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HH~s+I, c and  HH2o+~,c. As the re  was no s igni f icant  differ-  
ence b e t w e e n  the  T S H  c o n t e n t  of a d e n o h y p o p h y s e s  in- 
c u b a t e d  wi th  and  w i t h o u t  t h e  f rac t ions  7, i t  seems unl ikely 
t h a t  t he  dif ferences  in T S H  c o n t e n t  in t he  med ia  were  
caused by  a block of T S H  b reak -down  s. 

aus  der  H y p o p h y s e  s t imul i e r t  ( t h y r e o t r o p h i n  releasing 
factor ,  T R F ) .  

V, SCHREIBER, M. RYBAK, 
A. ECKERTOV~, V. JIRGL, J. Ko~i, 
Z. FRANC, and  V. KMENTOV~. 

Zusammen/assung. Die e l ek t rophore t i s ch  isolierte F rak -  
t ion  des h y p o t h a l a m i s c h e n  E x t r a k t e s ,  die die a d e n o h y p o -  
phys~iren sauren  P h o s p h a t a s e n  in vitro n n d  die Sekre t ion  
des T S H  akt iv ie r t ,  wurde  mi t t e l s  Ge l -F i l t ra t ion  an einer  
S e p h a d e x  G-25 S~iule wel te r  gereinigt .  E l e k t r o c h r o m a t o -  
g raphische  Analyse  der  gere in ig ten  F r a k t i o n  zeigte, dass  
sic in n a t i v e m  Z u s t a nd  N i n h y d r i n - n e g a t i v  is t  und  dass 
nach  der  sau ren  Hydro ly se  folgende Aminos/ iuren  aus ihr  
e n t s t e h e n :  Lys in ,  Serin, Glycin,  Alanin,  Asparagin ,  Glu- 
tams/ iure ,  Valin,  Isoleucin n n d ' L e n c i n .  Dieselbe F r a k t i o n  
e r h 6 h t  die Sekre t ion  des T S H  aus R a t t e n h y p o p h y s e  in 
vitro. Die F r a k t i o n  enth~ilt also wahrsche in l ich  den 
h y p o t h a l a m i s c h e n  Pep t id ,  der  die Sekre t ion  des T S H  
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I n t e r a c t i o n s  of  a C h e m i c a l  C a r c i n o g e n  
w i t h  N e u r o - E n d o c r i n e  F a c t o r s  

i n  M o u s e  B r e a s t  C a n c e r  1 

In t e r ac t i ons  in b reas t  cance r  d e v e l o p m e n t  be tween  
p i t u i t a r y  i m p l a n t s  2-5, t he  h y p o t h a l a m u s  a,6, and  a chem-  
ical carc inogen  ~-~5 were  explored  in rec ip ients  of t he  
inbred  Dilute  Brown  subl ine  8 (Ds) stock,  while male  D s 
mice,  24-28 weeks  of age, served  as donors .  Three  groups,  
each  composed  of 30 female,  5-6 week old mice, received 
once one  of t he  following t r e a t m e n t s  b y  t roca r  in to  t he  
r igh t  axit la:  (a) t h r ee  pieces of b ra in  s u r f a c e - - t h e  con t ro l  
t r e a t m e n t ;  (b) t h ree  p i tu i ta r ies  a n d  th ree  pieces of b ra in  
surface;  or  (c) th ree  p i tu i ta r ies  and  th ree  ' hypo tha l ami ' 5 .  

S t a r t i ng  a b o u t  1-a/2 m o n t h s  a f t e r  these  imp lan ta t ions ,  
20 mice of each  t r e a t m e n t  group were  force-fed s ix t imes ,  
a t  in te rva l s  of a b o u t  one week,  w i th  1 mg  of 3 -methyl -  
c h o l a n t h r e n e  in 0.2 cm a of  olive oil pe r  20 g b o d y  weight .  
The  r ema in ing  10 an imals  of each  g roup  se rved  as cont ro ls  
a n d  rece ived only  0.2 ml  olive oil pe r  20 g of b o d y  weight ,  
also by  oral  i n tuba t ion .  

Thereaf te r ,  twice a week, t he  an imals  were inspec ted  
and  pa lpa ted ,  if ind ica ted ,  for b reas t  t umors .  The  mice  
were  killed for comple te  au topsy  when  the  t u m o r s  ex-  
t e n d e d  a t  least  in one d imens ion  over  more  t h a n  1.0 cm. 
T u m o r s  and  o t h e r  gross p a t h o l o g y  were  also e x a m i n e d  
his tological ly ~.  

The  effect  of 3 -me thy l cho l an th rene  on cancer  inc idence  
in t he  p i t u i t a r y  i sograf ted  D s mouse  is shown  in Table  I, 

Tab. I. Breast cancer development in groups investigated 

Tissue inserted Tumor incidence 
with MCh a without MCh b 

Brain surface only 2]20 0/10 
Pituitary only 19/20 0/10 
Pituitary and hypothalamus 9/20 0]10 

a 1 mg 3-methylcholanthrene/0.$ cm 3 olive oi1[20 g body weight; 
oral intubation, I/week, for six weeks. 

b 0.2 cm a olive oil/20 g body weight; oral inttibation, 1/week, for six 
weeks. 

summar i z ing  resul ts  ob ta ined  wi th in  227 days  a f te r  im- 
p l a n t a t i o n  a n d  160 days  af ter  the  las t  i n tuba t ion .  By  this 
t ime,  all an imals  in t he  group  given p i t u i t a r y  plus brain 
surface as well as t h e  carc inogen h a d  deve loped  breas t  
cancer ,  excep t  for one  mouse  t h a t  d ied noncance rous  at  
the  age of 251 days.  A s igni f icant ly  smal ler  n u m b e r  of 
mice h a d  deve loped  b reas t  cancer  in the  o t h e r  carcinogen-  
fed groups  w h e t h e r  t h e y  were imp lan t ed  wi th  both  
p i t u i t a ry  and  h y p o t h a l a m u s  or only  w i t h  b ra in  surface. 
Dur ing  the  same t ime  period,  no t u m o r s  were  observed  in 
t he  severa l  i m p l a n t e d  cont ro l  g roups  fed on ly  olive oil 
(Table I). 

The f i rs t  b reas t  cancers  of t he  3 -me thy lcho lan th rene  
t r e a t e d  i sograf ted  mice  a p p e a r e d  a t  a b o u t  t h e  same t ime 
in t he  p i t n i t a r y - h y p o t h a l a m u s  group  and  in the  p i tu i t a ry -  
b ra in  surface group.  Nonetheless ,  w i th in  t he  per iod of 
s tudy ,  the  add i t i on  of h y p o t h a l a m i c  t issue to  t he  p i tu i t a ry  
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as Further details including tumor morphology and additional results 

from background experiments in keeping with the present data will 
be published elsewherc. 
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Table II. Breast cancer age in groups investigated 

Group a Number ot mice Cancer age (days) 
with cancer Range Mean 4- S.E. 

Control (a, m, or b) 33 440-731 611 4- 13 
Pituitary ~5 334-648 497 =[: %1 
(P, P+m,  or P+b)  
1 x~-3 P 
Pituitary and 19 181-~71 ~7 4- 5 
Methyleholanthrene 

a a = no tissue inserted; m = muscle; b ~ brain surface; P ----- 
pituitary, one ectopic implantation of 2-3 glands; 1 mg of/I-methyl- 
cholanthrene/0.2 em ~ olive oil/20 g body weight; oral intubation, 
1/week for six weeks. 

implants significantly reduced cancer incidence (X ~ = 9.64; 
P = 0.002). I t  seems important  tha t  this effect of. hypo- 
thalamic tissue was not reproduced by other brain tissue ~,~, 

The mean tumor age of the methylcholanthrene treated 
mice given hypophyses and pieces of brain surface is com- 
pared in Table i I  with the tumor  ages of pi tui tary and 
control animals from earlier experiments in this laboratory 
done under similar conditions on the same inbred stock. 
With the qualifying restriction tha t  these data  are from 
experiments set up at  different times, i t  can be suggested 
that  the additional administration of 3-methylcholan- 
threne to D8 mice bearing 3 isografted pituitaries reduces 

the cancer age of the lat ter  to less than one-halt the value 
expected in the absence of carcinogen, treatment.  

One can thus study in Ds mice, i.e. in one and the same 
experimental  animal model, interactions in breast cancer 
development between genetic and/or endocrine factors, 
the Bit tner  mammary  tumor  agent and a chemical 
carcinogen. One can also explore in the same model hypo- 
thalamus effects counteracting mammary  carcinogenesis. 
Moreover, in work based upon overt  breast cancer as the 
endpoint under study, the methylcholanthrene-treated Ds 
mouse with ectopic pituitary isografts and the Bit tner  
agent allows for a much shortened period of bioassay, 
since tumor  age is but  one-half of tha t  recorded in the 
absence of the chemical carcinogen. 

Zusammen/assung. Die Brustkrebsentwicklung bei in- 
takten M~iusen des DBAs-Inzuchtstammes, welchen Hy- 
pophysen implantiert  wurden, zeigt durch die perorale 
Verabreichung von 3-Methylcholanthren eine signifikante 
Beschleunigung. Entsprechend /rfiheren Ergebnissen an 
einem anderen Krebsmodell ~ hemmt  auch in der Methyl- 
cholanthren-behandelten DBA-Maus der Zusatz yon 
Hypothalamusgewebe die carcinogene Wirkung der im- 
plantierten Hypophyse. 

E.  HAUS a n d  F.  HALBERG 
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PRO E X P E R I M E N T I S  

N o u v e a u  p r i n c i p e  de  s t i m u l a t i o n  6 l e c t r i q u e :  

L'excitation ambipolaire par courant alternatif, 
s i n u s o i d a l  p u r ,  de  f r 6 q u e n c e  m o y e n n e  

L'impulsion stimulatrice d 'une dur6e totale inf6rieure 
une milliseconde est produite par un courant alternatif 
sinusoi'dal de 20000 p~riodes, dont l 'ampli tude est mo- 
dul6e, ~ partir  de z6ro, selon une enveloppe progressive- 
ment croissante et d6croissante (Figure 1). Cette impulsion 
est appliqu6e g u n  nerf my61inis6 (sciatique de grenouille, 
pneumogastrique de lapin) par deux ~lectrodes de m~me 
efficacit6 stimulatrice et distantes de 15 /t 20 ram, ~ la 
cadence d 'environ 1/sac. Le courant d 'action est d~riv~ 
une distance de conduction d 'environ 20 ram, de l 'extr6- 
mit~ du nerf, entre deux ~lectrodes ~cart6es de 10 mm. 
L'ar tefact  du stimulus est r6duit ~ l 'aide d 'un pont de 
compensation r~sistances-capacit6s. 

La stimulation supraliminaire d~clenche ~. la fois deux 
courants d 'action (Figure 2) dont la difference de temps 
latent est ~gale, ~ moins d 'un dixi~me de milliseconde 
pros, ~ celle qu 'on obtient  au moyen de stimuli ordinaires 
appliques dans les deux sens aux m6mes 6tectrodes stimu- 
latrices. Carte diff6rence de temps latent  correspond dans 
les deux cas au temps que prend l ' influx nerveux pour 
parcourir le t rajet  entre les deux 61ectrodes stimulatrices. 

Au fur et ~ mesure qu 'on augmente l 'intensit~ du sti- 
mulus, la riposte par tant  de l'61ectrode se t rouvant  plus 
proche de la d~rivation l 'emporte sur calla provenant de 
61ectrode plus ~loign~e, de sorte qua carte derni~re riposte 
s'efface totalement  par un stimulus maximum. Le courant 
d'action ainsi obtenu (Figure 3 a) attaint la valeur maxima 
de celui dgclench~ ~ part ir  de la m~me ~lectrode par un 

stimulus cathodique d'intensit6 maxima ou supra- 
maxima (Figure 3 b). En st imulant  un nerf au milieu de sa 
longueur et en d6rivant les courants d 'action des deux ex- 
tr6mit6s, on obtient par un stimulus d'intensit6 maxima 
ou supra-maxima les deux courants d 'action de valeur 
maxima qui prennent leur d6part de part  et  d 'autre  des 
61ectrodes stimulatrices. 

Ces r~sultats permet tent  de conclure qu'une impulsion 
stimulatrice compos6e d'une fr6quence (,porteuse~ de 
l 'ordre de 20 000 p6riodes, modul6e de la manibre d6crite 
plus haut  at dont l 'intensit6 est maxima, excite toutes les 
fibres nerveuses aux deux p61es et que, de ce fair, la stimu- 
lation doit ~tre consid6r6e comme exempte de polarit6, 
voire ambipolaire. 

Ces r6sultats ne s 'obtiennent qu'A condition d 'cmployer  
un courant sinusoidal pur, exempt de distorsion harmo- 
nique. Toute at teinte £ la sym6trie de la sinusoide par 
rapport  X la ligne de z~ro, en particulier l 'harmonique du 
second ordre d6phas6 de 90% introduit  ~ne composante de 
polarit6, due sans doute & un effct de rectification dans le 
circuit d 'excitat ion (comparable ~ l 'effet Fleischl). Carte 
polarit6 se manifeste par un abaissement consid6rable du 
seuil £ l 'une des deux 61ectrodes et une 616vation g l 'autre, 
ph6nom~ne qui s ' inverse lorsqu'on interver t i t  les con- 
nexions des 61ectrodes stimulatrices. Ce dernier proc6d6 
sert d'aitleurs de test pour prouver l 'absence de compo- 
santa de polaritY, ~ savoir la sym~trie du courant alter- 
natif modul6. 

Le principe de l 'excitat ion ambipolaire permet  de r6- 
aliser une st imulation transversale du nerf sans compo- 
santes longitudinales. L'emploi d 'un courant sinusoidal 
pur dont l 'artefact  est facilement compensable, sert 5. an- 
registrar dans ces conditions, le courant d 'action ~ l 'endroit  
de son origine. 


