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scanning.  Then  the  e lec t rophoregrams  were cut  where  
b o t h  peaks  of ac t iv i ty  were found.  Af ter  e lut ion wi th  2 N 
HC1, an al iquot  was evapora t ed  on a glass p l anche t  under  
an I R - l a m p  and coun ted  wi th  a t h in -window Geiger- 
Miiller counter .  The se l f -absorpt ion correct ions  were 
made  using a se l f -absorpt ion  curve. In  this  w a y  the  % of 
r ad ioac t iv i ty  cor responding  to  each peak  was calculated.  
The Table gives t he  exper imen ta l  values for a series of 
de te rmina t ions  made  in t r ipl icate .  

The results  show a ve ry  good s tab i l i ty  to the  isotopic 
exchange  for b o t h  prepara t ions ,  being a l i t t le more  s table  
t h a n  t rue  colloidal solutions.  Poss ibly  because of the  
fas ter  large par t ic le  format ion ,  a small  a m o u n t  of ionic 
phospha t e  (not r emovable  by  dialysis) is occluded in to  
the  particles.  This  p h e n o m e n o n  does no t  occur wi th  the  
t rue  colloidal solution.  

Rdsumd. Nous avons  6tudi6 la s tabi l i t6  du p h o s p h a t e  
(3~p) chromique  colloidal, pa r  r ap p o r t  A l '6change iso- 
top ique  avec le p h o s p h a t e  ionique. Apr6s 12 jours d ' incu-  
ba t ion  A 37~ les solut ions p r6sen ten t  seu lement  6,6% 
de a~p ionic 6chang6. Les p r6para t ions  on t  mont r6  une 
trgs bonne  stabilit6. 
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Effect  of  G r o w t h  H o r m o n e  and  P r o l a c t i n  on  
M o u s e  T r a n s p l a n t a b l e  M a m m a r y  

A d e n o c a r c i n o m a  

The role p layed  by  g rowth  hormone  and pro lac t in  in 
the  deve lopmen t  and  g rowth  of m a m m a r y  t umour s  has 
no t  ye t  been establ ished.  Ear ly  s tudies  using impure  
p repara t ions  showed t h a t  con t inued  admin i s t r a t ion  of 
g rowth  hormone  to  normal  rats,  e i ther  male or female,  
accelerated the  d e v e l o p m e n t  of neoplasms in the  lung, 
adrenal  medul la  and reproduc t ive  organs ~,~. T ransp lan ta -  
t ion into mice of t umours  of the  anter ior  p i tu i t a ry  (MtT) 
has been found to accelerate the  ra te  of appearance  of 
m a m m a r y  tumours  induced by  X-ray,  virus or 3 -methyl  
cho lan th rene  ~-5. Only a few a t t e m p t s  have  been made  to 
s tudy  the  effect  of these ho rmones  on m a m m a r y  adeno-  
carc inoma in mice ~-s. The resul ts  ob ta ined  by  these  in- 
ves t iga tors  differ f rom one another ,  possibly because of 
the  use of insuff ic ient ly  pur i f ied hormone  prepara t ions .  

The present  s t u d y  was unde r t aken  in order  to  de ter -  
mine the  effect of purer  p repara t ions  of g rowth  hormone  
and prolactin,  which have  only  recent ly  become available,  
on the  growth  of two  kinds of t r ansp lan tab le  m a m m a r y  
adenocarc inoma in mice. 

Inbred  s t ra ins  of R I I I  and  C57BL female mice, weigh- 
ing f rom 17-18 g, were used. They  were fed Pur ina  chow 
and  wa te r  ad l ibi tum.  MMCIA and Eo 771 carcinomas,  
t r a n s p l a n t e d  for over  100 passages  in our  labora tory ,  
were employed.  For  the  e x p e r i m e n t  the  t u m o u r  was im- 

p l an t ed  subcu taneous ly  in to  the  r ight  axi l lary region by  
a sterile t rocar  (No. 16). The following ho rmone  prepara-  
t ions  were used:  bovine g rowth  h o rmo n e  (Choay, B a t c h  
S-407B) and sheep prolac t in  (Ferring, Ba tch  31209). The 
hormones  were dissolved in saline wi th  the  addi t ion  of 
0 .1N N a O H  and in jec ted  i.p. in a dai ly dose of 200 or 
300 #g/0.2 ml for 10 days  s t a r t ing  24 h af ter  the  implan ta -  
t ion of the  tumour .  Matched  contro l  groups  were in jec ted  
wi th  the  same volume of solvent .  The animals  were 
sacrificed on the  12th day  a f te r  the  t r ansp lan ta t ion .  Bo th  
the  whole an imal  and the  excised t u mo u r s  were ac- 
cura te ly  weighed. 

I t  m a y  be seen t h a t  b o t h  BGH and sheep prolac t in  
p roduced  enhanced  t u m o u r  g rowth  in MMC1A as well as 
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Table I. The effect of bovine growth hormone (BGH) and sheep pro- 
lactin on the growth of transplanted maimnary adenocarcinoina 

(MMC1A) in R I I I  female mice 

Table II. The effect of bovine growth hormone (BGH) and sheep 
prolactin on the growth of transplanted mammary adeuocarcinoma 

(Eo 771) in C~TBL female mice 

Treatment No. of Tumour 
mice weight mg 

mean • S.D. 

Treatment No. of Tumour 
mice weight mg 

mean 4- S.I). 

Saline control 11 I010 :~- 489 
BGH, 200/~g 14 1525 i 608 
Sheep prolactin, 200/~g 12 1775 ~= 400 
BGH + prolaetin 13 1870 ~_ 422 

Saline control 14 827 4- 420 
BGH, 200pg 15 1485 -k 489 
BGH, 300~g 10 1379 4- 484 
Sheep prolactin, 200/~g 13 1.183 4- 316 
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Eo 771 m a m m a r y  carc inoma.  The  dif ference in t he  
t u m o u r  we igh t  b e t w e e n  t he  con t ro l  g roup  a n d  the  
h o r m o n e - t r e a t e d  groups  was found  to be  s t a t i s t i ca l ly  
s ign i f ican t  ( S t u d e n t ' s  t t e s t  p < 0.05). 

Zusam~nen/assung. V e r a b r e i c h u n g  v o n  b o v i n e m  W a c h s -  
t u m s h o r m o n  oder  Schaf sp ro lac t in  f6 rde r t  das  W a c h s t u m  
von  A d e n o k a r z i n o m  der  B r u s t  (MMC1A) t r a n s p l a n t i e r t  
in  eine weibl iche  Maus  R I I I  oder  yon  A d e n o k a r z i n o m  

der  B r u s t  Eo 771 t r a n s p l a n t i e r t  in  eine w e i b l i c h e M a u s  
Cs~B1. 
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Action of /3-Receptor Blocking Sympatholytics  
and of Catecholamine Depleting Agents on 

CaCl2-Induced Arrhythmias in Rats 

I t  has  been  e s t ab l i shed  in ear l ier  e x p e r i m e n t s l ,  2 t h a t  
t he  adrenerg ic  /3-receptor b lock ing  d ich lo ro i sopro te reno l  
d e r i v a t i v e  : 1-06 [1-(3, 4 -d ich lo rpheny l ) -2 - i sopropy lamino-  
p ropano l ]  d isp lays  a n  a n t i a r r h y t h m i c  ac t ion  in cats ,  dogs 
and  rabb i t s ,  a n d  possesses on ly  a s l ight  in i t i a l /7 - recep to r  
s t i m u l a t i n g  act ion.  I n  c o n t r a s t  to  the  h igh ly  effect ive /3- 
r ecep to r  b lock ing  a n d  a n t i a r r h y t h m i c  a g e n t  p r op r ano lo l  
( Inderal) ,  1-06 p r o v e d  to  h a v e  also a c a t e c h o l a m i n e  de- 
p le t ing  effect  on  h e a r t  a n d  b r a i n  w h e n  a d m i n i s t e r e d  for 
severa l  days  2. T h e  ques t ion  arises as to  w h a t  k i n d  of 
difference in a n t i a r r h y t h m i c  p roper t i e s  c an  be  de t ec t ed  
b e t w e e n  t he  c a t e c h o l a m i n e  dep le t ing  1-06 a n d  t he  non-  
dep le t ing  propranolo l .  I t  has  also been  s h o w n  t h a t  t he  
p r o t e c t i n g  ac t ion  of reserpine,  a n  a g e n t  w i t h  wel l -known 
c a t e c h o l a m i n e  dep le t ing  effect  in  digi ta l is  i n t o x i c a t i o n  3,4, 
is p a r t l y  due to i ts  a n t i a r r h y t h m i c  ac t ion  5. T h u s  t he re  is 
i n d i c a t i o n  of a possible  i n t e r ac t i on  b e t w e e n  the  an t i -  
a r r h y t h m i c  effect  of d rugs  and  the i r  inf luence  on  t he  
c a t e c h o l a m i n e  c o n t e n t  of t he  hea r t .  To s t u d y  these  
ques t ions ,  the  a n t i a r r h y t h m i c  effect  of p rop rano lo l  a n d  
1-06, also t h a t  of k n o w n  amine  dep le t ing  agen t s  such  as 
reserp ine  6, g u a n e t h i d i n e L  a n d  p r e n y l a m i n e  8 as well  as 
t h a t  of a - m e t h y l d o p a  9 (an a g e n t  i nduc ing  pa r t i a l  deple-  
t ion  of t he  m y o c a r d i a l  no rep ineph r ine  c o n t e n t  b y  fo rma-  
t ion  of e -me thy l -no re p i neph r i ne ) ,  and  t h a t  of b r e t y l i u m  7 
(which b locks  t he  release of no r ep i neph r i ne  w i t h o u t  a l ter -  
ing m y o c a r d i a l  c a t e c h o l a m i n e  conten t ) ,  has  been  inves t i -  
gated.  

A r r h y t h m i a  was p roduced  b y  rap id  i.v. i n j ec t ion  of a 
2 .5% CaC12 so lu t ion  (140 m g / k g  dose) to  W i s t a r  r a t s  of 
b o t h  sexes and  100-150 g b o d y  weigh t  u n d e r  u r e t h a n e  
a n a e s t h e s i a  (1.5 g /kg  i.p.). A d i rec t -wr i t ing  e lec t rocard io-  
g r a p h  enab l ed  c o n t i n u o u s  record ing  of t h e  card iac  ac- 
t iv i ty .  A few seconds a f te r  in ject ion,  77% of the  an ima l s  
deve loped  v e n t r i c u l a r  f ib r i l l a t ion  lead ing  to  d e a t h  w i t h i n  
60-90 see. The  r e m a i n i n g  an i m a l s  showed  t a c h y c a r d i a  of 
v e n t r i c u l a r  origin,  some t imes  t r a n s i t o r y  b u t  no t  f a t a l  
v e n t r i c u l a r  f ibr i l la t ion.  I n  a few animals ,  CaC12 in j ec t ion  
was fol lowed b y  a l a s t ing  a p n e a  w i t h  p rogress ive ly  de-  
ve lop ing  b r a d y c a r d i a  and  card iac  a r res t  or  f ibr i l la t ion  as a 
consequence  of a sphyx ia .  These  e x p e r i m e n t s  were ex- 
c luded f rom f u r t h e r  eva lua t ion .  For  s t a t i s t i ca l  ana lys i s  
of t he  e x p e r i m e n t a l  da ta ,  t he  fourfold c o n t i n g e n c y  t e s t  
was used 10. Myocard ia l  no rep ineph r ine  c o n t e n t  was de te r -  
m ined  b y  t he  spec t ropho to f luo rome t r i c  m e t h o d  n 

Resu l t s  are s u m m a r i z e d  in the  Table .  As can  be seen, 
t he  adrenerg ic  /3-receptor b lock ing  agen t s  1-06 and  pro-  
p rano lo l  r educed  s ign i f i can t ly  the  inc idence  of CaC12- 

indu=ed v e n t r i c u l a r  f ib r i l l a t ion  if g iven  i m m e d i a t e l y  p r io r  
to  t he  CaCI~. Doses g iv ing o p t i m a l  p ro t ec t i ve  ac t ion  are 
shown  in t he  Table .  P ro longed  a d m i n i s t r a t i o n  for 5 days  
of these  subs tances ,  in  the  h ighes t  doses to le ra ted ,  ha s  
shown  p rop rano lo l  to  be ineffec t ive  aga ins t  CaC12 fibri l la-  
t i on  if t he  l a t t e r  was a d m i n i s t e r e d  24 h a f te r  t he  las t  
t r e a t m e n t ,  whereas  1-06 exh ib i t ed  u n d e r  t he  same  cir- 
c u m s t a n c e s  a h i g h l y  s ign i f ican t  p ro t ec t ive  act ion,  j u s t  as 
in  the  acu te  expe r imen t s .  

Para l l e l  e s t i m a t i o n  of t he  myoca rd i a l  no rep ineph r ine  
c o n t e n t  ha s  i n d i c a t e d  no  s ign i f ican t  change  ( P  > 0.2) in  
t he  r a t s  rece iv ing  p ro longed  p rop rano lo l  t r e a t m e n t ,  
whereas  a 60% decrease  was obse rved  in the  1-06 t r e a t e d  
an ima l s  [NE c o n t e n t  fell f rom 930 ng/g wet  t issue (n = 15) 
to  379 ng/g wet  t issue ( n ~  15), P <  0.001]. P r eny l amine ,  
k n o w n  to possess s imi lar  c a t e c h o l a m i n e  deple t ing  act ion,  
p rovided ,  like 1-06, s ign i f ican t  p r o t e c t i o n  24 h a f t e r  t r e a t -  
m e n t  even  if g iven  in the  fo rm of a suff ic ient ly  h igh  single 
dose. G u a n e t h i d i n e  d i sp layed  the  s t ronges t  p ro tec t ive  ac- 
t ion  6 h a f t e r  a single dose of t he  drug,  b u t  even  a f te r  24 h 
th i s  effect  was  st i l l  p resen t  ( P  = 0.02), Rese rp ine  - equa l ly  
c a t e c h o l a m i n e  dep le t ing  - h a d  only a Might a n t i a r r h y t h -  
mic  effect, in  spi te  of the  v a r i a t i o n  of dosage as well  as of 
t he  t ime  i n t e r v a l  be tween  t r e a t m e n t  and  CaC12 in ject ion.  
Op t ima l  effect  was  observed  w i t h  a 5 m g / k g  dose and  a 
t i m e  i n t e r v a l  of 24 h. e - m e t h y l d o p a  showed  a ve ry  s t rong  
p ro t ec t i ve  ac t ion  if a d m i n i s t e r e d  in a 500 m g / k g  dose 
30-60 min  pr io r  to  CaCI~ in jec t ion ,  a lower dose (320 
mg/kg)  h a d  no  effect. B r e t y l i u m  tosy la t e  in  a dose of 40 
mg/kg,  g iven  30 m i n  and  6 h respec t ive ly  pr ior  to  CaC12, 
p roved  to  be ineffec t ive  on  t he  inc idence  of v e n t r i e u l a r  
f ibr i l la t ion.  
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