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Fraktion 

E 8 7 I  - I I  . . 
E94  I . . . .  
E 97 II  . . . .  

Anzahl positiv 
Zahl % 

38 30 79 
17 17 100 
22 19 86 

Gr6sse der Induktion 

gross 

20 
10 
8 

mittel 

8 

klein archen- 
ceohal 

1 

Art der Induktion 

deuteren-cephal Rihnpfe Sehwiinze I unbcstimmt 

20 8 6 8 
2 

3 15 

Der  d e u t e r e n c e p h a l e  I n d u k t i o n s s t o f f  i s t  in  NaC1- u n d  
KC1-L6sungen de r  I o n e n s t f i r k e  /z = 0 ,6-1 ,0  16slich u n d  
flillt be im  V e r d t i n n e n  auf  # =  0,3 z u m  Tell  wieder  aus.  
Die Tabe l l e  e n t h i i l t  als t3eispiel F r a k t i o n  E 94 I. 

Wie die A b b a u v e r s u c h e  m i t  T r y p s i n  zeigten,  i s t  de r  
P ro te inan te i l  d iese r  F r a k t i o n  f a r  die I n d u k t i o n s f i i h i g -  
keit s ieher  e r fo rder l i ch .  D a g e g e n  i s t  noch  n i g h t  gekl~r t ,  
ob a u c h  die  in  d e r  F r a k t i o n  e n t h a l t e n e  D es oxy r i bo -  
nukleins~ture h ie r f i i r  n o t w e n d i g  ist.  

U m  zu pr i i fen ,  o b  s p i n o k a u d a l e  u n d  d e u t e r e n c e p h a l e  
I nduk t i ons s to f f e  in  de r  Zelle in  v e r s c h i e d e n e n  F o r m -  
bes t and te i l en  e n t h a l t e n  s ind,  w u r d e  n a c h  d e m  V e r f a h r e n  
yon DOtlNcE 3 e ine  Z e l l k e r n f r a k t i o n  herges te l l t .  Sie in-  
duzierte v o r w i e g e n d  d e u t e r e n c e p h a l .  D a g e g e n  i n d u -  
zierte d i e  F r a k t i o n ,  we lche  n a c h  d e m  A b t r e n n e n  de r  
Zellkerne h o c h t o n r i g  a b z e n t r i f u g i e r t  wurde ,  v o r  a l l em 
spinokaudal ,  d a n e b e n  a b e r  a u c h  d e u t e r e n z e p h a l .  Diese 
Fak to ren  k o n n t e n  ebenfa l l s  m i t  P y r o p h o s p h a t p u f f e r  
(s. oben)  e x t r a h i e r t  w e r d e n  (Tabel le  E 97 II) :  

Aus d e m  [ J b e r s t a n d  des  h o c h t o u r i g  z e n t r i f u g i e r t e n  
E m b r y o n a l e x t r a k t e s  (s. oben)  k o n n t e  n a c h  de r  S t r e p t o -  
m y c i n s u l f a t m e t h o d O  ein  R i b o n u c l e o p r o t e i d  g e w o n n e n  
werden, da s  ebenfa l l s  d e u t e r e n c e p h a l  i nduz i e r t e .  Die  
W i r k s a m k e i t  w a r  j e d o c h  schw/ iche r  als die v o n  F r a k t i o n  
E 94 I (Tabel le) .  N a c h  3 ra in  l a n g e m  E r h i t z e n  im s ieden-  
den W a s s e r b a d  i n d u z i e r t e  das  R i b o n u c l e o p r o t e i d  a u c h  
archencephal .  

Die U n t e r s u c h u n g e n  w e r d e n  fo r tgese tz t .  

Der Deutsehen Forschung~gemeinsehaft danken wir fiir die Unter- 
sttitzung der Arbeit. 

H. TIEDE.X~ANN u n d  
HILDEGARD TIEDEMANN 

Heil igenberg-Inst i tu t ,  Hei l igenberg (Bodensee), den 
25. Mi i rz  1957. 

S u m m a r y  

F r o m  c h i c k  e m b r y o s ,  f r a c t i o n s  were  p r e p a r e d  which ,  
after i m p l a n t a t i o n  i n t o  new  g a s t r u l a e ,  p r e p o n d e r a n t l y  
give d e u t e r e n c e p h a l i c  or  s p i n o c a u d a l  i nduc t i ons .  T h e  
behav iour  of t he se  f r a c t i o n s  a f t e r  i n c u b a t i o n  w i t h  th io -  
glycolic ac id  or  h y d r o l y s i s  w i t h  t r y p s i n  is descr ibed .  

3 A. L. DOUNCE in The Nucleic Acids I I  (Academic Press, New 
York 1900), p. 105. 

4 S. S. COHEN~ J. biol. Cheln. 168, 511 (19-17). 

D e m o n s t r a t i o n  of Ribonuc lease  ACtivity 
in Sect ions  f r o m  Carnoy  Fixed Rat Pancreas  

In a n  ea r l i e r  c o m m u n i c a t i o n  ~, p e r s i s t i n g  r i b o n u c l e a s e  
(RNase) a c t i v i t y  in  s ec t ions  f rom C a r n o y - f i x e d  r a t  

1 S. LAGERSTEDT, Exper. 12, 4°5 (1956). 

p a n c r e a s  was  c o n s i d e r e d  to  be  a n  e x p l a n a t i o n  for t h e  
c o m p l e t e  r e m o v a l  of r i bonuc l e i c  ac id  (RNA)  t h r o u g h  
i n c u b a t i o n  in  M c I l v a i n e ' s  bu f f e r  w i t h o u t  a d d i t i o n  of 
R N a s e .  O n  t h e  o t h e r  h a n d ,  t h e  o n l y  p a r t i a l  re lease  of  t he  
R N A  of f o r m a l d e h y d e - f i x e d  t i s sue  s h o u l d  be  d u e  to  
c h e m i c a l  d e g r a d a t i o n .  T h e  p r e s e n t  c o m m u n i c a t i o n  
d e m o n s t r a t e s  R N a s e  a c t i v i t y  in  C a r n o y - f i x e d  m a t e r i a l ,  
a n d  t h e  i n h i b i t o r y  e f fec t  of t h e  f o r m a l d e h y d e  f i x a t i o n  
p r o c e d u r e .  

E x p e r i m e n t a l . - - S m a l l ,  f resh  or  f rozen -d r i ed  ~ pieces  of 
p a n c r e a s  f r o m  d e c a p i t a t e d  r a t s  were  m e c h a n i c a l l y  
s h a k e n  in 100 m l  of C a r n o y ' s  f lu id  ( e t h a n o l : c h l o r o -  
f o r m  : ace t i c  ac id  = 6 : 3 : 1) for  1.5 h a t  r o o m  t e m p e r a t u r e ,  
a n d  t h e n  w a s h e d  twice  w i t h  a b s o l u t e  e t h a n o l  for  10 min .  
O t h e r  f resh  p ieces  f rom t h e  s a m e  g l a n d s  were  f ixed  in  
LILLIE'S 3 bu f f e r ed  f o r m a l d e h y d e  so lu t i on  (pH  7.0) for  
24 h a t  r o o m  t e m p e r a t u r e ,  w a s h e d  w i t h  r u n n i n g  d i s t i l l ed  
w a t e r  for  36 h, a n d  d e h y d r a t e d  w i t h  a lcohol  (50% for 2 h,  
9 6 %  for  tw ice  2 h,  a b s o l u t e  e t h a n o l  for  t h r e e  t i m e s  2 h) .  
All  d e h y d r a t e d  t i s sues  were  lef t  in  e t h e r  for t h r e e  t i m e s  
2 h, e v a c u a t e d ,  we ighed ,  a n d  i m m e r s e d  in  m o l t e n  
p a r a f f i n  (m.p .  58°C) i n  vacuo a t  59 ° ! 0"I°C for  30 min .  
E m b e d d i n g  fo l lowed a t  i c e - w a t e r  t e m p e r a t u r e .  T h e  
p a r a f f i n  b l o c k s  we re  s e c t i o n e d  a t  7 it s e t t i n g  of t h e  
m i c r o t o m e ,  a n d  d i s t r i b u t e d  e q u a l l y  b e t w e e n  50 ml  
c e n t r i f u g e  t u b e s  ~. A f t e r  d e p a r a f f i n a t i o n  w i t h  p e t r o l e u m  
e t h e r  a n d  w a s h i n g  w i t h  e the r ,  e a c h  t u b e  c o n t a i n e d  a b o u t  
50 m g  of e v a c u a t e d  m a t e r i a l .  5 ml  of d i s t i l l ed  w a t e r  
we re  a d d e d  to  t h e  tubes ,  a n d  t h e i r  c o n t e n t  h o m o g e n i z e d  
w i t h  a J a n k e - K u n k e l  s t a in l e s s - s t ee l  homogen i ze r .  
F u r t h e r  h o m o g e n i z a t i o n s  w i t h  a d d i t i o n a l  a m o u n t s  of 
w a t e r  were  u sed  for  d e t e r m i n a t i o n  of t h e  s u i t a b l e  t i s sue  
c o n c e n t r a t i o n  in  r e l a t i o n  to  s u b s t r a t e  c o n c e n t r a t i o n ,  as 
d e m o n s t r a t e d  be low.  R N a s e  a c t i v i t y  was m e a s u r e d  w i t h  
t h e  s l i g h t l y  m o d i f i e d  ANFINSEN el al. 4 m e t h o d .  0.1 ml  
a l i q u o t s  of t h e  h o m o g e n a t e s  were  a d d e d  to  M c l l v a i n e ' s  
buf fer ,  w h i c h  c o n t a i n e d  y e a s t  nuc le ic  ac id  ( ' H e f e n u k l e i n -  
s~iure', Merck,  G e r m a n y ,  pu r i f i ed  a c c o r d i n g  to  VISCHER 
a n d  CHARGAFFS), a t  r o o m  t e m p e r a t u r e ,  a n d  m e c h a n i c a l l y  
s h a k e n  in  g l a s s - s t o p p e r e d c e n t r i f u g e t u b e s  a t  37 ° i 0-01 ° C 
for  60 m i n .  T o t a l  v o l u m e :  4 ml.  T h e  r e a c t i o n  was  s t o p p -  
ed  t h r o u g h  a d d i t i o n  of 4 ml  of ice-cold 1 0 %  p e r c h l o r i c  
ac id  c o n t a i n i n g  0 . 2 5 %  u r a n y l  a c e t a t e ,  a n d  t h e  s a m p l e s  
lef t  a t  + 2°C for  a p p r o x i m a t i v e l y  60 min .  A f t e r  t h e  f i r s t  
20 min ,  no  m o r e  ac id - so lub le  m a t e r i a l  was  r e l eased  w i t h i n  
t h e  e x p e r i m e n t a l  per iod.  Fo l lowing  c e n t r i f u g a t i o n ,  t h e  
a b s o r p t i o n  of t he  s u p e r n a t a n t s  was  m e a s u r e d  a t  260 m/ t  
in  a B e c k m a n  Model  D U  q u a r t z  s p e c t r o p h o t o m e t e r  
w i t h  p h o t o m u l t i p l i e r ,  u s ing  10 m m  cells. T h e  r e a d i n g s  
were used  in c a l c u l a t i n g  t h e  a m o u n t s  of a c id - so lub l e  
m a t e r i a l  re leased  f rom R N A  due  to  R N a s e  ac t ion ,  w i t h  
co r r ec t i on  for  s u b s t r a t e  a n d  t i s sue  b l a n k s .  T h u s ,  t h e  
a c t i v i t y  is g i v e n  in  op t i c a l  u n i t s  a t  260 m # .  All d e t e r -  

S, LAGERSTEDT, Z. Zellforseh. 45, 472 (1957). 
z R. D. LILLIE, Histopathologic Technic (Blakiston, Philadelphia 

1948). 
4 C. I~. ANFINSEN, R. R. REDFIELD, W. L, CIfOATE, J, PAGE, and 

'W. R. CARROL, J. biol. Chem. 207, 201 (1954). 
s E. VXSCHER and E. CIIARGAFF, J.  biol. Chem. 176, 715 (1948), 
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m i n a t i o n s ,  a lso t h o s e  of t h e  b l anks ,  were  m a d e  a t  l e a s t  
in  dup l i ca te .  T h e  p o i n t s  in  t h e  c u r v e s  a re  t h e  m e a n s  of 
such  d e t e r m i n a t i o n s .  T h e  p H  of t h e  d iges t s  was  m e a s u r e d  
(wi th  t he  glass e l ec t rode  in  a B e c k m a n  p H - M e t e r )  in  
para l le l l  e x p e r i m e n t s  b o t h  before  a n d  a f t e r  i n c u b a t i o n .  
Some  specia l  p r o c e d u r e s  wil l  be  de sc r ibed  below.  
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In[lue~we o/Tissue and Substrate Concentrations.-Pre- 
l i m i n a r y  e x p e r i m e n t s  s h o w e d  t h a t  n o  m o r e  t h a n  15 m g  
of R N A  p e r  d iges t  were  t o l e r a b l e  in  m a i n t a i n i n g  a 
c o n s t a n t  p H  t h r o u g h o u t  t h e  d iges t ions .  Thus ,  a t i s sue  
c o n c e n t r a t i o n  h a d  to  be  used,  p e r m i t t i n g  c o n s t a n t  ab -  
s o r p t i o n  va lues  w i t h i n  a safe r a n g e  of s u b s t r a t e  concen -  
t r a t i o n s  tess t h a n  15 m g  R N A  p e r  4 m l  vo lume .  A t y p i c a l  
d i l u t i o n  e x p e r i m e n t ,  u s ing  t h e  t e c h n i q u e  d e s c r i b e d  
a b o v e ,  a n d  w i t h  sec t ions  f rom f resh  Cxarnoy-fixed m a -  
ter ia l ,  is s h o w n  in  F i g u r e  1. C u r v e  1 der ives  f rom a d iges t  
c o n t a i n i n g  10 m g  t i s sue ;  Curve  2 : 1  m g ;  Curve  3: 
0-05 rag;  a n d  C u r v e  4 : 0 - 0 2  mg.  Obv ious ly ,  in  t h i s  
example ,  a b o u t  0-02 m g  wil l  a l low for  10 m g  R N A  p e r  
digest .  I n  al l  e x p e r i m e n t s  r e p o r t e d ,  t h e  t i s sue  c o n c e n t r a -  
t i o n  h a s  b e e n  a d j u s t e d  to  f i t  10 m g  of t h e  s u b s t r a t e .  

Comparison o[ RNase Activity in Sections/tom Carnoy- 
and Formaldehyde-Fixed T i s sue . -As  d e m o n s t r a t e d  in 
T a b l e  I ,  f o r m a l d e h y d e - f i x e d  t i s sues  (CH20) d id  n o t  show 
m e a s u r a b l e  R N a s e  a c t i v i t y ,  in  c o n t r a s t  to  Carnoy- 
f ixed  m a t e r i a l  f r o m  t h e  s a m e  p a n c r e a s  (CARNOV), al- 
t h o u g h  a b o u t  500 t i m e s  h i g h e r  t i s sue  c o n c e n t r a t i o n s  were 
u sed  in t e s t i n g  t h e  sec t ions  a f t e r  f o r m a l d e h y d e  fixation, 
A lo t  of t h e  C a r n o y - f i x e d  sec t ions  were  s e c o n d a r i l y  fixed 
in  t h e  f o r m a l d e h y d e  so lu t i on  for  24 h, and ,  a f te r  re- 
p e a t e d  w a s h i n g s  w i th  d is t i l led  wa te r ,  d i a ly sed  against 
d is t i l led  w a t e r  for  36 h in t h e  cold room.  A f t e r  dehydra-  
t i o n  a n d  d ry ing ,  t h e y  also fa i led  t o  s h o w  measurable  
R N a s e  a c t i v i t y  (Ca rnoy  + C H 2 0  ). T h e  s a m e  results 
were  o b t a i n e d  us ing  f rozen -d r i ed  ma te r i a l .  T h e  formal- 
d e h y d e - f i x e d  m a t e r i a l  was  f o u n d  to  be  i n a c t i v e  also at 
p H  va lues  b e t w e e n  5.0 a n d  8.0 a n d  w h e n  us ing  lower 
t i s sue  c o n c e n t r a t i o n s .  

Table [ 
Effect of Formaldehyde fixation on RNase activity at pH 7.5 

Fixation 

C A R N O Y . .  . 

C A R N O Y  

+CH20... 

CH20 . . . .  

Approximate 
amounts of 

tissue 
!~g 

20 

10 × 10 '~ 

10 ,'< 10 a 

Absorption readings 
at ~260 m/t 

Tissue Tissue RNA 
+ RNA 

0-639 0"091 0"20(} 
0"641 0'089 0'219 
0-270 0'060 0'269 
0"309 0'055 0-210 
0"371 0'059 0"309 
0-368 0.060 0-291 

Calculated 
activity 

0.34 

-0.01 

0-01 

The pH-Dependability o/the RNase Activity in Sections 
/tom Carnoy Fixed Tissue.--The p H  of t h e  buffer  was 
v a r i e d  b e t w e e n  5-0 a n d  8-0. O p t i m a l  a c t i v i t y  was  found 
a r o u n d  p H  7-5 (Fig. 2). T h e  c u r v e  w i t h  open  circles 
de r ives  f r o m  f resh  C a r n o y - f i x e d  sec t ions ,  t h e  o the r  one 
f r o m  f rozen -d r i ed  Ca:rnoy-f ixed m a t e r i a l .  T h e  curves  are 
n o t  q u a n t i t a t i v e l y  c o m p a r a b l e .  

Influe.nce o/ Fi.~ation and E~nbedding on the RNase 
Activity.--Fresh t i s sues  were  h o m o g e n i z e d  in  distilled 
wa te r .  A p p r o x i m a t i v e l y  0.1 m l  a l i q u o t s  were  delivered 
w i t h  a b r a k i n g  p i p e t t e  6 i n t o  smal l ,  o p e n  g e l a t i n  capsules 
(Park ,  D a v i s  & Co., No. 3). These  were,  e i t h e r  di rect ly  or 
a f t e r  f reeze-dry ing ,  f ixed  in  C a r n o y ' s  so lu t ion ,  and 
e m b e d d e d  in pa ra f f in ,  c losely fo l lowing  t h e  s c h e m e  given 
a b o v e  for  p ieces  of t i ssue .  T h e  R N a s e  a c t i v i t y  a t  pH 7-5 
was  c o m p a r e d  t o  t h a t  of t h e  f r e sh  h o r n o g e n a t e .  As  shown 
in  T a b l e  I I ,  n o  dec rease  in  a c t i v i t y  cou ld  be  observed  in 
t h e '  f r ozen -d r i ed  m a t e r i a l .  C a r n o y - f i x a t i o n  of fresh 
h o m o g e n a t e s  c a u s e d  a loss of a b o u t  15 to  30% of the 
or ig ina l  a c t i v i t y .  The  p a r a f f i n  e m b e d d i n g  p rocedure  did 
n o t  e x e r t  a n y  m e a s u r a b l e  i n f l u e n c e  on  t h e  resul t s .  

6 H. HOLTER, C. r. trav. lab. Carlsberg, S6r. ehim. ~04, 399 (1943). 

Table II  
Influence of fixation and embedding on the RNase activity calculated from the absorption readings at 260 in[(. The tigures in brackets give 

the number of homogenates tested. Tile standard error is that for the sum of test homogenate and blanks. 

Experinlent 
No. Fresh homogenate 

0.535 ! 0.019 (4) 
0.488 t 0.004 (6) 
0.405 ~ 0-005 (4) 

Fresh CARNOY fixation 

0-456 ~ 0.008 (2) 

0-318 ~ 0-008 (4) 

Fresh CARNOY fixation 
and embedding 

0-342 -b 0.011 (4) 
0-315 __~2- 0"007 (4) 

Freeze-drying, 
CAn:qo¥ fixation 
and embedding 

0.538 =~ 0.011 (2) 
0.501 ! 0.009 (4) 
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Discussion.-- Survival of RNase act iv i ty  of fresh 
tissues during fixation and embedding is not surprising 
with respect to the rather rough handling of the tissues 
involved in isolation of crystall ine RNaseL The methods 
used include extract ion of crude RNase with acids, 
therefore the effect of the Carney f ixat ive on fresh 
tissues might  be explained accordingly e. Since RNase 
generally can be characterized as a very  thermostable  
enzyme 8, which fact also formed the basis for prepara- 
tion of the original digestion fluid for histochemical 
purposes 9, the stabil i ty towards embedding in paraffin 
seems rather  easily understood. Further ,  as recently 
reviewed ~°, the act ive centre of the RNase molecule 
seems well protected against 'denatur ing '  agents, since 
enzymatic ac t iv i ty  is fully retained despite severe 
changes in the organized structure of the nat ive mole- 
cule'. The inhibi tory effect of formaldehyde has been 
utilized in recent investigations~L 

to 

z 

< 

F...- 
fit.. 
o 

10 

I ,,1 1 ,, I 1 

6"0 7.0 8.0 

pH 
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From the histochernical point of view, these results 
raise the question of the prerequisites for localization of 
RNase ac t iv i ty  in sections, to allow for studies on the 
controlling action of the enzyme in RNA and protein 
metabolism ~2 on the microscopical level. However,  in the 
opinion of the authors, such a t tempts  seem premature,  
until the demonstrat ion has been made tha t  the ac t iv i ty  
observed is responsible for the release of RNA from the 
sectionsL Such studies are in progress in this institute.  

lx~. JONSSON a n d  S. LAGERSTEDT 

Department o/Histology, University o/ Lund, Sweden, 
February 27, t957. 
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Zusammen[assung 

In gefriergetrockneten, nach CARNEY fixierten Paraf- 
f inschnitten des Rat tenpankreas kann die gesamte 
RibonukleaseaktivitXt des frisehen Gewebes nachge- 
wiesen werden. Bet Fixierung ohne vorhergehende 
Gefriertrocknung verschwanden etwa 15-30% der ur- 
spriinglichen Aktiviti i t .  Nach Fixierung in Formaldehyd  
war die Ribonukleaseakt ivi t~t  erloschen. 

Effect of Reserpine (Serpasil®X) 
on Increased Oxygen Consumption Induced 

by Tri iodothyronine 2 

Recent  clinical reports suggest that  reserpine may be 
of value in reducing the basal metabolic rate 3, combat- 
ing tachycardia  4, and alleviating symptoms ~ associated 
with hyperthyroidism. In view of the observations that  
reserpine antagonizes the increase in oxygen consump- 
t ion produced by dessicated thyroid in guinea pigs" and 
thyroxine  in rats 7, it was thought  worthwhile to de- 
termine whether  the same would hold true for triiodo- 
thyronine,  a purified principle of recent interest. 

Materials and Methods. 16 male guinea pigs, weighing 
from 460 to 525 g, were divided, according to I;'ISHER 
and YATES' tables of random s, into two groups, A and 
B, containing 4 and 12 animals respectively. Each ani- 
mal occupied a separate cage in a room in w h i c h t h e  
tempera ture  was thermostat ical ly  maintained at  2I°C. 
Ground Purina Rabbi t  Pellets, tap water, and cabbage 
were provided ad libitum. Group B was rendered hyper-  
thyroid with intraperi toneal  injections of 125 t*g of DL- 
t r i iodothyronine 'q per kilogram body weight daily for 
4 days. Group A served as placebo treated ~° controls. 

After significant degrees of hyperthyroidism were 
produced, one half of the animals in Group B received 
reserpine (serpasil(~)) intraperitoneally,  0.5 mg/kg on the 
first day, followed by 0.35 mg/kg of body weight on the 
second and third days. Control animals in Group B 
received corresponding amounts  of placebo therapy in 
the same manner. 

A modification of RICt1ARDS and COLLISON'S closed 
chamber technique H was used to measure oxygen 
consumption;  the apparatus,  methods, and conditions 
were described in a previous paper 6. All readings were 
made at 25.0 4- 0"5°C. Oxygen consumption was 

* Reserpine (Serpas i l (~ )  used in t h e s e e x p c r i m e n t s w a s g e n e r o n s l y  
suppl ied  by  Ciba Pha rmaceu t i ca l  Products ,  Inc.,  Summi t ,  New 
Jersey.  

-~ This  work  was suppor ted  by  a gran t  from e l b a  P h a r m a c e u t i c a l  
Products ,  Inc. 
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