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A PH&RMACO LOGICAL STUDY OP USTIIAGO.

INTRODUCTION

U s tila g o  was d e f in e d  in  th e  U n ite d  S ta te s  Pharm acopoeia o f  1880 ( 1 ) 

a s  th e  sp o re s  o f  U s t i la g o  m ay d is , w hich a re  p a r a s i t i c  on v a r io u s  p a r t s  

o f  th e  c o m  p la n t .  I t  a p p e a rs  a s  i r r e g u l a r ,  g lobose  m asses , sometimes 

15 c e n tim e te rs  th ic k ,  c o n s is t in g  o f  a  b la c k is h  membrane in c lo s in g  innum er­

a b le  b ro w n -b lack , g lo b u la r  and n o d u la r  sp o re s  and  p o s se s s in g  an u n p le a s ­

a n t  odor and  t a s t e .

T h is  p a r a s i t i c  grow th upon c o rn , commonly known in  th e  U n ite d  S ta te s  

a s  " sm u t" , h a s  d o u b tle s s  ap p ea red  w ith  th e  c u l t i v a t io n  o f  m aize from  a  

v e ry  rem ote p e r io d ,  though the  p re c is e  d a te  o f  i t s  e a r l i e s t  n o t ic e  i s  

d i f f i c u l t  to  a s c e r t a in  from  th e  l i t e r a t u r e .

Among th e  f i r s t  b o ta n is t s  who s tu d ie d  t h i s  grow th were J u s s ie u  and 

L innaeus (2 ) .  These in v e s t i g a to r s ,  in  o p p o s it io n  to  the  views th a t  had 

h i t h e r t o  p r e v a i le d ,  re c o g n ize d  in  the  m orbid  grow th a  l i v i n g  organism  o f 

a  fu n g o id  n a tu r e .  However, l i t t l e  was known co n ce rn in g  th e  s t r u c tu r e  and 

l i f e  c y c le  o f  th e  g row th  u n t i l  L e v e i l le  ( 2 ) ,  in  1837, p re s e n te d  a  memoire 

to  th e  S o c ie te  Philom atic£ue o f P a r i s ,  in  w hich , in  a d d i t io n  to  the  numer­

ous o b s e rv a tio n s  on o th e r  s p e c ie s  o f  U s tila g o  he gave a  b r i e f  and  c le a r  

a cc o u n t o f  "Uredo du M ais" o r  U s ti la g o  m aydis.

A f te r  L e v e i l le  (2 )  l i t t l e  was c o n tr ib u te d  tow ards a  com plete know­

led g e  o f  th e se  fu n g i u n t i l ,  in  1846, the Tulasne b r o th e r s  p re s e n te d  an  

i l l u s t r a t e d  monograph embodying a l l  th e  in fo rm a tio n  th e n  a v a i l a b le  a s  

w e ll  a s  a  com plete a cc o u n t o f  th e  l i t e r a t u r e  o f the s u b je c t .

S ince  th e  tim e o f  th e  T ulasne b r o th e r s ,  v a r io u s  o b s e rv e r s ,  among 

whom may be e s p e c ia l l y  m entioned  F is c h e r ,  de W aldheim, W olf, W in te r ,
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P a r  low an d  P r i l l i e u x  ( 2 ) ,  have c o n tr ib u te d  l a r g e l y  to  a  more e x a c t know­

led g e  o f  t h i s  e x te n s iv e  and  i n t e r e s t i n g  g roup . S p a ld in g  (2) s t a t e s  th a t  

c o m  smut i s  o f  common o ccu rence  in  th e  U n ite d  S ta te s  and i t s  d i s t i n c t i v e  

c h a r a c te r s  can h a rd ly  have escap ed  the  o b s e rv a tio n  o f  anyone who h as e v e r  

p a sse d  th ro u g h  a  f i e l d  o f  c o m  a f f e c te d  by i t .  I t  a p p ea rs  in  the  m idd le  

o r  l a t t e r  p a r t  o f  th e  summer, when th e  s t a lk s  o f  m aize a r e  m aking a  v ig o r ­

ous g row th  and  th e  young e a r s  a re  b eg in n in g  to  form . I t  o c ca s io n s  i r ­

r e g u la r  s w e ll in g s ,  c h ie f ly  upon th e  young e a r s  b u t a ls o  on th e  s ta m in a te  

f lo w e rs  ( " t a s s e l s " )  and s t a l k s .  The le a v e s  w hich c o n ta in  f a r  l e s s  su c ­

c u le n t  t i s s u e  th a n  th e  o th e r  p a r t s  o f  th e  p la n t  a r e  u s u a l ly  exempt from  

i t s  a t t a c k s .  These sw e llin g s  a re  o f  v a r io u s  s i z e s ,  some no l a r g e r  th a n  

a  p ea  w h ile  o th e rs  a r e  " o f  th e  s iz e  o f a  c h i ld ’ s h ead " . The p a r t s  

a f f e c t e d  change in  c o lo r  and assume a t  f i r s t  a  g l i s t e n in g  s i l v e r y  h u e , 

w hich becomes d a rk e r  as  th e  tra n s fo rm a tio n  p ro c e ed s . F in a l ly ,  a t  ma­

t u r i t y ,  th e  whole m ass b reak s  up l i k e  a  g r e a t  p u f f - b a l l ,  d is c h a rg in g  a  

c lo u d  o f d a rk  c o lo re d  d u s t ,  w hich when c o l le c te d  has th e  ap p ea ran ce  o f  a  

b ro w n ish -b la c k , im palpab le  powder and g iv e s  o f f  a  p e c u l i a r ,  n a r c o t ic  odor.

The e x a c t tim e o f  th e  o r ig i n a l  chem ical in v e s t ig a t io n  o f U s t i la g o  

m aydis i s  d i f f i c u l t  to  a s c e r t a in  from  th e  l i t e r a t u r e ,  b u t among th e  

e a r l i e r  in v e s t ig a to r s  C r e s s le r ’ s (3) work ap p ea rs  to  be th e  f i r s t .

C r e s s le r  ( 3 ) ,  a f t e r  a  c a r e f u l  in v e s t ig a t io n ,  deduced th a t  t h i s  drug  

c o n ta in e d  s e c a l in  ( r e f e r r e d  to  as p ro p y la m in e ), combined w ith  an  a c id ,  a  

th ic k  v i s c i d  f ix e d  o i l  w hich p r e c i p i t a t e s  a  heavy d e p o s it  on s ta n d in g , a  

l i g h t  ye llo w  r e s i n ,  s o lu b le  in  e th e r  b u t in s o lu b le  in  a lc o h o l ,  a  la rg e  

amount o f  p e c t i n ,  g lu te n ,  and  a  su g ar w hich c r y s t a l l i z e s  in  t u f t s  o f 

n e e d le -sh a p e d  c r y s t a l s  from an aqueous s o lu t io n  and behaves l i k e  cane
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su g a r u n d e r th e  in f lu e n c e  o f  T rim m er's t e s t .

P a rso n s  ( 4 ) ,  a f t e r  a  v e ry  d e ta i l e d  a n a ly s is  o f  U s t i la g o  m aydis con­

c lu d ed  th a t  t h i s  su b s ta n c e  sh o u ld  c o n ta in  i n t e r e s t i n g  m a te r ia l  from  th e  

m e d ic a l p o in t  o f  v iew ; th e se  su b s ta n c e s  b e in g  a  f ix e d  o i l ,  a  v o l a t i l e  

su b s ta n c e  re sem b lin g  an  am ine , and  s c l e r o t i c  a c id .

Rademaker (5) r e p o r te d  t h a t ,  s in c e  th e  a c id  he found  c o n ta in e d  no 

n i t r o g e n  i t  th e re fo re  d i f f e r e d  from  s c l e r o t i c  a c id  and he c a l l e d  i t  

m ay d is ic  a c id ,  to  w hich he gave th e  fo irou la  C4 H7 O. Upon m ic ro sco p ic  ex ­

a m in a tio n  i t s  c r y s t a l l i n e  s t r u c tu r e  was t h a t  o f  prism s*

Rademaker and F is c h e r  ( 6 ) found  two p e r  c e n t ,  o f  s c l e r o t i c  a c id ,  

an d  s t a t e d  t h a t  i t  i s  s o lu b le  in  a lc o h o l ,  e th e r ,  and  w a te r . No method 

o f  p re p a ra t io n  was g iv en . Parsons* (4) s c l e r o t i c  a c id  was fo und  to  be 

in s o lu b le  in  a lc o h o l and e th e r .  Rademaker and F is c h e r  a ls o  o b ta in e d  by 

d i a l y s i s  o f  an a lc o h o l ic  e x t r a c t ,  from  w hich a lc o h o l  had  been  removed 

and  to  w hich s u l f u r i c  a c id  had  been  ad d ed , a  c r y s t a l l i n e  a lk a l o id a l  sub­

s ta n c e ,  u s t i l a g i n e ,  th e  a n a ly s is  o f  w hich was n o t made. B alch  (? )  co u ld  

n o t  d u p l ic a te  t h i s  ex p erim en t.

T es to n i ( 8 ) s t a t e d  t h a t  he d id  n o t ex c lu d e  in  an  a b s o lu te  m anner 

th e  p o s s i b i l i t y  t h a t  U s ti la g o  c o n ta in e d  p r in c ip le s  o f  an  a lk a l o id a l  

n a tu r e .  He was c e r t a i n ,  how ever, t h a t  w ith  th e  c u r r e n t ly  employed m eth­

ods th ey  can  n o t be i s o la te d .

R e c e n tly , L angecker (9) conducted  numerous ex p erim en ts  in  th e  hope 

o f  i s o l a t i n g  th e  a c t i v e  p r in c ip le  o f  U s ti la g o  m ay d is , b u t  he was n o t a b le  

to  i s o l a t e  any a lk a lo id .

A rev iew  o f  th e  l i t e r a t u r e  in d ic a te s  th a t  th e  use  o f t h i s  d ru g  was 

v e ry  e x te n s iv e  d u rin g  th e  p e r io d  o f 1875 to  1890. I t  was c o n s id e re d  to
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be o f  s u f f i c i e n t  m e r i t  to  be included, in  th e  U n ite d  S ta te s  P hanaacopoeia , 

S ix th  D ecenn ia l R e v is io n . However, i t  was d e le te d  in  th e  Seven th  Decenn­

i a l  R e v is io n , The d e le t io n  may .be a t t r i b u t e d  to th e  c o n f l i c t i n g  r e p o r t s  

w hich a ro s e  fo l lo w in g  numerous c l i n i c a l ,  ch em ica l, and  p h a rm aco lo g ica l 

i n v e s t i g a t i o n s ,  and a  consequen t la c k  o f  a c c e p ta b le  p ro o f  o f  v a lu e .

I n  18Q7, L eonard  (10) r e p o r te d  t h a t  he had u sed  th e  f l u i d e x t r a c t  o f 

U s t i la g o  m aydis w ith  su cc e ss  a s  a  u te r in e  to n ic  and  in  c a se s  o f am enorrhea 

an d  a f t e r  la b o r . He (11) a ls o  re p o r te d  t h a t  dogs an d  cows a b o r te d  when 

f e d  on in f e s te d  c o m . C r i s t  (IE ) and C ooperiden  (13) a l s o  re p o r te d  th e  

s u c c e s s fu l  use  o f th e  f l u i d e x t r a c t  in  dysm enorrhea. Goss (14) r e p o r te d  

t h a t  a s  a  p a r tu r i e n t  U s tila g o  i n s t i t u t e s  an  a c t io n  re sem b lin g  n a tu r a l  

l a b o r ,  p ro d u c in g  paroxysm al p a in s  o f  th e  n a tu r a l  ty p e . V a i l la n t  (15) u sed  

th e  f l u i d e x t r a c t  in  the  tre a tm e n t o f u t e r in e  and o v a r ia n  tum ors w ith  more 

th a n  u s u a l su cc e ss . H ale (16) r e p o r te d  t h a t  the f l u i d e x t r a c t  seemed to  

be q u i te  an  e f f i c i e n t  p a r t u r i f a c i e n t ,  g iv in g  a  s te a d y  p ro lo n g ed  to n ic  con­

t r a c t i o n  o f  the u te ru s  in s te a d  o f  th e  " f i t f u l  g r in d in g , t e a r in g ,  c u t t in g ,  

i r r i t a t i n g  c o n t r a c t i l e  p a in s  so f r e q u e n t ly  o bserved  a f t e r  th e  a d m in is tr a ­

t i o n  o f e rg o t  o f  ry e ."  He c la im s th a t  i t  ap p ea rs  to  s t im u la te  more d i ­

r e c t l y  the  lo n g i tu d in a l  f i b e r s  -  c a u s in g  c o n tr a c t io n  o f  i t s  long  diam­

e t e r  -  th an  i t  does th e  c i r c u l a r  f i b e r s .

M itc h e l l  (17) r e p o r te d  th a t  f l u i d e x t r a c t  o f U s ti la g o  m aydis when i n ­

j e c t e d  in to  th e  p o s t e r io r  lymph sac  o f norm al f ro g s  p roduced  a b o l i t i o n  o f 

c e r e b r a l  c o n sc io u sn ess  and th a t  th e  se n so ry  p o r t io n  o f  th e  s p in a l  co rd  

was p a ra ly z e d  f i r s t ,  th e  r e f l e x  p a r a ly s i s  be in g  due to  t h i s  c au se . The 

m oto r p o r t io n  o f  th e  co rd  a s  w e ll as the  m otor n e rv e s  were a ls o  d ep re ssed  

and  u l t im a te ly  p a ra ly z e d . He c o n s id e re d  i t  i s  a ls o  p ro b a b le  t h a t  the
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se n so ry  n e rv e s  sh a red  in  th e  g e n e ra l  p a r a ly s i s .

B alch (7 ) fo und  by fe e d in g  3000 grams o f  U s t i la g o  m aydis in  th e  

form  o f  an a lc o h o l ic  e x t r a c t  to  c o ck e re ls*  t h a t  th e  c o lo r  p roduced  in  

th e  w a t te l s  was n e v e r  p e r s i s t e n t ,  and  f u r t h e r ,  t h a t  t h i s  d a rk en in g  was 

a l s o  seen  d u rin g  the fo llo w in g  tw en ty -one days when no e x t r a c t  was g iv ­

en . From th i s  ex p erim en t and  l i k e  ex p erim en ts  he concluded  th a t  t h i s  drug 

was i n e r t .

B ogdanovitch  (1 8 1 re p o r te d  t h a t  f l u i d e x t r a c t  o f  J u g o s la v ia n  U stila g o  

m aydis p o sse sse d  th e  fo llo w in g  p r o p e r t i e s  when a d m in is ta re d  in tra v e n o u s ly : 

upon th e  dog, p ro lo n g ed  h y p o te n s io n , f l e e t i n g  d e p re s s iv e  c a rd ia c  a c t i o n ,  

t r a n s i t o r y  p a r a ly s i s  o f  th e  p n e u m o g as tric , more d u ra b le  p a r a ly s i s  o f  the  

r e n a l  v a s o c o n s t r ic to r s ,  a  s h o r t  apnea  fo llo w ed  by an  a c c e le r a te d  r e s ­

p i r a to r y  rhythm  and f i n a l l y  an  in h ib i to r y  i n t e s t i n a l  a c t io n .  By p e r f u ­

s io n  o f  a  p re p a r a t io n  o f a  p o s t e r io r  m otor v e s s e l  o f  th e  g u in ea  p ig ,  he 

found  in te n s e  v a s o d i la t io n .  I t  p roduced  au g m en ta tio n  o f th e  tonus o f 

i s o l a t e d  g u in ea  p ig  i n t e s t i n e  and  w ith  i s o la t e d  r a b b i t  i n t e s t i n e  p ro ­

duced  augm entation  o f  th e  am p litude  and to n u s . I t  p roduced  in te n s e  con­

t r a c t i o n  upon th e  i s o l a t e d  g u in ea  p ig  u te r u s .  He a ls o  found  th a t  the  

pharmacodynamic e f f e c t s  o f  e p in e p h r in e  were m o d ified  by th e  f l u i d e x t r a c t  

o f  U s ti la g o  m aydis. The h y p e r te n s iv e  a c t io n  o f e p in e p h r in e  upon th e  dog 

was s l i g h t l y  d im in ish ed  and i t s  v a s o c o n s tr ic to r  a c t i o n  upon th e  k id n ey  

was a lm o st co m p le te ly  in h ib i te d .  The e p in e p h rin e  in h ib i to r y  a c t i o n  upon 

th e  i n t e s t i n e  o f  th e  dog in  s i t u  was more o f te n  i n h ib i t e d  and  was o c ca ­

s io n a l ly  tran sfo rm ed  in to  an  e x c i t a to r y  a c t io n . L ik ew ise , th e  i n h i b i ­

to r y  a c t io n  o f  e p in e p h r in e  upon th e  i s o l a t e d  i n t e s t i n e  o f  th e  g u in ea  p ig  

an d  r a b b i t  was more o f te n  tran sfo rm ed  in to  an  e x c i t a to r y  a c t io n .  F in a l -
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l y ,  th e  v a s o c o n s t r ic to r  a c t io n  e x e r c is e d  "by e p in e p h r in e  upon th e  p o s ­

t e r i o r  m oto r v e s s e ls  o f th e  g u in ea  p ig  i s  d im in ish e d . A f te r  h i s  in v e s ­

t i g a t i o n  he "believed t h a t  U s t i la g o  m aydis sh o u ld  he c lo s e ly  r e l a t e d  to  

e rg o t  o f  ry e ,  in  t h a t  i t  e x h ib i te d  c e r t a i n  s im i la r  pharmacodynamic a c ­

t io n s .

D ra g is ic  and V a ric ak  (19) made a  co m parative  s tu d y  o f  aqueous e x ­

t r a c t s  o f  U s ti la g o  m aydis (Ju g o s la v ia n )  w ith  com m ercial e r g o t  p re p a ra t io n s  

upon m ice . The com m ercial p re p a ra t io n s  u sed  w ere e rg o tam in e  t a r t r a t e  and 

e r g o t in ,  an  aqueous e x t r a c t .  They found t h a t  U s t i la g o  m aydis p o sse sse d  

g r e a t  t o x i c i t y  when compared w ith  com m ercial e rgo tam ine  t a r t r a t e  o r  e r ­

g o t in .  However, r e s u l t s  w ere o b ta in e d  w ith  e r g o t in  w hich w ere r e a d i ly  

com parable to  th e  aqueous e x t r a c t s  o f  U s t i la g o  m aydis. F in a l ly ,  th e y  b e ­

l ie v e d  t h a t  th e  s i m i l a r i t y  o f  th e  symptoms o b ta in e d  in d ic a te d  th a t  Ju g o ­

s la v ia n  U s t ila g o  m aydis c o n ta in e d  a  la rg e  q u a n t i ty  o f  an  e rg o ta m in e - lik e  

p r in c ip l e .

S in ce  th e  l i t e r a t u r e  r e v e a ls  many c o n f l i c t in g  r e p o r ts  co n ce rn in g  th e  

a c t i v i t y  o f U s tila g o  m ay d is , a  q u a l i t a t i v e  pharmacodynamic in v e s t ig a t io n  

o f th e  d ru g  was i n i t i a t e d .  I t  was d ec id ed  th a t  in v e s t ig a t io n  upon c e r t a in  

f u n c t io n s  and organs o f th e  i n t a c t  a n im a l, a s  w e ll a s  upon i s o la te d  o r ­

g a n s , such a s  b lood  p r e s s u r e ,  u te r in e  ex p erim en ts  in  v ivo  and in  v i t r o ,  

i s o l a t e d  i n t e s t i n e ,  p e r fu s io n  o f b lo o d  v e s s e l s ,  e t c . ,  would be h e lp f u l  in  

o b ta in in g  th e  d e s ir e d  in fo rm a tio n  co n ce rn in g  th e  a c t i v i t y  o f  the  d ru g .

THE EFFECT OF USTILAGO ON THE BLOOD PRESSURE OF THE CAT

Two hundred  grams o f  ground, m ixed, a i r - d r i e d  r ip e  and u n rip e  d rug  

w ere f i r s t  m acera ted  f o r  e ig h t  ho u rs  and th e n  p e rc o la te d  w ith  1 0 0 0  c c , o f 

f i f t y  p e r  c e n t, a lc o h o l  u n t i l  th e  d ru g  ap p ea red  to  be ex h au s ted . The p e r -
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o o la te  a t  a l l  tim es was 3sept in  th e  r e f r i g e r a t o r  to  p re v e n t p o s s ib le  

d e t e r io r a t i o n  by l i g h t  o r  h e a t .  T h is  p e rc o la te  was f i n a l l y  a d ju s te d  by 

e v a p o ra tio n  in  a  c u r r e n t  o f  a i r ,  w ith o u t h e a t ,  so t h a t  1  c c .  was e q u iv ­

a l e n t  to  1  gm, o f  d rug .

A n o n -p reg n an t fem ale c a t ,  w eigh ing  2*7 Kg, was a n e s th e t iz e d  by an 

in t r a p e r i to n o a l  i n j e c t i o n  o f  sodium a m y ta l, and p re p a re d  in  th e  conven­

t i o n a l  manner f o r  a  b lo o d  p re s s u re  d e te n n in a tio n . The r i g h t  fem o ra l 

v e in  was exposed  and c a n u a liz e d  f o r  the pu rpose  o f  in je c t i n g  th e  drug .

As may be seen  in  P ig . 1 A a  c o n t r o l  t r a c in g  was o b ta in e d  b e fo re  th e  

a d m in is t r a t io n  o f  th e  d ru g  to  be t e s t e d .  A f te r  o b ta in in g  the  c o n t r o l ,  

0 .3  c c . o f  th e  p e rc o la te  was in je c te d  in to  th e  fem ora l v e in . The r e ­

s u l t s  may be seen  in  P ig . 1 A. Inasm uch a s  l i g h t  a n e s th e s ia  was m ain­

ta in e d  th ro u g h o u t th e  e x p e rim en t, s l i g h t  movement o f  th e  an im al was to  be 

ex p ec te d . S in ce  th e  above dose p roduced an  a p p a re n t t r a n s i t o r y  f a l l  o f  

th e  p r e s s u r e ,  i t  was d ec id ed  to  s e c t io n  the  r i g h t  vagus n e rv e . The e f ­

f e c t  p roduced  by t h i s  p ro ced u re  may be see n  in  th e  accom panying f ig u r e .

i 77/tj6 in S' S t  con dc
. ■ ' I v

y m  i s
f j  S U  = FI u id e x t i 'a .c t  Us~tiicL^Q

C'Control 8-ZM+UH.H

P ig. 1 A
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A gain  a  s im i la r  dose o f  th e  d ru g  was g iv e n , w hich in  tu rn  d u p l ic a te d  th e  

r e s u l t  o b ta in e d  b e fo re  s e c t io n  o f th e  r i g h t  vagus. The l e f t  vagus was 

th e n  s e c t io n e d , the  r e s u l t s  o f  w hich may be seen  in  P ig . 1 B. F o llo w in g  

t h i s  p ro ced u re  o .3  c c . o f  d rug  was a d m in is te re d  in tr a v e n o u s ly ,  p ro d u c in g  

a  t r a n s i t o r y  e f f e c t  s im i la r  to  t h a t  n o ted  b e fo re  th e  s e c t io n  o f  th e  v a g i. 

The dose was re p e a te d  to  con firm  the p re c e d in g  r e s u l t .  In c re a s e d  doses o f  

th e  d ru g  gave a  c o rre sp o n d in g ly  g r e a te r  d e p re s s o r  e f f e c t .  T his i s  i l l u s ­

t r a t e d  in  P ig . 1 C*

P ig . 1 B

U= F~lutdextfrKft" U f t i l a g o

Pig. 1 C
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The above ex p e rim en t h av in g  shown -feat fee  d ru g  p o s se s se d  a  p r i n -
«

c ip le  whioh p roduced  a  t r a n s i t o r y  d e p re s s o r  e f f e c t ,  i t  was d e c id e d  to  

d e te rm in e  th e  a c t i o n  o f  th e  f l u i d e x t r a c t  upon the  p r e s s o r  e f f e c t  p ro ­

duced by e p in e p h r in e  h y d ro c h lo r id e .

A n o n -p reg n an t fem ale  c a t ,  w eigh ing  2 ,6 5  E g , was a n e s th e t iz e d  w ith  

e th e r  and  p re p a re d  in  th e  same manner a s  th e  p re c e d in g  ex p e rim en t. R e­

p e a te d  doses o f e p in e p h r in e  h y d ro c h lo rid e  s o lu t io n  w ere a d m in is te re d  

in tr a v e n o u s ly  u n t i l  c o n s i s te n t  r e s u l t s  w ere o b ta in e d . As may be seen  in  

P ig s .  2 A and 2 B, the  em ployed doses o f f l u i d e x t r a c t  o f  U s t i la g o  m aydis 

e x e r te d  no ’" e rg o t- l iE e "  in f lu e n c e  on th e  p r e s s o r  re sp o n se  o f  e p in e p h r in e . 

In  t h i s  experim en t the  vag i rem ained i n t a c t  and a g a in  the  d e p re s s o r  e f ­

f e c t  o f th e  d ru g  i s  c l e a r l y  e v id e n t .

F ig . 2 A
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ffect ofF/viclexfrnct 
M qy*//s Uport S/oo<j fttssvre-jg

£" ' /n<?f»At'ine
O 9 r/oi</extlr*ci" C/S^i 

C q T- f e m a /e  2- 6&K$- £;rnG& Aft
____________ i / a . y /  X n .i t t .c i’ / o J c *

F ig .  2 B

H aving seen  th e  r e s u l t s  o f the  f l u i d e x t r a c t  o f  U s t i la g o  m aydis upon 

th e  "blood p re s s u re  o f th e  o a t  whose v ag i w ere s e c t io n e d , and in  the  case  

w here th e  vag i rem ained  i n t a c t ,  i t  was d ec id ed  to  determ ine  th e  e f f e c t  o f 

th e  f l u i d e x t r a c t  fo llo w in g  th e  a d m in is t r a t io n  o f  a t ro p in e  s u l f a t e .

A n o n -p reg n an t fem ale o a t ,  w eigh ing  2 ,6 2  Eg. was a n e s th e t iz e d  w ith  

sodium am ytal and p re p a re d  in  the  m anner o f  th e  p re c e d in g  ex p e rim en ts .

As may he seen  in  F ig . 3 B, fo llo w in g  the  in trav e n o u s  a d m in is t r a t io n  o f 

d u p l ic a te  doses o f e p in e p h r in e  h y d ro c h lo rid e  (1 -5 0 ,0 0 0 ) , 1 mg, p e r  Kg. 

o f  a tro p in e  s u l f a te  in  d i s t i l l e d  w a te r  was a d m in is te re d  in tra v e n o u s ly . 

A f te r  th e  b lood  p re s s u re  re tu rn e d  to  a  c o n s ta n t l e v e l ,  1  c c ,  o f ep in ep h ­

r in e  h y d ro c h lo rid e  s o lu t io n  was a d m in is te re d  in tra v e n o u s ly  u n t i l  con­

s i s t e n t  r e s u l t s  w ere o b ta in e d . A t th i s  time 5 cc . o f  th e  f l u i d e x t r a c t ,  

u sed  in  th e  p re v io u s  e x p e r im e n ts , was in je c te d  in tr a v e n o u s ly . As may be 

seen  in  F ig . 3 0 a  c o rre sp o n d in g ly  g r e a t e r  and more p ro lo n g ed  d e p re s s o r  

a c t i o n  was re co rd ed . Two su cc e ss iv e  doses o f e p in e p h r in e  h y d ro c h lo rid e
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P ig . 3 B

P ig . 3 C
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s o lu t io n  w ere th en  a d m in is te r e d ,  p ro d u c in g  p r a c t i c a l l y  i d e n t i c a l  r e ­

s u l ts *  T h is  con firm ed  th e  p re v io u s  o b s e rv a tio n  th a t  th e  f l u i d e x t r a c t  

p roduced  no "e rg o t-lik e* *  in f lu e n c e  on th e  a c t i o n  o f  e p in e p h r in e  hyd ro ­

c h lo rid e *

S in ce  s e c t io n  o f  th e  v ag i and th e  e f f e c t  o f a tro p in e  s u l f a t e  b o th  

i n h i b i t  v a g a l e f f e c t s ,  a s  w e ll  a s  g e n e ra l p a ra sy m p a th e tic  e f f e c t s ,  i t  

a p p e a rs  t h a t  th e  d e p re s so r  e f f e c t  produced by th e  f l u i d e x t r a c t  i s  th e  

r e s u l t  o f  a n  a c t io n  upon a  s i t e  o th e r  th an  th e  p a ra sy m p a th e tic  in n e rv a ­

t i o n  o f  th e  h e a r t  and a r t e r i a l  system* S ince th e  p a ra sy m p a th e tic  n e r ­

vous sy stem , w hich when s t im u la te d  cau ses  a  d i l a t a t i o n  o f  b lo o d  v e s s e l s ,  

i s  d e p re ssed  by th e  a c t io n  o f  a t ro p in e  s u l f a t e ,  and s in c e  th e  p r i o r  ad ­

m in i s t r a t io n  o f  th e  f l u i d e x t r a c t  n e i th e r  i n h i b i t s  n o r augm ents th e  sub ­

se q u e n t a c t io n  o f  e p in e p h r in e  h y d ro c h lo r id e  (show ing no a c t io n  upon th e  

sy m p a th e tic  in n e rv a t io n  o f th e  b lo o d  v e s s e ls )  i t  may be concluded  th a t  

th e  f l u i d e x t r a c t  p ro b a b ly  causes i t s  d e p re sso r  e f f e c t  by a c t in g  d i r e c t ­

l y  upon the  b lo o d  v e s s e ls  them selves* In  su p p o rt o f  th i s  v iew , a  

c a r o t i d  b lo o d  p re s s u re  ex perim en t upon a  3*1 Eg. c a t  showed th a t  e rg o -  

t o x in e ,  in  dosage s u f f i c i e n t  to  p roduce a  " r e v e r s a l"  o f  the e f f e c t  o f  

e p in e p h r in e , f a i l e d  to  in f lu e n c e  th e  d e p re s so r  a c t io n  o f  th e  f lu i d e x ­

t r a c t*

I n  an e f f o r t  to  d e te m in e  the  n a tu re  o f  th e  p r in c ip le  r e s p o n s ib le  

f o r  the d e p re s s o r  a c t i v i t y ,  r ip e  and u n r ip e  d rug  w ere th o ro u g h ly  mixed 

and  p e rc o la te d  w i th  p e tro leu m  e th e r .  A f te r  t h i s  e x t r a c t io n  th e  marc 

was e x h au s te d  w i th  a  m enstrum of 50 p e r  c e n t ,  a lc o h o l . The p e tro leu m  

e th e r  s o lu t io n  was a llo w ed  to  e v ap o ra te  u n t i l  a l l  t r a c e s  o f i t s  odor 

w ere rem oved, a f t e r  w hich the  re s id u e  was ta k en  up in  95 p e r  cent* a l ­

c o h o l. T his in  tu r n ,  when e v a p o ra te d , l e f t  a  c l e a r  ye llow  o i l y - l i k e
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su b s ta n c e .

A t th e  tim e o f  th e  p e r c o la t io n  desc rib ed , above, 50 grams o f  u n rip e  

and r ip e  d rug  w ere p e rc o la te d  s e p a r a te ly  w ith  50 p e r  c e n t ,  a lc o h o l ic  

m enstrum . The volume was f i n a l l y  a d ju s te d  by e v a p o ra t io n , w ith o u t h e a t ,  

su ch  th a t  1  c c . re p re s e n te d  1  gram o f th e  drug*

A male c a t  w eigh ing  2 .8  Kg. was a n e s th e t iz e d  w ith  sodium a m y ta l, 

a d m in is te re d  in t r a p e r i t o n e a l l y  and  p re p a re d  in  th e  manner o f  th e  p rev io u s  

e x p e r im en ts . A f te r  o b ta in in g  a  c o n t r o l ,  1 mg. p e r  Kg. o f  a t r o p in e  s u l ­

f a t e  was a d m in is te re d  in tr a v e n o u s ly , A llow ing  a  s u f f i c i e n t  le n g th  o f  tim e 

f o r  th e  co m p le tio n  o f  t h i s  r e a c t io n ,  1  c c . o f  th e  c l e a r  y e llo w  o i l y - l i k e  

su b s tan ce  from  th e  p e tro leu m  e th e r  e x t r a c t i o n ,  e m u ls if ie d  w ith  s a l i n e ,  

was a d m in is te re d  in tr a v e n o u s ly . The r e s u l t  o f  t h i s  i n j e c t i o n  may be seen  

in  P ig . 4 A. S in ce  p r a c t i c a l l y  no e f f e c t  was o b ta in e d  from  t h i s  d o se , a  

l a r g e r  d o se , 2 c c . was a d m in is te re d . As shown in  P ig , 4 B, a  d e f i n i t e  

d e p re s s o r  a c t i o n  was p roduced . T h e re a f te r ,  re p e a te d  doses o f 0 .7 5  cc*
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3  = P etro l- B en z .P x t  
E - E p m e p h m e

P ig . 4 B

o f e p in e p h r in e  h y d ro c h lo r id e  (1 :5 0 ,0 0 0 ) ,  as shown in  P ig . 4 0 ,  p roduced  

re sp o n ses  s im i la r  to  th o se  p roduced  b e fo re  th e  f r a c t i o n  was g iv e n . S ince  

th e  p e tro leu m  e th e r  f r a c t i o n  n e i t h e r  in h ib i te d  n o r  a c c e le r a te d  th e  a c ­

t i v i t y  o f  e p in e p h r in e  h y d ro c h lo r id e , i t  a p p ea re d  th a t  t h i s  e x t r a c t iv e  

m ust l ik e w is e  c o n ta in  the same d e p re s so r  su b stan ce  a s  was p re s e n t  in  th e  

50 p e r  c e n t, a lc o h o l ic  e x t r a c t io n .  A t t h i s  time 2 c c . o f th e  50 p e r  

c e n t, a lc o h o l ic  e x t r a c t io n  o f  th e  u n rip e  d rug  was in je c te d .  T his p ro ­

duced a  d e f i n i t e  d e p re s s o r  e f f e c t ,  a s  may be seen  in  P ig . 4 C. The e f ­

f e c t  o f 0*75 c c . o f th e  e p in ep h rin e  h y d ro c h lo rid e  s o lu t io n  was a g a in  

a p p a r e n t ly  n o t m o d if ied . R epea ted  doses o f b o th  th e  e x t r a c t iv e  and 

e p in e p h r in e  h y d ro c h lo rid e  s o lu t io n  w ere g iv en  and th e se  confirm ed p r e -



16

X= FJjextUst/Ujo our)}*

Fig* 4 C

v io u s  o b s e r v a t io n s ,  a s  may be seen  in  F ig . 4 D . A 2 c c . dose o f  th e  

r ip e  d ru g  e x t r a c t iv e  was th e n  a d m in is te re d  in tra v e n o u s ly  and  th e  r e s u l t s  

o b ta in e d  w ere a lm o st i d e n t i c a l  w i th  th o se  o b ta in e d  from  th e  u n r ip e  d rug . 

These r e s u l t s  may be seen  in  F ig . 4 D. A r e p e t i t i o n  o f th e  dose d u p l i ­

c a te d  th e  o r ig i n a l  re sp o n se . Two more 2  c c . doses o f  th e .u n r ip e  drug  

e x t r a c t iv e  were in je c te d  a l t e r n a t e l y  wi th  doses o f 0 ,75  cc , o f  ep in ep h rin e  

h y d ro c h lo rid e  s o lu t io n  (F ig , 4 E ) .  The r e s u l t s  confirm ed th e  p re v io u s  ob­

s e r v a t io n s  on th e  a c t i v i t y  o f  t h i s  p r e p a ra t io n .

U sin g  th e  same p re p a ra t io n s  o f U s ti la g o  m aydis a s  were u»ed in  th e  

above ex p erim en ts  upon c a t s ,  c o n firm a to ry  ev idence  was o b ta in e d  upon a 

dog. The a n i m l  was a n e s th e t iz e d  w ith  c h lo re to n e , a d m in is te re d  i n t r a -  

p e r i  t o n e a l ly ,  supp lem ented  w i th  phanodorn in tra v e n o u s ly . The anim al
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a l s o  received . 1 mg, p e r  Eg* o f  a t ro p in e  s u l f a t e ,  1 cc* o f r ip e  d ru g  ex ­

t r a c t i v e  was a d m in is te r e d , w h ich , a s  may he seen  in  Pig* 5 , p ro duced  a  

s l i g h t  p r e s s o r  a c tio n *  I t  may be n o te d  th a t  upon th e  i n j e c t i o n  o f  ex ­

t r a c t s  o f U s t i la g o  m aydis a  s l i g h t  p re s s o r  re sp o n se  p reced ed  th e  d e ­

p r e s s o r  e f f e c t .  F o llo w in g  t h i s  a  Z cc* dose o f  u n r ip e  d rug  f l u i d e x t r a c t  

p roduced  th e  c h a r a c t e r i s t i c  d e p re s s o r  e f f e c t .

P ig . 5

The above o b s e rv a tio n s  in d ic a te d  t h a t  the  p r in c ip le  re s p o n s ib le  f o r  

the  d e p re s s o r  a c t i v i t y  o f  U s tila g o  m aydis i s  s o lu b le  in  b o th  50 p e r  c e n t ,  

a lc o h o l  and p e tro leu m  e th e r .

The p resen ce  o f  one o r  more a lk a lo id s  in  U s t i la g o  has been su g g es ted  

from  tim e to  tim e by v a r io u s  v a rk e r s .  S in ce  the  above experim en ts  in ­

d ic a te d  th a t  the  a c t i v i t y  r e s id e d  in  a  n o n - a lk a lo id a l  f r a c t i o n  { s o lu b i l ­

i t y  in  p e tro leu m  e t h e r ) ,  t h i s  problem  was pu rsued  fu r th e r*  1 0 0  grams 

each  o f  r ip e  and  u n r ip e  U s t ila g o  m aydis were th o ro u g h ly  m ixed and m acer­

a te d  w ith  one l i t e r  o f e th y l  e t h e r ,  w hich was added in  75 cc . p o r t io n s  

o v e r a  p e r io d  o f two d ay s. To th i s  m ix tu re , 30 grams o f  magnesium oxide 

w ere added to  a lk a l in i z e  the  s o lu t io n .  A f te r  th o ro u g h ly  sh ak in g  f o r  a p -
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p ro x im a te ly  t h i r t y  m inu tes th e  s o lu t io n  was a llo w ed  to  s ta n d  f o r  s e p a ra ­

t i o n  o f  the l a y e r s .  The e th e r e a l  s o lu t io n  was th en  drawn o f f  and  shaken 

w ith  1 p e r  c e n t ,  t a r t a r i c  a c id  s o lu t io n .  The a o id i f i e d  aqueous p o r t io n  

was th e n  s e p a ra te d  and t e s t e d  f o r  th e  p re sen ce  o f  a lk a lo id s  by th e  f o l ­

low ing a l k a l o id a l  m ethods: to  a  p o r t io n ,  on a  sp o t p l a t e ,  a  d rop  o f  N/lO 

io d in e  t e s t  s o lu t io n  was ad d ed , y ie ld in g  a  v e ry  s l i g h t  f in e  p r e c i p i t a t e ,  

M ayer’ s R eagen t was th en  t r i e d  in  the same m anner and t h i s  p roduced  an  

e x tre m e ly  f in e  p r e c i p i t a t e  w hich  was b a re ly  p e r c e p t ib le .  F in a l ly ,  ta n ­

n ic  a c id  was u sed  a s  a  t e s t  s o lu t io n  and  a  n e g a tiv e  r e s u l t  was ob ta ined*

The above a c id  aqueous s o lu t io n ,  w hich  shou ld  have c o n ta in e d  any 

a lk a lo id s  p r e s e n t : i n  th e  d ru g , f a i l e d  to  p roduce  any s i g n i f i c a n t  e f f e c t  

upon th e  i s o l a t e d  r a b b i t  u te ru s  in  doses r e p r e s e n t in g  c o n c e n tra t io n s  o f 

th e  d ru g  as  h ig h  a s  1 :5 0  in  th e  t i s s u e  cham bers. S im ila r ly  t h i s  s o lu t io n  

p roved  to  be d ev o id  o f  s i g n i f i c a n t  a c t i v i t y  upon th e  c a r o t id  b lood p r e s ­

su re  o f a n e s th e t iz e d  ca ts*

The above t e s t s ,  i t  i s  b e l ie v e d , r a th e r  c o n c lu s iv e ly  show th a t  th e  

a c t i v i t y  o f th e  d ru g  i s  n o t d e r iv e d  f r a n  c o n s t i tu e n ts  o f a n  a lk a lo id a l  

n a tu re*

ACTION ON COCKSCOMB

The c o c k e re ls  u sed  in  th e  fo llo w in g  ex p erim en ts  w ere th o se  u sed  

r o u t i n e ly  in  t h i s  la b o ra to ry  f o r  a s sa y in g  e rg o t  by th e  U. S. P . m ethod.

25 cc* o f  a  s o lu t io n  p re p a re d  by p e r c o la t in g  a  m ix tu re  o f r ip e  and un­

r ip e  d ru g  w ith  50 p e r  c e n t ,  a lc o h o l  was ev ap o ra ted  to  s e m i-s o l id  c o n s is ­

te n c e ,  w ith o u t h e a t ,  and th e n  tak en  up in  1 cc* o f 25 p e r  c e n t, a lc o h o l .

1 c c .  o f t h i s  s o lu t io n  re p re s e n te d  5 grams o f d rug . 0 * 8  c c . o f t h i s  s o l ­

u t io n  was in je c te d  in to  th e  b r e a s t  m uscles o f  the  c o c k e re l. In to  the
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second c o c k e re l  0 ,75  cc , o f  a  l i k e  s o lu t io n  was i n j e c t e d ,  r e p re s e n t in g  

3*75 grams o f  d rug . In to  a  t h i r d  c o c k e re l  0 .7 4  c c . o f  a  l i k e  s o lu t io n  

was i n je c te d ,  r e p re s e n t in g  3 ,7  grams o f  d ru g . The r e s u l t s  o f  th e se  ex­

p e rim e n ts  may he seen  in  T able  I .  A t a  l a t e r  d a te  4 c c , o f  f l u i d e x t r a c t  

r e p r e s e n t in g  4 grams o f d rug  was in je c te d  in to  the h r e a s t  m uscles o f  a  

w h ite  L eghorn c o c k e re l .  The r e s u l t s  o f  t h i s  experim en t may he found  in  

T ah le  I ,  A t th e  tim e  o f  an  e v a p o ra tio n  o f  a  95 p e r  c e n t ,  a lc o h o l  p e r ­

c o l a t e ,  some o f  th i s  c o n c e n tra te  was i n j e c t e d  in to  the  h r e a s t  m uscles o f  

a  c o c k e re l .  1 c c . o f  t h i s  s o lu t io n  re p re s e n te d  10 grams o f d rug . 1 cc . 

o f  t h i s  s o lu t io n ,  made from  u n r ip e  d ru g  was in je c te d .  The r e s u l t s  may he 

see n  in  T ahle I .  2 c c . o f  th e  same s o lu t io n  was in je c te d  in to  a n o th e r  

h i r d ,  A com parison o f  th e se  r e s u l t s  showed a  d e f i n i t e  d isag reem en t. To 

check  t h i s  work 2 c c . o f  the  same s o lu t io n  was in je c te d  in to  th e  same 

h i r d  w hich  had re c e iv e d  th e  1 cc . dose and a  p o s i t iv e  re sp o n se  was n o te d . 

T h is  showed th a t  the  th re s h o ld  o f  th e  h i r d  w hich f i r s t  re c e iv e d  the 2 cc* 

dose was much g r e a te r  th a n  the  one r e c e iv in g  th e  1 c c . dose. A f te r  ev ap ­

o r a t in g  th e  a lc o h o l  from  th e  f l u i d e x t r a c t  the  heavy v i s c i d  o i l y  f r a c t i o n  

rem a in in g  was u sed  f o r  th e  n e x t t e s t .  1 c c . o f t h i s  s u b s ta n c e , r e p r e s e n t ­

in g  5 gram s o f th e  d ru g , was in je c te d  in to  the  c o c k e re l w hich had o r i g i ­

n a l ly  re c e iv e d  th e  1 c c . o f  the f l u i d e x t r a c t .  The r e s u l t s  may he seen  

in  T ah le  I .

Prom the above r e s u l t s  i t  a p p ea rs  t h a t  some su b stan ce  p re s e n t  in  the  

d ru g  caused  a  b lu in g  o f th e  combs o f th e se  c o c k e re ls .  I t  was observ ed  

t h a t  t h i s  b lu in g  was d i f f e r e n t  from  th a t  o f  e rg o t  in  t h a t  th e re  app eared  

to  he a  s t a s i s  o f b lo o d  in  the comb due to  e x c e ss iv e  d i l a t i o n  r a t h e r  th an  

c o n s t r i c t i o n  o f  the  b lo o d  v e s s e ls .  F u r th e r ,  the  b la n c h in g  o f the  comb
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TABIE I

Date Animal W eight
Dose in  
Ora. o f 

Drug

cc . o f  
f l u i d  in ­
je c te d

Drug from 
which ex ­
t r a c t io n  
was made 
and when 
e x tr a c te d

Type o f 
S o lu tio n

- O rig . 
R eading

R eading 
1 h r .

R eading 
2 h r .

R eading 
3 h r .

R eading 
4 h r .

R eading 
6 h r .

Next
Morn.

2nd
Day

11 /16 /34
Whi te  

Leghorn 
C ockerel

1 .95 Kg. 4 .0  Ora. 0 .8  cc .
U nripe 1934 
M aryland 
7 /2 5 /3 4

25
p e r  c e n t, 
a lc o h o l ic

001 001 112 113 113 012 ----- ----

1 1 /16 /34 ii 1 .17  Kg. 3 .75  Gm. 0.75  cc. it 11 001 001 112 112 112 O il ---- ----

l l / l s / 3 4 ♦I 0 .80  Kg. 3.7 Gm. 0 .7 4  cc. n 11 001 001 112 112 123 O il ----- -----

2 /1 4 /3 5 it 1 .6 3  Eg. . 4 .0  Gm. 4 .0 0  cc. n n 012 012 012 012 ----- ----- ----- -----

10/27/36 IT 1.87 Kg. 10 .0  Gm. 1 .00  cc.
U nripe  1936 

M aryland 
1 0 /7 /3 6

95
p e r  c e n t, 
a lc o h o l

000 O il 012 ----- ----- ----- 112 001

10 /28 /36 II 1 .25  Kg. 20 .0  Gm. 2 .00  cc. n 11 000 100 111 ----- ----- ----- 001 001

10 /29 /36 I) 1.87 Kg. 20 .0  Gm. 2 .00  cc . it 11 001 O il 112 ----- ----- ----- 223 123

11/16 /36 It 1 .1 5  Kg. 5 .0  Gm. 1.00 cc.
R ipe 1936
M aryland
10/30 /36

O il  f r a c t .  
a f t e r  evap 
o f a lco h o l

111 123 123 ----- - ----- 111 -----
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c h a r a c t e r i s t i c  o f e rg o t  a c t io n  was n o t  o b se rv ed , n o r was th e re  f l u f f i n g  

o f th e  f e a th e r s  (which i s  pronounced in  e rg o t  a c t i o n ) .  I t  a p p ea rs  th e r e ­

f o r e ,  t h a t  a lth o u g h  U s t i la g o  can cause a  c y an o sis  o f  th e  cockscomb, i t s  

a c t i o n  i s  r e l a t i v e l y  weak and p o s s ib ly  q u a l i t a t i v e l y  d i s s im i la r  to  e rg o t  

i n  t h i s  e f f e c t ,

EFFECT OF USTIIAGO ON PREGNANCY IN CATS

A f l u i d e x t r a c t  was made from  500 grams o f an  e q u a l m ix tu re  o f  r ip e  

and u n r ip e  d rug  by p e r c o la t io n  w ith  95 p e r  c e n t ,  a lc o h o l  u n t i l  th e  d ru g  

was ex h au sted . The p e r c o la t io n  o f  t h i s  p re p a r a t io n  was p reced ed  by f o r ­

ty - e ig h t  h o u rs  o f  m a ce ra tio n  w ith  th e  s o lv e n t .  F o llow ing  th e  p e r c o la t io n  

th e  s o lu t io n  was a d ju s te d  to  f l u i d e x t r a c t  s t r e n g th  by e v a p o ra tio n  w ith  

th e  a i d  o f  a  c u r r e n t  o f  a i r  an d  w ith o u t h e a t .

T able I I  em braces th e  r e s u l t s  o b ta in e d  in  th e se  ex p e rim en ts .

As may be seen  in  Table I I ,  sm all doses o f th e  d ru g  f a i l e d  to  p ro ­

duce a b o r t io n  and , fu r th e rm o re , f a i l e d  to  produce any o th e r  symptoms o f 

a c t i v i t y  in  th e  a n im a ls . By in c re a s in g  th e  dosage s u f f i c i e n t l y ,  an  

a b o r t iv e  a c t i o n  was c l e a r l y  d em o n strab le . Of s t r i k i n g  s ig n if ic a n c e  i s  

th e  in f lu e n c e  o f  th e  d i f f e r e n t  s o lv e n ts  on th e  a c t i v i t y  o b se rv ed . The 

a lc o h o l ic  e x t r a c t s  and  th e  o l iv e  o i l  su sp en sio n s  w ere p o sse sse d  o f  d e f ­

i n i t e  a b o r t iv e  a c t i v i t y ,  w hereas th e  aqueous s o lu t io n s ,  p re p a re d  by r e ­

moval o f  a lc o h o l  from  th e  e x t r a c t s  w ith o u t h e a t  and d i l u t i n g  w ith  w a te r ,  

and  u s in g  o n ly  th e  c l e a r  s u p e rn a ta n t aqueous l i q u i d ,  were a p p a re n tly  

q u ite  d ev o id  o f  any type of a c t i v i t y .

A lth o u g h  i t  was d i f f i c u l t  to  a s o e r t a in  th e  s ta g e  o f  pregnancy in  

th e  a n im a ls , i t  was a p p a re n t th a t  th e  d rug  was more e f f e c t iv e  in  t e r -



TABLE I I

Date
]

Cat 
.d e n ti ty

Dose in  
grams o f 
crude drug

00* o f 
f l u i d  in ­
je c te d  and 

a re a

Drug from 
which e x t .  
was made 
and d a te  
o f  e x t r a c -  

---- t lo n ----

Type 
o f 

S o lu ­
t io n  s

R e-
u l t

Remarks

2 /2 5 /3 5 B lack 0*5 gn
2 oo* Sub. 
Q. Abdomen

R . , U. *
Equal
p a r t s

2 /15 /35

A lco­
h o l ic

----

2 /2 5 /3 5 B lack 2*5 gn
5 cc . Sub* 
Q. Abdomen

E .U .; L.U* 
L.R. in  
l ik e  p a r t s  

2 /15 /35

tt ----

7 /8 /3 5 C ray-
W hite

30*0 gm
10 0 0 . 

Sub* Q. 
Thigh

E qual 
p a r t s  R. ,
U. P e rc o l. 
w ith  Fldext. 

2 /15 /35

it
3

H a ir le ss
K it te n s .

Dead

7 /8 /3 5 B lack -
W hite

tt tt 11 ti
2 K it te n s  
w ith  h a i r  
a t  n ig h t 
1 in  morn 
A ll  Dead

7 /2 5 /3 5 M altese 10*0 gm it
Equal 
p a r ts  
R* and U« 

3 /25/35

it ----
Close

to
term

n » tt it tt tt
3 K it te n s  
f in e  h a i r  
411 Dead

8 /13 /35 d rey  . It m ti tt ----
C lose

to
term

5 /1 3 /3 6 B lack

;

100*0 gm

t

tt

E qual
p a r t s

1934-35
C o lle c t .

4 /2 3 /3 6

STater
Emul­
s io n

--------------

5 /1 4 /3 6
Same 

C at As 
5 /13 /36

tt tt D live
O il +

4 K it te n s  
a l iv e  b u t 
from s iz e  
c a t  n o t a t  
f u l l  term

5 /2 2 /3 6 M altese 11 tt W ater
Emul­
s io n

----

h

5 /25 /36 Same as 
5 /22 /36

m it tt O liv e
O il

-------------- C lose 
to term

7 /2 8 /3 6 M altese 20 .0

20 .0  cc*
10 .0  c c . 
Sub.Q. in  
each th ig

Equal 
p a r t s  
1934-35 

h  C o lle c t .  
5 /27 /36

O live
O il

A borted
d u rin g
n ig h t
7 /2 9 /3 6 .
4 K i t te n s  
about 2 
weeks o f 
pregnancy

11/18 /36 T ig er
S tr ip e

33.0  gn
6 .6  cc. 

a Sub. Q,. 
Thigh

Ripe
1936

O il
F ra c ­
t io n
a f t e r
evap.

of
a lc o ­

h o l

-----

C lose to  
term . 
Animal 
d ied
1 1 /2 1 /3 6 , 
w$ th o u t 
g iv in g  
b i r t h  to  
k i t t e n s .  
Blood in  
nose and 
mouth.

R — R ip e ; U = U n rip e ; E » E a r ly ;  L = L a te ; C o lle c t ,  s  C o lle c t io n
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m in a tin g  e a r ly  p re g n a n c ie s  th an  th o se  ap p ro ach in g  f u l l  t e r n .

The d e p re s s o r  e f f e c t s  o b ta in e d  in  th e  b lo o d  p re s s u re  exp erim en ts  

su g g e s te d  th e  p o s s i b i l i t y  o f  an  a c e ty lc h o l in e  l i k e  p r in c ip le  a s  b e in g  

r e s p o n s ib le  f o r  th e  a b o r t iv e  a c t io n .  However, th e  r e s u l t s  in  Table I I I  

show a c e ty lc h o l in e ,  even  in  enoiroous d o se s , to  be in e f f e c t iv e  in  t e m i n -  

a t i n g  p regnancy  in  th e  c a t .  The i n s o l u b i l i t y  o f  th e  a c t iv e  p r in c ip le  in  

w a te r  a ls o  p ro v es  la c k  o f  s i m i l a r i t y  to  c h o l in e s .  T hat a c e ty lc h o l in e  i s  

q u i te  devo id  o f  s i g n i f i c a n t  o x y to c ic  a c t io n  has been shown in  o th e r  r e ­

p o r t s  from  t h i s  la b o ra to ry  (2 0 ) .

EFFECT OF USTILAGO ON CAT UTERUS IN SITU

I n  a tte m p tin g  to  re c o rd  the  d ru g  a c t io n  upon th e  n o n -p reg n an t u t e r ­

us i t  was found t h a t  the  t i s s u e  was n o n -re sp o n siv e  to  v a r ie d  doses o f  

th e  d ru g  when in je c te d  su b cu tan eo u sly  o r  in tr a v e n o u s ly . A f te r  s i x  e x -

TABLE I I I

D ate
Cat

I d e n t i t y
Dose in  
mg. o f 

drug

cc, o f  
f l u i d  
in je c te d  
and a r e a

Type o f  
S o lu t io n R e s u lt

8 /2 6 /3 5 Grey 0 .5  mg.
1 cc. 

Sub. Q. 
Thigh _

Aqueous -----

8 /2 7 /3 5
Same

a s
8 /2 6 /3 5

4 .5  mg. »» i t -----

9 /3 /3 5
Same

a s
8 /2 6 /3 5

25*0 mg. rt n -----

9 /4 /3 5
Same

as
8 /2 6 /3 5

500,0 rag. tt h -----
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p e rim e n ts  upon s ix  d i f f e r e n t  c a ts  t h i s  type  o f  app roach  was abandoned*

E x p e rim en ta l work upon th e  p re g n a n t c a t  u te ru s  in  s i t u  showed th a t  

th e re  was a  s l i g h t  d rug  a c t i o n ,  w h ich , how ever, was n o t  s u f f i c i e n t l y  con­

s i s t e n t  to  a c c e p t a s  c o n c lu s iv e  ev id en ce  o f d e f in i t e  u te r in e  a c t iv i ty *  

Inasm uch a s  a  s l i g h t  a c t i v i t y  was n o te d  i t  sh o u ld  be m entioned  th a t  the  

an im als  u sed  w ere in  th e  l a t a  s ta g e  o f p regnancy . Anim als in  th e  e a r l i e r  

s ta g e s  o f  p regnancy  w ere n o t a v a i la b le  f o r  th e se  ex p erim en ts .

However, the  e x p e r im e n ta l w ork upon th e  p u e rp e ra l  u te ru s  in  s i t u  

c l e a r l y  showed o x y to c ic  a c t i v i t y .  The an im al u sed  in  th e  ex p erim en t i l l u s ­

t r a t e d  in  P ig . 6 , had d e liv e re d  two l i v e  k i t t e n s  tw e n ty -fo u r  h o u rs  b e fo re  

t h i s  ex p e rim en t. The f l u i d e x t r a c t  u sed  in  t h i s  p a r t i c u l a r  experim en t was 

made from an eq u a l m ix tu re  o f  r ip e  and u n rip e  d ru g , p e rc o la te d  w ith  50 

p e r  c e n t a lc o h o l .  The an im al was a n e s th e t iz e d  w ith  phanodom  (40 mg. p e r  

K g.) w hich was a d m in is te re d  su b cu ta n e o u s ly . The drug  was a d m in is te re d  

in tr a v e n o u s ly . As may be seen  in  P ig s . 6 A, B, C, D th e  d ru g  produced a  

d e f i n i t e  a c t io n  upon th e  u te r u s .

O  Control
U* Flvidextruct i/rtllajo

urn*

P ig . 6 A



26

Bate Line afCaiinl
*P':-

Pig* 6 C



27

£~~ ffv/dextrqct of£rj)ot (,Z30% U-SiRxfetency)

F ig . 6 D

I t  n o t o n ly  in c re a s e d  the  rh y th m ic ity , h u t a lso  th e  tonus o f  th e  m uscle. 

I t  may f u r t h e r  he seen  th a t  th i s  p re p a ra t io n  m a in ta in ed  t h i s  in c re a se d  

rhythm  and to n i c i t y  o v e r a  c o n s id e ra b le  p e r io d . A f te r  re c o rd in g  t h i s  

r e s u l t  a  dose o f  f l u i d e x t r a c t  o f  e rg o t  was g iven  f o r  com parative  p u rp o ses . 

T his drug  f u r t h e r  in c re a s e d  th e  rh y th m ic ity  and to n u s o f  th e  muscle a s  

shown in  F ig . 6 D,

A nother ex p erim en t i l l u s t r a t i n g  the  e f f e c t  o f a  f l u i d e x t r a c t  o f 

U s t i la g o  raaydis may he seen  in  F ig s , 7 A, B, C, D, F. The c a t  was 

u sed  f iv e  days p o s t-p a rtu m .
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7 7 m e in. M in u te ^

C= Control

y ig .  ? a

-P ig . 7 B

.P ig . 7 C
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EFPSCT OP USTILAGO ON THE ISOLATED GUINEA PIG UTERUS

The t e s t s  upon i s o l a t e d  g u in e a  p ig  u t e r i  in v o lv e d  th e  u se  o f  v i r g in  

g u in e a  p ig  u t e r i  a s  in  th e  U. S . P . a s s a y  f o r  S o lu t io n  o f  P o s te r io r  

P i t u i t a r y .  These s t r i p s  o f  u t e r i  were m ounted in  an  i s o l a t e d  t i s s u e  

b a th ,  c o n ta in in g  50 g o *  chambers f o r  th e  37*5° C. L ocke-R inger s o lu t io n ,  

in  th e  c o n v e n tio n a l manner f o r  t h i s  type o f  experim ent*

The p re p a ra t io n  to  be t e s t e d  c o n s is te d  o f mixed e q u a l q u a n t i t i e s  o f  

r ip e  and  u n r ip e  d rug  c o l l e c te d  in  the f a l l  o f  th e  y e a r ,  a p p ro x im a te ly  

one m onth p r i o r  to  th e  t e s t .  The d rug  was e x t r a c te d  w ith  95 p e r  c e n t a l ­

co h o l and  th e n  a d ju s te d  so t h a t  1 cc . re p re s e n te d  1 gram o f  d rug . B efore 

u s in g  t h i s  h ig h ly  a lc o h o l ic  s o lu t io n ,  th e  a lc o h o l  was d r iv e n  o f f  and i t s  

volume re p la c e d  by d i s t i l l e d  w a te r ,  th e  d i l u t i o n  fo rm ing  an em ulsion . A 

U .S .P . S o lu t io n  o f  P o s te r io r  P i t u i t a r y  was u sed  as  a  means o f com parison* 

P ig s . 8 A, B, C c le a r ly  show the  r e s u l t s  o f the  a c t i o n  o f  t h i s  p re p a ra t io n  

upon th e  g u in e a  p ig  u te r u s .

I t  may be seen  th a t  t h i s  f l u i d e x t r a c t ,  a lth o u g h  much w eaker th a n  th e  

p i t u i t a r y  s o lu t io n ,  d e f i n i t e l y  p o sse sse d  a  s t im u la t in g  in f lu e n c e  upon 

th e  i s o l a t e d  g u in ea  p ig  u te r u s ,  q u a l i t a t i v e l y  com parable to  t h a t  o f  p i t u ­

i t a r y .  Based on t h i s  e x p e rim en t, 1 c c . o f  U .S .P . S o lu t io n  o f P o s te r io r  

P i t u i t a r y  was e q u iv a le n t  in  a c t i v i t y  to  ap p ro x im a te ly  80 grams o f  U s t i l -  

ago.

EPPECT OP U3TIIAG0 ON THE ISOLATED RABBIT UTERUS

The p re p a r a t io n  o f  d ru g  u sed  was th e  same a s  t h a t  u sed  in  the  p r e ­

c e d in g  e x p e rim en t, e x ce p t t h a t  1 c c . re p re s e n te d  200 mg. o f  drug . A 

s o lu t io n  o f  e p in e p h r in e  h y d ro c h lo rid e  (1 -  10,000) was u sed  as a  com para­

t i v e  d ru g  f o r  th e se  e x p e rim en ts .
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The a c t i v i t y  o f th e  drug upon th i s  type o f  t i s s u e  may be seen  in  

P ig s .  9 A, B.

Pig. 9 B
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Since th e  a c t io n  o f e p in e p h r in e  h y d ro c h lo r id e  s o lu t io n  was n o t d im in ish e d , 

Lt i s  a p p a re n t th a t  the  p r in c ip le  w hich i s  r e s p o n s ib le  f o r  th e  o x y to c ic  

a c t i v i t y  o f  U s ti la g o  does n o t resem ble ergo  tannine o r  e rg o to x in e , bo th  

Df w hich i n h i b i t  th e  e p in e p h rin e  a c t i v i t y .

In  F ig . 10, the  u te r u s  employed was ap p ro x im a te ly  tw e n ty -fo u r  to  

t h i r t y - s i x  hou rs o ld  and  had  been s to r e d  in  the r e f r i g e r a t o r  in  norm al 

s a l in e  s o lu t io n .  C o n seq u en tly , i t s  i r r i t a b i l i t y  had been reduced . A l­

though th e re  ap p ea rs  to  be an  i n h ib i t i o n  o f th e  e p in e p h r in e  a c t io n ,  i t  

i s  b e l ie v e d  th a t  the  le n g th  o f tim e o f s to ra g e  of the  t i s s u e  in  th e  r e ­

f r i g e r a t o r  had  much to  do w ith  m agn ify ing  th e  e rg o to x in e - l ik e  a c t i v i t y .

Tame it) tfufft-ma

E -E pinephrine Sol- 1-/0,000 
U - F/videxfmct'(JsTiltijoy= Hash

F ig . 10

ii< i f  m il l:  nirm mi n im n u r
* TiiMnnn T n n n m n n m n ii!  m i m i n i im iim u  n n m

Fig. 11
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The re a so n  f o r  t h i s  b e l i e f  may be seen  by  r e f e r r i n g  to  F ig s . 9 and 11#

The s t r e n g th  o f th e  d rug  u t i l i z e d  in  t h i s  experim en t was t h a t  o f a  f l u i d ­

e x tr a c t#  1 co# re p re s e n t in g  1 gram o f d rug . T h is  f l u i d e x t r a c t  was p r e ­

p a re d  a p p ro x im a te ly  one month p r i o r  to  th i s  t e s t .

THE EFFECT OF USTILAGO ON ISOLATED RABBIT INTESTINE

The f l u i d e x t r a c t  o f  U s t i la g o  maydis employed in  a l l  o f th e  eagperi- 

m ents upon i s o l a t e d  r a b b i t  i n t e s t i n e  v/as p re p a re d  from e q u a l m ix tu res  o f 

one and  two y e a r  o ld  r ip e  and  u n rip e  drug. The menstrum used  was 95 p e r  

c e n t  a lc o h o l .  A f te r  p e r c o la t io n  to  e x h a u s tio n  o f  th e  drug  th e  a lc o h o l 

was d r iv e n  o f f  by a  c u r re n t  o f  a i r ,  w ith o u t h e a t  and  the  volume r e s to r e d  

w ith  d i s t i l l e d  w a te r  to  make th e  p re p a ra t io n  o f  f l u i d e x t r a c t  s tre n g th #  

Upon ad d in g  w a te r  to  t h i s  e x t r a c t  a  m ilky  em ulsion  fo r a e d , w h ich , upon 

s ta n d in g , b roke  down y ie ld in g  a  p a le  y e llo w ish  to  l i g h t  orange c o lo re d  

aqueous la y e r  and  a  gummy re s in o u s  la y e r .  T his same c o n d it io n  was n o te d  

in  th e  u te r in e  ex p e rim en ts . C o n seq u en tly , th e  s o lu t io n  was c o n s ta n t ly  

a g i t a t e d  to  n a in ta in  th e  em ulsion  form wfrich was u t i l i s e d  in  th e  e x p e r i ­

m ents. These la y e r s  were a ls o  s tu d ie d  s e p a r a te ly  in  o rd e r  to  de term ine  

which o f  th e  la y e r s  c a r r ie d  th e  a c t iv e  su b s ta n c e .

F ig s . 12 A, B show th e  a c t io n  o f  b o th  h is ta m in e  and a c e ty lc h o l in e  

upon th e  i s o l a t e d  r a b b i t  i n t e s t i n e .  These d rugs were a d m in is te re d  to  

de te rm in e  w h e th er o r  n o t th e  r e s u l t s  o b ta in e d  in  th e  p re v io u s  i s o l a t e d  

t i s s u e  exp erim en ts  w ere caused  by a  s im i la r  o r  d i f f e r e n t  p r in c ip l e .

H aving o b ta in e d  th e  a c t io n  o f b o th  h is ta m in e  and a c e ty lc h o l in e ,  a  p o r­

t io n  o f  th e  aqueous l a y e r ,  c o n ta in in g  a s l i g h t  amount o f th e  o i l y  su b ­

s ta n c e ,  was a d m in is te re d . The d ru g , i t  w i l l  be n o te d , f i r s t  s t im u la te d



35

£ f f c 4 * f F I 4 e * t .

J s o t e f c d  H a b
C *  C » r i b r o l  ,

H * S o i  H U ta m m *  P h o * f* * k J -{  
U -  W a s h  7 . 2 1 * 3 4

P ig . 12 A



36

in MintXfcfs

P ig , 12 B

and th en  g ra d u a lly  in h ib i t e d  the  i n t e s t i n a l  movements.

S ince  t h i s  aqueous la y e r  p o sse sse d  l i t t l e  o r  no c o n v in c in g  a c t io n  

upon th e  i s o la te d  r a b b i t  i n t e s t i n e  i t  was d ec id ed  to  a d m in is te r  some o f 

th e  re s in o u s  o i l y  p o r t io n  in  th e  form  o f  an aqueous em ulsion . The same 

tech n iq u e  was u sed  ex cep t t h a t  the a d m in is t r a t io n  o f  a c e ty lc h o l in e  was 

o m itte d . The r e s u l t s  o f t h i s  experim en t may be seen  in  F ig s ,  13 A, B, C.

I t  may be o b serv ed  th a t  t h i s  re s in o u s  o i ly  su b s ta n c e  c o n ta in e d  a  

p r in c ip le  w hich a b o lish e d  th e  a c t i v i t y  c f  th e  i n t e s t i n e  and a lso  th e  

s t im u la n t  e f f e c t  o f h is ta m in e  p h osphate  s o lu t io n .
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F ig . 13 B
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F u r th e r ,  a  dose exceed in g  tw ice  th e  o r ig in a l  s t im u la t in g  dose o f h is ta m in e  

f a i l e d  to  i n i t i a t e  a  re sp o n se . A f te r  w ashing th e  t i s s u e  w ith  Tyrode’ s s o l ­

u t io n  ( th e  s o lu t io n  u t i l i z e d  in  a l l  o f  th e  i n t e s t i n a l  esqperim ents) th e  

ry th m ic i ty  and to n u s  o f th e  t i s s u e  re tu rn e d . A no ther experim en t was p e r ­

form ed to  check th e  above r e s u l t ,  u s in g  o n e -h a lf  th e  q u a n ti ty  o f  th e  em ul­

s io n .  The e x p e c te d  re sp o n se  was o b ta in e d . F i n a l ly ,  to  check  th e s e  two 

r e s u l t s  a  f r e s h  p ie c e  o f  t i s s u e  was mounted in  th e  b a th  an d , a f t e r  th e  ad ­

m in i s t r a t io n  o f  th e  h is ta m in e , f i r s t  th e  aqueous p o r t io n  c o n ta in in g  a 

s l i g h t  amount o f  th e  re s in o u s  o i l  was a d m in is te re d , then  a f t e r  the  t i s s u e  

re tu rn e d  to th e  c o n tr o l  l e v e l  th e  re s in o u s  o i l  was a d m in is te re d  in  the 

em ulsion  form. F ig s .  14 A, B i l l u s t r a t e  th e  r e s u l t s .  From th e se  e x p e r i ­

m ents i t  may be concluded  t h a t  th e  a c t i v i t y  o f t h i s  p re p a ra t io n  was con­

ta in e d  f o r  th e  most p a r t  in  the  re s in o u s  o i ly  p o r t io n .

F ig. 14 A
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Pig* 14- B

EFFECT OP USTILAGO 0N THE PERFUSED LEG VESSELS OP THE PROG 

The method employed f o r  th e  p e r fu s io n  exp erim en ts  was t h a t  o f 

Lewen-Trende 1 ehb erg  (2 1 ). The p re p a ra t io n  employed in  t h i s  work was th e  

same a lc o h o l - f r e e  f l u i d e x t r a c t  as was em ployed in  the  i n t e s t i n a l  e x p e r i ­

m en ts . Upon exam ining P ig s . 15 A, B and P ig s . 16 A, B i t  may be seen  

t h a t  th e  d ru g  caused  a  c o n s t r i c t io n  o f th e  le g  v e s s e ls .  P ig . 15 A shows 

a  c o n tr o l  t r a c in g  tak en  f o r  a  p e r io d  o f ap p ro x im a te ly  fo u r te e n  m in u te s .

As may be n o te d  in  P ig . 15 3 , a  d e f in i t e  s low ing  o f  the  flow  o c cu rred  a f ­

t e r  th e  a d m in is tr a t io n  o f  1 c c . o f  the  f l u i d e x t r a c t .  T his a e t io n  was i n ­

t e r r u p te d  by the  ap p ea ran ce  o f  a  b lo o d  c l o t  in  th e  v e in  n e a r  the p o in t  o f 

c a n n u la tio n . Upon rem oval o f th e  c l o t ,  1 c c . o f  th e  s o lu t io n  r e p r e s e n t ­

in g  a  d i l u t i o n  o f  1-100 o f  the  f l u i d e x t r a c t  was th en  p e r fu s e d  th rough  the  

v e s s e ls .  As may be seen in  P ig . 16 A the  r a t e  o f  flow  rem ained  p r a c t i c a l ­

ly  unchanged. A f te r  in j e c t in g  the second 1 cc . dose a  d e f in i t e  slow ing of 

the  flow  was o b serv ed , which a f t e r  a  few m inu tes  in c re a s e d  s l i g h t l y  above
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O t o p s  /fs,

F ig . 16 B

th e  c o n tro l  r a t a .  R e fe r r in g  to  F ig s . 16 A and 15 B, i t  may be n o ted  

th a t  t h i s  in c re a s e d  r a t e  was m a in ta in ed  f o r  ap p ro x im ate ly  te n  m in u te s , 

a t  w hich time 1 cc . o f  the u n d ilu te d  f l u i d e x t r a c t  was a d m in is te re d . 

This im m edia te ly  slowed th e  r a t e  from ap p ro x im a te ly  n in e  to  f iv e  drops 

p e r  m in u te . Thus i t  may be concluded  th a t  the  f l u i d e x t r a c t ,  by t h i s  

p a r t i c u l a r  p e r fu s io n  m ethod, has a  weak a c t io n  in  c o n s t r i c t in g  the  le g  

v e s s e ls  o f  th e  f ro g .
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TOXICITY OP USTILA.GO

Since the  oa t was used as the te s t  animal fo r  u te rin e  and abortion  

s tu d ie s , th is  anim al was the lo g ic a l choice f o r  the in v e s tig a tio n  of the 

to x ic i ty  of U stilago maydis. Table IV embraces a  concise ye t comprehend 

sive  resume of the to x ic i ty  experim ents. I t  may be noted th a t  three of 

the recorded deaths involved pregnant anim als. These animals a re  in ­

cluded here as w ell as in  Table I I ,  inasmuch as they died  w hile under 

the in fluence  of U stilago  maydis in  an attem pt to induce abo rtion .

TABLE IV

Date

Type of 
animal 
and Wt.

Dose in  
gm. of 

drug

CO. of
f lu id  in ­
je c ted  
and a rea

Drug 
from 
which 
ex t. was 
made 
Date of 

ex t.

Type
of

Solu­
tio n

Result Remarks

4/20/36
M altese 
Pregnant 
2*55 Kg.

500 gpn.
20 cc. 
Sub, Q. 

Thigh

1935 Md
1934 Md
1935 Io 
E .P .

A. 10
C O .

0.1000.
10 cc. A. 

R.T.
10 cc, 0

JU# X •

5 /7 /36
M altese
Female
2. 35 Kg.

400 gm.
30 cc. 
Sub. Q. 
Thigh

1934 Md
1935 Md 
E .P .

A. 10 
cc. 0 
10 cc.

-h 10 cc. of 
th ree  
p e rco la .

7/30/36
M altese 
Pregnant 
2.40 Kg.

400 gm.
10 CO, 
Sub. 

Thigh

1934 Md
1935 Md 
E .P .

O live
O il - h

7/30/36
S tr ip e  
Female 
1.95 Eg.

400 gm.
10 cc. 
Sub. (i. 

Thigh

1934 Md
1935 Md 
E.P.

O live
O il H-

11/18/36
S tr ip e  
Pregnant 
3.00 Kg.

33 gm.
6.6  cc. 
Sub. î . 

Thigh

1936 Md 
Ripe

O il
Frac.
a f te r
evap.

~ h

Animal
died
11/21/36

12/2/36
B.and W. 
Female 
1.50 Kg.

100 gm. 
p e r 
Kg.

4 .5  cc. 
I .  M.
Thigh

1936 Md 
Ripe

P.E .
ex t.
taken 
up in  

0

—
12/2/36 T.and W. 

Female 
1.77 Kg.

50 gn. 
per 
Kg.

2.66 cc, 
I .  M.
Thi*di

it 11 —

12/7/36
B.and W. 
Female 
1.50 Kg.

100 gm. 
pe r 
Kg.

9.6 cc. 
I .P . 11 A l. 

ex t. 
in  0

12/7/36
T.and W. 
Female 
1.67 Kg.

120 gm. 
per 
Kg.

13 cc. 
I .P . tt tt

12/8/36
B.and W. 
Female 
1.05 Eg.

50 gm. 
per 

. Kg._ _

3.2 cc. 
I .P . M ti --

12/8/36
M altese

Male
1.55 Kg.

100 gm. 
p e r

_ Kg._ _ _ _

6,5  cc. 
I .P .

R. and 
U. Md 

1936
it

12/8/36
B.and W. 
Female 
1*45 Kg,

200 gm. 
per 
Kg.

12 cc. 
I .P . tt 11 -h

12/21/36
S tr ip e  
Female 
_U40 Kg,_

50 gm. 
per

_Kg,__ _

4.2 cc, 
I .P .

Ripe
1936 11 -

12/21/36
B.and W. 
Female 
1.76 Kg.

75 gm. 
per
Kg.____

8 oo. 
I .P . «t 11 Hr

12/21/36
G.and W. 
Female 
1.63 Kg.

100 gn. 
per
Kg,___

10 cc. 
I .P . n 11 H-

12/22/36
Black 
Female 
2.20 Kg.

.100 gm. 
per 
Kg.

14.5 cc. 
I . ? .

Unripe
1936 11 —

12/22/36
B.and W. 
Female 
1.70 Kg.

50 gm. 
per 

. Kg.____

5,6 cc, 
I .P . tt it —

1/5/37
Black 
Female 
1.85 Kg.

200 gm, 
per 
Kg.

14*8 cc. 
I .P . ti 11 H-

1/5/37
Grey
Female

__l,_95Kgt

150 gm. 
per 

. Kg.

11.7 cc. 
I .P . ti 11 H~

.

Sub. 4 . z Subcutaneous; I.M. = In tram uscu lar; I .P .  » In tra p e r ito n e a l 

B. = B lack; W. = W hite; T. * Tan; G. -  Grey; A. = Aqueous;

A1 -  A lcohol; E .P . -  Equal P a r ts ;  10 -  Iowa; 0 = Olive O il; R = R ipe; 

U -  U nripe; R.T. = R ight Thigh; L.T. = L e ft Thigh; ex t. = e x trac tio n
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SUMMARY

U s ti la g o  m aydis, r ip e  an d  u n r ip e ,  h as  "been s tu d ie d  by a  v a r ie ty  o f  

p h a rra ac o lo g ic a l p ro ced u res  f o r  th e  purpose  o f  d e te rm in in g  th e  p re sen c e  

o r  ab sen ce  o f a c t i v i t y  in  t h i s  d ru g , and th e  q u a l i t a t i v e  n a tu re  o f  t h i s  

a c t i v i t y .

CONCLUSIONS

1 -  U s t i la g o  m ay d is , when a d m in is te re d  in tra v e n o u s ly  in  an  aqueous su s ­

p e n s io n  o f  a  h y d ro a lo o h o lic  f l u i d e x t r a o t  p roduces a  d e p re s s o r  e f f e c t  

upon th e  c a r o t id  b lood  p re s s u re  o f  th e  c a t  and  dog w ith o u t s i g n i f i ­

c a n t ly  i n h ib i t i n g  the  p r e s s o r  a c t i v i t y  o f e p in e p h r in e .

2 -  R ipe and u n rip e  sam ples o f U s t i la g o  maydis a p p ea re d  to  be o f  e q u a l

a c t i v i t y .

3 -  I t  was im p o ss ib le  to  d e m o n s tra te , by th e  m ethods em ployed, th e  p r e s ­

ence o f any a c t iv e  a lk a lo id  in  U s ti la g o  m aydis.

4 -  T es ted  by th e  U. S . P . Cockscomb method f o r  E r g o t ,  U s t i la g o  p roduces

a  c y an o tic  r e a c t io n ,  b u t r e l a t i v e l y  la rg e  doses were re q u ire d . The 

c y a n o s is , a s  w a ll  a s  th e  symptoms induced  in  the c o c k e re ls ,  d i f f e r e d  

c o n s id e ra b ly  from the e f f e c t s  p roduced  by E rg o t.

5 -  U s t i la g o  cau ses  a b o r t io n  in  c a t s  e s p e c ia l ly  in  th e  e a r ly  s ta g e s  o f

p regnancy . Q u a n t i ta t iv e ly  t h i s  d rug  i s  many tim es weaker th a n  E rg o t 

in  t h i s  r e s p e c t .

6 -  The a c t iv e  su b s ta n c e  o f U s ti la g o  m aydis i s  n o t o f an  a c e ty lc h o l in e

o r  h is ta m in e - l ik e  n a tu re .

7 -  I t  can be d em o n stra ted  th a t  U s ti la g o  maydis cau ses  c o n tra c t io n s  o f

th e  p re g n a n t and p u e rp e ra l  c a t  u te ru s  in  s i t u .
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8 -  U s t i la g o  maydis s t im u la te s  c o n tra c tio n s  o f  th e  i s o la te d  g u in ea  p ig

and r a b b i t  u te ru s#

9 -  U s t i la g o  m aydis i n h i b i t s  th e  movements o f i s o l a t e d  r a b b i t  i n t e s t i n e

a s  w e ll a s  th e  s t im u la t in g  e f f e c t  induced  by s o lu t io n s  o f  h is ta m in e  

p h o sp h a te .

10 -  I t  has been  found a f t e r  f r a c t i o n a l  s e p a r a t io n  o f  the  a lc o h o l ic

f l u i d e x t r a c t  o f  U s tila g o  m ayd is, t h a t  th e  g r e a te r  p o r t io n  o f  th e  

a c t i v i t y  r e s id e s  in  th e  re s in o u s  o i l y - l i k e  f r a c t i o n  r a th e r  th a n  in  

th e  aqueous f r a c t i o n .  P e tro leum  e th e r  e x t r a c t s  have been found  to  

p o s se ss  th e  same a c t i v i t y  a s  t h a t  o f  a lc o h o l ic  e x t r a c t s .

11 -  U s t i la g o  maydis p re p a ra t io n s  have been  found by p e r fu s io n  e x p e r i ­

m ents to  p roduce a  c o n s t r i c t io n  o f  th e  le g  v e s s e ls  o f f r o g s ,

IS  -  U s t i la g o  m aydis e x h ib i t s  t o x i c i t y  when a d m in is te re d  in tr a m u s c u la r ly , 

i n t r a p e r i t o n e a l ly  o r  su b cu tan eo u sly  to  c a t s .  By th e  subcu taneous 

o r  in tra m u s c u la r  r o u te ,  doses e q u iv a le n t  to  400 grams o f  d rug  were 

re q u ire d  to  k i l l ,  w hereas in t r a p e r i to n e a l  in je c t io n s  p roduced  d ea th  

in  doses e q u iv a le n t  to  ap p ro x im a te ly  75 grams o f drug.
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