 

i m e t r i c  m e th o d s  w h ic h  a g r e e d  q u i t e  c l o s e l y  i n  many c a s e s  

b u t  on  t h e  a v e r a g e  th e  c o l o r i m e t r i c  m ethod  gave  h i g h e r  v a l u e s  

t h a n  t h e  b i o l o g i c a l .  The r e s u l t s  a r e  d i f f i c u l t  t o  co m p are , 

h o w e v e r ,  b e c a u s e  t h e  e r r o r  o f  i n d i v i d u a l  a s s a y s  was n o t  d e 

t e r m i n e d .

Grove (1 2 )  d e s c r i b e d  a p ro c e d u re  f o r  s e p a r a t i n g  e r g o 

n o v in e  fro m  m i x t u r e s  o f  o t h e r  known a l k a l o i d s  o f  e r g o t
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i n c l u d i n g  e r g o m e t r i n i n e *  The p r o c e d u r e  h a s  n o t  b e e n  shown 

t o  be s u i t a b l e  f o r  t h e  e s t i m a t i o n  o f  e r g o n o v in e  i n  e r g o t  o r  

i t s  e x t r a c t s .  P o s s i b l y  o t h e r  w a t e r - s o l u b l e  ( e r g o m e t r i n i n e -  

l i k e )  s u b s t a n c e s  w o u ld  i n t e r f e r e  w i t h  i t s  s u c c e s s f u l  a p p l i 

c a t i o n .  Ho c o m p a r is o n  w i t h  a  b i o l o g i c a l  m ethod  h a s  b e e n  

made •

I n  v iew  o f  t h e  in a d e q u a c y  o f  c h e m ic a l  m eth ods  a t  th e  

p r e s e n t  t i m e ,  i t  i s  n e c e s s a r y  t o  m e a su re  e rg o n o v in e  c o n t e n t  

o f  c ru d e  e rg o t -  o r  i t s  e x t r a c t s  b y  a b i o l o g i c a l  p r o c e d u r e .

The s u i t a b i l i t y  o f  th e  r a b b i t ’ s u t e r u s  f o r  m e a s u r in g  e r g o 

n o v in e  i n  t h e  a b s e n c e  o f  e r g o t o x i n e - l i k e  a l k a l o i d s  h a s  b e e n  

d e m o n s t r a t e d  b y  Thompson ( 2 7 ) ,  Sw anson, H a rg re a v e s  and  Chen 

(2 4 )  and  P o w e l l ,  R e a g a n ,  S te v e n s  and  Swanson ( 1 9 ) .  The 

U n i t e d  S t a t e s  P h a rm a c o p o e ia  X I I  and  t h e  N a t i o n a l  F o rm u la ry  

V I I  do n o t  r e c o g n i z e  a n y  m eth o d  f o r  th e  e s t i m a t i o n  o f  e r g o 

n o v in e  c o n t e n t  i n  e r g o t  o r  i t s  p r e p a r a t i o n s •

The p r e s e n t  w ork  was u n d e r t a k e n  p r i m a r i l y  t o  d e v e lo p  

a n  im p ro v ed  m e th o d  f o r  c o n d u c t in g  a  b i o l o g i c a l  a s s a y  on  an  

i s o l a t e d  t i s s u e  p r e p a r a t i o n  w h ic h ,  w i t h  p o s s i b l e  m in o r  mod

i f i c a t i o n s ,  s h o u ld  be  a p p l i c a b l e  to  s u c h  b i o l o g i c a l  a s s a y s  

a s  e rg o n o v in e  on  t h e  i s o l a t e d  r a b b i t ’ s u t e r u s ,  s o l u t i o n  o f  

p o s t e r i o r  p i t u i t a r y  on  t h e  i s o l a t e d  g u i n e a  p i g ’ s u t e r u s ,  

e p i n e p h r i n e  on t h e  r a b b i t ’ s u t e r u s ,  o r  a n y  s u b s ta n c e  t h a t  

c a n  be  e s t i m a t e d  b y  i t s  m e a s u r a b le  e f f e c t  on  a  s u i t a b l e  I s o 

l a t e d  p r e p a r a t i o n .  The e r g o n o v i n e - r a b b i t ’ s u t e r u s  co m b in a 

t i o n  was s e l e c t e d  i n  o r d e r  t o  d e te r m in e  th e  s u i t a b i l i t y  o f  

t h e  p r o c e d u r e  f o r  t h e  b i o l o g i c a l  a s s a y  o f  e r g o n o v i n e .  The
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p r o c e d u r e  s h o u ld  be u s e f u l  f o r  t h e  e s t i m a t i o n  o f  e rg o n o v in e  

i n  e r g o t  o r  i t s  e x t r a c t s  a s  lo n g  a s  t h i s  i s  n e c e s s a r y *  I t  

s h o u l d  a l s o  be  u s e f u l  i n  p r o v i n g  o r  d i s p r o v i n g  t h e  s u i t a 

b i l i t y  o f  v a r i o u s  c h e m ic a l  m e th o d s  w h ic h  have  b e e n  o r  a r e  t o  

b e  p r o p o s e d .

EXPERIMENTAL

M a t e r i a l  f o r  A s s a y . One l o t  o f  p u re  e r g o n o v in e  m a l e a t e  

was o b t a i n e d  fro m  B u rro u g h s  W ellcome and  Company (IJ. S .  A .)  

I n c • a n d  a n o t h e r  l o t  was g e n e r o u s l y  s u p p l i e d  b y  t h e  E l i  

L i l l y  Company.

A s o l u t i o n  t o  s e r v e  a s  a  s t a n d a r d  was p r e p a r e d  f o r  e a c h  

a s s a y  b y  t r a n s f e r r i n g  5 .0  c c .  o f  a  s t o c k  s o l u t i o n  (1  mgm. 

p e r  c c .  i n  0 . 1 $  a q u e o u s  t a r t a r i c  a c i d )  t o  a  25 c c .  v o l u m e t r i c  

f l a s k  a n d  m aking  t o  volum e w i t h  0 .1 $  aq ueous  t a r t a r i c  a c i d ,  

t h u s  p r o v i d i n g  a  c o n c e n t r a t i o n  o f  0 .2  mgm. o f  e rg o n o v in e  

m a l e a t e  p e r  c c •

The unknowns w ere  s o l u t i o n s  p r e p a r e d  b y  t r a n s f e r r i n g  

a n  a c c u r a t e l y  m e a su re d  q u a n t i t y  o f  t h e  s t o c k  s o l u t i o n  t o  a  

25  c c .  v o l u m e t r i c  f l a s k  and  m ak ing  t o  volum e w i t h  0 .1 $  t a r 

t a r i c  a c i d  s o l u t i o n .  To e l i m i n a t e  p e r s o n a l  b i a s  t h e  o p e r 

a t o r  was n o t  in f o r m e d  o f  t h e  c o n c e n t r a t i o n  o f  t h e  unknowns 

u n t i l  a f t e r  t h e  a s s a y  had  b e e n  c o m p le te d  and t h e  r e s u l t s  

c a l c u l a t e d .  The same c a l i b r a t e d  p i p e t t e ,  v o l u m e t r i c  f l a s k ,  

and  s t o c k  s o l u t i o n  was u s e d  f o r  p r e p a r i n g  t h e  s t a n d a r d  and  

u n k n own f o r  one a s s a y .  The s t o c k  s o l u t i o n s  w ere  s t o r e d  i n  

a  r e f r i g e r a t o r  i n  t h e  d a r k  f o r  p e r i o d s  n o t  e x c e e d in g  t h r e e
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w eeks when n o t  I n  u s e *

A n im a l s . Fem ale  r a b b i t s  w ere  t r e a t e d  w i t h  s t i l b e s t r o l  

a c c o r d i n g  t o  t h e  m e th o d  d e s c r i b e d  b y  Wick and  P o w e l l  (30 ) 

who fo u n d  t h a t  e s t r o g e n i c  t h e r a p y  w i t h  e s t r o n e  o r  s t i l b e s t r o l  

” r e n d e r e d  t h e  im m atu re  r a b b i t ’ s u t e r u s  m ore i r r i t a b l e ,  m ore 

r e l i a b l e  i n  r e s p o n s e  a n d  t h u s  m ore u t i l i z a b l e  i n  t h e  a s s a y  

o f  e r g o n o v i n e . ” The t r e a t m e n t  c o n s i s t e d  o f  i n j e c t i n g  s u b -  

c u t a n e o u s l y  a  t o t a l  d o s e  o f  n i n e  gamma o f  s t i l b e s t r o l  i n  

s i x  f r a c t i o n s ,  one  f r a c t i o n  b e in g  i n j e c t e d  e v e r y  o t h e r  d a y .  

The s t i l b e s t r o l  s o l u t i o n  was p r e p a r e d  b y  f i r s t  d i s s o l v i n g  

100  mgm. i n  100 c c .  o f  p e a n u t  o i l  a n d  t h e n  d i l u t i n g  1 . 0  c c .  

o f  t h i s  s o l u t i o n  t o  100 c c . w i t h  p e a n u t  o i l ,  t h u s  m ak ing  a  

c o n c e n t r a t i o n  o f  t e n  gamma p e r  c c .  E ach  i n j e c t i o n  c o n s i s t e d  

o f  0 .1 5  c c .  o f  t h i s  s o l u t i o n  w h ic h  c o n t a i n s  t h e  r e q u i r e d  

f r a c t i o n a l  d o s e  o f  1 . 5  gamma. Two d ay s  a f t e r  t h e  l a s t  i n 

j e c t i o n  t h e  a n im a l  was k i l l e d  and  t h e  u t e r u s  rem o v e d .

Some o f  t h e  r a b b i t s  u s e d  i n  th e  p r e s e n t  w ork  w ere  l a r g e r  

t h a n  t h o s e  u s e d  b y  W ick an d  P o w e l l  ( 3 0 ) .  I t  was t h o u g h t  t h a t  

s t a t i s t i c a l  a n a l y s i s  o f  t h e  a s s a y  d a t a  w o u ld  r e v e a l  i n f o r 

m a t i o n  a s  t o  t h e  s u i t a b i l i t y  o f  d i f f e r e n t  t y p e s  o f  u t e r i  f o r  

t h e  p r o c e d u r e  t o  be  d e s c r i b e d .  The l a r g e r ,  more m a tu re  r a b 

b i t s  u s u a l l y  p r o v i d e d  l a r g e r ,  more m u s c u la r  u t e r i  t h a n  th e  

s m a l l e r ,  l e s s  m a tu r e  r a b b i t s .  The u t e r i  o f  a l l  r a b b i t s  

w i t h i n  t h e  l i m i t s  c h o s e n  w ere  s u c c e s s f u l l y  u t i l i z e d .  The 

w e i g h t s  o f  t h e  r a b b i t s  and  t h e  w e ig h t s  o f  t h e  u t e r i  u s e d  i n  

a s s a y s  9 t o  24 a r e  r e c o r d e d  i n  T a b le  XXVIII f o r  t h e  p u rp o s e  

o f  c o m p a r is o n  w i t h  t h e  e x p r e s s i o n ,  c r/b , d e r i v e d  f ro m  t h e
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a s s a y  d a t a .  The r a b b i t s  v a r i e d  i n  w e ig h t  f ro m  1 .7  Kg. t o

3 . 1  Kg. an d  t h e  w e ig h t s  o f  t h e  w ho le  u t e r i  ( p r e p a r e d  a s  d e 

s c r i b e d  u n d e r  p r e p a r a t i o n  o f  m u s c le )  v a r i e d  f ro m  1 . 8  Gm. t o

7 . 2  Gm.

A l l  r a b b i t s  w ere  p u r c h a s e d  a s  n u l l i p a r o u s  f e m a le s  a n d  

n one  o f  them  show ed e v id e n c e  on  a u to p s y  o f  h a v in g  p r e v i o u s l y  

h a d  a  l i t t e r  o r  o f  p r e g n a n c y .  They w ere  k e p t  i n  i n d i v i d u a l  

c a g e s  d u r i n g  t h e  s t i l b e s t r o l  t r e a t m e n t .

P r e p a r a t i o n  o f  t h e  M u s c le . E i g h t  s t r i p s  o f  u t e r i n e  

m u s c le  f ro m  one h o r n  o f  a  r a b b i t * s  u t e r u s  w ere  em ployed  f o r  

e a c h  a s s a y .  The a n im a l  was s a c r i f i c e d  b y  a  b low  o n  t h e  

h e a d  and  p e r m i t t e d  t o  b l e e d  fro m  t h e  m o u th  and  n o s t r i l s .

The u t e r u s  was rem oved  im m e d ia te ly  a n d  p l a c e d  i n  Van Dyke 

a n d  H a s t in g * s  s o l u t i o n .  A l l  a t t a c h e d  t i s s u e  was c u t  away 

an d  t h e  h o rn s  s e p a r a t e d  a t  t h e i r  j u n c t i o n .  The two h o r n s  

w e re  t h e n  w e ig h e d  i n  a  s m a l l ,  t a r e d  b e a k e r  c o n t a i n i n g  Van 

Dyke and  H a s t i n g * s  s o l u t i o n .

E i g h t  s t r i p s  w ere  p r e p a r e d  b y  c u t t i n g  one  h o r n  t r a n s 

v e r s e l y  i n t o  f o u r  se g m e n ts  o f  a p p r o x i m a t e ly  e q u a l  l e n g t h .  

E a c h  seg m en t was o p e n e d  o u t  b y  c u t t i n g  l o n g i t u d i n a l l y  a lo n g  

t h e  a t t a c h m e n t  o f  t h e  b r o a d  l i g a m e n t .  A n o th e r  l o n g i t u d i n a l  

c u t  t h e n  d i v i d e d  e a c h  segm en t i n t o  e q u a l  p o r t i o n s . The r e 

m a in in g  h o r n  was p l a c e d  i n  Van Dyke and  H a s t in g * s  s o l u t i o n  

i n  a  r e f r i g e r a t o r  f o r  p r e s e r v a t i o n .  s ome u t e r i n e  h o rn s  w ere  

u s e d  one t o  t h r e e  d a y s  a f t e r  re m o v a l  f rom  th e  a n im a l .

An a l t e r n a t i v e  p r o c e d u r e  f o r  p r e p a r i n g  e i g h t  s t r i p s  

f ro m  a  u t e r u s  o f  s m a l l  d i a m e t e r  w o u ld  be t o  u s e  one h o rn  

f o r  t h e  p r e p a r a t i o n  o f  f o u r  s t r i p s . E a c h  h o r n  may be  d i v -
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I d e d  I n t o  f o u r  se g m e n ts  b y  c u t t i n g  t r a n s v e r s e l y  and  t h e s e  

e i g h t  s t r i p s  u s e d  w i t h o u t  h a l v i n g  th e m . T h is  w ou ld  a v o id  

i n j u r i n g  a  r e l a t i v e l y  l a r g e  p o r t i o n  o f  t h e  t i s s u e  c a u s e d  by  

l o n g i t u d i n a l l y  c u t t i n g  e a c h  segm en t o f  a  s m a l l  u t e r u s . S t r i p s  

f o r  o n l y  one  a s s a y  w ou ld  be  o b t a i n e d  f ro m  e a c h  a n im a l  by  t h i s  

p r o c e d u r e .

The e i g h t  u t e r i n e  s t r i p s  w ere  m oun ted  f o r  r e c o r d i n g  

t h e i r  a c t i v i t y  a s  i n d i c a t e d  i n  t h e  d e s c r i p t i o n  and  e x p l a n 

a t i o n  o f  t h e  a p p a r a t u s .

Van Dyke and  H a s t i n g s  S o l u t i o n . A m o d i f i e d  Van Dyke 

a n d  H a s t i n g 1s s o l u t i o n  was e m p lo y e d .  The c o m p o s i t i o n  d i f 

f e r s  f ro m  t h e  o r i g i n a l  (2 9 )  i n  t h a t  th e  m agnesium  c h l o r i d e  

c o n c e n t r a t i o n  h a s  b e e n  r e d u c e d  t o  o n e - h a l f  a s  u s e d  by  Mor

r e l l ,  A l lm a rk  a n d  B a c h i n s k i  ( 1 8 ) .  T h ese  a u t h o r s  recommend 

t h i s  m o d i f i c a t i o n  b e c a u s e  t h e y  fo u n d  no s p o n ta n e o u s  a c t i v i t y  

o f  u t e r i n e  s t r i p s  su s p e n d e d  i n  t h i s  s o l u t i o n .  A f u r t h e r  

m o d i f i c a t i o n  was t h e  a d d i t i o n  o f  one gram  o f  a n h y d ro u s  d e x 

t r o s e  p e r  l i t e r .  The d e x t r o s e  was a d d e d  a s  a  n u t r i e n t  f o r  

t h e  m u s c le  a s  i s  c u s to m a ry  i n  w o rk in g  w i t h  a c t i v e  i s o l a t e d  

t i s s u e s  ( 2 2 ) ,

I n  t h e  p r e s e n t  w ork  t h e  s o l u t i o n  was p r e p a r e d  from  

s t o c k  s o l u t i o n s  A a n d  B— s i m i l a r  t o  t h e  p r o c e d u r e  g i v e n  

b y  B urn  (5 )  f o r  t h e  p r e p a r a t i o n  o f  T y r o d e ’ s s o l u t i o n .  A l l  

o f  t h e  s a l t s  w ere  w e ig h ed  on  an  a n a l y t i c a l  b a l a n c e • C . P . 

g r a d e  c h e m ic a l s  w ere  u s e d .  The c o m p o s i t i o n  and  m eth od  o f  

p r e p a r a t i o n  o f  t h e  s o l u t i o n  em ployed  i s  g iv e n  b y  t h e  f o l 

lo w in g  schem e;
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S o l u t i o n  A _______ Grams  S o l u t i o n  B______ Grams
1  i r  -  - -

2 6 3 .6 0  * Na2HP04 -12H20 1 0 .0 8

1 8 .4 0  * NaHgPO^HgO 4 .6 0

2 .649  t HaHCOg 100 .80

7 .686  1 
»

t o  2 0 0 0 .  c c . 1 D i s t i l l e d  w a t e r  t o  2 0 0 0 . c c .
i

Add 400  c c .  s o l u t i o n  A a n d  a b o u t  7 l i t e r s  o f  d i s t i l l e d  w a t e r  

t o  a  s u i t a b l e  c o n t a i n e r ,  ^ h en  add  400 c c .  s o l u t i o n  B and  

d i s t i l l e d  w a t e r  t o  make 8 . 0  l i t e r s .  Add e i g h t  gram s o f  a n 

h y d ro u s  d e x t r o s e  a n d  a d j u s t  t h e  pH t o  7 . 4  b y  b u b b l in g  i n  

c a r b o n  d i o x i d e .

The s a l i n e  was f r e s h l y  p r e p a r e d  im m e d ia te ly  b e f o r e  e a c h  

a s s a y .  A i r  c o n t a i n i n g  c a r b o n  d i o x i d e  a t  a  t e n s i o n  o f  f i f t y  

m i l l i m e t e r s  o f  m e r c u r y  was u s e d  f o r  s u p p l y i n g  ox y g en  a n d  

s t i r r i n g  th e  s o l u t i o n  i n  t h e  t i s s u e  c h a m b e r .

A p p a r a t u s . The a p p a r a t u s  i s  e s s e n t i a l l y  t h e  same i n  

p r i n c i p l e  a s  t h a t  d e s c r i b e d  b y  M o r r e l l ,  A l lm a rk  and  B a c h in -  

s k i  ( 1 8 ) .  C o n s i d e r a b l e  m o d i f i c a t i o n  i n  s t r u c t u r e  was a d o p te d  

t o  f a c i l i t a t e  t h e  m o u n t in g  o f  t h e  u t e r i n e  s t r i p s  i n  t h e  t i s 

su e  c h a m b e r .  A 275  c c .  t i s s u e  cham ber was u s e d  i n  p l a c e  o f  

t h e  600 c c .  cham ber em ployed  by  M o r r e l l ,  A l lm a rk  a n d  B a c h i n s k i

( 1 8 ) .  T h is  r e d u c e s  th e  am ount o f  d r u g  n e c e s s a r y  to  c a r r y  

o u t  a n  a s s a y .  T h is  i s  i m p o r t a n t  f o r  th e  a p p l i c a t i o n  o f  t h e  

p r o c e d u r e  t o  t h e  a s s a y  o f  e r g o n o v in e  i n  c ru d e  e r g o t  an d  i t s  

e x t r a c t s  b e c a u s e  i t  a v o id s  t h e  n e c e s s i t y  f o r  e x t r a c t i n g  

s a m p le s  o f  i m p r a c t i c a l  am ounts  o f  d r u g .  At t h e  same t im e  

c o n s i d e r a b l y  l e s s  s a l i n e  i s  r e q u i r e d .  A more c o n v e n ie n t

NaCl

KC1

CaClg #2HgO 

MgClg *6HgO 

D i s t i l l e d  w a t e r
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a r r a n g e m e n t  was u s e d  f o r  w i th d r a w in g  th e  f r o n t a l  w r i t i n g  

p o i n t s  b e tw e e n  d o s e s ;  t h e  s a l i n e  was m e a s u re d  b e f o r e  e n t e r 

in g  t h e  w arm ing ch am b er ;  a n d  t h e  a r r a n g e m e n t  o f  t h e  i n l e t  

a n d  o u t l e t  t u b e s  m in im iz e s  t h e  m ix in g  o f  s o l u t i o n  in '  t h e  

w arm ing  cham ber a s  t h e  s a l i n e  i s  renew ed* No d i f f e r e n c e  was 

o b s e r v e d  i n  t h e  t e m p e r a t u r e s  o f  th e  o u tg o in g  a n d  in g o in g  

s a l i n e  i n  t h e  t i s s u e  cham ber*  T h is  a r r a n g e m e n t  e l i m i n a t e s  

t h e  n e c e s s i t y  f o r  p r e s s u r e  t o  f o r c e  t h e  s a l i n e  from  t h e  warm

i n g  cham ber t o  t h e  m e a s u r in g  b o t t l e  a s  u s e d  b y  M o r r e l l ,  A l l 

m ark  a n d  B a c h i n s k i  ( 1 8 ) ,

The a p p a r a t u s ,  shown i n  F i g u r e s  l a ,  l b  and  l c ,  c o n s i s t s  

o f  t h e  275  c c .  t i s s u e  cham ber B i n  w h ic h  t h e  e i g h t  u t e r i n e  

s t r i p s  a r e  s u s p e n d e d .  I t  has  a n  I n l e t  and  o u t l e t  an d  i s  

f a s t e n e d  i n  t h e  c o n s t a n t  t e m p e r a t u r e  b a t h  A o f  a b o u t  t e n  

l i t e r s  c a p a c i t y .  T h is  b a t h  i s  k e p t  a t  t h e  r e q u i r e d  t e m p e r 

a t u r e  ( 3 7 .8  -  . 2 °  C . )  by  two 250 w a t t  h e a t e r s  ( n o t  shown i n  

f i g u r e s )  i n s e r t e d  i n t o  t h e  b o t to m  o f  t h e  b a t h  a n d  c o n n e c te d  

w i t h  a  110 V. A. C . o u t l e t ,  a  s t i r r i n g  p a d d le  SP, and  a  

m e r c u r y  t h e r m o r e g u l a t o r  MT. The e i g h t  l i t e r s  o f  Van Dyke 

and  H a s t i n g  *s s o l u t i o n  a r e  k e p t  i n  an  a s p i r a t o r  b o t t l e  ( n o t  

shown) on a  s h e l f  a b o u t  t h r e e  f e e t  above t h e  b a t h  A. The 

o u t f l o w  frdm  t h i s  b o t t l e  I s  c o n t r o l l e d  b y  a  s to p c o c k  ( n o t  

s h o w n ) . As r e q u i r e d ,  th e  s o l u t i o n  I s  r u n  I n t o  t h e  m e a s u r in g  

c y l i n d e r  G, w h ic h  I n  t h i s  c a s e  c o n s i s t s  o f  a  c o n d e n s e r  j a c k e t  

o f  250 c c .  c a p a c i t y .  Any s u i t a b l e  v e s s e l  w h ic h  w i l l  m e a su re  

t h e  r e q u i r e d  volum e s u f f i c i e n t l y  a c c u r a t e l y  may be u s e d .  I f  

t h e  volum e o f  s a l i n e  c o u ld  be m e a su re d  a c c u r a t e l y  e n o u g h  i n
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WR.
TO S A L IN E

T0 D - L  
GAS ^

BOTTLE n A

fAT - S P

F i g u r e  l a .  M u l t i p l e  S t r i p  I s o l a t e d  T i s s u e  B a th .



F i g u r e  lb *  A rra n g em en t f o r  One 
L ev e r  *

Figure 1 c • Lower End o f  Tube G Showing Method o f  A t ta c h m e n t  
o f  T i s s u e  S t r i p s .
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t h e  t i s s u e  cham ber b y  f i l l i n g  i t  t o  t h e  same m ark  e a c h  t i m e ,  

t h e  m e a s u r in g  d e v i c e  w o u ld  he u n n e c e s a r y .  W ith  a  w ide  t i s 

su e  c h a m b e r ,  h o w e v e r ,  i t  i s  b e t t e r  t o  m e a su re  by  t h e  s m a l l e r  

m e n i s c u s  a f f o r d e d  b y  t h e  m e a s u r in g  c y l i n d e r  C • By o p e n in g  

t h e  s t o p c o c k  S t h e  s a l i n e  i s  a l lo w e d  to  r u n  i n t o  t h e  one 

l i t e r  w arm ing  cham ber D t h u s  f o r c i n g  a  m e a s u re d  volume o f  

p rew arm ed  s o l u t i o n  i n t o  t h e  t i s s u e  cham ber B . The i n l e t  

tu b e  o f  cham ber D e x te n d s  to  t h e  b o t to m  o f  t h e  cham ber and  

t h e  o u t l e t  e x t e n d s  j u s t  t h r o u g h  a  r u b b e r  s t o p p e r .  The s a l 

i n e  t h e r e f o r e  e n t e r s  D a t  t h e  b o t to m  and  f o r c e s  250 c c . o f  

warm s a l i n e  o u t  b e f o r e  t h e  c o l d  s a l i n e  d i f f u s e s  en ough  t o  

l o w e r  t h e  t e m p e r a t u r e .  Clamps and  s to p c o c k s  a r e  u s e d  w here 

n e c e s s a r y  t o  s h u t  o f f  t h e  f lo w  o f  l i q u i d .

B r i e f l y ,  t h e  s o l u t i o n  i s  r u n  from  t h e  s t o r a g e  b o t t l e  

t o  t h e  m e a s u r in g  c y l i n d e r  C • O pening  o f  s to p c o c k '  S a l lo w s  

a  m e a s u re d  am ount o f  t h e  s o l u t i o n  to  r u n  i n t o  th e  warming 

cham ber D f o r c i n g  warm s a l i n e  i n t o  t h e  t i s s u e  cham ber B. 

A f t e r  t h e  c o n t r a c t i o n s  have  b e e n  r e c o r d e d  th e  s o l u t i o n  i s  

d r a i n e d  f ro m  a n  o u t l e t  a t  t h e  b o t to m  o f  B a n d  f r e s h  s o l u 

t i o n  i s  a d d e d .

The e i g h t  r e c o r d i n g  l e v e r s  w ork  i n d e p e n d e n t l y  o f  e a c h  

o t h e r  and  a r e  h e l d  i n  t h e  f ram e  F w h ic h  i s  a t t a c h e d  to  th e  

m e t a l  p i p e  P .  The l e v e r s  a r e  made o f  20 gauge s t e e l  w i r e .  

T hey  a r e  e l e v e n  i n c h e s  i n  l e n g t h  from  f u lc r u m  t o  t h e  h in g e  

o f  t h e  w r i t i n g  p o i n t  and  one t o  one and o n e - h a l f  i n c h e s  

from  f u l c r u m  t o  t h e  a t t a c h m e n t  o f  t h e  u t e r i n e  s t r i p s .  The 

f r o n t a l  w r i t i n g  p o i n t s  a r e  two and  o n e - h a l f  i n c h e s  from
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t h e i r  h i n g e s  t o  t h e  w r i t i n g  t i p s  • T h e i r  u p p e r  e x t e n s i o n s  

a r e  o f  s u f f i c i e n t  l e n g t h  a n d  h e n t  s l i g h t l y  t o  a c t  a s  c o u n t e r 

w e i g h t s  t o  h o l d  t h e  w r i t i n g  t i p s  l i g h t l y  a g a i n s t  t h e  smoked 

p a p e r  o f  a  kym ograph* The h in g e s  o f  t h e  w r i t i n g  p o i n t s  a r e  

made b y  w ra p p in g  t h e  t e r m i n a l  e n d  o f  a  l e v e r  a ro u n d  a  s e c t i o n  

o f  a n  18  g au g e  h y p o d e rm ic  n e e d le  ( J  i n c h  lo n g )  an d  i n s e r t i n g  

t h e  20 g au g e  w i r e  w r i t i n g  p o i n t  t h r o u g h  th e  lum en o f  t h e  

n e e d l e  s e c t i o n • The u p p e r  e x t e n s i o n  o f  t h e  w r i t i n g  p o i n t s  

a r e ,  o f  c o u r s e ,  b e n t  t o  t h e  p r o p e r  sh a p e  a f t e r  i n s e r t i o n  

t h r o u g h  t h e  h in g e  j o i n t .  T h is  c o n s t r u c t i o n  p r o v i d e s  a  h in g e  

w i t h  v e r y  l i t t l e  f r i c t i o n  and  a minimum o f  s i d e  p l a y .

The g l a s s  tu b e  G w h ic h  h o ld s  t h e  lo w e r  en d s  o f  t h e  u t e r 

i n e  s t r i p s  and  t h e  d e v ic e  f o r  w i th d r a w in g  th e  f r o n t a l  w r i t 

i n g  p o i n t s  a r e  a l s o  h e l d  b y  t h e  p i p e  P .  The w i th d ra w in g  

d e v i c e  c o n s i s t s  o f  a  g l a s s  r o d  R t o  w h ich  t h r e a d s  from  e a c h  

o f  t h e  w r i t i n g  p o i n t s  a r e  a t t a c h e d .  I t  i s  h e l d  i n  t h e  

s w i v e l  c lam p W. ®y l o o s e n i n g  s e t s c r e w  1 t h e  r o d  R c a n  be 

swung b a c k  t o  rem ove a l l  t h e  w r i t i n g  p o i n t s  f ro m  th e  smoked 

p a p e r  o f  th e  kym ograph  o r  f o rw a r d  t o  a l lo w  t h e  p o i n t s  t o  

r e c o r d .  S e t s c r e w  2 on  clam p W p a s s e s  t h r o u g h  a  h o le  i n  t h e  

p i p e  P and  h o l d s  t h e  e n t i r e  u n i t  (G , R and  F) r i g i d  on  t h e  

s t a n d  X. By l o o s e n i n g  s e t s c r e w  2 th e  u n i t  may be r a i s e d  

( a s  i n  F i g u r e  l a )  t o  f a c i l i t a t e  m o u n tin g  o f  t h e  u t e r i n e  

s t r i p s  an d  lo w e re d  to  im m erse t h e  s t r i p s  i n  t h e  s a l i n e  i n  B.

The tu b e  G h o ld s  t h e  lo w e r  ends  o f  t h e  u t e r i n e  s t r i p s  

a n d  a l s o  s e r v e s  t o  c o n d u c t  t h e  a i r - c a r b o n  d i o x id e  m ix tu r e  

i n t o  t h e  t i s s u e  cham ber B. The g a s  m ix tu r e  e n t e r s  from  t h e
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p i n h o l e  o p e n in g  0 t o  b u b b le  up  i n  t h e  c e n t e r  o f  t h e  c i r c u l a r  

a r r a n g e m e n t  o f  t h e  u t e r i n e  s t r i p s  w i t h o u t  coming i n  c o n t a c t  

w i t h  them# The tu b e  G I s  c o n n e c te d  w i t h  a  g a s  b o t t l e  ( n o t  

shown) w h ic h  h a s  a  c a p a c i t y  o f  19 l i t e r s  and  c o n t a i n s  t h e  

m i x t u r e  o f  a i r  and  c a r b o n  d i o x i d e  • B e fo re  a n  a s s a y  i s  com

m en ced  t h i s  b o t t l e  I s  e v a c u a t e d  t o  a  n e g a t i v e  p r e s s u r e  o f  

f i f t y  m i l l i m e t e r s  o f  m e rc u ry  and  t h e  e v a c u a te d  a i r  r e p l a c e d  

b y  c a r b o n  d i o x i d e  g a s • W ate r  f o r c e d  i n t o  t h i s  b o t t l e  d r i v e s  

t h e  m i x t u r e  t h r o u g h  t h e  o p e n in g  0 .  A f a i r l y  r a p i d  and  c o n 

s t a n t  r a t e  o f  b u b b l in g  t h r o u g h o u t  an  a s s a y  i s  e s s e n t i a l #

T h i s  i s  a c c o m p l i s h e d  b y  f o r c i n g  w a t e r  i n t o  t h e  g a s  b o t t l e  

u n t i l  t h e r e  I s  a p o s i t i v e  p r e s s u r e  o f  a b o u t  f i f t y  m i l l i m e t e r s  

o f  m e r c u r y .  An a d j u s t a b l e  sc rew  c lam p a l lo w s  t h e  m ix tu r e  t o  

p a s s  i n t o  t h e  cham ber a t  th e  r e q u i r e d  r a t e  o f  a b o u t  f o u r  

b u b b l e s  p e r  seco n d #  C o n s ta n c y  o f  t h e  r a t e  o f  b u b b l in g  i s  

m a i n t a i n e d  b y  a d j u s t i n g  th e  f lo w  o f  w a t e r  i n t o  t h e  g a s  b o t 

t l e  so  t h a t  t h e  p r e s s u r e ,  I n d i c a t e d  by  a  m an o m ete r ,  r e m a in s  

c o n s t a n t  w i t h i n  two o r  t h r e e  m i l l i m e t e r s  o f  m e r c u r y .

S m a ll  hoo ks  o f  n ich ro m e  w i r e ,  a b o u t  t e n  m i l l i m e t e r s  i n  

l e n g t h  a r e  u s e d  i n  s u s p e n d in g  t h e  t i s s u e  s t r i p s ,  ^he u p p e r  

h o ok  i s  f a s t e n e d  to  a t h r e a d  f o r  a t t a c h m e n t  t o  t h e  tu b e  TO 

on  t h e  m u sc le  l e v e r .  The lo w e r  hook i s  made S - s h a p e d .  One 

e n d  i s  a t t a c h e d  t o  t h e  m u s c l e ,  t h e  o t h e r  t o  th e  tu b e  G b y  

m eans o f  a n  eye  made o f  n ich ro m e  w i r e ,  as  i n d i c a t e d  i n  F i g 

u r e  l c #

As e a c h  s t r i p  i s  p r e p a r e d  w i t h  hooks i n s e r t e d  i t  i s  

p l a c e d  I n  a  d i s h  c o n t a i n i n g  Van Dyke and  H a s t i n g f s s o l u t i o n
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u n t i l  r e a d y  f o r  m o u n t in g .  A l l  e i g h t  s t r i p s  a r e  m oun ted  a s  

r a p i d l y  a s  p o s s i b l e  b y  p l a c i n g  e a c h  tu b e  WR i n  p o s i t i o n  on 

a  l e v e r  an d  i n s e r t i n g  t h e  lo w e r  hook  i n t o  a n  a p p r o p r i a t e  eye 

o n  G. The w ho le  u n i t  i s  t h e n  lo w e re d  (b y  l o o s e n i n g  s e t s c r e w  

8 )  u n t i l  t h e  s t r i p s  a r e  im m ersed  i n  t h e  s a l i n e .  The o p e r a t i o n  

o f  m o u n t in g  t h e  s t r i p s  i s  a c c o m p l i s h e d  i n  a  p e r i o d  o f  a b o u t  

two m in u te s  t h u s  a v o id i n g  a n y  undue  e x p o s u re  t o  a i r .

The t e n s i o n  on  e a c h  s t r i p  i s  a d j u s t e d  by  m oving t h e  

g l a s s  t u b e  WR to w a rd  th e  fu lc ru m  t o  i n c r e a s e  and  away from  

t h e  f u l c r u m  t o  d e c r e a s e  t h e  t e n s i o n .  T h a t  i s ,  tu b e  WR a c t s  

a s  a  w e ig h t  on  t h e  l e v e r  a d j u s t a b l e  by  c h a n g in g  i t s  p o s i t i o n .  

The tu b e  WR m u st  be  o f  s u f f i c i e n t  w e ig h t  t o  c o u n te r b a l a n c e  

t h e  w e ig h t  o f  t h e  l e v e r .  F o u r  i n c h  s e c t i o n s  o f  g l a s s  t u b in g  

w i t h  a n  e x t e r n a l  d i a m e t e r  o f  s e v e n  m i l l i m e t e r s  and b o r e  o f  

f o u r  m i l l i m e t e r s  d i a m e t e r  a r e  s a t i s f a c t o r y .  E ach  r e c o r d i n g  

l e v e r  i s  b r o u g h t  t o  a  h o r i z o n t a l  p o s i t i o n  b y  t u r n i n g  t h e  

tu b e  WR, t h e r e b y  l e n g t h e n i n g  o r  s h o r t e n i n g  t h e  t h r e a d  w h ich  

a t t a c h e s  t h e  s t r i p  t o  t h e  l e v e r .  The tu b e  WR i s  h e l d  i n  a  

r i g i d  p o s i t i o n  by  f r i c t i o n  c a u s e d  by  t h e  u n d u l a t i n g  p o r t i o n  

o f  t h e  w i r e  l e v e r  i n s e r t e d  i n t o  t h e  lumen o f  t h e  tu b e  ( s e e  

F i g u r e  l b )  •

T h ro u g h o u t  t h e  o p e r a t i o n  o f  h a n d l in g  an d  m o u n tin g  t h e  

u t e r i n e  s t r i p s  c a r e  m u s t  be  t a k e n  n o t  t o  i n j u r e  th e  t i s s u e  

b y  s t r e t c h i n g ,  s q u e e z i n g ,  o r  i n  any  o t h e r  w ay.

P r o c e d u r e . E i g h t  u t e r i n e  s t r i p s  w ere  m ounted  f o r  i n 

d e p e n d e n t l y  r e c o r d i n g  t h e i r  a c t i v i t y  as  d e s c r i b e d .  A f t e r  

c o m p le te  r e l a x a t i o n  o f  t h e  s t r i p s  ( a b o u t  t e n  m in u te s )  f i n a l



19

a d j u s t m e n t s  w ere  mad© on  t e n s i o n  and  p o s i t i o n  o f  t h e  r e c o r d 

in g  l e v e r s  a s  p r e v i o u s l y  i n d i c a t e d .  The t e n s i o n  s h o u ld  be 

l i g h t  b u t  s u f f i c i e n t  t o  a l lo w  t h e  w r i t i n g  t i p s  t o  overcom e 

r e s i s t a n c e  on  t h e  smoked p a p e r .  The d e v ic e  f o r  w i th d ra w in g  

t h e  w r i t i n g  p o i n t s  was swung f o r w a r d  to  a l lo w  th e  p o i n t s  to  

r e c o r d  on  a  s l o w l y  m o v in g ,  f l a t  s u r f a c e  o f  a  l o n g ,  smoked 

ky m ograph  p a p e r .  A f i v e  m in u te  n o rm a l  t r a c i n g  was r e c o r d e d  

and  t h e n  a  d o se  o f  t h e  d ru g  s o l u t i o n  was a d m i n i s t e r e d  b e n e a th  

t h e  s u r f a c e  o f  t h e  s a l i n e  i n  t h e  t i s s u e  .chamber b y  means o f  

a  h y p o d e rm ic  s y r i n g e  o f  s u i t a b l e  c a p a c i t y .  The a c t i v i t y  o f  

t h e  u t e r i n e  s t r i p s  was r e c o r d e d  f o r  e x a c t l y  t e n  m in u te s  a f t e r  

a d d i t i o n  o f  th e  d r u g .  The w r i t i n g  p o i n t s  w ere  t h e n  rem oved 

f ro m  t h e  smoked s u r f a c e  and  t h e  d ru g g e d  s a l i n e  r e p l a c e d  by  

250  c c .  o f  f r e s h  s a l i n e .  The smoked p a p e r  was moved t o  a  

new p o s i t i o n  and  t h e  u t e r i n e  s t r i p s  w ere  a l lo w e d  t o  become 

q u i e s c e n t  d u r i n g  a  f i v e  m in u te  " r e s t 1* p e r i o d .  I h e  w r i t i n g  

p o i n t s  w ere  a g a i n  p l a c e d  I n  r e c o r d i n g  p o s i t i o n  and  th e  p r o 

c e d u r e  r e p e a t e d  a s  o f t e n  a s  n e c e s s a r y  u s i n g  a p p r o p r i a t e  

d o s e s  o f  s t a n d a r d  a n d  unknow n.

P r e l i m i n a r y  d o s e s  w ere  a d m i n i s t e r e d  t o  m a tc h  t h e  e f f e c t s  

o f  s t a n d a r d  and  unknown a p p r o x i m a t e ly  and  to  d e te r m in e  th e  

d o s e s  n e c e s s a r y  t o  c a u s e  m ost ( p r e f e r a b l y  a l l )  o f  t h e  s t r i p s  

t o  r e s p o n d .  S e v e r a l  t y p e s  o f  i n f o r m a t i o n  w ere u t i l i z e d  i n  

m a tc h in g  t h e  e f f e c t s  o f  t h e  two s o l u t i o n s .  The p r e s e n c e  o r  

a b s e n c e  o f  e f f e c t  on  some s t r i p s ,  t h e  t im e  o f  o n s e t  o f  

a c t i o n  i n  a l l  s t r i p s - w h i c h  r e s p o n d e d ,  th e  c h a r a c t e r  o f  th e  

I n d i v i d u a l  t r a c i n g s ,  and  th e  h e i g h t  o f  t h e  r e c o r d e d  a c t i v i t y
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may a l l  toe u t i l i z e d  i n  d e t e r m i n i n g  d o s e s  o f  s t a n d a r d  and  u n 

known w h ie h  p r o d u c e  a p p r o x i m a t e ly  e q u a l  e f f e c t s .  R a r e l y  w ere  

m ore  t h a n  two t o  f o u r  p r e l i m i n a r y  d o s e s  r e q u i r e d  i n  c h o o s in g  

s u i t a b l e  d o s e s  f o r  t h e  a s s a y .  A l l  d o s e s  u s e d  i n  an  a s s a y  

s h o u l d ,  o f  c o u r s e ,  p ro d u c e  sutomaximal r e s p o n s e s .  At l e a s t  

two p r e l i m i n a r y  d o s e s  s h o u ld  toe g i v e n  so  t h a t  t h e  t i s s u e  

s t r i p s  may become a c c l i m a t e d  t o  t h e  e x p e r i m e n t a l  c o n d i t i o n s  

b e f o r e  a c t u a l l y  commencing t h e  a s s a y .  D u r in g  t h i s  p e r i o d ,  

i n  a d d i t i o n  t o  c h o o s in g  s u i t a b l e  d o s e s  f o r  t h e  a s s a y ,  any  

n e c e s s a r y  a d j u s t m e n t s  o f  th e  a p p a r a t u s  may toe m ade . Once 

t h e  a c t u a l  a s s a y  i s  s t a r t e d ,  h o w e v e r ,  f u r t h e r  a d ju s tm e n t s  

s h o u l d  n o t  toe m ade .

A f t e r  d o s e s  o f  t h e  s t a n d a r d  an d  unknown w ere  fo u n d  

w h ic h  show ed a p p r o x i m a t e ly  e q u a l  sutomaximal e f f e c t s ,  g r a d e d  

d o s e s  w ere  g i v e n  i n  t h e  m anner t o  toe d e s c r i b e d  i n  o r d e r  t o  

o b t a i n  d a t a  s u i t a b l e  f o r  s t a t i s t i c a l  a n a l y s i s .  F u r t h e r  d e 

t a i l s *  o f  t h e  p r o c e d u r e  w i l l  become e v i d e n t  i n  s u b s e q u e n t  

p a g e s  s i n c e  t h e i r  d e v e lo p m e n t  c o n s t i t u t e s  a  p o r t i o n  o f  t h i s  

s t u d y .  When t h e  a s s a y  was c o m p le te d  th e  kym ograph r e c o r d  

was v a r n i s h e d  a n d  a l lo w e d  t o  d r y .  The maximum h e i g h t s  from  

t h e  n o rm a l  b a s e  l i n e ,  o f  t h e  t r a c i n g s  o f  t h e  r e c o r d e d  a c t i v 

i t y  o f  i n d i v i d u a l  s t r i p s  w ere  t h e n  m e a su re d  t o  t h e  n e a r e s t  

m i l l i m e t e r  toy m eans o f  a  m i l l i m e t e r  s c a l e .

The d i s t a n c e  b e tw e e n  th e  w r i t i n g  p o i n t s  on t h e  a p p a r a t u s  

i s  s u f f i c i e n t  t o  a l lo w  th e  f i f t e e n  m in u te  r e c o r d i n g  o f  t h e  

a c t i v i t y  o f  t h e  i n d i v i d u a l  s t r i p s  u s i n g  a s lo w ly  m oving 

sm oked p a p e r  ( l i  m i l l i m e t e r s  p e r  m i n u t e ) .
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With, t h e  f i v e  m in u te  ^ n o rm a l11, t e n  m in u te  Tla c t i o n n and  

f i v e  m in u te  f,r e s t tt p e r i o d s ,  t h e  d o s e s  w ere  g i v e n  a t  e x a c t l y  

tw e n ty  m in u te  i n t e r v a l s  • The f i v e  m in u te  d e r m a l ” r e c o r d i n g  

was made t o  show t h e  c o n d i t i o n  o f  th e  i n d i v i d u a l  s t r i p s  j u s t  

p r e c e d i n g  t h e  a d m i n i s t r a t i o n  o f  a  d o se  o f  t h e  d ru g  and  p r o 

v i d e d  s u i t a b l e  b a s e  l i n e s  f ro m  w h ic h  to  m e a su re  th e  h e i g h t s  

o f  t h e  t r a c i n g s  f ro m  i n d i v i d u a l  s t r i p s .  The t e n  m in u te  

p e r i o d  f o r  t h e  . a c t i o n  o f  t h e  d ru g  was c h o s e n  i n  o r d e r  t o  

r e c o r d  th e  maximum e f f e c t  o f  a g i v e n  d o s e .  W ith  t h e  d o s e s  

u s u a l l y  e m p lo y e d ,  e s p e c i a l l y  t h e  low d o s e s ,  many o f  t h e  s t r i p s  

show ed g r e a t e r  a c t i v i t y  ( h e i g h t )  f i v e  t o  t e n  m in u te s  a f t e r  

a d m i n i s t r a t i o n  o f  t h e  d o s e .  The f i v e  m in u te  I!r e s t tt p e r i o d  

was em ployed  t o  a l lo w  t h e  s t r i p s  a d e q u a te  t im e  t o  become 

q u i e s c e n t  b e f o r e  b e g in n i n g  th e  n e x t  r e c o r d i n g .

RESULTS

F o u r t e e n  e x p e r im e n t s  w ere  p e r f o rm e d  i n  o r d e r  t o  d e t e r 

m in e  t h e  b e s t  p r o c e d u r e  f o r  c o n d u c t in g  a n  a s s a y .  T h ere  w ere  

s e v e r a l  v a r i a b l e s  i n  t h e s e  e x p e r im e n t s  i n c l u d i n g  t h e  o r d e r  

o f  a d m i n i s t r a t i o n  o f  d o s e s  o f  s t a n d a r d  and  unknown, l o g 

a r i t h m i c  i n t e r v a l  b e tw e e n  low and  h i g h  d o s e s ,  number o f  d o s e s , - 

and  t h e  num ber o f  p o i n t s  d e te r m in e d  on  t h e  r e g r e s s i o n  l i n e .

The d a t a  f o r  t h e s e  e x p e r i m e n t s ,  o b t a i n e d  by  m e a s u r in g  t h e  

maximum h e i g h t s  o f  t h e  r e c o r d e d  a c t i v i t y  o f  t h e  u t e r i n e  s t r i p s ,  

a r e  g i v e n  i n  T a b le s  I  t o  XIV i n c l u s i v e .

A d e f i n i t e  p r o c e d u r e ,  w i t h  r e g a r d  to  t h e  above m e n t io n e d  

v a r i a b l e s ,  was a d o p te d  on  th e  b a s i s  o f  i n f o r m a t i o n  r e v e a l e d
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b y  t h e  p r e l i m i n a r y  e x p e r im e n t s  a n d  t e n  a d d i t i o n a l  a s s a y s  

w ere  c o n d u c te d  i n  o r d e r  t o  d e te r m in e  th e  s u i t a b i l i t y  o f  t h i s  

p r o c e d u r e .  The d a t a  f o r  t h e s e  a s s a y s  a p p e a r  i n  T a b le s  XV 

t o  XXIV.

T a b le s  I  t o  XXIV c o n t a i n  t h e  p e r t i n e n t  d a t a  f o r  e a c h  

a s s a y  a n d  a r e  a r r a n g e d  t o  show t h e  d e s i g n  o f  e a c h  e x p e r im e n t .  

T hey  g i v e  t h e  num ber o f  d o s e s  e m p lo y ed , co lum n 1 ;  t h e  do sag e  

o r d e r ,  co lum n 2  (S ■ s t a n d a r d ,  IJ * unknow n); t h e  d o s e s  i n  

c c .  e m p lo y e d ,  co lum n 3 ;  and  t h e  h e i g h t  o f  t h e  r e c o r d e d  r e 

s p o n s e s  o f  t h e  i n d i v i d u a l  s t r i p s  i n  m i l l i m e t e r s ,  colum ns 

4 t o  11 ( s t r i p  num bers  1 t o  8 ) .  The sym bols  i n  th e  f i n a l  

co lum n  i n  t h e  t a b l e s  have  th e  f o l l o w i n g  s i g n i f i c a n c e :

T a b le s  I  t o  V I I I :

0 -  p r e l i m i n a r y  o r i e n t i n g  d o s e s  and  r e s p o n s e s  n o t  

em ployed  I n  t h e  c a l c u l a t i o n  o f  p o t e n c y .

A -  d o s e s  a n d  r e s p o n s e s  em ployed  i n  t h e  c a l c u l a t i o n  

o f  p o t e n c y .

M -  a  l a r g e  d o se  t o  p ro d u c e  m axim al r e s p o n s e s , adm in 

i s t e r e d  t o  d e te r m in e  w h e th e r  o r  n o t  t h e  r e s p o n s e s  

c o n s t i t u t i n g  t h e  a c t u a l  a s s a y  a r e  su b m ax im al.

T a b le s  IX t o  XXIV:

0 -  same s i g n i f i c a n c e  a s  i n  t a b l e s  I  t o  

I ,  I I ,  I I I  -  D oses and  r e s p o n s e s  f o r  " t e s t s ” I ,  I I  and  

I I I  r e s p e c t i v e l y ,  c o n d u c te d  a t  d i f f e r e n t  s e n s i t i v i t y  

l e v e l s  b u t  a l l  co m b ined  I n  one c a l c u l a t i o n  o f  p o te n c y  

and  e s t i m a t e  o f  e r r o r .

jl -  same s i g n i f i c a n c e  a s  i n  t a b l e s  I  t o  V I I I .
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TABLE I

Assay 1
T r a c i n g  93042 R a b b i t  No*: 11

S t a n d a r d  -  .2  m g m ./e c .  W eigh ts  2 . 0  Kg.

Unknown -  .1 7 3  m g m ./c o .  W t. u t e r u s :  2 .6  a n .
( 8 6 .5 $  o f  S t a n d a r d ]

R esp o n se  i n  m i l l i m e t e r s  
Dose Dose S t r i p  number
No. P r e p n .  c o .  1 2 3 4  5 6 7 8

1 S 1 .0 0 0 23 30 24 23 27 12 0

2 TJ 1 .0 0 1 16 38 15 16 20 10 0

3 s .7 0 1 22 30 2 15 16 7 0

4 u .8 5 0 23 31 3 16 15 4 0

5 s CO• 0 29 38 6 16 16 9 0

6 TJ 1 .0 0 0 28 40 6 8 22 9 0

7 TJ 1 .2 0 0 25 47 7 9 22 6 0

8 s 1 .0 0 0 24 41 4 9 25 5 0

9 TJ 1 .4 5 6 22 45 7 10 30 9 0

10 s 1 .2 0 6 15 37 3 10 26 7 0

11 u 1 .7 5 20 19 39 8 10 18 7 6

12 s 1 .4 5 11 18 31 15 12 21 8 5

13 s 2 .2 0 19 19 43 22 15 18 10 31

14 U 2 .6 0 20 29 53 33 24 23 10 23

15 S 3 .3 0 26 44 48 45 40 28 17 28

16 TJ 3 .9 0 22 35 46 37 29 25 14 24

17 S 1 0 .0 0 40 60 55 62 32 28 20 25

E s t i m a t e d  P o te n c y  -  8 8 .4 $  o f  s t a n d a r d #  

P e r  c e n t #  t r u e  v a lu e  -  1 0 2 .2 $ .
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TABLE II

A ssay  2

T r a c in g  10242 R a b b i t  N o ,: 12

S ta n d a r d  -  ,2  m g m ./c c . W e ig h t: 1 .9  Kg.

Unknown -  .2 6 8  m g m ./c c . wt. u t e r u s :  2 .6  Gm.
( 1 3 4 .$  o f  S ta n d a r d )

R e sp o n se  i n  m i l l i m e t e r s  
Dose D ose S t r i p  num ber
No. P re p n • c c . 1 2 3 4 5 6 7 8
1 S .50 6 12 7 14 13 11 5 27"

h2 U .50 9 12 6 11 21 11 7 26.
3 S .75 13 13 9 17 34 19 16 to

4 u .75 18 21 19 38 42 27 22 46
5 s 1.10 37 29 57 45 46 42 43 52
6 u 1.10 30 50 87 87 60 52 60 50
7 s 1.70 38 50 89 66 80 57 55 54 * A
8 u 1.70 46 55 113 95 66 58 80 57
9 s 2.60 44 53 91 84 72 35 63 40

10 u 2.60 47 46 94 110 56 57 70 42

11 s 3.90 55 48 97 111 74 60 70 50

12 u 3.90 55 52 107 110 74 59 80 50,

13 s 10.00 69 60 124 133 87 62 90 48 M

E s t im a te d  P o te n c y  -  1 4 0 .1 $

P e r  c e n t ,  t r u e  v a lu e  -  1 0 4 .5 $
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TABLE III

A ssay  3

T r a c in g  10342 R a b b i t  H o .:  13

S ta n d a r d  -  .5  m g m ./c c . W e ig h t: 2 .1  Kg.

Unlmown -  .2 3 5  m © n ./c c . W t. u t e r u s :  5 .3  Gm.
(47.0%  o f  S ta n d a rd )

R esp o n se  I n  m i l l i m e t e r s  
Dose B ose  S t r i p  num ber
No* P r e p n .  c c .  1 2 3 4 5 6 7 8

1 S • 10 o 18 21 13 17 48 39 3 31

2 U .2 0 0 0 3 21 0 0 0 24
P

3 S .1 0 0 1 5 0 11 0 0 24

4 TJ .1 5 0 0 3 0 0 0 19 a

5 XT .3 0 0 2 4 0 26 26 0 21?

6 S .1 5 0 2 0 0 16 20 0 21

7 u .4 5 0 2 2 0 24 21 0 34

8 s .2 3 0 0 0 0 23 16 16 0
9 TJ .6 8 0 0 0 14 27 16 0 22

10 s .3 4 0 0 1 0 28 23 0 0
►

11 TJ 1 .0 0 0 41 0 12 19 53 0 13

12 S .5 0 0 0 0 12 0 13 0 16

13 TJ 1 .5 0 0 49 0 55 36 13 0 21

14 S .7 5 0 45 1 77 51 52 2 26

15 TJ 2 .3 0 51 81 59 103 86 88 36 67

16 S 1 .2 0 47 89 45 104 99 74 52 59

17 TJ 3 .5 0 25 103 42 131 92 75 72 42

Estimated P o te n c y  -  5 4 .6 $  o f  s t a n d a r d ,  

p e r  c e n t ,  t r u e  v a lu e  -  1 1 6 .2 $ .
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TABLE IV 

A ssa y  4

T r a c in g  11642 R a b b it  No*: 21

S ta n d a r d  -  .2  m g m ./c c . W e ig h t; 1 .8  Kg.

TJnJmown -  .1 6  m g m ./c c . W t. u t e r u s :  2 .3  Gm.
(8 0 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s
D ose 
No • P r e p n .

D ose
c c . 1 2

S t r i p  num ber 
3 4 5 6 7 8

1 TJ

I
oto• 0 0 0 0 0 0 0

° )
2 S .5 0 5 0 0 28 0 0 0 o j

3 S 1 .0 0 25 0 0 25 0 11 28 21^

4 TJ 1 .0 0 16 0 0 34 0 2 1 0

5 TJ 2 .0 0 30 1 6 63 0 25 2 31

6 S 2 .0 0 33 5 18 66 7 24 88 30 *

7 U 4 .0 0 40 10 25 73 5 33 77 8

8 S 4 .0 0 41 16 23 64 22 30 82 46

9 TJ 1 .0 0 0 0 0 25 7 0 0 0

10 s 1 .0 0 0 0 0 14 6 0 0 0

11 TJ 2 .0 0 10 0 7 23 10 18 39 0

12 S 2 .0 0 20 2 8 33 18 16 80 2

13 TJ 4 .0 0 39 4 26 53 29 31 83 21

14 S 4 .0 0 46 5 16 51 41 28 81 31
s

15 TJ 8 .0 0 41 5 24 52 47 28 83 34

E stim ated  potency -  7 6 .7 $  o f  standard. 

Per c e n t ,  true value -  9 5 .9$
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TABLE V

Assay 5
T r a c in g  112142 R a b b i t  N o .; 25

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 2 .1  Kg.

Unknown -  .3 2 4  m g m ./c c . wt. u t e r u s :  4 .1  Gm.
( 1 6 2 .0 $  o f  s ta n d a r d }

R esp o n se  i n  m i l l i m e t e r s  
D ose Dose S t r i p  num ber
N o. P r e p n .  c o .  1 2 3 4 5 6 7 8

1 S .5 0 0 8 0 0 2 3 0

2 S 1 .0 0 30 37 16 18 56 10 15 8
. A

3 TJ 1 .0 0 57 55 35 56 62 20 30 18
- u

4 U .2 5 0 0 15 0 36 1 3

5 S .7 0 34 14 24 45 32 5 6 (T
6 TJ .3 5 33 17 26 34 37 3 0 4

7 S 1 .4 0 46 52 34 61 50 12 9 13
► A

8 U .7 0 51 44 32 54 40 11 8 8

9 S 2 .8 0 61 53 39 71 48 21 20 18

10 TJ 1 .4 0 57 51 34 77 58 12 14 10J

11 S 5 .6 0 63 58 40 72 44 24 31 22 M*

12 TJ 1 .4 0 69 55 36 66 57 10 9 io">

13 S 2 .8 0 58 51 29 68 51 15 17 13

14 TJ .7 0 54 42 17 48 58 8 0 4
‘A

15 S 1 .4 0 67 59 16 61 59 18 0 9

16 TJ .3 5 30 54 7 25 42 0 0 4

17 S .7 0 43 46 11 36 44 1 0 3_

Estimated P o te n c y  -  1 6 2 .0 $  o f  s t a n d a r d .

P e r  c e n t ,  t r u e  v a lu e  -  1 0 0 .0 $

#  "M axim al" d o se  a d m in i s t e r e d  a t  t h i s  p o i n t  i n s t e a d  o f  a t  th e  
en d  o f  t h e  a s s a y  a s  u s u a l .  A l l  th e  A v a lu e s  w ere  u s e d  i n  

one  c a l c u l a t i o n  o f  p o te n c y .
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TABLE VI

Assay 6
T r a c in g  112742  R a b b it  N o .: 26

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 2 .3  Kg.

Unknown* -  .50 m g m ./c c . wt. u t e r u s :  4 .1  Gm.
(250.0% o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
D ose D ose S t r i p  num ber
No. P r e p n .  c c . l  2 3 4 5 6 7 8

1 S 1 .0 0 0 0 0 0 0 0 0 0

2 TJ 1 .0 0 22 12 54 25 37 58 9 45

3 U .5 0 7 7 42 27 28 41 2 30 ► 0

4 S 1 .0 0 7 10 35 11 21 20 2 31

5 U

Oto• 0 0 5 0 4 0 0 a
6 s 1 .0 0 1 12 33 3 23 27 4 2 ^

7 u 1 .0 0 4 10 26 3 15 19 2 21

a s 2 .0 0 15 26 43 13 20 47 4 37

9 s 2 .0 0 13 10 36 15 24 53 3 27
► A

10 TJ 4 .0 0 50 28 42 19 15 40 7 43

11 TJ 4 .0 0 51 32 41 18 16 43 7 44

12 S 4 .0 0 50 29 38 21 15 40 11 36

13 3 4 .0 0 49 26 42 20 8 40 16 37J

14 TJ 1 0 .0 0 60 56 51 34 30 74 25 39 M

E stim ated  P o te n c y  -  2 2 9 .0 $  o f  standard.

P e r  cent, t r u e  v a lu e  -  9 1 .2 $ .

*  Unknown s o lu t io n  d ilu te d  1 : 2 .5  fo r  a ctu a l assay  (dose3 
under A ) .
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TABLE V II 

A ssa y  7

T r a c in g  12142 R a b b it  N o .: 28

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 2 .5  Kg.

Unknown -  .1 9 6  m g m ./c c . W t. u t e r u s :  3 .9  Gm.
(9 8 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
D ose D ose S t r i p  num ber
N o. P r e p n .  c c . 1 2 3 4 5 6 7 8

1 S .5 0 23 50 34 20 40 35 39
>

2

2 U .5 0 27 54 45 29 51 28 37 8 * 0

3 s .6 0 36 69 54 35 56 40 46 10
->

4 s oto• T r ie d  s t a t i o n a r y  drum-*- u n s a t i s f a c t o r y .

5 s .5 0 28 62 49 25 56 31 2 0^

6 u .5 0 28 60 55 19 15 40 35 3

7 u H • O o 36 70 76 40 65 61 47 18

8 s 1 .0 0 45 75 79 40 67 63 40 20
► A

9 s 2 .0 0 65 75 92 59 81 77 58 41

10 u 2 .0 0 56 69 78 49 73 49 54 26

11 u 2 .0 0 57 71 70 50 77 45 60 29

12 s 2 .0 0 59 72 81 53 78 58 53 55,

13 s 1 .0 0 61 72 89 32 65 65 46 29^
► #

14 u 1 .0 0 57 82 88 31 71 65 36 32j

15 s 1 0 .0 0 141 119 140 95 88 122 92 85 M

E s t im a te d  p o te n c y  -  8 0 .0 $  o f  s t a n d a r d .

P e r  c e n t ,  t r u e  v a lu e  -  8 1 .6 $ .

#  T h ese  d a t a  w ere  n o t  em ployed  i n  th e  c a l c u l a t i o n  o f  p o te n c y  
b e c a u s e  th e  t e m p e r a tu r e  o f  th e  b a th  f a i l e d  to  re m a in  c o n s t a n t .
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TABLE V I I I  

A ssay  8

T ra c in g  122942 R a b b it  N o .: 32

S ta n d a r d  -  .2  m g m ./c c . W eig h t: 3 .1  K g.

Unknown -  .3 0 4  m g m ./c c . W t. u t e r u s :  5 .0  Gm.
(1 5 2 .0 % o f  s t a n d a r d )

R esp o n se  i n  m i l l im e te r s  
Dose Dose S t r i p  num ber
N o. P r e p n .  c c .  1 2  3 4 5 6 7 8

1 S 1 .0 0 0 7 13 0 0 0 0 cP

b2 U 1 .5 0 146 120 103 120 9 7 114 98^

3 S 1 .5 0 0 1 110 0 0 0 0 O'

4 U .80 0 0 38 0 0 0 0 0

5 s 2 .4 0 8 18 121 4 0 2 3 3
6 s 3 .8 0 179 147 126 141 0 2 114 4

7 u 1 .9 0 0 1 0 3 0 0 0 74 i► A
8 u 3 .8 0 188 150 132 108 0 84 106 113

9 s 3 .8 0 188 145 12 0 0 0 33 30

10 s 5 .0 0 199 150 126 73 0 108 44 108

11 u to • c 154 141 1 1 0 0 0 24

12 u 4 .0 0 190 160 136 97 61 8 101 90

13 s 15 .00 210 156 143 163 84 123 119 120 M

E s t im a te d  p o te n c y  -  1 3 5 .0 $  o f  s t a n d a r d .  

P e r  c e n t ,  t r u e  v a lu e  -  8 8 .8 $ .
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TABLE IX

A ssay  9

T ra c in g  112442

S ta n d a r d  -  .2  m g m ./c c .

Unknown -  .4 4 8  m g m ./c c .
(2 2 4 .0 $  o f  s t a n d a r d )

R a b b it  N o .: 26 

W e ig h t: 1 .9  Kg.

W t. u t e r u s :  2 .1  Gm.

Dose Dose
No., P r e p n .  c c .

R esp o n se  i n  m i l l i m e t e r s  
S t r i p  num ber 

2 3 4 5 6 7 8
1

2

3

4

5

6
7

8

9

10 
11 

12
13

14

15

16

S

U

S

U

s
u

s
u
s
u
s
u
s
u
s
u

.5 0  

.2 5  

♦25 

.10 

.20 

.20 

.4 0  

.4 0  

.8 0  

.8 0

1 .6 0

1 .6 0  34

1 .6 0  2 

.8 0  

.8 0  

.4 0

62

52

29 

20  

18

30 

27 

45 

34 

58 

30 

70 

33

30 

5

31

15

21
15

5

5 

8

6 

20 

13 

38 

23 

67 

22 
27 

12 
13

3

15

20
8
0

2

2

5

1

60

55

69

2

2

2
1

13 

22 
16

14 

9

21

27

36

39

54

52

73

46

46

5

24

45

23

21
2

0

25

20
23

23

31

25

30

19

15

14

6

45

34

8
0

0

27

26

24

37

36

27

42

20
18

9

6

0

16

5

0

0

0

16^

10 

21 
17

25 M

£

I I I

E s t im a te d  

P e r  c e n t • 

L im i ts  o f

potency - 242.7$ of standard,
true value - 108.3$.
error of estimate £P-.99) - 177.2$ to 332.4$.
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TABLE X 

A ssay  10

T r a c in g  12242 R a b b it  N o .: 28

S ta n d a r d  -  .2  m g m ./c c . W eig h t: 2 .5  Kg.

Unknown -  .2 4 8  m g m ./c c . wt. u t e r u s :  4 .2  Gm.
(1 2 4 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
L ose  Dose S t r i p  num ber
N o. P r e p n .  c c .  1 2 3 4 5 6 7 8

1 S 1.00 46 10 60 64 34 72 24

rCOH

‘ 0
2 U 1.00 62 25 81 56 29 90 22 23 J
3 s 1.00 44 20 96 58 29 79 27 32

4 u 1.00 53 33 91 67 27 81 22 25 I

5 u 1.00 44 21 81 63 26 77 19 29 II

6 s 1.00 45 20 85 65 33 88 30 27 II

7 s 2.00 46 36 95 71 59 89 33 41 I

8 u 2.00 72 37 100 67 50 96 33 43 I

9 u 2.00 64 42 95 64 42 85 26 30 II

10 s 2.00 51 24 90 66 38 77 30 31 I I

11 s 10.00 88 53 100 99 67 102 61 65 M

E s t im a te d  p o te n c y  -  1 1 2 .9 $  o f  s t a n d a r d .

P e r  c e n t ,  t r u e  v a lu e  -  9 1 .0 $ .

*  I n  t h i s  a s s a y  a l l  low  d o s e s ,  3 t o  6 ,  w ere g iv e n  f i r s t  
f o l lo w e d  by  a l l  h ig h  d o s e s ,  7 to  1 0 . O nly  two ^ t e s t s ” 
c o m p r is e  th e  a s s a y .



35

TABLE XI

A ssay  11

T ra c in g  12542 R a b b i t  N o ,: 30

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 2 .7  K g.

Unknown* -  .2 8 8  m g m ./c c . wt. u t e r u s :  7 .2  Gm.
(144,0$> o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
Dose Dose S t r i p  num ber
N o. P re p n . c c .  1 2 5 4 5 6 7 8

1 S 1.0 116 99 35 95 0 82 79
\

0

2 U 1.0 150 155 60 108 124 10 98 74

3 U .5 0 0 0 0 0 0 0 0

4 s 1.0 0 0 0 74 0 0 1 1

5 s 1.3 40 57 0 93 0 0 77 1

6 u .7 0 0 0 86 0 0 73 0>
7 s 1.5 55 65 50 102 84 61 90 54

8 s 3.0 154 109 70 113 127 95 110 78

9 u 3.0 122 102 61 100 83 69 102
►

43

10 u 1.5 33 45 35 48 13 31 85 12

11 u 1.5 15 36 38 55 0 3 74 22̂

12 u 3.0 176 126 70 113 122 100 100 77

13 s 3.0 177 129 63 102 101 82 103 83

14 s 1.5 0 87 32 68 3 9 86 8

15 s 6.0 191 142 70 95 141 98 100 85

E s t im a te d  p o te n c y  -  1 2 7 .5 $  o f  s t a n d a r d .

P e r  c e n t ,  t r u e  v a lu e  -  8 8 .5 $ .

L im i ts  o f  e r r o r  o f  e s t im a te  ( P - .9 9 )  -  1 0 3 .6 $  t o  1 5 6 .9 $

*  Unknown s o l u t i o n  d i l u t e d  1 : 1 .5  f o r  a c t u a l  a s s a y  ( I  and  I I )  

* *  O n ly  tw o " t e s t s "  c o m p rise  th e  a s s a y .
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TABLE XII

Assay 12
Tracing 12942
S ta n d a r d  -  ,2  m g m ./c c .

Unknown -  .0 8 8  m g m ./c c .
( 4 4 .0 $  o f  s ta n d a r d }

R a b b i t  No. :  31 

W e ig h t: 2 .2  Kg.

W t. u t e r u s ;  2 .2  0m.

Dose
No. P re p n

Dose 
. c c . 1

R e s p o n s e in  m i l l i m e t e r s  
S t r i p  num ber 

2 3 4 5 6 7 8

1 S 1 .0 0 44 50 8 21 37 28 23 24"
“ 0

2 U 1 .0 0 20 37 13 18 41 36 27 20

3 S

o00• 14 57 19 18 53 44 25 2 r

4 S 1 .3 0 40 64 24 31 55 48 30 21
k I

5 U 1 .5 8 5 29 44 25 21 46 28 25 19

6 U 1 .0 0 23 12 24 17 32 20 8 >
7 S 1 .3 0 48 60 32 25 42 52 33 20>

8 S

oCO. 29 51 29 26 52 53 22 16
► I I

9 U 1 .0 0 26 12 28 14 42 39 19 9

10 U 1 .5 8 5 23 41 28 22 48 53 32 22>
11 u 1 .0 0 26 55 23 13 26 23 13 10'

12 u 1 .5 8 5 41 81 37 24 40 43 32 23
► i i :

13 s .8 0 53 65 39 20 51 60 40 21

14 S 1 .3 0 65 88 46 25 59 69 35 23

15 s 5 .0 0 98 131 77 55 85 104 58 63 M

E s t im a te d  

P e r  c e n t .  

Limits of

potency - 46.1$ of standard,
true value - 104.7$.
error of estimate - (P-.99) - 34.1$ to 62.5$
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TABLE XIII

A ssa y  13

T r a c in g  121242 R a b b it  N o .:  31

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 2 .2  Kg.

Unknown -  .1 8 8  m g m ./c c . W t. u t e r u s :  2 .2  Gm.
(9 4 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
D ose B ose S t r i p  num ber
No. P r e p n .  c c . l  2 3 4 5 6 7 8

1 S 1.00 10 2 2 0 7 4 4
'x

0

2 u 1.50 30 5 4 3 24 9 14 2

3 s 1.50 33 6 5 4 40 17 17 6>

4 s 3.00 31 11 9 7 53 29 26 9

5 u 3.00 31 9 9 7 56 26 25 9

6 u 1.50 30 9 7 4 40 21 14 6«•/
7 s 3.00 38 11 16 11 46 29 27

HH

8 s 1.50 37 8 8 5 47 23 25 4

9 u 1.50 30 14 10 7 46 16 17 3

10 u 3.00 51 19 16 7 68 32 35 11
J

11 u 1.50 30 12 4 5 45 15 16 2

12 u 3.00 54 17 13 7 58 22 26 6
►

13 s 1.50 25 8 4 4 48 12 10 2

14 s 3.00 58 20 13 9 67 22 26 5

15 s 10.00 76 39 37 24 86 42 50 37

Estimated potency - 106.3$ of standard.
Per cent, true value - 113.1$
L i m i t s  o f  e r r o r  o f  e s t i m a t e  - (P-.99) - 86.7$ t o  130.3$.
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TABLE XIV

A ssay  14

T r a c in g  1543 R a b b it  W o.: 33

S ta n d a r d  -  *2 m g m ./c c , W eig h t: 2*4 Kg.

Unknown -  .1 0 8  m gm ./cc*  w t .  u t e r u s :  6 ,8  Gm,
( 5 4 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
D ose D ose S t r i p  num ber
No. P r e p n . c c . 1 2 3 4 5 6 7 8

1 S 1 .0 0 130 140 135 155 150 107 150 140'
* 0

2 U .50 48 82 87 88 54 45 70 72

3 S .40 63 91 89 97 120 53 90 108"

4 s .634 94 97 90 105 160 74 126 130
> I

5 u .951 82 90 72 107 150 64 85 108

6 u .60 24 13 34 63 87 40 55 65J
7 s .634 57 106 73 86 125 71 102 115"

8 s .40 53 86 71 74 92 58 107 117
► I I

9 u .60 53 100 70 105 111 52 125 100

10 u .951 70 117 108 106 161 79 147 136,

11 s .40 67 157 126 97 180 70 146 130"

12 s .634 116 158 138 137 200 88 159 167
' I I '

13 u .60 76 111 146 117 186 64 153 130

14 u .951 100 173 146 155 200 90 166 168

15 s 5 .0 0 180 200 158 203 200 175 160 195 M

Estimated potency - 62.9$ of standard.
Per cent, true value - 116.5$.
Limits of error of estimate -(P-.99) - 56.9$ to 69.5$.
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TABLE XV 

A ssay  15

T r a c in g  1643 R a b b i t  N o• :

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 2 .

Unknown -  .1 0 8  m g m ./c c . w t .  u t e r u s :
( 5 4 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s
Dose
No. P r e p n .

Dose 
c c . 1 2

1 S .4 0 0 2

2 U .6 0 15 6

3 S .4 0 51 15

4 U .6 0 52 12

5 S .6 3 4 114 57

6 U .9 5 1 58 44

7 U .6 0 21 17

8 S .4 0  . 31 57

9 U .9 5 1 80 87

10 S .6 3 4 95 106

11 S .4 0 63 90

12 U .9 5 1 151 122

13 u .6 0 60 104

14 s .6 3 4 186 132

15 s 5 .0 0 197 146

S t r i p  number 
3 4 5 6 7

10 0 19 13 1

45 52 50 74 39

50 68 62 78 69

56 70 49 76 69

91 79 62 116 82

80 71 58 74 77

36 61 41 36 47

88 52 53 77 52

109 62 98 116 70

113 63 98 116 75

114 66 62 123 70

124 67 106 140 89

116 66 62 84 66

125 73 106 143 100

140 125 168 160 160

33

: Kg.

6 .8  Gm.

8

°1 ► 0
O

o"

0
> I

56

52

24"

29
' I I

60

55

40"

77
► I I I

36

117

180 M

Estimated potency -  5 8 .5 $  of standard.
P e r  c e n t ,  t r u e  v a lu e  -  1 0 8 .3 $ .

Limits of error of estimate -  ( P - .9 9 )  -  5 3 .1 $  to 6 4 .4 $ .
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TABLE XVI

Assay 16
Tracing 11243
S ta n d a r d  -  *2 m g m ./c c .

Unknown -  .3 7 2  m g m ./c c .
( 1 8 6 .0 $  o f  s t a n d a r d )

R a b b it  N o .; 34 

W e ig h t; 1 .8  K g.

W t. u t e r u s :  4 .5  Gm.

Dose Dose
R esp o n se  i n  m i l l i m e t e r s

No. P re p n . c c . 1 2 3 4 5 6 7 8

1 S . 5 0 0 0 0 0 0 0 0
\

0

2 U 1 . 0 0 1 4 4 9 0 1 2 0 4 7 7 0 5 5 7 4 5

3 S 1 . 0 0 1 2 0 0 4 4 0 0 0 0>
4 S 1 . 5 0 6 9 3 4 8 1 5 2 7 3 0 3 1 29^

5 u . 8 0 6 8 0 9 4 4 7 6 7 0 3 1 5

6 s 2 . 3 7 7 8 5 9 2 1 2 3 5 9 9 5 2 9 6 5 1 0 2  ”

7 u 1 . 2 6 8 8 4 9 9 1 0 5 6 4 9 5 3 4 0 6 5

8 u . 8 0 0 0 3 3 2 2 0 2 1 8>

9 s 1 . 5 0 7 0 0 4 0 0 5 9 0 2 7 7

1 0 u 1 . 2 6 8 9 3 6 4 1 4 7 6 3 8 0 4 2 3 9 9 0  ’

1 1 s 2 . 3 7 7 7 8 7 7 5 1 7 1 5 1 0 4 5 4 8

1 2 s 1 . 5 0 5 5 0 5 2 7 0 4 5 21"'

1 3 u 1 . 2 6 8 1 1 5 9 4 1 4 5 7 3 1 0 4 4 9 6 3 6 9

1 4 u . 8 0 8 5 3 5 5 0 2 5 0 4 7 5 3

1 5 s 2 . 3 7 7 1 0 6 9 0 1 2 5 7 8 1 0 6 5 5 6 9 118

1 6 S 1 0 . 0 0 2 0 0 1 6 7 1 5 0 1 0 4 1 5 5 7 2 1 0 9 1 5 5

I I

> I I I

M

E s t i m a t e d  p o t e n c y  - 187.1$ o f  s t a n d a r d .

Per cent, true value - 100.6$
L i m i t s  o f  e r r o r  o f  e s t i m a t e  - (P-.99) - 167.0$ t o  209.



39

TABLE XVII

A ssa y  17

T r a c in g  1X343 R a b b it  N o .: 34

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 1 .8  Kg.

Unknown -  .3 7 2  m g m ./c c . IVt. u t e r u s :  4 .5  Gm.
(1 8 6 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
Dose Dose S t r i p  num ber
N o. P r e p n . c c . 1 2 5 4  5 6 7 8

1 S 1 .5 0 0 0 0 4 0 4 7 to

2 S to « c c 0 0 20 44 0 43 22 66 *
3 S 2 .0 0 4 5 29 49 0 41 18 61^

4 TJ 1 .0 0 3 0 28 38 0 45 30 57

5 S 3 .1 6 8 31 30 45 58 33 69 56 87

6 TJ 1 .5 8 5 36 34 54 46 27 62 46 71J
7 U 1 .0 0 0 3 11 36 0 48 46 6 l"

8 S 2 .0 0 57 4 58 44 12 70 60 81
• .

9 U 1 .5 8 5 84 54 59 57 41 81 71
>

87

10 S 3 .1 6 8 76 58 81 65 51 56 57 79

11 S 2 .0 0 53 51 66 58 0 65 43 49^

12 U 1 .5 8 5 78 53 70 63 53 64 58 75

13 U 1 .0 0 0 36 5 66 0 62 46 56

14 s 3 .1 6 8 107 67 80 78 69 90 72 93

15 s 1 3 .0 0 180 118 129 104 96 110 109 122

Estimated potency - 170.8$ of standard.
Per cent, true value - 91.8$.
Limits of error of estimate - (P-.99) - 150.5$ to 193.8$
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TABLE XVIII

Assay 18
T r a c in g  11943 R a b b it  N o .;  36

S ta n d a r d  — *2 m g m ./c c . W eig h t; 1 .7  Kg.

Unknown -  .1 3 6  m g m ./c c . w t . u t e r u s :  2 .9  Gm.
( 6 8 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
Dose Dose S t r i p  num ber

P r e p n .  c o ,  1 2 5 4 5 6 7 8

1 S .5 0 0 7 0 0 16 0 0 12^

2 U .5 0 35 0 64 16 59 56 0 57

3 S 1 .0 0 63 103 143 20 84 90 73 93

4 TJ 1 .0 0 29 73 118 19 74 66 74 6 f

5 S • 00 o 28 70 90 26 77 68 60 82

6 TJ 1 .5 8 5 23 120 59 48 67 103 94 92 ^

7 S 1 .2 6 8 57 100 124 68 78 102 107 94

8 s oC
O. 33 35 55 53 33 73 52 88"

9 D 1 .0 0 48 13 13 53 24 59 45 54

10 S 1 .2 6 8 65 22 56 66 50 76 85
?

92

11 TJ 1 .5 8 5 70 32 31 88 49 76 58 77^

12 TJ 1 .0 0 63 1 5 59 15 51 0 6£T

13 S 1 .2 6 8 74 50 81 80 58 80 69 80
w

14 S .8 0 63 0 1 66 45 62 0
r

43

15 U 1 .5 8 5 75 86 90 83 32 77 69 80

16 s 1 0 .0 0 117 161 175 117 116 138 128 110

E s t im a te d  p o te n c y  -  7 2 .5 $  s ta n d a rd *  

P e r  c e n t*  t r u e  v a lu e  -  1 0 6 •6 $ #

Limits of error of estimate -  ( P - .9 9 )  -  6 1 .6 $  to 8 5 .3 $
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TABLE XIX

Assay 19
T ra c in g  12043 R a b b it  N o .: 36

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 1 .7  Kg.

Unknown -  .1 3 6  m g m ./c c • w t .  u t e r u s :  2 .9  Gm.
(6 8 .0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l i m e t e r s  
Dose Dose S t r i p  num ber
N o. P r e p n .  c c .  1 2 3 4 5 6 7  8

1 S 1 .0 0 0 0 47 0 0 0 0 1]
r 02 S 1 .5 0 5 10 75 0 30 4 17

15>1
3 s 1 .5 0 17 26 95 5 48 45 46 30̂

4 u 2 .0 0 32 28 98 18 60 67 48 36
► 1

5 s 2 .3 7 7 48 35 120 57 81 102 75 63

6 u 3 .1 7 57 42 117 56 70 97 53 60
J

7 u 2 .0 0 44 38 110 40 21 105 17 85^

8 s 1 .5 0 51 32 120 84 38 117 32 75
> 11

9 u 3 .1 7 60 37 122 94 51 117 80 95

10 s 2 .3 7 7 69 47 129 99 77 128 75 94

11 s 1 .5 0 43 57 86 83 33 112 54
\

85

12 u 3 .1 7 77 78 118 89 92 136 81 95
► h i

13 u 2 .0 0 50 57 100 62 69 116 66 81

14 s 2 .3 7 7 78 79 108 69 56 106 80 83

15 s 1 5 .0 0 140 126 153 120 130 175 120 115 M

Estimated potency - 76.6$ of standard.
Per cent, true value - 112.6$
Limits of error of estimate - (P-.99) - 68.98$ to 85.17$
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TABLE XX

Assay 20
Tracing 2943
S ta n d a r d * -  *2 m g m ./c c .

Unknown -  .0 4 4  m g m ./c c .
( 2 2 .0 $  o f  s t a n d a r d )

R a b b it  N o .: 37 

W eig h t: 1 .9  Kg.

W t. u t e r u s :  3 .1  Gm.

o 
o

• 
CQ

 
CD Dose 

P r e p n .  c c . 1

R esp o n se  i n  m i l l i m e t e r s  
S t r i p  num ber 

2 3 4 5 6 7 8

1 S * Cn O 0 10 0 0 0 0 7 0̂

2 TJ 1 .0 0 0 0 0 0 0 0 0 0

3 U 2 .0 0 0 0 0 0 0 0 0 0 ► 0

4 ' TJ 4 .0 0 0 3 1 0 0 0 7 0

5 S 4 .0 0 0 0 0 0 0 0 8 0

6 S 6 .3 1 14 27 3 7 9 15 21
y

5

7 TJ 6 .3 1 0 4 2 2 1 2 11 2
► I

8 S 1 0 .0 0 6 29 7 19 16 22 19 12

9 TJ 1 0 .0 0 1 11 6 5 5 15 6

10 U 6 .3 1 0 1 2 1 0 2 1 4"

11 S 6 .3 1 0 2 1 0 0 2 8 2
► IX

12 TJ 1 0 .0 0 9 19 5 3 1 6 11 4

13 S 1 0 .0 0 10 27 5 6 . 1 7 13 3
>

14 s 6 .3 1 0 15 0 0 0 0 4 2>

15 TJ 1 0 .0 0 6 24 3 2 3 2 10 4
► i r

16 U 6 .3 1 0 14 0 0 0 0 5 0

17 S 1 0 .0 0 13 43 5 7 3 3 17 9
*

18 S 4 0 .0 0 134 86 63 118 80 81 65 82 M

Estim ated  potency -  1 7 .3 $  o f  standard. $ true value -  7 8 .6  
L im its o f  error o f  estim ate  -  (P -.9 9 ) -  1 3 .5 $  to  2 2 .3 /o 
# Standard d ilu te d  1 :4  fo r  doses 5 to 1 8 .
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TABUS XXI

Assay 21
Tracing 21043
S ta n d a r d  -  .2  m gm ./cc*

Unknown -  .1 9 2  m g m ./c c .
( 9 6 .0 $  o f  s t a n d a r d )

B a b b i t  N o .: 37 

W eig h t: 1 .9  K g.

W t. u t e r u s :  3 .1  Gm.

D ose
No. P re p n

Dose 
. c c  • 1 2

S t r i p  num ber 
3 4 5 6 7 8

1 S 1 .0 0 0 1 0 0 0 0 0 o '

2 TJ 1 .5 0 1 2 2 6 10 1 0 0

3 S 2 .0 0 1 2 4 15 20 2 3 2

4 S 3 .0 0 3 2 13 21 24 7 7 3 >

5 TJ 2 .5 0 0 2 11 22 21 3 3 0

6 S 4 .7 5 13 2 34 22 29 11 8 8

7 U 3 .9 6 1 3 27 24 23 10 7 1

8 TJ 2 .5 0 0 2 16 13 17 6 2
\

0

9 S 3 .0 0 0 2 15 15 14 7 2 0

10 U 3 .9 6 0 2 17 15 18 7 2 1

11 S 4 .7 5 0 2 16 16 17 10 3 1
J

12 S 3 .0 0 0 1 7 11 6 5 0 0 >

13 U 3 .9 6 0 1 11 11 12 5 0 0

14 U 2 .5 0 0 1 6 8 0 2 0 0

15 S 4 .7 5 0 2 8 11 12 5 1 1
J

16 s 2 0 .0 0 16 4 57 18 27 22 15 13

>0

* I

> II

s III

Estimated potency - 95.7$ of standard.
Per cent, true value - 99.7$
Limits of error of estimate - (P-.99) - 72.3$ to 126.5$.
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TABLE XXII

A ssay  22

T r a c in g  21143  R a b b it  H o .: 38

S ta n d a r d  -  .2  m g m ./c c . W e ig h t: 2 .3  K g.

Unknown -  .2 8  m g m ./c c . wt. u t e r u s :  3 .8  Gm.
( 1 4 0 .0%  o f  s t a n d a r d )

R esp o n se  I n  m i l l i m e t e r s  
B ose B ose S t r i p  num ber
N o. P r e p n .  c c .  1 2 5 4 5 6 7 8

1 S 1 .0 0 28 15 12 0 0 4 0 3
► 0

2 U 1 .5 0 32 34 30 4 9 28 14 14

3 S 1 .5 0 57 64 23 5 7 21 11 12

4 U 1 .5 0 68 69 26 10 10 31 17 16
> I

5 S 2 .3 8 76 102 44 14 17 43 22 16

6 TJ 2 .3 8 84 97 32 13 21 50 23 25j
7 U 1 .5 0 65 91 34 8 7 22 16 2 6

8 S 1 .5 0 72 72 24 14 11 33 11 18

H H

9 TJ 2 .3 8 66 77 31 8 17 35 23 35

10 S 2 .3 8 59 63 26 12 23 37 31 * 18J

11 s 1 .5 0 48 60 22 10 11 14 15 15'

12 U 2 .3 8 58 77 24 7 12 32 21 20
" I I

13 TJ 1 .5 0 57 60 18 8 11 12 21 13

14 S 2 .3 8 60 85 23 7 12 14 18

15 S 1 0 .0 0 76 108 47 8 32 48 40 56 M

Estimated potency - 115.6# of standard.
Per cent, true value - 82.6#
Limits of error of estimate - (P-.99) - 91*5# to 146.1#.
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TABLE XXIII

A ssay  23

T ra c in g  21243  R a b b it  No*: 38

S ta n d a r d  -  *2 m g m ./c c . W e ig h t: 2*3 Kg.

Unknown -  .1 5 2  m g m ./c c . W t. u t e r u s :  3 .8  Gm*
(7 6 * 0 $  o f  s t a n d a r d )

R esp o n se  i n  m i l l im e te r s  
Dose Dose S t r i p  num ber
No* P rep n *  c c . l  2 3 4 5 6 7 8

1 S 2.00 22 11 21 9 30 17 14 26"
> 0

2 U 2.00 28 3 21 6 50 14 18 44>
3 s 2.00 45 13 33 17 48 23 23 40"

4 u 2.50 56 17 38 24 60 31 32 47
► I

5 s 3.17 68 44 58 51 56 58 51 69

6 u 3.96 63 33 50 46 62 46 38 57j
7 u 2.50 60 30 39 22 57 31 30 48

8 s 2.00 58 28 40 26 62 40 35 47
► II

9 u 3.96 63 67 53 42 53 37 41 65

10 s 3.17 60 48 51 33 59 55 41 68J

11 s 2.00 65 32 44 21 57 52 40 65"

12 u 3.96 52 36 55 40 80 39 44 63
> I I

13 u to . cn O 38 15 43 15 63 37 41 55

14 s 3.17 50 25 38 20 78 33 37 64

15 s 12.00 72 61 67 46 93 63 52 85 M

E s t im a te d  p o te n c y  -  79*0$ o f  s t a n d a r d .

P e r  c e n t ,  t r u e  v a lu e  -  1 0 3 .9 $

L im i ts  o f  e r r o r  o f  e s t im a te  -  (P -* 9 9 ) -  6 8 .9 $  to  90*6$



46

TABLE XXIV

Assay 24
Tracing 3243
S ta n d a r d  -  .2  m g m ./c c .

Unknown -  *288 m gm ./cc*
(1 4 4 * 0 $  o f  s t a n d a r d )

B a b b i t  n u m b er: 39 

W e ig h t: 1 .8  K g.

Wt* u t e r u s :  1 .8  Gm.

B ose Dose
N o. P r e p n . c c .

R esp o n se  i n  m i l l i m e t e r s  
S t r i p  num ber 

2 3 4 5 6 7 8
1 S 1.00 23 0 2 10 21 17 13 1

2 U 1.00 51 40 22 44 51 29 44 13

3 S 1.50 51 40 25 55 50 26 45 16

4 s 1.20 16 44 23 39 32 28 36 7

5 u oGO• 12 36 18 38 20 28 31 2

6 s 1.90 15 34 23 47 27 23 42 9

7 u 1.27 9 28 16 39 28 24 48 7

8 u oCO• 1 10 6 18 12 8 8 2

9 s 1.20 4 19 8 29 12 10 20 2

10 u 1.27 8 16 10 44 18 22 31 4
11 s 1.90 5 10 10 25 11 6 13 2

12 s 1.20 0 4 • 3 8 3 2 2 0

13 u 1.27 2 10 6 27 13 8 15 2

14 u .80 0 4 3 4 5 1 5 1

15 s 1.90 7 10 6 19 12 5 15 3

16 s 6.00 19 33 17 48 28 36 43 17

Til

T i l l

E s t im a te d  

P e r  c e n t  • 

L im i ts  o f

potency - 142.2$ of standard,
true value - 98.8$.
error of estimate - (P-.99) - 105.8$ to 191.1$.
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MATHEMATICAL TREATMENT OP RESULTS

The h e ig h t  o f  r e c o r d e d  c o n t r a c t i o n  i s  a  q u a n t i t a t i v e  

r e s p o n s e  o f  th e  ty p e  w h ic h  I r w in  te rm e d  a  ’C o n t in u o u s  v a r -  

i a t e tt ( 1 4 ) .  T h a t  i s ,  th e  e x t e n t  o f  th e  r e s p o n s e  o f  e a c h  

u t e r i n e  s t r i p  to  a  p a r t i c u l a r  d o se  i s  a c t u a l l y  d e te rm in e d ,  

i n  c o n t r a s t  t o  th e  wa l l  o r  n o n e ” o r  ’’q u a n ta ! ” re s p o n s e  i n  

w h ic h  o n ly  th e  p r e s e n c e  o r  a b se n c e  o f  an  e f f e c t  w ould  be 

r e c o r d e d •

The c h i e f  d i f f e r e n c e  b e tw e e n  th e  p r e s e n t  p ro c e d u re  and  

th e  u s u a l  o n e s  i n v o lv in g  a  c o n tin u o u s  v a r i a t e  i s  t h a t  th e  

d i f f e r e n t  d o s e s  a r e  g iv e n  to  th e  same t e s t  o b j e c t s  i n s t e a d  

o f  em p lo y in g  a  s e p a r a t e  g ro u p  f o r  e a c h  d o s e .  The o r i g i n a l  

i n t e n t i o n ,  was t o  u s e  th e  m eth o d  o f  l e a s t  s q u a r e s ,  a s  g iv e n  

by  I r w in  ( 1 4 ) ,  f o r  th e  c a l c u l a t i o n  o f  p o te n c y  a n d , f u r th e r* ,  

to  d e te r m in e  a  s u i t a b l e  m eans f o r  c a l c u l a t i n g  th e  l i m i t s  o f  

e r r o r  o f  a n  i n d i v i d u a l  a s s a y ,  e i t h e r  b y  I r w i n 1s fo rm u la  12 

(1 4 ) w h ic h  may be  u s e d  f o r  d a t a  in v o lv in g  d i f f e r e n t  g ro u p s  

o f  t e s t  o b j e c t s ,  o r  some m o d i f i c a t i o n  o f  i t .  I n  th e  p ro c e d 

u r e  a d o p te d  (A ssa y s  15 to  2 4 ) ,  h o w e v e r, th e  d a ta  a r e  m ore 

e f f i c i e n t l y  a n a ly z e d  f o r  e r r o r  by a p p ly in g  S c h i l d 's  m ethod  

o f  c a l c u l a t i o n  ( 2 0 ) .

F o r  th e  e s t i m a t i o n  o f  p o te n c y  o f  th e  unknown i n  te rm s  

o f  s t a n d a r d  i n  a s s a y s  1 to  8 (T a b le s  I  to  V I I I )  th e  f o l lo w in g  

m a th e m a t ic a l  p r o c e d u r e ,  a d a p te d  from  I rw in  ( 1 4 ) ,  was a p p l i e d .

L e t  X = lo g a r i th m  o f  th e  d o se  (by  volum e) f o r  th e  s ta n d a r d
s

p r e p a r a t i o n •
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X^ — lo g a r i th m  o f  th e  d o se  (b y  vo lum e) f o r  th e  unknown 

p r e p a r a t i o n *

y s = a v e ra g e  r e s p o n s e  o f  th e  e i g h t  u t e r i n e  s t r i p s  r e 

c e i v in g  th e  d o se  Xa * 

y<u * a v e ra g e  r e s p o n s e  o f  th e  e i g h t  u t e r i n e  s t r i p s  r e 

c e i v i n g  th e  d o se  X ^.

n g = num ber o f  u t e r i n e  s t r i p s  r e c e i v i n g  d o se  X .s
s  num ber o f  u t e r i n e  s t r i p s  r e c e i v i n g  d o se  

S -  i n d i c a t e s  sum m ation*

T hen c a l c u l a t e :

Two s t r a i g h t  l i n e s  h a v in g  th e  same s lo p e  b b u t  d i f f e r i n g  i n  

p o s i t i o n  a r e  f i t t e d  b y  l e a s t  s q u a r e s  to  th e  o b s e r v a t io n s  f o r

The h o r i z o n t a l  d i s t a n c e  b e tw ee n  th e  two s t r a i g h t  l i n e s  

g iv e s  th e  l o g a r i th m  o f  th e  p o te n c y  r a t i o  (M):

S (n s Xs )
T *  L i .

e a c h  a s s a y .  The d o s a g e - r e s p o n s e  r e l a t i o n s h i p s  f o r  th e  s t a n d 

a r d  an d  unknow n a r e

Y -  f a s  fc(xs -  Xs )

an d  Y -  yu  ■ b(X u -  3 ^ )

w i th

S ( i1ay g (Xs ~ Xs )J  -f- S ~

s [ n s (X3 -  Ts )S]  +  S [ n ^  -  l J SJ

P o te n c y  o f  unknown
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I n  th e  u s u a l  a p p l i c a t i o n  o f  th e  above fo rm u la e  th e  

s t a n d a r d  d e v i a t i o n  o f  M i s  g iv e n  by

th e  same d o s e .  I t  i s  e s t im a te d  b y  t a k in g  th e  sum o f  s q u a re s  

o f  d e v i a t i o n s  fro m  th e  d o se  m eans and  d i v id i n g  by  (S (n s ) +  

S C ^ )  -  r ) ,  w here  r  i s  th e  t o t a l  num ber o f  d o s e s  u s e d .

The above m eth o d  f o r  e s t im a t i n g  th e  s t a n d a r d  d e v i a t i o n  

o f  th e  l o g a r i th m  o f  th e  p o te n c y  r a t i o  (c%) i s  u n s u i t a b l e  

f o r  d e te r m in in g  th e  l i m i t s  o f  e r r o r  o f  an  a s s a y  b y  th e  

p r e s e n t  p ro c e d u re  b e c a u s e  th e  c a l c u l a t i o n  o f  d o es n o t  

g iv e  t h e  t r u e  v a r i a n c e  i n  r e s p o n s e  o f  th e  u t e r i n e  s t r i p s . 

When th e  r e s p o n s e  i s  m e a su re d  i n  m i l l i m e t e r s  (o r  any  o t h e r  

u n i t )  a n d  i s  e s t im a te d  a s  th e  v a r i a n c e  i n  r e s p o n s e  o f  

u t e r i n e  s t r i p s  r e c e i v i n g  th e  same d o s e ,  th e n  th e  d i f f e r e n c e s  

i n  m a g n itu d e  o f  th e  r e c o r d in g s  c a u s e d  by  i n e q u a l i t i e s  i n  

th e  l e n g t h  o f  th e  e i g h t  s t r i p s ,  i n e q u a l i t i e s  i n  th e  mag

n i f i c a t i o n  o f  th e  r e s p o n s e s ,  d i f f e r e n c e  i n  s e n s i t i v i t y  o f  

th e  e i g h t  s t r i p s  and  c h a n g in g  s e n s i t i v i t y  a s  th e  e x p e r im e n t 

p r o g r e s s e s  w ould  g iv e  an  u n d u ly  l a r g e  v a lu e  to  <7^. D i f f e r —

w h ere

an d  G i s  t h e  v a r i a n c e  i n  r e s p o n s e  o f  t e s t  o b j e c t s  r e c e i v i n g
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e n c e s  I n  th e  m a g n itu d e  o f  th e  r e s p o n s e s  s h o u ld  n o t  "be I n 

c lu d e d  i n  t h e  e s t im a t e  o f  e r r o r  b e c a u s e  th e  v a r io u s  d o se s  

a r e  g iv e n  t o  th e  same g ro u p  o f  t e s t  o b j e c t s •

S c h i ld  (2 0 ) a s s a y e d  s o l u t i o n s  o f  h i s ta m in e  on  th e  i s o 

l a t e d  i n t e s t i n e  ( s i n g l e  s t r i p )  o f  th e  g u in e a  p i g .  By th e  

r e p e a t e d  ra n d o m iz e d  a d m i n i s t r a t i o n  o f  o n ly  f o u r  d o s e s  (low  

and  h ig h  d o s e s  o f  s t a n d a r d  an d  low  and  h ig h  d o se s  o f  unknown) 

s u c c e s s iv e  g ro u p s  o f  f o u r  r e s p o n s e s  w ere  o b ta in e d  a t  d i f f e r e n t  

l e v e l s  o f  s e n s i t i v i t y .  T h is  p ro c e d u re  l a r g e l y  e l i m in a t e s  

th e  e f f e c t  o f  c h a n g in g  s e n s i t i v i t y  from  th e  e x p e r im e n ta l  

c o m p a r is o n s ,  b u t  a s  s t a t e d  b y  S c h i ld  (2 0 ) 11 I t  i s  e s s e n t i a l ,  

h o w e v e r , t h a t  th e  d i f f e r e n c e  b e tw e e n  g ro u p s  s h o u ld  b e  e l im 

i n a t e d  n o t  o n ly  from  th e  e x p e r im e n ta l  c o m p a riso n  b u t  a l s o  

fro m  th e  e s t im a te  o f  e r r o r ,  b y  th e  m eth o d s o f  a n a l y s i s  o f  

v a r i a n c e  d e s c r i b e d  The d e s ig n  o f  th e  a s s a y  d e v e lo p e d

I n  th e  p r e s e n t  s tu d y  i s  s i m i l a r  i n  t h a t  o n ly  f o u r  d o se s  

a r e  r e p e a t e d  i n  s u c c e s s iv e  " t e s t s "  a t  d i f f e r e n t  l e v e l s  o f  

s e n s i t i v i t y  to  l a r g e l y  e l i m in a t e  th e  e f f e c t  o f  c h a n g in g  

s e n s i t i v i t y  fro m  th e  e x p e r im e n ta l  c o m p a r is o n . S u c c e s s iv e  

g ro u p s  o f  f o u r  r e s p o n s e s  w ere  o b ta in e d  (T a b le s  XV to  XXIV) 

b u t  b y  th e  u s e  o f  e i g h t  s t r i p s  i n s t e a d  o f  o n e , e i g h t  g ro u p s  

w ere  r e c o r d e d  e a c h  tim e  th e  f o u r  d o s e s  w ere  r e p e a t e d .  E l 

im in a t io n  o f  th e  d i f f e r e n c e  among g ro u p s  from  th e  e s t im a te  

o f  e r r o r  becom es s t i l l  m ore e s s e n t i a l  b e c a u se  o f  th e  a d 

d i t i o n a l  f a c t o r s ,  s u c h  a s  d i f f e r e n c e  i n  s e n s i t i v i t y ,  i n 

e q u a l i t i e s  i n  l e n g t h  o f  s t r i p s  and  i n e q u a l i t i e s  i n  th e  

m a g n i f i c a t i o n  o f  th e  r e s p o n s e s  b y  th e  r e c o r d in g  l e v e r s ,
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w h ic h  c a u s e  t h e s e  d i f f e r e n c e s *

The s t a t i s t i c a l  m e th o d  d e s c r ib e d  b y  S c h i ld  (20) f o r  

t h e  e s t i m a t i o n  o f  p o te n c y  and  a n a l y s i s  f o r  e r r o r  i n  h is ta m in e  

a s s a y s  o n  s i n g l e  s t r i p s  was em ployed  f o r  th e  a s s a y s  on  e i g h t  

s t r i p s  b y  th e  p r o c e d u r e  a d o p te d  f o r  e rg o n o v in e  ( a s s a y s  15 t o  

2 4 )*  The same m e th o d  was a l s o  a p p l i e d  to  th e  p r e l im in a r y  

a s s a y s  9 t o  1 4 . A ssay s  1 t o  8 a r e  n o t  o f  a  s u i t a b l e  d e s ig n  

to  make th e  m eth o d  o f  a n a l y s i s  a p p l i c a b l e .

The f o l lo w in g  o u t l i n e  o f  th e  c a l c u l a t i o n s  in v o lv e d  was 

a d o p te d  fro m  S c h i ld  ( 2 0 ) .  The lo g a r i th m  o f  th e  r a t i o  o f  th e  

p o t e n c ie s  o f  th e  s t a n d a r d  an d  unknown d o s e s  a d m in i s t e r e d  i s  

g iv e n  by  _
j u  -  y s

M = — ---------
b

w here  yu  -  y s  i s  th e  d i f f e r e n c e  b e tw e e n  th e  m ean r e s p o n s e s  

to  unknown a n d  s t a n d a r d  and  b i s  th e  s lo p e  o f  th e  r e g r e s s i o n  

l i n e .  When th e  d o s e s  o f  s t a n d a r d  and  unknown a r e  n o t  th e  

same t h e  l o g a r i th m  o f  th e  r a t i o  o f  th e  p o te n c y  o f  th e  u n 

known i n  te rm s  o f  th e  s t a n d a r d  i s  g iv e n  by

%  " Ts
M = Zs  -  ^  u  -  ■ -3-

b

w here  3TS -  3 ^  i s  th e  d i f f e r e n c e  b e tw ee n  th e  m ean lo g a r i th m s  

o f  th e  d o s e s  o f  th e  s t a n d a r d  an d  unknow n r e s p e c t i v e l y .  T h is  

i s ,  o f  c o u r s e ,  t h e  same a s  th e  p r e v io u s  fo rm u la  f o r  M, p .  4 8 .

L e t  S (y s )*L d e n o te  th e  sum o f  a l l  th e  r e s p o n s e s  ( h e ig h t s  

o f  r e c o r d e d  c o n t r a c t i o n )  from  th e  l a r g e r  d ose  o f  th e  s ta n d a r d  

an d  S ( y s ) 2 » s ( y u ) l»  s (? u )2  r e Pr e s e n t  c o r re s p o n d in g  sums o f
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r e s p o n s e s  o f  th e  s m a l l e r  d o se  o f  th e  s t a n d a r d  and  l a r g e r

a n d  s m a l l e r  d o se  o f  th e  unknow n. L e t  N d e n o te  th e  num ber o f

g ro u p s  o f  f o u r  r e s p o n s e s  and  d th e  lo g a r i th m ic  i n t e r v a l  b e 

tw e e n  low  and  h ig h  d o s e s ,  th e n

— _ — S ^ l  *  ^^u^2 " S (ys )^ -  S ^ s ^ 2
yu  "  *s ” ------- 1 — -------------------

2N

and

t  = s(yu}i  *  S(ys h  -  3(yu>s - s(ya ĝ
2Nd

L e t

3 ( 7 ^ !  +  S (y u ) g -  S (y s ) 1 -  S (y s ) 2 = A

and

s (yu ) i  + S ( j B ) 1 -  S (y u )2 -  S (y s ) 2 = B

th e n  th e  e x p r e s s io n  f o r  M, when s t a n d a r d  and  unknown d o se s  

a r e  n o t  th e  sam e, becom es

A AM « Js -^u + —  •

A t y p i c a l  a n a l y s i s  o f  v a r i a n c e ,  f o r  i l l u s t r a t i o n ,  i s  

com pu ted  from  t h e  d a t a  o f  e rg o n o v in e  a s s a y  19 (T a b le  XIX) 

b y  a p p l i c a t i o n  o f  th e  same m a th e m a tic s  em ployed b y  S c h i ld  

( 2 0 ) .  The v a r i a t e  i s  th e  r e c o r d e d  maximum h e ig h t  o f  c o n 

t r a c t i o n  p ro d u c e d  b y  th e  a d d i t i o n  o f  th e  i n d i c a t e d  volum es 

( d o s e s )  o f  e rg o n o v in e  s o l u t i o n  (T a b le  XXV). F iv e  d i s t i n c t  

s o u r c e s  o f  v a r i a t i o n  a r e  i s o l a t e d  (T a b le  XXVI); f o r  e a c h  

s o u r c e ,  co lum n 1 ,  th e  sum o f  s q u a re s  o f  d e v ia t i o n s  from  th e  

m ean i s  c o m p u ted , co lum n 2 ,  w h ic h  d iv id e d  by  th e  a p p r o p r i a t e
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TABLE XXV. D a ta  f ro m  E rg o n o v in e  A ssay  19 

R e a r r a n g e d  f o r  C o m p u ta t io n .

1 P r e p n . - H "51 TT i 
„T

1 Dose c c . -  3 .1 7  2 .3 8  2 .0 0  1 .5 0  1
■■ ■ ■ ■ —— ---- ------ ■■■■■■.... t

S t r i p  No. 1 Group H o .1 R e sp o n se  i n  m i l l i m e t e r s *  Sum i n  mm.

T e s t  1 <

T e s t  2 i

T e s t  3 S

1 1 57 48 32 17 154

2 2 42 35 28 26 131

3 3 117 120 98 95 430

4 4 56 57 18 5 136

5 5 70 81 60 48 259

6 6 97 102 67 45 311

7 7 53 75 48 46 222

8k. 8 60 63 36 30 189
r
1 9 60 69 44 51 224

2 10 37 47 38 32 154

3 11 122 129 110 120 481

4 12 94 99 40 84 317

5 13 51 77 21 38 187

6 14 117 128 105 117 467

7 15 80 75 17 32 204

8 16 95 94 85 75 349

f 1 17 77 78 50 43 248
1
2 18

CO 79 57 57 271

3 19 118 108 100 86 412

4 20 89 69 62 83 303

5 21 92 56 69 33 250

6 22 136 106 116 112 470

7 23 81 80 66 54 281

^8 24 95 83 81 85 344

Sum 1974 1958 1448 1414 6794
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d e g r e e s  o f  f re e d o m  ( d f ) ,  co lum n 3 ,  g i v e s  th e  mean s q u a r e ,  

co lum n  4 .

TABLE XXVI

A n a l y s i s  o f  V a r ia n c e  o f  E rg o n o v in e  A ssay  1 9 .

S o u rc e  o f  1 1 d e g r e e s  o f  1 “
V a r i a t i o n _______ 1 Sum o f  s q u a r e s  1 f re e d o m  1 Mean s q u a r e

B etw een  g r o u p s 6 7 ,3 0 6 23 2926

B etw een  S a n d  U 26 1 26

R e g r e s s i o n 1 1 ,9 2 6 1 1 1 ,9 2 6
D e v i a t i o n
from  p a r a l l e l i s m 3 .4 1 3

E r r o r 6 ,4 1 1 .6 69 92

T o t a l 8 5 ,6 7 3 . 95

I f  S p  S g , . . . ,  Sjj a r e  t h e  sums o f  t h e  f o u r  r e s p o n s e s  

i n  e a c h  g ro u p  (sum o f  e a c h  l i n e  a s  g i v e n  i n  t h e  l a s t  co lum n 

o f  T a h le  XXV), and  S = S1 ♦  S2 + • • •  ♦  SN, t h e n  t h e  f o l l o w in g  

s t a t i s t i c s  a r e  com puted  t o  o b t a i n  t h e  v a lu e s  i n  T a b le  XXVI.

(1 )  The c o r r e c t i o n  t e r m ,  C ® S2 /4N  = 6794 / 4 ( 2 4 )  -  4 8 0 ,8 1 7 •

( 2 )  The sum o f  t h e  s q u a r e s  o f  a l l  i t e m s ,

= S(X2 ) = 572 *  482 + . . .  + 812 + 852 s  5 6 6 ,4 9 0 .

(3 )  The t o t a l  sum o f  s q u a r e s

= S(X2 ) -  C = 5 6 6 ,4 9 0  -  4 8 0 ,8 1 7  = 8 5 ,6 7 3 .

(4 )  The sum o f  s q u a r e s  f o r  g ro u p s

= ( s |  * S §  + . . .  + s | ) / 4  -  C = '(154®  + 1 3 1 2 * . . .  +- 3 4 4 ^ /4

-  480 ,8X 7 = 6 7 ,3 0 6 ;  

a n d  t h e  c o r r e s p o n d i n g  m ean s q u a r e  by  d i v i s i o n  b y  (N -  1 ) ,  

t h e  c o r r e s p o n d i n g  d e g r e e s  o f  f re e d o m : 6 7 ,3 0 6 / ( 2 4  -  1 )=  2 ,9 2 6 .



55

(5 )  The sum o f  s q u a r e s  f o r

(a)  v a r i a t i o n  b e tw e e n  s ta n d a rd ,  and unknown

= A2 /4N  = (1 9 7 4  +  1448 -  1958 -  1 4 1 4 )2 / 4 ( 2 4 )  = 2 6 .

(b) r e g r e ss io n

= B2 /4N  = (1974  + 1958 -  1448 -  1 4 1 4 )2 / 4 ( 2 4 )  = 1 1 ,9 2 6 .

( c )  d e v ia t io n  from p a r a lle lism

5 S (y u )1 +  S ( y s )g  -  3 (y u )g -  S ( y 8 ) 1 2 /4K

■ (197 4  +• 1414  -  1958 -  1 4 4 8 )2 / 4 ( 2 4 )  = 3 .4  

F o r  e a c h  o f  t h e s e  t h r e e  s o u r c e s  o f  v a r i a t i o n ,  a ,  b ,  c ,  o n ly  

a  s i n g l e  d e g r e e  o f  f re e d o m  i s  a v a i l a b l e  an d  t h e i r  mean sq u a re  

i s  t h u s  n u m e r i c a l l y  e q u a l  t o  t h e i r  sum o f  s q u a re s *

(6 )  The sum o f  s q u a r e s  f o r  e r r o r

= t o t a l  -  (g ro u p s  +  s t a n d a r d  v .  unknown <+ r e g r e s s i o n  -v 

p a r a l l e l i s m )

= 85675  -  (6 7 ,3 0 6  +  26 + 1 1 ,9 2 6  + 3 .4 )  s  6 4 1 1 .6  

The mean s q u a r e  f o r  e r r o r  i s  o b t a i n e d  b y  d i v i d i n g  b y  (3N-3) 

w h ic h  i s  t h e  c o r r e s p o n d i n g  d e g r e e s  o f  f ree d o m :

6 4 1 1 .6 / ( 7 2 - 3 )  » 9 2 . 9 .

T e s t s  o f  s i g n i f i c a n c e  may be made by  com paring  th e  

r a t i o  F  ( l a r g e r  mean s q u a r e / s m a l l e r  mean s q u a r e )  w i t h  t a b 

u l a t e d  v a l u e s  o f  F a s  d e s c r i b e d  by  S c h i l d  ( 2 0 ) •  The m ain  

p u rp o s e  o f  i s o l a t i n g  t h e  s o u r c e s  o f  v a r i a t i o n ,  i n d i c a t e d  i n  

T a b le  XXVI, i s  t o  e l i m i n a t e  from  t h e  c a l c u l a t i o n  o f  th e  

l i m i t s  o f  e r r o r  t h e  d i f f e r e n c e  among g ro u p s  c a u s e d  b y  c h a n g 

in g  s e n s i t i v i t y  a n d  d i f f e r e n c e  i n  s e n s i t i v i t y ,  l e n g t h  o f  

s t r i p s  a n d  m a g n i f i c a t i o n  o f  r e s p o n s e s .

The e s t i m a t i o n  o f  p o te n c y  and  th e  l i m i t s  o f  e r r o r  o f  

t h e  e s t i m a t e  a r e  c a l c u l a t e d  f o r  t h i s  exam ple  a s  f o l l o w s :
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s u  B

50
= -  .1249  +---------- x  .2

1070

” “ .1155  = 1 .8 8 4 5

1 0 0 ( a n t i l o g  M) — Pei* c e n t*  p o te n c y  o f  unknown i n  te rm s  o f

s t a n d a r d .

T h e r e f o r e

1 0 0 ( a n t i l o g  1 .8 8 4 5 )  = 76*6$ o f  s t a n d a r d .

P e r  c e n t ,  o f  t h e  t r u e  v a lu e  i s  o b t a i n e d  b y  d i v i d i n g  th e  

e s t i m a t e d  p o t e n c y  b y  th e  a c t u a l  p o t e n c y .

So
7 6 . 6 / 6 8 . 0  x  100 s  1 1 2 .6 $  o f  t r u e  v a l u e .

The p e r  c e n t ,  e r r o r  i s  g i v e n  b y

1 1 2 .6 $  -  100$ = + 1 2 .6 $  e r r o r .

The s t a n d a r d  e r r o r  o f  M i s  g iv e n  by

> 2 + b2)SM = 2 0- a V«r — —z -----

w here  O’ i s  th e  s q u a r e  r o o t  o f  th e  e r r o r  mean s q u a r e  i n  th e  

a n a l y s i s  o f  v a r i a n c e  (T a b le  XXVI). T h e r e f o r e

    -^2500 +- 1144900
sM = 2 x  ^ 9 2 .9  x  .2  x  *1(24 x  -----------------------------

M 1144900

= .01 776

The l i m i t s  o f  e r r o r  o f  t h e  e s t i m a t e  o f  p o te n c y  a r e  

g i v e n  b y  M + s j^ t .  The v a lu e  o f  t  f o r  th e  d e s i r e d  p r o b a b i l i t y  

i s  o b t a i n e d  from  F i s h e r  f s t  t a b l e  (1 0 )  f o r  (3N -3) d e g re e s  o f  

f r e e d o m ,  t h e  same number a s  f o r  e r r o r  i n  t h e  a n a l y s i s  o f
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v a r i a n c e .  The v a lu e  o f  t  f o r  P = .9 9  and  69 d f  i s  p r a c t i 

c a l l y  t h e  same a s  f o r  a n  i n f i n i t e  d f ,  i .  e .  2 .5 7 6 .

I n  t h i s  exam ple

sMt ( P - . 9 9 )  = .017 76  x  2 .5 7 6  = .0457 

and  t h e  P =■ .9 9  l i m i t s  o f  e r r o r  o f  t h e  a s s a y  a r e

-  *1155 + .0457 = - .0 6 9 8  = 1 .9 3 0 3

A n t i l o g  1 .9 3 0 3  = 6 8 .9 8 $

and

- .1 1 5 5  ^  .0457 = - .1 6 1 2  = 1 .8 3 8 7  

A n t i l o g  1 .8 3 8 7  = 8 5 .1 7 $ .

T h is  m eans f o r  a  p r o b a b i l i t y  o f  0 .9 9  t h a t  t h e r e  i s  o n ly  one 

c h a n c e  i n  a  h u n d re d  t h a t  t h e  t r u e  p o te n c y  f a l l s  o u t s i d e  t h e  

l i m i t s  o f  6 8 .9 8 $  and  8 5 .1 7 $ .

The r e s u l t s  o f  t h e  e s t i m a t i o n  o f  p o te n c y  and  a n a l y s i s

o f  v a r i a n c e  o f  a s s a y s  15 t o  24 a r e  g i v e n  i n  T a b le  XXX.

S i m i l a r  c a l c u l a t i o n s  f o r  p o te n c y  and  l i m i t s  o f  e r r o r  f o r  

a s s a y s  9 t o  14 w ere  made and  th e  r e s u l t s  i n c l u d e d  i n  T a b le  

XXX.

F i g u r e  2 i s  a  g r a p h i c a l  p r e s e n t a t i o n  o f  t h e  d a t a  from  

a s s a y  1 9 .  F i g u r e  2 a  shows t h e  s c a t t e r  o f  t h e  r e g r e s s i o n  

l i n e s  f o r  s t a n d a r d  and  unknown from  i n d i v i d u a l  s t r i p s  c a u s e d  

c h i e f l y  b y  th e  d i f f e r e n c e s  i n  th e  m a g n i tu d e  o f  th e  r e s p o n s e s  

i n  d i f f e r e n t  g r o u p s .  F ig u r e  2b shows t h e  mean r e g r e s s i o n  

l i n e  f o r  s t a n d a r d  a n d  unknow n.
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(2 a )

H e ig h t  o f  
r e c o r d

mm.

— 140

*120

— 100

“80

— 60

*40

“20

t
TT

( 2 b )

i
72"

i
7T

i
75“

L o g a r i t h n o f  d o se

F i g u r e  2 .  G r a p h ic a l  P r e s e n t a t i o n  o f  D a ta  

f ro m  A ssa y  1 9 .

F ig u r e  2a  shows t h e  r e g r e s s i o n  l i n e s  from  i n d i v i d u a l  s t r i p s  

S t a n d a r d  = _______ , Unknown «  --------- .

F i g u r e  2b shows t h e  mean r e g r e s s i o n  c u r v e s  f o r  s t a n d a r d ,  

and  u n k n o w n ,  .
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Though t h e  m e th o d  o f  a n a l y s i s  e f f e c t i v e l y  e l i m i n a t e s  

d i f f e r e n c e s  among g ro u p s  from  t h e  e s t i m a t i o n  o f  e r r o r ,  a n 

o t h e r  f a c t o r  was o b s e r v e d  w h ich  m ig h t  have a n  e f f e c t  o f  t h e  

e s t i m a t e d  p o t e n c y  r a t i o  a n d  a l s o  on  t h e  e s t i m a t i o n  o f  l i m i t s  

o f  e r r o r . I t  was fo u n d  t h a t  t h e  r e s p o n s e s  i n  some g ro u p s  

w ere  q u i t e  s m a l l  com pared  t o  t h o s e  i n  o t h e r  g r o u p s .  When 

t h i s  i s  t h e  c a s e  t h e  s m a l l  r e s p o n s e s  w ould  have  r e l a t i v e l y  

l i t t l e  e f f e c t  on  th e  m ean o r  t o t a l  r e s p o n s e  from  w h ich  A 

and  B a r e  c a l c u l a t e d .  F o r  e x a m p le ,  i n  a  h y p o t h e t i c a l  s e r i e s  

o f  g r o u p s :

1 ’R e sp o n se  i n  m i l l ' i -  1 r
’ ’m e t e r s  f o r  s t r i p s  No•* Sum 1
’D o s e 1 1 2 3 4 ’ mm. ’

% 4 6 8 100 118

S1 4 6 8 80 98 A it o

U2 2 3 4 90 99 B = 38

2 3 4 70 79

assum e t h a t  s t a n d a r d  and  unknown a r e  o f  e q u a l  p o t e n c y .  The 

f i r s t  t h r e e  s t r i p s  m e a su re  t h e  p o te n c y  a c c u r a t e l y  h u t  have  

to o  l i t t l e  e f f e c t  on t h e  t o t a l  b e c a u s e  o f  t h e  l a r g e  r e s p o n s e s  

o f  s t r i p  4 .  The p o te n c y  c a l c u l a t e d  from  t h e s e  f i g u r e s ,  when 

d = . 2 ,  w ould  b e :  M= 4 0 /3 8  x  .2  = .2 1 0 5 .  1 0 0 ( a n t i l o g  M) =

100 x  1 .6 3 4  * 1 6 3 .4 #  o f  s t a n d a r d  i n s t e a d  o f  t h e  t r u e  v a lu e  

o f  1 0 0 .# .

To g i v e  t h e  r e s p o n s e s  fro m  e a c h  s t r i p  an  a p p r o x im a te ly  

e q u a l  w e ig h t  i n  t h e  t o t a l s  l e t  t h e  h i g h e s t  r e s p o n s e  f o r  

e a c h  s t r i p  e q u a l  100 and  l e t  e a c h  o f  t h e  o t h e r  v a lu e s  i n  

t h e  same g ro u p  have  i t s  p r o p o r t i o n a l  v a l u e .  The v a lu e s
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t h e n  "become

1 R e s p o n s e  i n  m i l l i -  *
1 !m e t e r s  f o r  s t r i p s  N o .1 Sum
| Do s e 1 1 2 5 4 1 mm ♦

100 100 100 100 400

S1 100 100 100 80 380 A = 40

*2 50 50 50 90 240 B = 120

S2 50 50 50 70 220

and  t h e  e r r a t i c  r e s p o n s e s  o f  s t r i p  4 have  much l e s s  e f f e c t  

on  t h e  r e s u l t .  The e s t i m a t e d  p o te n c y  now i s :  M = 4 0 /1 2 0  x  

.2  s  .0 6 6 7 .  1 0 0 ( a n t i l o g  M) « 100 x  1 .1 6 5  = 1 1 6 .5 #  o f  t h e  

t r u e  v a l u e  i n s t e a d  o f  1 6 3 .4 #  a s  c a l c u l a t e d  p r e v i o u s l y .

To d e te r m i n e  w h e th e r  o r  n o t  c o n v e r s i o n  o f  t h e  r e s p o n s e s  

i n  t h i s  m anner  w ou ld  have a n y  p r a c t i c a l  e f f e c t  i n  e v a l u a t i n g  

t h e  p o t e n c y ,  t h e  r e s p o n s e s  c o n s t i t u t i n g  t h e  a s s a y s  i n  T a b le s  

IX t o  XXIV w ere  c o n v e r t e d  t o  " p e r c e n t a g e  h i g h e s t  r e s p o n s e  i n  

e ^ c h  g ro u p "  (#HR) a n d  t h e  d a t a  t r e a t e d  a s  b e f o r e .  F o r  exam ple  

t h e  d a t a  i n  T a b le  XXV ( a s s a y  19) w ere  c o n v e r t e d  to  #HR and  

a r e  g i v e n  I n  T a b le  XXVII. The r e s u l t s  o f  a s s a y s  9 t o  24 

a f t e r  c o n v e r s i o n  o f  th e  r e s p o n s e s  t o  #HR and s u b s e q u e n t  

a n a l y s i s  a r e  g i v e n  i n  T a b le  XXXI. T a b le  XXXII g i v e s  th e  

r e s u l t s  b y  b o t h  m e th o d s  o f  r e c o r d i n g  th e  r e s p o n s e s  f o r  com

p a r i s o n .
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TABLE XXVII. D a ta  f rom  T a b le  XXV (A ssay  19)
c o n v e r t e d  t o  % h i g h e s t  r e s p o n s e  (#HR).

“ P r e p h .  - " * r  ' v 2 ' *2 ;
1 Dose c c . -
T

3 .1 7  2 .3 8  2 .0 0  1 .50*
i

S t r i p  No •  * Group No . 1 R esp o n se  a s  $HR 1 Sum i n  mm

T e s t  1̂

T e s t  2<

T e s t

1

2

3

4

5

6

7

8

1

2

3

4

5

6 
7

s?

1

2
3

4

5

6 

7 

V8

1 

2
3

4

5

6

7

8 
9

10 

11 

12
13

14

15

16

17

18

19

20 

21 
22
23

24 

Sum

100

100

97

98 

86 
95 

71 

95 

87 

79

94

95 

66 
91

100
100

99 

99

100

100

100
100

100

100

2252

84 

83 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

94 

99 

100 

100 

91 

78 

61 

78 

99 

87

2254

67

67

82

32

74 

66 

64

57

64

81

85

40

27

82

21
90

64

72

85

70

75 

85 

82 

85

1617

30

62

79

9

59

44

61

48 

74 

68  

93 

85

49 

91 

40 

79 

55

72

73 

93 

36 

82 

67 

89

1538

281

312

358

239

319 

305 

296 

300 

325 

328 

372

320 

242 

364 

255 

368 

318 

343 

349 

341 

272 

345 

348 

361

7661
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DISCUSSION

E f f e c t  o f  C han g in g  S e n s i t i v i t y , The n a t u r e  o f  t h e  r e 

g r e s s i o n  c u r v e s ,  F i g u r e s  3a  and  3 b ,  s u g g e s t  t h a t  t h e i r  d e 

v i a t i o n  f ro m  a  s t r a i g h t  l i n e  may be due c h i e f l y  t o  c h a n g in g  

m ean s e n s i t i v i t y  o f  t h e  e i g h t  u t e r i n e  s t r i p s  a s  t h e  a s s a y  

p r o g r e s s e s .  T h a t  t h e r e  i s  u s u a l l y  s u c h  a change  i s  c l e a r l y  

shown b y  t h e  s h i f t i n g  p o s i t i o n  o f  t h e  r e g r e s s i o n  c u r v e s  I n  

F i g u r e  3c a n d  b y  t h e  s e n s i t i v i t y  c u r v e s  i n  F i g u r e  4 .  I n  

F ig u r e  3 c ,  i f  t h e r e  w ere  no ch an ge  i n  mean s e n s i t i v i t y  t h e  

f o u r  d o s e s  r e p e a t e d  I n  s u c c e s s i v e  t e s t s  w ould  p ro d u c e  t h e  

same r e g r e s s i o n  c u r v e s .  T h a t  i s ,  c u rv e s  1 -  2 ,  6 -  5 and  

9 - 1 0  f o r  t h e  s t a n d a r d  w ou ld  be  s u p e r im p o s e d .  T h is  w ou ld  

a l s o  be  t r u e  o f  c u r v e s  4 -  3 ,  7 -  8 and  11 -  12 f o r  t h e  

unknow n. Due t o  c h a n g in g  s e n s i t i v i t y  t h e  c u rv e s  d i f f e r  i n  

p o s i t i o n  a s  c a n  be s e e n  fro m  t h e  f i g u r e .

The c u r v e s  i n  F i g u r e  4 i l l u s t r a t e  th e  c h a n g in g  s e n s i 

t i v i t y  o f  t h e  s t r i p s  w h ich  o c c u r r e d  i n  t h i r t e e n  a s s a y s .  I f  

t h e r e  w ere  no ch an g e  i n  mean s e n s i t i v i t y  o f  t h e  u t e r i n e  

s t r i p s  t o  t h e  d ru g  t h e s e  c u r v e s  w ould  a l l  be s t r a i g h t  l i n e s  

p a r a l l e l  t o  t h e  a b s c i s s a s .  The change  i n  s e n s i t i v i t y  i s  

n o t  c o n s t a n t .  I n  some a s s a y s  t h e r e  I s  a m arked  I n c r e a s e ,  

i n  o t h e r s  t h e r e  I s  a  d e c r e a s e - —som etim es t h e r e  I s  b o th  

d e c r e a s e  and  i n c r e a s e  i n  t h e  same a s sa y *  I n  m ost c a s e s ,  

h o w e v e r ,  a l t h o u g h  t h e  r a t e  o f  change  d i f f e r s  i t  i s  u s u a l l y  

I n  one d i r e c t i o n  and  a p p ro a c h e s  l i n e a r i t y .

The c h i e f  d i f f i c u l t y  i n  t h e  d ev e lo p m en t  o f  a  s u i t a b l e  

p r o c e d u r e  f o r  c o n d u c t in g  th e  a s s a y  i s  t o  e l i m i n a t e  th e
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c o m p r i s e  e a c h  a s s a y *

F i g u r e  4* C u rv e s  Showing C hang in g  S e n s i t i v i t y *
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e f f e c t  o f  c h a n g in g  s e n s i t i v i t y *  The l o g a r i t h m  o f  t h e  p o te n c y
i

r a t i o  i s  g i v e n  b y  M « + y  -  y s / b  and  t h e  c h a n g in g

m ean s e n s i t i v i t y  o f  t h e  u t e r i n e  s t r i p s  m u s t  t h e r e f o r e  be c o n 

s i d e r e d  fro m  t h e  s t a n d p o i n t  o f  i t s  e f f e c t  on t h e s e  t e r m s . 

S in c e  y u  i s  t h e  mean r e s p o n s e  from  a l l  d o s e s  o f  t h e  unknown 

a n d  y g i s  t h e  mean r e s p o n s e  o f  a l l  d o s e s  o f  t h e  s t a n d a r d ,

7u  "  f a  w o u ld  have  i t s  t r u e  v a lu e  o n l y  i f  t h e  s t a n d a r d  and  

unknown d o s e s  w ere  g i v e n  a t  t h e  same l e v e l  o f  s e n s i t i v i t y *  

T h is  i s  m ost  n e a r l y  a p p ro a c h e d  when d o s e s  o f  s t a n d a r d  and  u n 

known a r e  g i v e n  a l t e r n a t e l y  a s  i n  a s s a y  2 (T a b le  I I ) .  U nder 

t h i s  C o n d i t i o n  t h e  d o s e s  o f  t h e  two s o l u t i o n s  t o  be  com pared  

a r e  s e p a r a t e d  by  o n l y  one  d o se  i n t e r v a l ,  20 m in u te s  i n  t h e s e  

a s s a y s ,  and  t h e  e f f e c t  o f  c h a n g in g  s e n s i t i v i t y  i s  l i m i t e d  t o  

t h a t  w h ich  o c c u r s  d u r i n g  t h i s  s h o r t  i n t e r v a l .

I n  o r d e r  t o  d e te r m in e  b f o r  e a c h  e x p e r im e n t  i t  i s  n e c e s 

s a r y  t o  u s e  a t  l e a s t  two d i f f e r e n t  d o s e s  o f  s t a n d a r d  a n d  two 

d i f f e r e n t  d o s e s  o f  unknown* To o b t a i n  t h e  t r u e  v a lu e  o f  b ,  

low a n d  h i g h  d o s e s  m u s t  be  g i v e n  a t  t h e  same l e v e l  o f  s e n s i 

t i v i t y .  T h is  c o n d i t i o n  i s  m o s t  e f f e c t i v e l y  s a t i s f i e d  b y  a d 

m i n i s t e r i n g  one low and  one  h i g h  d o se  o f  one p r e p a r a t i o n  

s u c c e s s i v e l y  a s  i n  a s s a y  14 (T a b le  X IV ). T h is  "d o se  o r d e r " ,  

h o w e v e r ,  makes i t  i m p o s s i b l e  t o  a l t e r n a t e  s t a n d a r d  and  u n 

known d o s e s ,  w h ic h  m u st  be  done to  e l i m i n a t e  t h e  e f f e c t  o f  

c h a n g in g  s e n s i t i v i t y  on  yu  -  y s . Any e r r o r  i n  th e  d e t e r 

m i n a t i o n  o f  b  w ou ld  n o t  u s u a l l y  have  much e f f e c t  on  t h e  e s t 

i m a t i o n  o f  p o t e n c y  b e c a u s e  th e  e f f e c t s  o f  s t a n d a r d  and  u n 

known c a n  be q u i t e  c l o s e l y  m a tc h e d  by  th e  a d m i n i s t r a t i o n  o f
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p r e l i m i n a r y  o r i e n t i n g  d o s e s  a n d ,  s i n c e  M = Tg -  X + yu  -  y 3/ b ,

a n  e r r o r  i n  b  w ou ld  have  l e s s  e f f e c t  a s  y  and  y  became e q u a l .u  s
The b v a l u e  i s ,  h o w e v e r ,  a  com ponent o f  t h e  fo r m u la  w h ic h  d e 

f i n e s  t h e  l i m i t s  o f  e r r o r  o f  t h e  a s s a y  and  s h o u ld  be  a s  a c 

c u r a t e  a s  p o s s i b l e .

O rd e r  o f  A d m i n i s t r a t i o n  o f  D o s e s .  The p r o c e d u r e  

a d o p te d  a s  s u i t a b l e  f o r  c o n d u c t in g  a n  a s s a y  was c h o s e n  on  

t h e  b a s i s  o f  t h e  ab o v e  c o n s i d e r a t i o n s  o f  t h e  e f f e c t  o f  c h a n g 

i n g  s e n s i t i v i t y .  The o b j e c t  i s  t o  o b t a i n  c r i t i c a l  d a t a  o v e r  

t h e  s h o r t e s t  p o s s i b l e  r a n g e  o f  c h a n g in g  s e n s i t i v i t y ,  t h a t  i s ,  

d u r i n g  t h e  s h o r t e s t  p o s s i b l e  t i m e .  T h is  i s  done b y  g i v i n g  

th e  minimum num ber o f  d o s e s  ( f o u r )  t h a t  w i l l  p r o v i d e  d a t a  

f o r  t h e  c a l c u l a t i o n  o f  p o t e n c y  a n d  e r r o r  o f  t h e  a s s a y .  The 

d o s e s  a r e  a d m i n i s t e r e d  i n  t h e  f o l l o w i n g  o r d e r  i n  t h e  f i r s t  

" t e s t " :  Sg Ug w here  1 i n d i c a t e s  t h e  h i g h  d o s e  a n d  2

i n d i c a t e s  t h e  low d o s e .  To o b t a i n  g r e a t e r  a c c u r a c y  a n d  to  

f u r t h e r  n e u t r a l i z e  t h e  e f f e c t  o f  c h a n g in g  s e n s i t i v i t y  t h e  

d o s e s  a r e  r e p e a t e d  i n  a  s e c o n d  " t e s t ” w i t h  S a n d  U i n  r e 

v e r s e  o r d e r :  TJg Sg TJ  ̂ an(* a  " t e s t ” i n  t h e  o r d e r

Sg TJ  ̂ Ug 8 l f  r e v e r s i n g  S and  U and  t h e  o r d e r  o f  low and  

h i g h  d o s e s  w i t h i n  t h e  " t e s t ” . A c o m p le te  a s s a y  t h e n  c o n 

s i s t s  o f  t h r e e  s e p a r a t e  " t e s t s "  c a r r i e d  o u t  a t  d i f f e r e n t  

l e v e l s  o f  s e n s i t i v i t y  o f  t h e  u t e r i n e  s t r i p s .

To su m m a riz e ,  t h e  d o s e s  o f  s t a n d a r d  a n d  -unknown w h ic h  

a r e  fo u n d  b y  p r e l i m i n a r y  o r i e n t i n g  t e s t s  t o  p ro d u c e  a p 

p r o x i m a t e l y  e q u a l  e f f e c t s  and  t o  c a u s e  m o st ( p r e f e r a b l y  a l l )  

o f  t h e  s t r i p s  t o  r e s p o n d  c o m p r is e  t h e  two low d o s e s .  The
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h i g h  d o s e s  a r e  a u t o m a t i c a l l y  f i x e d  s i n c e  t h e y  a r e  l a r g e r  by  

a  d e f i n i t e  d o se  i n t e r v a l .  A l o g a r i t h m i c  i n t e r v a l  o f  ,2  was 

fo u n d  s u i t a b l e  i n  t h e  a s s a y s  15 t o  2 4 .  A l o g a r i t h m i c  i n t e r 

v a l  o f  , 3 0 ,  t h a t  i s  d o u b l in g  t h e  d o s e ,  c o u ld  be  u s e d  a s  i n  

some o f  t h e  p r e l i m i n a r y  a s s a y s  (1 0 ,  1 1 ,  1 3 ) .  The f o u r  d o s e s  

a r e  a d m i n i s t e r e d  i n  t h r e e  s u c c e s s i v e  " t e s t s ' 1 a s  f o l l o w s :

T e s t  1 T e s t  2 T e s t  3

'S2 VZ h  V  'U2 s g \  S l ’ 'S2 U1*U2 S1
T h is  i s  s i m i l a r  t o  S c h i l d ^  p r o c e d u r e  (2 0 )  e x c e p t  t h a t  

t h e  d o s e s  a r e  r e p e a t e d  o n  e i g h t  s t r i p s  i n s t e a d  o f  one  and  

t h e  d o s e s  a r e  n o t  g i v e n  i n  random  o r d e r .  When e i g h t  s t r i p s  

a r e  u s e d  " r a n d o m i z a t io n "  o c c u r s  b y  v i r t u e  o f  t h e  v a r i a b i l i t y  

o f  t h e  r e s p o n s e s  o f  t h e  d i f f e r e n t  s t r i p s  t o  a  g i v e n  d o s e .

A " p la n n e d "  o r d e r  o f  a d m i n i s t r a t i o n  o f  d o s e s  i s  d e s i r a b l e  

i n  t h i s  c a s e  t o  e x p e r i m e n t a l l y  m in im iz e  t h e  e f f e c t  o f  c h a n g 

in g  m ean s e n s i t i v i t y  w i t h i n  " t e s t s " .

I n  v iew  o f  t h e  n a t u r e  o f  t h e  s e n s i t i v i t y  c u r v e s  i n  

f i g u r e  4 ,  i t  may b e  t h a t  t h e  above  " d o sa g e  o r d e r "  d o e s  n o t  

r e p r e s e n t  t h e  o p t i m a l  p r o c e d u r e .  Most o f  t h e  c u r v e s  show 

a n  a lm o s t  l i n e a r  c h an g e  i n  s e n s i t i v i t y  o f  t h e  u t e r i n e  s t r i p s  

f o r  a  g i v e n  a s s a y .  R e v e r s a l  o f  t h e  low and  h ig h  d o s e s  i n  

" t e s t  2" above s h o u l d  more e f f e c t i v e l y  n e u t a l i z e  t h e  e f f e c t  

o f  c h a n g in g  s e n s i t i v i t y  o n  t h e  d e t e r m i n a t i o n  o f  b .  On t h e  

o t h e r  h a n d ,  t h e  o r d e r  o f  d o s e s  i n  " t e s t  3" w ould  seem more 

s a t i s f a c t o r y  b e c a u s e  i t  assum es a  l i n e a r  ch an g e  i n  s e n s i 

t i v i t y  o n l y  d u r i n g  th e  p e r i o d  o f  one " t e s t "  b o t h  w i t h  r e 

s p e c t  t o  S and  TJ and  t h e  low and  h ig h  d o s e s . P r o b a b ly  th e
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n e a r e s t  a p p r o a c h  t o  t h e  c o m p le te  e l i m i n a t i o n  o f  t h e  e f f e c t  

o f  c h a n g in g  s e n s i t i v i t y  w o u ld  be  t o  a d m i n i s t e r  t h e  d o s e s  

a s  f o l l o w s :

T e s t  1 T e s t  2 T e s t  5
— ■— A .  >  ^  m m  n . ^ i  . . . . . i  n v  j  I — i —  A l  ^

M V ?  2 S1 s2 V  g Ul * 2
More t e s t s  c o u ld  be  c o n d u c te d  to  i n c r e a s e  t h e  a c c u r a c y  o f  

a n  a s s a y .

F u r t h e r  im p ro v em en t c o u l d  p r o b a b l y  be  e f f e c t e d  b y  r e 

d u c in g  t h e  t im e  i n t e r v a l  b e tw e e n  d o s e s ,  t h e r e b y  r e d u c i n g  

t h e  t im e  n e c e s s a r y  t o  c o m p le te  a  " t e s t "  a n d  t h e r e f o r e  t h e  

t im e  d u r i n g  w h ic h  c h a n g in g  s e n s i t i v i t y  w o u ld  a f f e c t  t h e  

r e s u l t .  The t e n  m in u te  p e r i o d  a l l o w e d  f o r  t h e  a c t i o n  o f  

a  g i v e n  d o se  i n  t h e s e  a s s a y s  c o u ld  p r o b a b l y  be  r e d u c e d  b y  

s e v e r a l  m i n u t e s .  The t im e  f o r  t h e  " n o rm a l"  r e c o r d i n g  c o u l d  

a l s o  be r e d u c e d  so m ew h a t.  I f  t h e  t im e  i n t e r v a l  b e tw e e n  d o s e s  

w ere  r e d u c e d  f ro m  tw e n ty  m in u t e s  to  f i f t e e n  m i n u t e s ,  one 

" t e s t "  c o u l d  be  c o m p le te d  i n  s i x t y  m in u te s  i n s t e a d  o f  e i g h t y .  

O th e r  d r u g - t i s s u e  c o m b i n a t i o n s ,  s u c h  a s  s o l u t i o n  o f  p o s t e r i o r  

p i t u i t a r y  o n  i s o l a t e d  g u i n e a  p i g  u t e r u s  may p e r m i t  o f  a n  

e v e n  f u r t h e r  r e d u c t i o n  i n  t h e  t im e  i n t e r v a l .

Su i t a b i l i t y  o f  t h e  U t e r i  U sed . A l l  u t e r i  w ere  s u c c e s s 

f u l l y  em p lo y ed  b u t  c o n s i d e r a b l e  d i f f e r e n c e  i n  t h e  am ount o f  

v a r i a t i o n  i n  r e s p o n s e  t o  t h e  d ru g  was e n c o u n t e r e d  i n  u t e r i  

f ro m  different a n i m a l s .  Th l s  v a r i a t i o n  i s  a b i o l o g i c a l  

phenomenon i n h e r e n t  i n  th e  t i s s u e  i t s e l f  and  c a n n o t  be  c o n -  

t r o l l e d .  The q u a n t i t y  <T> w h ic h  i s  t h e  s t a n d a r d  d e v i a t i o n  

o f  t h e  r e s p o n s e s  o f  t h e  t i s s u e  s t r i p s  t o  a g i v e n  d o s e ,  i s  

a  m e a s u re  o f  t h i s  v a r i a t i o n .  H ow ever, t h e  n u m e r i c a l  v a lu e
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TABLE XXVIII

C o m p ariso n  o f  t h e  V a r i a b i l i t y  o f  t h e  R e sp o n se s  
(<r/b) o f  S t r i p s  f ro m  D i f f e r e n t  U t e r i .

I

A ssa y  1 
No. »

WeTghV «’ 
R a b b i t  1 

Kg. 1

W eigh t
U te r u s
Grains | o >

9 1 . 9 2 . 1 .2 5 0 0

10 2 . 5 4 . 2 .1 5 1 6

11 2 .7 7 . 2 .1 3 6 1

12 2 . 2 2 . 2 .158 7

15 it tt # .1 6 7 2

14 2 . 4 6 . 8 .0 8 2 2

15 tt tt .0 7 6 9

16 1 . 8 4 . 5 .0 9 3 6

17 tt tt .0 9 8 5

18 1 .7 2*9 .1 3 3 1

19 tt tt .0 8 6 4

20 1 .9 3 .1 .1622

21 it tt .2 0 7 4

22 2 . 5 3 . 8 .185 4

25 tt tt .1412

24 1 .8 1 .8 .2424

& Strips were prepared from the remaining horn 
of the same uterus employed i n  the preceding
assay•
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o f  <r w i l l  v a r y  f ro m  one a s s a y  t o  a n o t h e r  d e p e n d in g  on  t h e  

l e n g t h  o f  t h e  t i s s u e  s t r i p s  u s e d ,  m a g n i f i c a t i o n  o f  r e s p o n s e s  

***£ o t h e r  u n d e te r m in e d  f a c t o r s .  C o m p ariso n  o f  t h e  v a l u e s  

o f  c7 f ro m  d i f f e r e n t  a s s a y s  t h e r e f o r e  y i e l d s  no u s e f u l  i n 

f o r m a t i o n .  The v a r i a b i l i t y  o f  t h e  r e s p o n s e s  o f  t h e  t i s s u e  

s t r i p s  u s e d  i n  d i f f e r e n t  a s s a y s  c a n ,  h o w e v e r ,  be  r e d u c e d  t o  

a  c o m p a ra b le  e x p r e s s i o n  b y  d i v i d i n g  <T b y  t h e  s l o p e  b  o f  t h e  

r e g r e s s i o n  c u r v e .  The v a l u e  o f  <?/b t h e n  p r o v i d e s  a n  a b 

s o l u t e  m e a s u re  o f  t h e  v a r i a b i l i t y  o f  t h e  r e s p o n s e s  o f  t h e  

t i s s u e  s t r i p s  u s e d  i n  a  g i v e n  a s s a y  ( 2 0 ) .

S m a ll  v a l u e s  f o r  <r/b i n d i c a t e  s m a l l  v a r i a t i o n s  a n d ,  

c o n v e r s e l y ,  l a r g e  v a l u e s  i n d i c a t e  g r e a t e r  v a r i a t i o n .  The 

r e s u l t  o f  an  a s s a y ,  when <r/b i s  s m a l l ,  i s  m ore a c c u r a t e  

f o r  a  g i v e n  num ber o f  r e s p o n s e s .  T h e r e f o r e ,  a  u t e r u s  w h ic h  

y i e l d s  a  s m a l l  <r/b v a lu e  i s  m ore s u i t a b l e  t h a n  t h o s e  g i v i n g  

h i g h  v a l u e s .

I n s p e c t i o n  o f  T a b le  X X V III, c o m p i le d  f o r  a s s a y s  9 t o  

2 4 ,  r e v e a l s  t h a t  i n  g e n e r a l  t h e  h e a v i e r  (more m u s c u la r )  

u t e r i  u s u a l l y  o b t a i n e d  f ro m  t h e  l a r g e r  r a b b i t s  a r e  m ore 

s u i t a b l e  f o r  t h i s  m ethod  o f  a s s a y  b e c a u s e  t h e y  g i v e  s m a l l e r  

c / b  v a l u e s .  W h ile  c o r r e l a t i o n  i s  n o t  s i g n i f i c a n t  t h e r e  i s

a  t r e n d  i n  t h i s  d i r e c t i o n .

Discussion of Results of Assays. The results of the 
entire series of assays (Tables XXIX and XXX) indicate 
that an estimate of potency can be made by any one of 
several procedures so far as order of administration of 
doses, logarithmic interval between low and high doses and
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TABLE XXIX

R e s u l t s  o f  A ssa y s  1 t o  8** 
( s e e  T a b le s  I  t o  V I I I ) .

A s s a y  T 
No. *

T ru e  p o t e n c y  1 
% s t a n d a r d .  1

E s t i m a t e d  1 
p o t e n c y . $  s t d . 1

t e r  c e n t .  ^ 
t r u e  p o t e n c y !

t e r  cem  
e r r o r .

1 8 6 .5 8 8 .4 1 0 2 .2 2 . 2

2 1 3 4 .0 1 4 0 .1 1 0 4 .5 + 4 . 5

3 4 7 .0 5 4 .6 1 1 6 .2 + 1 6 .2

4 8 0 .0 7 6 .7 9 5 .9

H•1

5 1 6 2 .0 1 6 2 .0 1U 0 .0 0 . 0

6 2 5 0 .0 2 2 9 .0 9 1 .2 -  8 . 8

7 9 8 .0 8 0 .0 8 1 .6 -  1 8 . 4

8 1 5 2 .0 1 3 5 .0 8 8 .8 -  1 1 .2

*  No a n a l y s e s  o f  v a r i a n c e  w ere  made f o r  t h e s e  a s s a y s .



TABLE XXX, Results of Assays 9 to 24 (Tables IX to XXIV),
* True T E s t* d  * 

As say * p o tency*p o tency*  
No. *i  S t d .  1 % S t d , 1

, sMt  x 
( P - .9 9 )

*L im i t s  o f  e r r o r  
1 o f  e s t i m a t e  %
* ( P -  .99}

fP e r  c e n t .  
* t r u e  v a lu e  
* ( E s t  * d / t r u e )

1-----
*Per c e n t .  
1 e r r o r

"* 1 S i g n i f i c a n c e  
* *of d e v i a t i o n  
1 cr/b *from p a r a l l e l . *

9 2 2 4 .0 2 4 2 .7 .1 3 6 5 1 7 7 .2 - 3 3 2 .4 1 0 8 .3 4  8 .3 .2500 0

10 1 2 4 .0 1 1 2 .9 .0992 8 9 .8 - 1 4 1 .8 9 1 .0 -  9 .0 .1516 S

11 1 4 4 .0 1 2 7 .5 .0902 1 0 3 .6 - 1 5 6 .9 8 8 .5 -  1 1 .5 .1361 0

12 4 4 .0 4 6 .1 .1314 3 4 .1 - 6 2 .5 1 0 4 .7 4 4 .7 .1587 s
15 9 4 .0 1 0 6 .3 .0 8 8 4 8 6 .7 - 1 3 0 .3 1 1 3 .1 4 1 3 .1 .1672 0

14 54 .0 6 2 .9 .0 4 3 5 5 6 .9 - 6 9 .5 1 1 6 .5 4 1 6 .5 .0822 HS

15** 5 4 .0 5 8 .5 .042 1 5 3 .1 - 6 4 .4 1 0 8 .3 4 8 .3 .0769 0

16 1 8 6 .0 1 8 7 .1 .049 2 1 6 7 .0 - 2 0 9 .5 1 0 0 .6 4 0 .6 .0936 0

17 1 8 6 .0 1 7 0 .8 .05 49 1 5 0 .5 - 1 9 3 .8 9 1 .8 -  8 .2 .0985 0

18 6 8 .0 7 2 .5 .0 7 0 6 6 1 .6 - 8 5 .3 1 0 6 .6 4  6 ,6 .1331 0

19 6 8 ,0 7 6 .6 .0457 6 8 .9 8 - 8 5 .1 7 1 1 2 .6 4 1 2 .6 .0864 0

20 2 2 .0 1 7 .3 .1092 1 3 .5 - 2 2 .3 7 8 .6 -  2 1 .4 .1622 0

21 9 6 .0 9 5 .7 .1 2 1 3 7 2 .3 - 1 2 6 .5 99 .7 -  0 . 3 ,2074 0

22 1 4 0 .0 1 1 5 .6 .1 0 1 5 9 1 .5 - 1 4 6 .1 8 2 .6 . -  1 7 .4 .1854 0

23 7 6 .0 7 9 .0 .0 5 9 5V 6 8 .9 - 9 0 .6 1 0 3 .9 4  3 .9 .1412 0

24 1 4 4 .0 1 4 2 .2 .1 2 8 3 1 0 5 .8 - 1 9 1 .1 9 8 .8 -  1 .2
‘a n . 1 <\-■

.242 4  
nnf, s i e n i f l i

HS 
5"aht.*F t e s t  ( 2 0 ) .  H -E Tghly  s I g r i i ' i ' i b 'a n t , p > .9 9 $  S - s i g n i f l e a n t ,  R > .y b ;  0 - n  

# #  A ssays  15 t o  24 w ere  made b y  t h e  p r o c e d u r e  a d o p te d  ( s e e  p ag e  6 6 ) •
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t h e  num ber o f  p o i n t s  on  t h e  r e g r e s s i o n  l i n e  a r e  c o n c e r n e d .  

The a v e r a g e  e r r o r  f o r  t h e  tw e n ty  f o u r  a s s a y s  i s  8 .7 1 $  £ 

5 .9 5 $ .  The r e s u l t s  o f  t h e  l a s t  t e n  a s s a y s , 15 t o  24 (T a b le  

XXX* colum n 7 ) ,  c o n d u c te d  b y  t h e  p r o c e d u r e  a d o p te d  a s  m o s t  

s u i t a b l e  f o r  r e a s o n s  s t a t e d  p r e v i o u s l y ,  show a n  a v e r a g e  

e r r o r  o f  8 .0 5 $  -  7 . 2 1 $ .  S even  o f  t h e  t e n  a s s a y s  g a v e  e r r o r s  

o f  l e s s  t h a n  1 0 . $ .  The l a r g e s t  e r r o r  o b t a i n e d  i n  a n y  a s s a y  

was 2 1 .4 $  ( a s s a y  2 0 ) .  The t r u e  p o t e n c y  o f  t h e  unknown i n  

t h i s  a s s a y  ( 2 2 .0 $  o f  s t a n d a r d )  i s ,  h o w e v e r ,  w i t h i n  t h e  com

p u t e d  P s  0 .9 9  l i m i t s  o f  e r r o r  ( 1 3 .5 $  t o  2 2 . 3 $ ) .

The l i m i t s  o f  e r r o r  o f  t h e  e s t i m a t e d  p o t e n c i e s ,  c a l c u 

l a t e d  b y  t h e  m e th o d  d e s c r i b e d ,  p r o v i d e  a  g ood  i n d i c a t i o n  o f  

t h e  r e l i a b i l i t y  o f  th e  r e s u l t s  o f  i n d i v i d u a l  a s s a y s .  The 

t r u e  p o t e n c i e s  o f  t h e  unknowns i n  a s s a y s  15 t o  24 ( T a b le  

XXX, co lum n 2 ) ,  w i t h  t h e  e x c e p t i o n  o f  a s s a y  1 9 ,  a r e  w i t h i n  

t h e  co m p u ted  P » .9 9  l i m i t s  o f  e r r o r  (T a b le  XXX, co lum n  5 ) .  

The t r u e  p o t e n c y  o f  t h e  unknown i n  a s s a y  19 ( 6 8 .0 $ )  i s  b a r e 

l y  o u t s i d e  t h e  com puted  l i m i t s  o f  e r r o r  ( 6 8 .9 8 $  t o  8 5 . 1 7 $ ) .

The Byfi v a l u e s  f o r  P * .99  (T a b le  XXX, co lum n 4 )  f ro m  

w h ic h  t h e  l i m i t s  o f  e r r o r  a r e  c a l c u l a t e d  (M ± s ^ t )  r a n g e  

f ro m  .0 4 2 1  i n  a s s a y  15 t o  .128 3  i n  a s s a y  2 4 .  The l i m i t s  

o f  e r r o r  f o r  i n d i v i d u a l  a s s a y s  t h e r e f o r e  v a r y  b e tw e e n  9 0 .7 6 $  

t o  1 1 0 .2 $  a n d  7 4 .4 2 $  t o  1 3 4 .4 $  o f  th e  t r u e  v a l u e s .  B e ca u se  

t h e  l i m i t s  o f  e r r o r  f o r  d i f f e r e n t  a s s a y s  a r e  n o t  c o n s t a n t  

i t  i s  n e c e s s a r y  t o  com pute  t h e s e  l i m i t s  f o r  e a c h  a s s a y  i n  

o r d e r  t o  d e te r m in e  t h e  r e l i a b i l i t y  o f  t h e  r e s u l t .

The v a l u e s  o f  d / b  (T a b le  XXX, colum n 8) v a r y  fro m
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♦0769 i n  a s s a y  15 t o  .2 4 2 4  i n  a s s a y  2 4 .  T hese  v a l u e s  i n 

d i c a t e  t h e  e x t e n t  o f  t h e  v a r i a b i l i t y  o f  t h e  u t e r i n e  s t r i p s  

i n  t h e s e  a s s a y s .  They  a r e  r a t h e r  l a r g e  a n d  v a r y  o v e r  a  c o n 

s i d e r a b l e  r a n g e  w h ic h  i s  n o t  u n u s u a l  f o r  t h i s  ty p e  o f  a s s a y .  

Any im prov em en t i n  t e c h n i q u e ,  s u c h  a s  s e l e c t i o n  o f  c e r t a i n  

t y p e s  o f  u t e r i  o r  i n c r e a s e d  e f f i c i e n c y  o f  t h e  m e c a h n i c a l  

a r r a n g e m e n t  o f  t h e  a p p a r a t u s  w h ic h  w ou ld  r e d u c e  t h e  v a l u e  

o f  d / b ,  w o u ld  i n c r e a s e  t h e  a c c u r a c y  o f  t h e  a s s a y s .

The m e th o d  o f  a s s a y  i s  b a s e d  on  t h e  a s s u m p t io n  t h a t  

t h e  r e s p o n s e  t o  th e  d r u g  i n c r e a s e s  l i n e a r l y  w i t h  t h e  l o g 

a r i t h m  o f  t h e  d o s e .  The a n a l y s i s  o f  v a r i a n c e  f o r  t h e  a s 

s a y  i n  i t s  p r e s e n t  fo rm  d o e s  n o t  i n c l u d e  a  t e s t  f o r  d e v i a 

t i o n  fro m  l i n e a r i t y  b u t  t h e  t e s t  f o r  d e v i a t i o n  f ro m  p a r a l l e l 

ism  i s  a n  i n d i r e c t  t e s t  o f  l i n e a r i t y  and  i s  s u f f i c i e n t l y  

s t r i n g e n t  t o  i n d i c a t e  t h a t  i n  t h e  p r o c e d u r e  a d o p te d  t h e  

a s s u m p t io n  o f  l i n e a r i t y  i s  n o t  u n w a r r a n t e d .  When t h e r e  i s  

a  s i g n i f i c a n t  d e v i a t i o n  f ro m  p a r a l l e l i s m  t h e  r e s u l t s  o f  a n  

a s s a y  s h o u ld  n o t  have  a s  much w e ig h t  a s  when t h e  l i n e s  a r e  

p a r a l l e l .  T h is  w ou ld  p r o b a b l y  be  i m p o r t a n t  i n  t h e  a p p l i 

c a t i o n  o f  t h e  p r o c e d u r e  t o  t h e  a s s a y  o f  e rg o n o v in e  i n  c ru d e  

e r g o t  w h e re  s a m p le s  o f  e rg o n o v in e  s o l u t i o n s  m ig h t  be  c o n 

t a m i n a t e d  w i t h  t h e  a n t a g o n i s t i c  e r g o t o x i n e - l i k e  a l k a l o i d s  

and  so  g i v e  a  r e g r e s s i o n  c u rv e  n o t  p a r a l l e l  w i t h  t h e  r e 

g r e s s i o n  c u rv e  o f  t h e  e r g o t o x i n e  f r e e  s t a n d a r d  s o l u t i o n .

The r e g r e s s i o n  l i n e s  f o r  s t a n d a r d  and  unknown show 

s i g n i f i c a n t  d e v i a t i o n s  from  p a r a l l e l i s m  i n  a s s a y s  10 and 

12 (T a b le  XXX, co lum n 9) and  h i g h l y  s i g n i f i c a n t  d e v i a t i o n s
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f ro m  p a r a l l e l i s m  i n  a s s a y s  14 and  2 4 .  I n  o n l y  one a s s a y  

( a s s a y  2 4 ) ,  o f  t h e  s e r i e s  15 t o  2 4 ,  was t h e r e  a  s i g n i f i c a n t  

d e v i a t i o n  fro m  p a r a l l e l i s m  i n d i c a t i n g  t h a t  t h e  p r o c e d u r e  

a d o p te d  f o r  t h i s  s e r i e s  I s  m ore s u i t a b l e  f o r  c a r r y i n g  o u t  

t h e  a s s a y  t h a n  t h o s e  em p lo yed  i n  a s s a y s  9 t o  1 4 .

A l l  o f  t h e  a s s a y s  a n a l y z e d  (9 to  24) show ed h i g h l y  

s i g n i f i c a n t  r e g r e s s i o n  (P  t e s t  ( 2 0 ) )  m ak in g  a  q u a n t i t a t i v e  

e s t i m a t e  o f  t h e  p o t e n c y  p o s s i b l e .  A l l  o f  t h e s e  a s s a y s  a l s o  

showed h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  among g r o u p s  o f  r e 

s p o n s e s  show ing  t h e  n e c e s s i t y  f o r  e l i m in & t ln g  t h e s e  d i f f e r 

e n c e s  f ro m  t h e  e s t i m a t e  o f  e r r o r .

The r e s u l t s  o f  a s s a y s  9 t o  2 4 ,  co m p u ted  a f t e r  c o n v e r t 

in g  t h e  d a t a  t o  p e r c e n t a g e  o f  t h e  h i g h e s t  r e s p o n s e  i n  e a c h  

g ro u p  ($HR) a r e  g i v e n  i n  T a b le  XXXI and  a p p r o p r i a t e  v a l u e s  

a r e  com pared  i n  T a b le  XXXII. The m ean v a l u e s  a n d  s t a n d a r d  

d e v i a t i o n s  o f  s y f i  (P = . 9 9 ) ,  p e r  c e n t ,  e r r o r  a n d  cr/b a r e  

somewhat s m a l l e r  a f t e r  c o n v e r s i o n  o f  t h e  r e s p o n s e s .  D e v ia 

t i o n s  f ro m  p a r a l l e l i s m  a r e  somewhat l e s s .  The r e s u l t s  o f  

some i n d i v i d u a l  a s s a y s  a r e  c h a n g e d  c o n s i d e r a b l y  ( a s s a y s  1 2 ,  

1 7 ,  20 )  b u t  t h e  m ean v a l u e s  a r e  so  n e a r l y  t h e  same t h a t  i t  

i s  c o n c lu d e d  t h a t  c o n v e r s i o n  o f  t h e  r e s p o n s e s  i n  t h i s  m an

n e r  d o e s  n o t  p ro d u c e  s u f f i c i e n t  Im provem ent i n  t h e  a c c u r a c y  

o f  t h e  a s s a y s  t o  j u s t i f y  t h e  a d d i t i o n a l  c a l c u l a t i o n s  i n 

v o l v e d  i n  c o n v e r t i n g  t h e  r e s p o n s e s .



TABLE XXXI, R e s u l t s  o f  A ssays  9 t o  24 a f t e r  C o n v e r s io n  o f  t h e  R esponses from 
M i l l i m e t e r s  t o  P e r c e n ta g e  H i g h e s t  R e sp o n se  i n  Each Group (#HR).

1 T rue  1 E s t* d  1 ’ T L im i ts  o f  e r r o r  * P e r  c e n t  • f * TS ig n i f ic a n c e  .
A ssay ’p o te n c y  p o t e n c y 1 fljjt f o f  e s t i m a t e  % ’ t r u e  v a lu e  !P e r  c e n t . 1 *of d e v i a t i o n  
No. T % S t d . 1 % S t d . f ( P - . 9 9 ) y ( P - .9 9 )  T ( E s t * d / t r u e )* e r r o r  * <r/b ' from p a r a l l e l . *

9 2 2 4 .0 2 3 7 .8 .1198 1 8 0 .5 - 3 1 3 .3 1 0 6 .2 + 6 .2 .2205 0

10 1 2 4 .0 1 0 8 .1 .1600 7 4 .8 - 1 5 6 .2 8 7 .2 - 1 2 .8 .2043 0

11 1 4 4 ,0 1 2 6 .0 .0763 1 0 3 .4 - 1 4 6 .9 8 7 .5 - 1 2 .5 .1141 0

12 4 4 .0 4 9 .1 .0997 3 9 .0 - 6 1 .8 1 1 1 .6 1 1 .6 .1286 s

13 9 4 .0 1 0 5 .7 .0590 9 2 .3 - 1 2 1 .1 1 1 2 .4 + 1 2 .4 .1116 0

14 5 4 .0 6 1 .2 .0701 5 2 .1 - 7 1 .9 1 1 3 .3 1 3 .3 .1310 s

5 4 .0 5 9 .1 .0477 5 3 .0 - 6 6 .0 1 0 9 .4 9 . 4 .0878 0

16 1 8 6 .0 1 9 0 .8 .0448 1 7 2 .1 - 2 1 1 .5 1 0 2 .6 + 2 . 6 .0850 0

17 1 8 6 .0 1 7 6 .8 .0412 1 6 0 .8 - 1 9 4 .4 9 5 .1 - 4 .9 .0759 0

18 6 8 .0 7 0 .7 .0742 5 9 .6 - 8 3 .8 1 0 4 .0 + 4 . 0 .1361 0

19 6 8 .0 7 7 .0 .0 5 5 9 6 7 .7 - 8 7 .6 1 1 3 .2 * 1 3 .2 .1061 0

20 2 2 .0 1 9 .8 .0 5 4 5 1 7 .6 - 2 2 .4 9 0 .0 - 1 0 .0 .0951 0

21 9 6 .0 9 5 .3 .0760 8 0 .0 - 1 1 3 ,5 9 9 .3 0m 0 . 7 .129 3 0

22 1 4 0 .0 1 1 2 .0 .0907 9 0 .9 - 1 3 8 .0 8 0 .0 - 2 0 .0 .1 6 7 3 0

23 7 6 .0 7 9 .0 .0 7 7 5 . 6 6 .1 - 9 4 .5 1 0 3 .9 3 .9 .1 4 5 8 0

24 1 4 4 .0 1 4 5 .1 .09 16 1 1 7 .5 1 7 9 .1 1 0 0 .8 * 0 . 8 ,1737 s
#  and Same a s  I n  T a b le  XXX.



TABLE XXXII, C om parison  o f  R e s u l t s  O b ta in e d  b y  R e c o r d in g  R esponse  i n  M i l l im e te r s
(mm.) and P e r c e n ta g e  H i g h e s t  R e sp o n se  ($HR) from  T a b le s  XXX and XXXI.

' r  r ~  » i r  ' “'M g .  Dev.’* S ig .  Dev,
A ssay 1 
No. 1 SM̂  (mm.)

1 SMt
1 (JJHR)

1 ii
e r r o r
(mm)

1 % e r r o r  1
1 i % m )  1

cr/b » 
(m m.) 1

cr/b *
( % m )  1

P a r a l l e l . » 
(mm) 1

P a r a l l e
($HR)

9 .1365 .1198 8 .3 + 6 .2 .2 5 0 0 .2205 0 0

10 .0992 .1600 9 .0 -  1 2 .8 .1 5 1 6 .2043 S 0

11 .0902 .0763 - 1 1 .5 -  1 2 .5 .1 3 6 1 .11 41 0 0

12 .1314 .0997 + 4 .7 + 1 1 .6 .1 5 8 7 .1 2 8 6 S S

13 .0884 .0590 1 3 .1 +- 1 2 .4 .1 6 7 2 .1 1 1 6 0 0

14 .0435 .0701 +  1 6 .5 +  1 3 .3 .0 8 2 2 .1 3 1 0 HS s

15 .0421 .0477 •+ 8 .3 'h 9 . 4 .0 7 6 9 .0 8 7 8 0 0

16 .0492 .0 4 4 8 + 0 .6 •#* 2 . 6 .0 9 3 6 .0 8 5 0 0 0

17 .0549 .0412 - 8 .2 -  4 .9 .0 9 8 5 .075 9 0 0

18 .0706 .07 42 6 .6 ■f- 4 . 0 .133 1 .1 3 6 1 0 0

19 .0457 .0559 1 2 .6 + 1 3 .2 .0 8 6 4 .1 0 6 1 0 0

20 .1092 .0 5 4 5 - 2 1 .4 -  1 0 .0 .1 6 2 2 .09 51 0 0

21 .1213 .076 0 - 0 . 3 -  0 . 7 .2 0 7 4 .1 2 9 3 0 0

22 .1015 .0907 - 1 7 .4 -  2 0 .0 .1 8 5 4 .1 6 7 3 0 0

23 .0595 .0775 ■f 3 .9 •f* 3 .9 .1412 .1 4 5 8 0 0

24 .1283 .0916 _ 1 .2 *  0 . 8 .2 4 2 4 .17 37 HS s
Mean 
S td .D e v .

.0857

.0 3 4 3
.0 7 7 4
.0307

8 .9 8
5 .7 8

8 .6 4
5 .5 0

.1 4 8 3

.0 5 4 1
.1 3 2 0
.0 4 1 8
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g-Hfl M a t e r i a l  R e q u i r e d  f o r  an  A s s a y . An a s s a y  i n 

v o l v i n g  t h r e e  " t e s t s ” a s  d e s c r i b e d  c a n  be c o m p le te d  c o n v e n 

i e n t l y  i n  one  d a y .  The t im e  r e q u i r e d  i s  g o v e rn e d  b y  t h e  

t im e  i n t e r v a l  b e tw ee n  d o s e s  a n d  t h e  t o t a l  number o f  d o s e s  

e m p lo y e d ,  i n c l u d i n g  t h e  p r e l i m i n a r y  o r i e n t i n g  d o s e s  and  t h e  

m ax im al d o s e .  I n  t h e  a s s a y s  r e p o r t e d  (15  t o  24) t h e  d o se  

i n t e r v a l  was tw e n ty  m in u te s  and  t h e  t o t a l  number o f  d o s e s  

v a r i e d  fro m  15 t o  1 8 .  The a c t u a l  p e r f o rm a n c e  o f  a n  a s s a y  

was c o m p le te d  t h e r e f o r e  i n  f rom  5 t o  6 h o u r s • A d d i t i o n a l  

t im e  i s  r e q u i r e d  f o r  p r e p a r i n g  t h e  f r e s h  Van Dyke and  H a s t 

i n g ^  s o l u t i o n  a n d  p r e p a r i n g  a n d  m o u n t in g  t h e  u t e r i n e  s t r i p s  

f o r  e a c h  a s s a y .

The am ount o f  e rg o n o v in e  r e q u i r e d  f o r  c o m p l e t i o n  o f  an  

a s s a y  o f  t h r e e  " t e s t s ” v a r i e s  d e p e n d in g  o n  t h e  s e n s i t i v i t y  

o f  th e  u t e r i n e  s t r i p s .  The t o t a l  am ount o f  e r g o n o v i n e  r e 

q u i r e d  f o r  e i t h e r  s t a n d a r d  o r  unknown n e v e r  e x c e e d e d  5 .2 5  

m i l l i g r a m s  ( a s s a y  2 1 ) .  U s u a l l y  c o n s i d e r a b l y  l e s s  was r e 

q u i r e d .  I n  a s s a y  1 5 ,  f o r  i n s t a n c e ,  l e s s  t h a n  1 m i l l i g r a m  

o f  sam ple  was s u f f i c i e n t .  An a d d i t i o n a l  am ount o f  s t a n d a r d ,  

a b o u t  2 t o  4 m i l l i g r a m s , m u s t  be  p r o v i d e d  t o  d e t e r m i n e  m ax

imum r e s p o n s e  o f  t h e  t i s s u e s  on  c o m p le t i o n  o f  t h e  a s s a y .

When t h i s  a s s a y  p r o c e d u r e  i s  a p p l i e d  t o  c ru d e  e r g o t  i t  

m u s t  be  rem em b ered  t h a t  t h e  e rg o n o v in e  c o n t e n t  v a r i e s  from  

z e r o  t o  a b o u t  tw e n ty  m i l l i g r a m s  p e r  one h u n d re d  gram s o f  

d ru g  ( 1 9 ) .  T h e r e f o r e  a n  a d e q u a te  sam ple  w ou ld  amount t o  a 

minimum o f  t w e n t y - f i v e  g ram s o r  m ore a c c o r d i n g  t o  t h e  s u s 

p e c t e d  e rg o n o v in e  c o n t e n t .
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SUMMARY

1 .  A new m eth o d  f o r  c o n d u c t in g  a  b i o l o g i c a l  a s s a y  on  i s o 

l a t e d  t i s s u e  i s  d e s c r i b e d *  R e s u l t s  a r e  com puted  m a th e 

m a t i c a l l y  and  t h e  l i m i t s  o f  e r r o r  f o r  i n d i v i d u a l  a s s a y s  

a r e  c a l c u l a t e d .  The m ethod  i n v o l v e s  t h e  u s e  o f  e i g h t  

t i s s u e  s t r i p s  and  t h e i r  r e s p o n s e s  a r e  m e a s u re d  q u a n t i 

t a t i v e l y .  The o r d e r  o f  a d m i n i s t r a t i o n  o f  d o s e s  i s  d e 

s i g n e d  t o  p r a c t i c a l l y  e l i m i n a t e  t h e  e f f e c t  o f  c h a n g in g  

mean s e n s i t i v i t y  o f  t h e  t i s s u e  s t r i p s .

2 .  The s u i t a b i l i t y  o f  th e  m e th o d  o f  a s s a y  i s  d e m o n s t r a t e d  

b y  t h e  e s t i m a t i o n  o f  t h e  p o t e n c i e s  o f  ttunknown" s o l u t i o n s  

o f  p u r e  e rg o n o v in e  m a l e a t e  i n  c o m p a r is o n  w i t h  s o l u t i o n s  

o f  t h e  same m a t e r i a l  o f  known c o n c e n t r a t i o n .  The a v e r 

ag e  e r r o r  o f  t e n  a s s a y s  was 8*05$  -  7 . 2 1 $ .  The com pu ted  

P = 0 .9 9  l i m i t s  o f  e r r o r  f o r  i n d i v i d u a l  a s s a y s  v a r i e d  

b e tw e e n  9 0 .7 6 $  t o  1 1 0 .2 $  an d  7 4 .4 2 $  t o  1 5 4 .4 $ .

3 .  An a t t e m p t  was made t o  i n c r e a s e  t h e  a c c u r a c y  o f  t h e  a s 

s a y s  b y  c o n v e r t i n g  t h e  m e a s u re d  r e s p o n s e s  o f  i n d i v i d u a l  

t i s s u e  s t r i p s  t o  p e r c e n t a g e  o f  t h e  h i g h e s t  r e s p o n s e  o f

- th e  s t r i p  i n  a  t e s t .  I t  was c o n c lu d e d  t h a t  c o n v e r s i o n  

o f  t h e  r e s p o n s e s  i n  t h i s  m anner p ro d u c e d  no im provem ent 

i n  t h e  a c c u r a c y  o f  th e  r e s u l t s .

4 .  E i g h t  t i s s u e  s t r i p s  w ere  p r e p a r e d  f o r  e a c h  a s s a y  from  

one  h o rn  o f  t h e  u t e r u s  o f  a r a b b i t  w h ic h  p r e v i o u s l y  

r e c e i v e d  e s t r o g e n i c  t h e r a p y  w i t h  s t i l b e s t r o l .  A l l  a n i 

m a ls  s a c r i f i c e d  p r o v i d e d  u t e r i n e  s t r i p s  w h ic h  w ere  s u e -

101496
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c e s s f u l l y  em ployed  I n  a n  a s s a y .

5 .  An a s s a y  c a n  be  c o n v e n i e n t l y  c o m p le te d  i n  one d a y  by  

t h i s  m e th o d .

6 .  A sa m p le  t o  b e  a s s a y e d  s h o u ld  c o n t a i n  a t  l e a s t  one to  

f i v e  m i l l i g r a m s  o f  e r g o n o v in e  d e p e n d in g  on  t h e  s e n s i 

t i v i t y  o f  t h e  u t e r i n e  s t r i p s .  A bout f i v e  m i l l i g r a m s  

a r e  n e c e s s a r y  t o  be  c e r t a i n  o f  h a v in g  s u f f i c i e n t  sam p le  

t o  c o m p le te  a n  a s s a y ,

7 .  The m e th o d  i s  recom m ended f o r  t h e  b i o l o g i c a l  a s s a y  o f  

e r g o n o v in e  i n  e r g o t  o r  e r g o t  p r e p a r a t i o n s  f ro m  w h ic h  

s o l u t i o n s  f r e e  o f  t h e  e r g o t o x i n e  g ro u p  c a n  be  p r e p a r e d .

The m e th o d  c a n  be  u s e d  t o  d e te r m in e  w h e th e r  o r  n o t  c h e m i

c a l  m e th o d s  f o r  t h e  e s t i m a t i o n  o f  e r g o n o v in e  I n  e r g o t

o r  i t s  p r e p a r a t i o n s  a c t u a l l y  m e a su re  th e  b i o l o g i c a l  a c t i v 

i t y  o f  t h e  d r u g .

8 .  The m e th o d  i s  recom m ended f o r  s t u d y  a s  t o  t h e  a p p l i c a t i o n  

o f  t h e  g e n e r a l  p r o c e d u r e  f o r  t h e  b i o l o g i c a l  a s s a y  o f  

o t h e r  s u b s t a n c e s  on  i s o l a t e d  p r e p a r a t i o n s ,  such , a s  P o s t e r 

i o r  P i t u i t a r y  I n j e c t i o n  U .S .P .X I I  on  g u in e a  p i g f s u t e r u s .

9* An a p p a r a t u s  o f  im p ro v ed  d e s i g n ,  f o r  r e c o r d i n g  in d e p e n d 

e n t l y  t h e  c o n t r a c t i o n s  o f  e i g h t  t i s s u e  s t r i p s  im m ersed  

i n  one  cham ber i n  a  c o n s t a n t  t e m p e r a tu r e  b a t h ,  i s  d e 

s c r i b e d .
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