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ac t ions  f rom t h e  p y r a m i d a l  t r a c t  on  ref lex p a t h s  to  m o t o -  G r o s s h i r n r i n d e  f iber die P y r a m i d e n b a h n  ge f6 rde r t  werden 
n e u r o n e s l ,  k a n n .  

Zusammen/assung. E s  k o n n t e  gezeig t  werden ,  dass  
~ b e r l e i t u n g e n  in  sp ina l en  R e f l exs ys t em en ,  die fiir die prA- 
s y n a p t i s c h e  Depo l a r i s a t i on  gewisser  p r i m ~ r e r  Af fe renzen  
v e r a n t w o r t l i c h  s ind,  y o n  d e r  s ens o r i s ch - m o t o r i s chen  
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Isolation of a Hypothalamic Peptide with TRF 
(Thyreotrophin Releasing Factor) Activity 

in v i tro 

A h y p o t h a l a m i c  f ac to r  a c t i v a t i n g  a d e n o h y p o p h y s i a l  
ac id  p h o s p h a t a s e s  in vitro was p r e p a r e d  f rom ace t ic  acid 
e x t r a c t s  of b o v i n e  h y p o t h a l a m i  b y  h i g h  vo l t age  e lect ro-  
phores i s  a n d  i ts  T S H - r e l e a s i n g  a c t i v i t y  was  d e m o n s t r a t e d  
in vitro 1,2. A rev iew of p r ev ious  work  on  t he  r e l a t i o n s h i p  
b e t w e e n  a d e n o h y p o p h y s i a l  acid p h o s p h a t a s e  a n d  T S H  
secre t ion  a n d  on  t he  cha rac t e r i s t i c s  of t h e  a c t i v a t i n g  
f ac to r  was  p u b l i s h e d  e lsewhere  a. 

The  ac t ive  f ac to r  was  now f u r t h e r  pur i f i ed  b y  gel 
f i l t r a t i on  on  a S e p h a d e x  G-25 c o l u m n  a n d  t he  p r o b a b l e  
pep t ide  c h a r a c t e r  was  d e m o n s t r a t e d  b y  a c o m b i n e d  
e l ec t rophore t i c  a n d  c h r o m a t o g r a p h i c  analys is .  

F r a c t i o n s  HH1s+I a n d  HH~0+I, p r e p a r e d  b y  h i g h  vo l t age  
e lec t rophores i s  f rom lyophi l i zed  acet ic  acid e x t r a c t s  of 85 
a n d  120 b o v i n e  h y p o t h a l a m i  respec t ive ly ,  were d issolved 
(170 m g  a n d  700 m g  respec t ive ly)  in  1 cm a 0 .225% NaC1 
a n d  app l ied  to  a S e p h a d e x  G-25 c o l u m n  (1.7 cm × 12.0 cm),  
s a t u r a t e d  w i t h  0 .225% NaC1. T h e  c o l u m n  was  e lu ted  in  a n  
a u t o m a t i c  f r ac t ions  co l lec tor  w i t h  0 .225% NaC1 a n d  35 
a n d  50 f r ac t ions  r e spec t ive ly  (3 c m  3 each)" were col lected 
(flow = 6 cm3/h).  T h e  e x t i n c t i o n  of these  f rac t ions  was 
m e a s u r e d  a t  280 m ~  a n d  t h r e e  peaks  were  found,  as 
shown  for  f r ac t ion  HH~s+~ in t h e  Figure .  S e p a r a t i o n  of the  
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Gel filtration of fraction HHls+I on a Sephadex G-25 column. Ab- 
scissa: Number of fraction; ordinate: extinction at 280 nltx. Fractions 
corresponding to individual peaks of extinction were pooled as in- 

dicated to give fraction HHts+l ,~', HHls+I,B , and HHls+I,C. 

Tab. I. Acid phosphatase activity in [Lg phenol liberated by 1 mg 
adenohypophysial tissue in 80 rain. Concentration of the fractions 

10 p.g/em a. 

1st experimental series 

Group I 
Number of tests 2,1 
Fraction 0 
Acid phosphatase 3.0 ± 0.06 
activity 

II  I I I  IV 
24 24 18 
]:tH18+I,A HHxs+I,B HHxs+x,C 
3.3q-0.09 3.1-4-0.09 3 .6+0 .08  a 

2nd'experimental series 

Group I II I l I  IV 
Number of tests 18 18 18 18 
Fraction 0 HFI2o+I,A HH20+~,B HH20+~,C 
Acid phosphatase 2.5 -I- 0.18 3.1 -¢- 0.13 2.1 :[: 0.12 3.3 -k 0.09 a 
activity 

a Comparison with group I in Fisher's t-test p < 0.01. 

i n d i v i d u a l  peaks  in gel f i l t r a t i on  of f r ac t ion  HH~0+I was 
less d i s t inc t ,  p r o b a b l y  because  a l a rger  a m o u n t  of  ma te r i a l  
was used.  The  f r ac t ions  g iv ing  t he  i n d i v i d u a l  peaks  were 
pooled  to  give s u b f r a c t i o n s  HHI8+I,A (85 m g  a f t e r  lyo- 
ph i l i z a t i on  a n d  s u b t r a c t i o n  of NaC1), HHls+I ,B (45 rag), 
HH18+1, c (15 mg),  HH20+I,A (410 mg),  HH20+I,B (150 mg) 
a n d  HH~0+l,c (68 mg).  

Acid p h o s p h a t a s e  a c t i v i t y  was m e a s u r e d  in  r a t  adeno-  
h y p o p h y s i a l  h o m o g e n a t e  3 in  t he  p resence  of sub f r ac t i ons  
A, B, a n d  C in  c o n c e n t r a t i o n  of 10 lzg/cmL T h e  resu l t s  are 
s h o w n  in  T a b l e  I. S l igh t  e l e v a t i o n  of a c t i v i t y  was  f o u n d  in 
t h e  p resence  of t he  A f rac t ions ,  b u t  m o r e  i m p o r t a n t  
e l e v a t i o n  of  a c t i v i t y  occured  in  t he  p resence  of  t h e  C 
f rac t ions .  B o t h  C f r ac t i ons  (HHls+l ,c  a n d  HH20+l,C ) were 
the re fo re  used  to  t e s t  t h e i r  ef fec t  o n  T S H  release  in vitro 
a n d  for  e l e c t r o c h r o m a t o g r a p h i c  ana lys is .  

F o r  e l e c t r o c h r o m a t o g r a p h i c  ana lys i s  of t h e  C f ract ions ,  
t he  m e t h o d  desc r ibed  b y  JIRGL ¢ was  used.  1 m g  of 
f r ac t ion  HHls+I ,c  or  tIH~o+x,c was  d isso lved  in  1 cm s H ,O  
a n d  app l i ed  to  t h e  m i d d l e  of a 12 × 30 c m  s t r ip  of W h a t -  
m a n  3 p a p e r  (na t ive  spec imen) .  T h e  s ame  a m o u n t  of  the  
f r ac t ions  was  d isso lved  in 0.5 cm 3 H20,  0.5 c m  a 6 N  HC1 
was a d d e d  a n d  t h e  spec imen  was h e a t e d  a t  115°C for 24 h 
in a sea led  b e a k e r  (hyd ro lyzed  spec imen) .  T h e  h y d r o l y z a t e  
was t h e n  dr ied  in vacuo a t  100°C, d isso lved  in 1 c m  ~ HiO 
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Tab. II. Activity = % of the dose of radio-iodine found in the thyroid gland 

1st experimental series 

Group 1 
Adufinistered material 0 

Number of tests l0 
Concentration of the fraction in the nmdium - -  
Total dose of tested material in em a 0 
Mean weight of adenohypophyses 

incubated in 1 em a medium in mg 
Activity, means -4- am 

2 3 4 
medium with medium after incubation of medium after incubation of 
fraction HHts+t,C hypophyscs without HHls+t,c hypophyses with HH18+t,C 
10 10 l0 
90 vtg/cma - -  0̀o tzg/ema 
2 2 o 
- -  3.811 3.8o 

11 .2  4- 1.`26 11.7 4-  `2.0 1,1.,t q- 1.9a 18.6 ± 3..1 

2ud experimental series 

Group 1 
Administered material 0 

Nmnber of tests 9 
Concentration of the fraction in the medium - -  
Total dose of tested material in cm s 0 
Mean weight of adenohypophyscs 

incubated in 1 cln a medium in ing 
Activity, means 4- ~rr* 

2 3 4 
medium with medium after incubation of medium after incubation of 
fraction HH:0+~,C adenohypophyses without adenohypophyses with 

HH~0+t,c HH20+I,C 
8 8 8 
200 [/,g/cm a - -  200 [zg/etn a 
2̀ '2 '2 

- -  5.02 ,1.96 

12.6 ZL: 1.09 16.3 Z[~ 1.07 23.9 q- 1.5 30.5 + 3.06 a 

a Comparison of groups 3 and 4 by Fisher's t-test : p < 0.0g. 

and appl ied  to the  p a p e r  in t he  same way.  Bo th  spec imens  
were t h e n  sub jec ted  to  p a p e r  e lec t rophores is  (pyridine-  
ace ta te  buffer ,  p H  4.1 ,250 V, 20 mA, 90 rain). The  electro-  
phoreograms  were t h e n  dr ied a t  90 ¢ C and  the  longer  side 
of the  s t r ip  was sewn to  the  shor te r  side of a n o t h e r  s t r ip  
(38 × 44 cm) of W h a t m a n  3 p a p e r  on a sewing mach ine .  
Descending c h r o m a t o g r a p h y  in a bu tano l -ace t i c  acid- 
wa te r  s y s t e m  (4: 1: 5) was t h e n  carr ied ou t  for 22 h (unti l  
the  t ropeol in  s t a n d a r d  spo t  reached  the  end of the  paper) .  
The e l e c t r o c h r o m a t o g r a m  was t h e n  dr ied  and  de t ec t ed  by  
0.5% n i n h y d r i n  solut ion in acetone.  The na t ive  spec imens  
of b o t h  f rac t ions  g a v e  no n i n h y d r i n  pos i t ive  spots ,  in- 
d ica t ing t h a t  t h e y  do no t  con ta in  free amino  acids.  Af te r  
hydro lys is  several  n i n h y d r i n  pos i t ive  spots  were found,  
cor responding  to  t he  following amino  acids:  lysine, val ine 
serine, glycine,  alanine,  asparagine ,  g lu tamic  acid, leucine, 
isolencine. I t  t hus  follows t h a t  t he  act ive  f rac t ions  con- 
ta in  a smal l  pep t ide ,  composed  of the  9 given amino  acids.  
The poss ibi l i ty  t h a t  t h e  f rac t ion  con ta ins  a n o t h e r  nin-  
hydr in  nega t ive  subs t ance  canno t  be excluded.  F r o m  
previous work  we know, however ,  t h a t  the  fac tor  is pro- 
bably  no t  ident ica l  w i th  h i s tamine ,  adrenal ine,  no radren-  
aline, oxytoc in ,  vasopress in ,  acetylchol ine ,  a n d  seroto-  
nin 5. De tec t ion  of t he  c h r o m a t o g r a m s  of the  C f rac t ions  
for phenol ic  acids (diazot ised p-ni t roani l ine)  and  for indol 
compounds  (p -d ime thy l  a m i n o b e n z a l d e h y d e  in acid e th-  
anol) gave  nega t ive  results .  

For  the  e x a m i n a t i o n  of the  TSH-re leas ing  ac t iv i ty  of 
the f rac t ions  HH~s+~,c and  HH~0+~,c i n  vitro, the  same 
m e t h o d  as in prev ious  repor t s  1,2 was used. Male albino 
rats  (Wis tar  descendants )  weighing 130-200 g, accl ima- 
tized a t  23 ± 1°C and  fed on a s t a n d a r d  Larsen  die t  and  
water  ad l ib i tum were killed b y  decap i t a t i on  and  the i r  
a d e n o h y p o p h y s e s  r e m oved  and  cooled to  0°C. In  each  of 
four successive exper iments ,  13 a d e n o h y p o p h y s e s  were  
incuba ted  for 1 h a t  37 4- 0.1°C in the  two  following 
media:  (A) 13 cm 3 K r e b s - R i n g e r  p h o s p h a t e ;  (13) 13 cm 3 
Krebs -Ringer  p h o s p h a t e  con ta in ing  90 tzg f rac t ion  
HH~s+l,c or 200 tzg f rac t ion  HH20+I,c in i cm 3. Bo th  media  
conta ined  300 mg  glucose/100 cm ~. The T S H  concen t r a t ion  

in t he  media  was d e t e r m i n e d  by  the  radioiodine  Uptake 
m e t h o d  descr ibed  in de ta i l  e lsewhere 6. Fema le  albino ra ts  
weighing  a b o u t  100 g were  h y p o p h y s e c t o m i z e d  by  the  
p a r a p h a r y n g e a l  route  unde r  e the r  anaes thes ia .  Three  days  
a f te r  h y p o p h y s e c t o m y  a d mi n i s t r a t i o n  of the  t e s t ed  
ma te r i a l  was s t a r t e d :  once dai ly  every  ra t  received one 
subcu t aneous  in jec t ion  of 0.5 cm 8. Four  groups  of hypo-  
physec tomized  ra ts  were used in each  e x p e r i m e n t :  (1) un-  
t r e a t e d  ra ts  served  as cont ro ls ;  (2) r a t s  given four  doses of 
0.5 cm 3 K r e b s - R i n g e r  p h o s p h a t e  m e d i u m  con ta in ing  
90 t~g/cm a f rac t ion HHls+I ,c  or 200 tzg/cm 3 f rac t ion  
HH20+I,C; these  ra t s  served  as a second contro l  g roup ;  
(3) ra t s  g iven four doses of 0.5 cm 3 m e d i u m  A (after  in- 
cuba t ion  of a d e n o h y p o p h y s e s  w i t h o u t  f ract ion) ;  (4) ra t s  
given four doses of 0.5 cm 3 m e d i u m  B (after  i ncuba t ion  of 
a d e n o h y p o p h y s e s  in the  presence  of the  fract ion).  

1 h a f te r  the  last  in jec t ion,  4 txC of carr ier-free NalalI  
was  admin i s t e r ed  to  each  ra t  subcu taneous ly ;  24 h la ter  
the  ra t s  were  kil led b y  e the r  anaes thes ia ,  the  t h y r o i d s  
were r e mo v e d  and  the i r  r ad ioac t i v i t y  was measu red  by  a 
Geiger-Mtiller counter .  The ac t iv i ty  of each t h y r o i d  was  
expressed  as a pe rcen tage  of the  radioiodine  dose ad-  
minis te red ,  a mode l  of the  r a t  t hy ro id  con ta in ing  4 [zc 
Nala~I be ing used as the  indica tor  of 100% accumula t ion .  
The resul ts  are shown  in Table  II .  The radioiodine  up take  
in t he  t h y r o i d s  of g roup  2 was no t  s ta t i s t ica l ly  d i f fe ren t  
f rom group  1, ind ica t ing  t h a t  no T S H  was p re sen t  in 
f rac t ions  HH18+l,c and  HH2o+l,c. Af ter  the  a d m i n i s t r a t i o n  
of m e d i u m  A the  up take  was s o m e w h a t  higher ,  ind ica t ing  
some release of T S H  into  the  m e d i u m  even in the  absence  
of the  fract ions.  Af te r  the  admin i s t r a t i on  of m e d i u m  B a 
fu r the r  increase in t he  up take  occured;  t h e  di f ference be- 
tween  group  3 and  4 was s ta t i s t ica l ly  s igni f icant  only  on 
using f rac t ion  HH20+l,c. The resul ts  never the less  show an 
increase in T S H  release in t he  presence  of f rac t ions  

5 V. SClfREIBER, V. KMENTOVA, L. KRULICH, Z. LOJDA, M. RYB~K, 
and V. JONEC, Physiol. Bohemoslov. 10, 227 (1961). 

6 A. ECKERTOV~ and Z. FRANC, Csl. fysiologic (Prague) 10, 48 (1961). 



340 Br6ves communications -- Kurze Mitteihmgcn EXPERIENTIA XVII[/7 

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 and  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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