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Zur P h a r m a k o l o g i e  yon Conval latoxol ,  zugle ich  
ein Beitrag zur  p h a r m a k o l o g i s c h e n  Struktur-  

analyse  von g -S trop h an th i n  

V e r s u c h t  m a n  die gu te  k l in ische  ~Virksamkei t  von  g- 
S t r o p h a n t h i n  auf  B e s o n d e r h e i t e n  se iner  c h e m i s c h e n  
S t r u k t u r  zur i ickzuf i ihren ,  k o m m e n  drei  F a k t o r e n  in 
F r a g e :  das  zugrunde l i egende  O u a b a g e n i n  h a t  als einziges 
Gen in  fi~nf H y d r o x y l g r u p p e n ;  in  C,o-Ste l lung bes i t z t  
g - S t r o p h a n t i n  eine Carb ino lg ruppe ,  und  als Zucke r  is t  die 
L - R h a m n o s e  subs t i t u i e r t .  Mit  de r  von  uns  a u s g e a r b e i t e t e n  
neuen  Me thode  z u m  Nachwe i s  q u a l i t a t i v e r  W i r k u n g s -  
u n t e r s c h i c d e  yon  Dig i t a l i sk6 rpe rn  1-3 u n t e r s u c h t e n  w i t  
zun~tchst den  Einf luss  de r  L - R h a m n o s e ;  wi r  p r t i f t en  ver -  
sch iedene  Monoside  desse lben  Gen ins :  C y m a r i n  m i t  de r  
Cymarose ,  He lve t i cos id  m i t  de r  Dig i toxose  u n d  Conva l la -  
t o x i n  m i t  der  L - R h a m n o s e  als Zucker  4. Alle drei  Glykos ide  
bes i t zen  als G e n i n  das  S t r o p h a n t h i d i n .  B e s t i m m t  m a n  
a m  ungesch / id ig ten  V o r h o f - A u r i k e l p r ~ p a r a t  des Meer- 
s chwe inchens  ~quie f fek t ive  K o n z e n t r a t i o n e n  u n d  m i t  
d iesen  den  pos i t iv  i n o t r o p e n  E f f e k t  n a c h  Sch'Xdigung der  
H e r z e n  m i t  Ch in in  oder  C a - a r m e r  Tyrode l6sung ,  so zeigt  
das  Glykos id  m i t  de r  L - R h a m n o s e  (Conva l la tox in)  den  
st~irksten pos i t iv  i n o t r o p e n  Effek t .  

I n  e ther  zwei ten  Ver suchs re ihe  p r i i f t en  wir  den  Einf luss  
de r  un t e r s ch i ed l i chen  S u b s t i t u t i o n  a n  C~0. W i r  ve rg l i chen  
den  pos i t iv  i n o t r o p e n  Ef fek t  yon  Per ip logenin ,  S t r o p h a n -  
t h i d i n  u n d  S t ropan th ido l .  I ' e r ip logen in  h a t  eine Methyl - ,  
S t r o p h a n t h i d i n  eine Aldehyd-  u n d  S t r o p h a n t h i d o l  eine 
C a r b i n o l g r u p p e  subs t i t u i e r t .  Die i ibrige K o n s t i t u t i o n  de r  
d re i  Gen ine  is t  iden t i sch ,  es s ind T r i h y d r o x y g e n i n e  m i t  
H y d r o x y l g r u p p e n  in 3-, 5- und  14-Stel lung.  W i e d e r  w u r d e  
eine gleich s t a r k e  Sch / td igung  m i t  Ch in in  u n d  C a - a r m e r  
T y r o d e l 6 s u n g  herbe igef i ih r t .  Das  Gen in  m i t  de r  Carbinol -  
g ruppe  a n  C~0, das  S t r o p h a n t h i d o l ,  w a r  deu t l i ch  s t i i rker  
pos i t iv  i no t rop  w i r k s a m  als S t r o p h a n t h i d i n  u n d  Per ip lo-  
genin.  

I n  e iner  d r i t t e n  Ver suchs re ihe  war  n o c h  de r  E in f luss  
de r  H y d r o x y l g r u p p e n  zu u n t e r s u e h e n .  O u a b a g e n i n  be-  
s i tz t  in  1,- 3-, 5-, 11~- u n d  14-Ste l lung  je  eine H y d r o x y l -  
g ruppe .  D a v o n  s ind dre i  a n  den  gle ichen C - A t o m e n  
s u b s t i t u i e r t  wie bet  den  G en i nen  der  zwei ten  Versuchs -  

Ztmahme der Herz le is tmlg  (in %) nach Schfidigung der  Herzpr~ipa- 
rate mit Chinin und Ca armer Tyrodel6sung (Abnahme der Herz- 

le i s tung mn e twa  75%) 

Convalla-  Conval la-  g-Stro- 
toxin toxol phanthin 
1 • lO- ' :  g / n i l  8 "  lO - s g / m l  2 .  1(} - 7  g / m I  

Schfidigung mi t  Chinin 14% 27% ~3% 
Zahl der  Versuche 18 10 19 

Schtidigung mi t  Ca- 41% 7'2% 51% 
arrner TyrodelOsung 
Zahl der Versuehe 20 1'2 ~20 

re ihe  (Per ip logenin ,  S t r o p h a n t h i d i n  u n d  S t ropan th ido l ) .  
S t r u k t u r e l l  d e m  O u a b a g e n i n  a m  n~ichsten v e r w a n d t  i s t  
das  S t r o p h a n t h i d o l .  D e m  g - S t r o p h a n t h i n  a m  n ~ c h s t e n  
s t e h t  das  S t r o p h a n t h i d o l - L - r h a m n o s i d ,  das  Conva l la toxo l ,  
das  sich v o m  g - S t r o p h a n t h i n  n u r  d u r c h  das  F e h l e n  der  
H y d r o x y l g r u p p e n  in 1- u n d  11e-Ste l lung  un t e r s che ide t .  
ITber raschenderweise  wurde  dieses G l y k o s i d -  a b g e s e h e n  
v o n d e r  B e s t i m m u n g  de r  I n f u s i o n s t o x i z i t ~ t  - p h a r m a -  
kologisch noch  n i c h t  n ~ h e r  u n t e r s u c h t .  Wi r  ve rg l i chen  
d a h e r  in e ther  v i e r t en  Ver suchs re ihe  den  pos i t iv  i n o t r o p e n  
Ef fek t  /~quieffektiver K o n z e n t r a t i o n e n  yon  Conva l la -  
tox in ,  C o n v a l l a t o x o l  u n d  g - S t r o p h a n t h i n  n a c h  Sch~tdi- 
g u n g  m i t  Ch in in  u n d  C a - a r m e r  Tyrode l6sung .  Die E rgeb -  
nisse s ind in de r  Tabe l le  gegent iberges te l l t .  

-~hnlich wie bet  den  Gen inen  w a r  Conva l l a toxo l  m i t  
e ther  Ca rb ino lg ruppe  a n  Ca0 deu t l i ch  s t a r k e r  pos i t i v  
i n o t r o p  w i r k s a m  als C o n v a l l a t o x i n  m i t  e ther  A ldehyd-  
g ruppe .  Conva l l a toxo l  w a r  in  b e i d e n  V e r s u c h s a n o r d -  
n u n g e n ,  speziel l  n a c h  Sch~d igung  m i t  Ca -a rmer  Tyrode -  
16sung, a b e r  a u e h  d e m  g - S t r o p h a n t h i n  deu t l i ch  i iberlegen,  
sodass  aus  d iesen B e f u n d e n  gefolger t  we rden  darf ,  dass  
die be iden  zus~tz l ichen  H y d r o x y l g r u p p e n  des g - S t r o p h -  
a n t h i n s  k e i n e n  wesen t l i chen  Einf luss  bes i t zen  df i r f ten.  
Diese V e r m u t u n g  f inder  eine Para l le le  in  den  / iquieffek- 
r i v e n  K o n z e n t r a t i o n e n  be ider  Glykos ide  a n  u n s e r e m  iso- 
l i e r t en  V o r b o f p r / i p a r a t  (Conva l l a toxo l  i s t  m e h r  als 
doppe l t  so s t a r k  w i r k s a m  wie g - S t r o p h a n t h i n )  u n d  in  d e n  
Tox iz i t~ t swer t en .  

D u r c h  die vo rge leg ten  Ergebn i s se  l~isst sich die kli- 
n ische  Sonde r s t e l l ung  des g - S t r o p h a n t h i n s  p h a r m a k o -  
logisch begr f inden .  Ande r se i t s  k a n n  auf  G r u n d  des z u m  
Teil  n o c h  g i ins t igeren  pos i t iv  i n o t r o p e n  Ef fek tes  yon  Con- 
v a l l a t o x o l  eine s t a r k e  k l in isehe  W i r k u n g  dieses Glykos ides  
e r w a r t e t  we rden  ~. 

Summary. A r e p o r t  is g iven  of the  pos i t ive  i n o t r o p e  
effects  of genius  a n d  glycosides w i t h  one  m e t h y l  or  a lde-  
h y d e  or c a rb ino l  g roup  in  t he  C~0 a t o m  of t h e  s te ro id  
s tage,  a n d  of the  inf luence  of t h e  L- rhamnose  c o m p a r e d  
w i t h  D-digi toxose a n d  D-cymarose.  A s t r u c t u r e  ana lys i s  
of t he  o u a b a i n  and  conva l l a toxo l  is de r ived  f rom the  
di f ferences  in  t he  degree of abo l i t i on  of t h e  acu t e  ca rd iac  
d a m a g e  in t he  expe r imen t s .  
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Blood Flow through the Parot id  Gland of the Cat 

The  pa ro t id  g land  of t h e  ea t  shows a sec re to ry  ac t iv i ty ,  
' d egene ra t i on  secre t ion ' ,  one to t h r e e  days  a f t e r  pos t -  
gangl ionic  p a r a s y m p a t h e t i c  d e n e r v a t i o n  1. Th i s  sec re t ion  
occurs  in  b u r s t s  a n d  i t  is a s s um ed  to  be  due  to a n  in te r -  

m i t t e n t  re lease of ace ty l cho l ine  f rom t h e  d e g e n e r a t i n g  
ne rve -end ings .  I t  is k n o w n  t h a t  s t i m u l a t i o n  of t he  pa ra -  
s y m p a t h e t i c  n e r v e  to  the  s u b m a x i l l a r y  g l and  2 or  t h e  

1 N. ~MMEIAN and  B. C. R. STR(JMBLAD, J.  Physiol .  113, 506 (1958). 
2 R. HEIDENHAIY, Arch. ges. Physiol .  5, 309 (1872). 
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paro t id  g land 3 of t he  ca t  causes vasod i la ta t ion  even in 
the  presence  of a t rop ine  in doses,  which  abol ish the  secret-  
ory  response  to  nerve  s t imula t ion .  This  vasodi la ta t ion  
was b y  BERNARD 4 a t t r i b u t e d  to  ac t iva t ion  of specific 
vasod i la to r  fibres, which  according  to  DALE and  GAD- 
~3UM s are  chol inergic  (see also TERROUX, SEKELJ, and  
BURGEN~). HILTON and  LEw~s 7, on the  o the r  hand ,  as- 
sume the  vasod i la ta t ion  to be due  to  kalt idin released 
f rom the  secre tory  cells when  the i r  me tabo l i sm is raised 
by  impulses  in t he  secre tory  nerves ;  th is  m a y  occur even  
when  t h e  secre t ion  is abol ished by  a t ropine .  The p resen t  
expe r imen t s  r ep resen t  an  a t t e m p t  to analyse  th is  p rob lem 
fur ther ,  mak ing  use of the  p h e n o m e n o n  of ' degenera t ion  
secre t ion ' .  

The  blood flow t h r o u g h  the  pa ro t id  g land was  measured  
as ear l ier  descr ibed  e by  cannu la t i ng  the  pos te r io r  facial 
ve in ;  all veins  were  l igated excep t  t h a t  f rom the  gland. 
In  one  series of ca ts  the  aur icu lo tempora l  nerve  (post-  
ganglionic pa r a sympa the t i c )  was cu t  one to  two days  
before t he  acu te  expe r imen t .  In  a n o t h e r  series of ca ts  the  
J a c o b s o n ' s  anas tomos i s  (preganglionic p a r a s y m p a t h e t i c )  
was electr ical ly  s t imula ted .  The  pa ro t id  d u c t  was  can-  

nulated,  using ca nnulae  giving a b o u t  40 d rops  ou t  of 1 ml  
of disti l led wa te r ;  the  beginning  of burs t s  of sec re to ry  
ac t iv i ty  and d rops  of sal iva were recorded.  

A p a r o x y s m a l  ' degenera t ion  secre t ion '  was  regular ly  
found in the  f i rs t  series of cats .  S imul t aneous ly  wi th  t h e  
secre tory  ac t iv i ty  in t he  g land  the re  was  p r o n o u n c e d  
increase in blood flow (Figure 1). W h e n  a smal l  dose  of 
a t rop ine  (100 gg) had  been  given i n t r av en o u s l y  the  
secre tory  ac t iv i ty  d i sappea red  and  a t  t he  same t ime  the  
var ia t ions  in blood flow ceased.  

Concomi tan t ly  wi th  secre t ion ew~ked b y  s t imu la t ion  
(at intervals  wi th  a f requency  and  du ra t ion  to  imi ta te  the  
'degenera t ion  secret ion ')  of J acobson ' s  anas tomosis ,  a 
marked  increase in blood flow t h ro u g h  the  g land was 
noticed. Atropine  (200 big) given i n t r avenous ly  abol i shed  
complete ly  the  secret ion bu t  d imin i shed  only  s l ight ly  t he  
increase in blood flow dur ing  s t imu la t ion  (Figure 2). 

Compar ing the  two series of ca ts  t h e y  were s imilar  in 
the respect  t h a t  there  was an  i n t e r m i t t e n t  release of  
acetylcholine from the sec re to ry  nerve-f ibres  and  t h a t  
there  was a vasodi ta ta t ion  c o n c o m i t a n t l y  wi th  sec re to ry  
ac t iv i ty  in the gland. The increase in blood flow was no t  
ev ident  in the  first  group bu t  only  s l ight ly  d imin i shed  in  
the  second group a f te r  an  in jec t ion  of a t rop ine  comple t e ly  
abolishing the  secretion.  This  f inding m a y  sugges t  t h a t  
metabol ic  events ,  elicited from the  sec re to ry  nerves  are  
not  the  only cause of the  vasod i l a t a t ion  in t he  g land ;  
t h e y  ra ther  suggest  t h a t  the  nerve  con ta ins  specific vase-  
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Fig. 2. Blood flow through left parotid gland of the eat. Tracings 
from above: time in rain; tlr~ps of saliva; signal; blood fl~w. At 
signals the .lae:~bsm~'s anastnm¢~sis was stimulated electrically with 
supramaximal voltage and a fr,,queney of '2o shocks/see fear 5 sec. 
Between the first and second part I{)l} ~tg atropim~ was given and 
between the secotld and third part another tlI0 pig atr,~pine was given. 

Fig. 1. Blood flow through left parotid gland of the cat. The auriculo- 
temporal nerve was cut 2 days before the experiment. Tracings from 
above: time in rain; drops of saliva; signal; beginning of bursts of 
secretory activity; blood flow; blood pressure. At signal 101~ [xg 
atropine was given, An increase in the height of trace of the blood 

flow indicates a reduction in blood flow. 
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d i l a to r  fibres. No signs of i n t e r m i t t e n t  re lease of t r a n s -  
m i t t e r  s u b s t a n c e  f rom such  d e g e n e r a t i n g  v a s o d i l a t o r  
f ibres  could be  found .  

tomose) .  A t r o p i n  b lock ie r t  die V a s o d i l a t a t i o n  im ers ten ,  
n i c h t  a b e r  i m  zwei t en  Falle.  Das  R e s u l t a t  weis t  auf  
spezif ische V a s o d i l a t a t o r e n  hin .  

Zusammen/assung. E i n e  V a s o d i l a t a t i o n  e r s che in t  in  de r  
Paro t i sd r i i se  de r  K a t z e  gle ichzei t ig  m i t  s ek re to r i s che r  
A k t i v i t ~ t  (Degene ra t i ons sek re t i on  oder  Sekre t ion ,  her -  
vo rge ru fen  d u t c h  S t i m u l i e r u n g  de r  J a c o b s o n s c h e n  Anas -  

P. OHLIN 

Institute o/ Physiology, University o /Lund  (Sweden), 
January 26, 7963. 

Fractions of Calving Interval and Reproductive 
Efficiency in Italian Friesian Cows 

Introduction. T h e  ca lv ing  i n t e r v a l  consis ts  of two  frac- 
t i ons :  t h e  service  per iod  a n d  t h e  l e n g t h  of ges ta t ion .  The  
f i rs t  f r ac t ion  c a n  be  f u r t h e r  s u b d i v i d e d  i n to  two  o t h e r s :  
(i) i n t e r v a l  b e t w e e n  ca lv ing  a n d  t h e  f i rs t  i n s e m i n a t i o n  
a n d  (if) t h e  i n t e r v a l  b e t w e e n  t he  f i r s t  i n s e m i n a t i o n  a n d  
concep t ion .  T h e  v a r i a t i o n  in  t h e  ca lv ing  i n t e r v a l  d e p e n d s  
chief ly  on  t h e  l e n g t h  of t h e  service  per iod.  A r e a s o n a b l e  
s h o r t e n i n g  of t h e  ca lv ing  i n t e r v a l  is a n  useful  p rac t i ce  in  
c a t t l e  b reed ing .  Accord ing  to  BETTIm ~, in  Order to  r educe  
t h e  ca lv ing  in te rva l ,  t h e  l e n g t h  of g e s t a t i o n  be ing  c o n s t a n t ,  
t h e  service  per iod  h a s  to  be  r educed  b y  s h o r t e n i n g  t h e  
i n t e r v a l  b e t w e e n  ca lv ing  a n d  f i rs t  i n semina t i on ,  as t h e  
second  f r ac t ion  of t h e  service  per iod  invo lves  t he  fe r t i l i ty  
of b o t h  females  a n d  males  a n d  t h e i r  i n t e r ac t ions .  The  
t i m e  w h e n  t he  f i r s t  h e a t  appea r s  a f t e r  ca lv ing  can  v a r y  
w i t h i n  wide l imi t s  a n d  is a f fec ted  b y  t he  m a m m a r y  g land .  
The  work  in extenso ~ r epo r t s  t he  l i t e r a t u r e  ava i l ab l e  on  
t h e  fac to rs  in f luenc ing  t he  l e n g t h  of t h e  service  per iod.  

Material and Methods. T h e  i n v e s t i g a t i o n  refers  to  t h e  
d a t a  of 445 cows of I t a l i a n  F r i e s i an  b reed  r ea red  a t  S.A.B.  
F a r m ,  B a t t i p a g l i a  (Salerno)  f rom 1946 to  1960. Cows 
wh ich  h a v e  closed t h e i r  ca ree r  a re  45 .6% of t he  to ta l .  The  
i n t e r v a l  b e t w e e n  ca lv ing  a n d  t h e  f i r s t  i n s e m i n a t i o n  h a s  
been  s u b d i v i d e d  in classes of 20 days  t i l l  300 days ,  as 
appea r s  in  t he  Table .  T h e  i n v e s t i g a t i o n  ha s  b e e n  con-  
d u c t e d  s e p a r a t e l y  for ar t i f ic ia l  i n s e m i n a t i o n  (A.I.) a n d  
n a t u r a l  service  (N.S.).  

Conclusions. ( 1 ) B o t h  in A.I .  a n d  N.S.  t h e  ave r age  
n u m b e r  of i n s e m i n a t i o n s  pe r  c o n c e p t i o n  seems to  v a r y  
accord ing  to  t he  l e n g t h  of t he  service in t e rva l .  I n  N.S. ,  
t h e  regress ion  e q u a t i o n  is Yl = 1.57180 + 0.01007 x 
--  0.00003 x 2, where  Yl is t he  n u m b e r  of i n s e m i n a t i o n s  pe r  
c o n c e p t i o n  a n d  x is t h e  service  i n t c r v a l  in  days :  t h e  b 
va lue  is h i g h l y  s ign i f i can t  ( P  < 0.01). Cows b red  for t he  
f i rs t  t i m e  a f t e r  160-200 d a y s  f rom ca lv ing  requ i re  larger  
n u m b e r  of i n s e m i n a t i o n s  p e r  concep t ion .  I n  A.I .  t h e  re- 
gress ion e q u a t i o n  is Yz = 2.66545 + 0 .03149x  -- 0.00128 x ~. 
Tile b va lue  is n o t  s igni f icant ,  a n d  t h e  m a x i m u m  n u m b e r  
of i n s e m i n a t i o n s  p e r  c o n c e p t i o n  is w i t h i n  t he  i n t e r v a l  of 
80-160 days.  

(2) I n  n a t u r a l  service,  t h e  r e l a t i on  b e t w e e n  t h e  service  
in t e rva l ,  t h e  ave r age  l e n g t h  of t h e  pe r iod  f rom c o n c e p t i o n  
to  abo r t i on ,  a n d  t he  p e r c e n t a g e  of a b o r t i o n s  on  t he  t o t a l  
n u m b e r  of a b o r t i o n s  a n d  on  t h e  t o t a l  n u m b e r  of successful  
concept ions ,  is c u r v i l i n e a r  (Figure) .  The  n u m b e r  of in-  
s e m i n a t i o n s  pe r  c o n c e p t i o n  a n d  t h e  p e r c e n t a g e  of abor -  
t i ons  on  t he  t o t a l  n u m b e r  of a b o r t i o n s  h a v e  a s imi la r  
t e n d e n c y ,  whe reas  t h e  p e r c e n t a g e  of t he  a b o r t i o n s  on  t h e  
t o t a l  n u m b e r  of successful  concep t ions  a n d  t h e  ave r age  
l e n g t h  of t h e  g e s t a t i o n  pe r iod  in  those  a b o r t e d  h a v e  a n  
oppos i te  t e n d e n c y .  Because  of t he  lack  of suf f ic ien t  d a t a ,  
a n  ana lys i s  in  t h e  a n i m a l s  i n s e m i n a t e d  ar t i f ic ia l ly  could  

1 T. M. BETTINI, Ann.  Fac.  Agr.  Port ic i ,  Serie I I I  26, 305 (1960-61). 
The  p a p e r  will be publ i shed  iu detai l  in Produzione  An ima le  1 
17 (196~). 

In semina t i ons ,  concept ions,  n u m b e r  of in semina t ions  per  concept ion in  re la t ion  to the  i n t e rva l  be tween  ca lv ing  and  f i r s t  i n se mina t i on ,  sepa- 
r a t e ly  for the natural service (N.S.) and artificial insemination (A.I.) 

Interval between calving N.S. A.I. 
and first insemination Number of Number of Number of services Number of Number of Number of inseminations 
(in days} services conceptions per conception inseminations conceptions per conception 

1- 20 3 2 1.50 - -  - -  - -  
2 1 -  40 23 12 1.92 - -  - -  - -  
41 -  60 57 26 2.19 8 1 8.00 
61-  80 132 68 1.94 46 18 2.56 
81-100 415 176 2.36 157 50 3.14 

101-120 349 151 2.31 159 56 2.84 
121-140 232 108 2.15 128 43 2.98 
141-160 177 67 2.64 86 30 2.87 
161-180 130 52 2.50 72 25 2.88 
181-200 112 43 2.60 59 24 2.46 
201-220 70 30 2.33 45 17 2.65 
221-249 69 32 2.16 46 15 3.07 
241-260 38 19 2.00 33 10 3.30 
261-280 32 I6 2.00 23 12 1.92 
281-300 31 16 1.94 13 7 1.86 
300 and  above  73 35 2.09 42 14 3.00 
T o t a l  1943 853 - -  917 322 - -  
Average - -  - -  2.28 - -  - -  2.85 


