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Sur la F ig u re  so n t  por tds  les r6 su l t a t s  o b t e n u s  avec  
l 'acide c h l o r h y d r i q u e  e t  avec  la peau  de bouvi6res .  E n  
abscisses les l o g a r i t h m e s  du  poids  du  s t i m u l u s  employ6  
con tenu  d a n s  le c m  3 de  so lu t ion  i m b i b a n t  le papier-f i l t re  
et en o rdonn6es  les r6puls ions  (ordonndes  ndgat ives)  ou 
les a t t r a c t i o n s  (ordonndes  + )  ob tenues .  

Z~tsamme~t/assu~zg 

C h e m o t a k t i s c h e  M e s s u n g e n  a n  B i t t e r l i n g e n  (Rhodeus 
amarus B.), die d e m  Einf luss  v e r s c h i e d e n e r  M e n g e n  yon  
F i s c h h a u t  u n d  yon  C1H a u s g e s e t z t  waren ,  w e r d e n  m i t  
A nga be  der  Messgenau igke i t  besehr ieben .  
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P R O  E X P E R I M E N T I S  

Losses of Nucleic Acid Derivatives 
from Fixed Tissues during 

Flattening of Paraffin Sections on Water t 

I t  is genera l ly  recognized t h a t  losses of p ro t e in s  a n d  
c a r b o h y d r a t e s  m a y  occur,  if paraff in  sec t ions  of freeze- 
dried t i ssues  are f la t tened  on w a t e r  su r faces  pr ior  to t h e  
a t t a c h m e n t  to slides 2. However ,  in sec t ions  f rom fixed 
t issues,  e i ther  f resh or freeze-dried,  m a i n l y  t he  ca rbo-  

Chinfiotropisme des bouvi~res. Attractions et r6pulsions en fonction 
du logarithme du poids p du stimulus employS: 

Peau de bouvi~re, C1H. 

D a n s  les d e u x  cas  on vo i t  q u ' i l  y a rdpuls ion  pou r  les 
fortes c o n c e n t r a t i o n s  du s t i m u l u s  et  a t t r a c t i o n  pou r  des 
c oncen t r a t i o n s  p lu s  faibles.  E n  p a r t a n t  des  concen t r a -  
t ions  l imina i res  e t  en f a i s an t  croi t re  la concen t r a t i on ,  on 
voi t  que  la courbe  passe  pa r  u n  m a x i m u m  d ' a t t r a c t i o n .  

Pou r  nous  faire une  idde de la prdcision des  m e s u r e s  
nous  a v o n s  m a r q u 6  su r  la F igure  pa r  u n  t r a i t  ver t ica l  la 
dispersion des v a l e u r s  m esu rdes  en r6p6 t an t  l ' expdr ience  
10 fois avec  u n  lot de 5 bouv i6res  c h a q u e  fois p o u r  log 
p = - 13,4 ( m a x i m u m  de l ' a t t r ac t ion ) .  

La m o y e n n e  des 10 m e s u r e s  xj a donn6  une  a t t r a c t i o n  
m o y e n n e  ~ -- + 4,82 cm.  Le calcul  de l ' e r reur  t y p e  sur  la 
m o y e n n e  (aT.t) a donn6  

= 4- ~ ( x , - _ ~ ) !  _ 4- V 8,4 -- I /  n (n - 1) -- ~ = ± 0,306 cm. 

Pou r  les 10 m e s u r e s  t 6 mo ins  nous  a v o n s  t rouvd  une  
posi t ion m o y e n n e  du  C.G. ddcalde de --0,11 c m  du  mil ieu 
de la c u r e  avec  e r reur  t y p e  su r  la m o y e n n e  a72 -- ~ 0,155 
em, deart  n o n  significatif ,  

La  va l eu r  m o y e n n e  de l ' a t t r a c t i o n  rdelle es t  6gale h 
4,82 + 0,11 = + 4,93 avec  une  e r r eu r  de 

}/-(a~l) 2 + (a~) ~ ~ 0,343. 

La va leur  du tes t  ~t~ de S tuden t -F i she r  (18 degr6s de 
libertd) es t  a lors  4,93/0,343 -- 14,4. L ' a t t r a c t i o n  mesurde  
par la diff6rence des  m o y e n n e s  es t  done  s ignif icat ive au 
seuil de 0,001. 

Cet exemp le  m o n t r e  que  le d isposi t i f  ddcri t  ~ es t  tr~s 
prdcis et  se pr6te  b ien  k la m e s u r e  & a t t r a c t i o n s  et  de 
rdpulsions c h i m i o t r o p i q u e s .  On  p e u t  s ' en  servir  'aussi pou r  
l 'd tude du p h o t o t r o p i s m e  et  auss i  p o u r  l 'd tude  de la rd- 
pulsion ou de r a t t r a c t i o n  causde  pa r  d ' a u t r e s  fac teurs  
phys iques .  

E.  HEINTZ 

Laboratoire de Psychologie A nimale, Institut de Zoologie 
et de Biologie Gdndrale de l'Universitd de Strasbourg, le 
20 ddcembre 1957. 
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Fig. I 

h y d r a t e s  shou ld  be affected ; t he  possible  release of p ro t e in  
a nd  nucleic  acid de r i va t i ve s  ha s  largely  been  neg lec ted ,  
a nd  no i n f o r m a t i o n  s e e ms  ava i lab le  a b o u t  losses a c t u a l l y  
observed .  Tile p r e s e n t  no te  d e m o n s t r a t e s  s u c h  losses f r o m  
di f ferent ly  fixed a nd  e m b e d d e d  ra t  panc reas .  

1 Aided by a grant from The Royal Phys ogr q}h c Society, Lund. 
"~ A. G. F. 1)EARSE, Histochemistry (Churchill, London 195.l) (with 

further references}. 
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Experiments and Results. Small  pieces of pancreas f rom 
rats  were fixed in Carnoy 's  fluid for 1.5 h, e i ther  fresh or  
following freeze-drying,  or, fresh, for 24 h in LILLIE'S 
buffered formaldehyde  solution s . Dehydra t ion  followed 
in alcohol. Detai ls  of the  procedures  used were g iven  
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Fig. 2 

recent ly  4. The  following a l t e rna t ive  embedd ing  techniques  
were employed :  (1) Benzene  for twice  20 min,  mol t en  
paraffin for 2 h. (2) Methyl  benzoate  for 24 h, benzene 
and paraffin as above.  (3) Pe t ro l eum e ther  for three  
t imes  2 h, embedd ing  in paraffin in vacuo. The  paraffin 
(M.P. 52°C) was kep t  a t  56 ° ± 0.1°C, and solidified a t  ice- 
wa te r  t empera tu re .  

R. D. LILLIE, Histopathologic Technic (Blakis ton,  Ph i l ade lph ia  
1948). 

4 S. LAGERSTEDT, Z. Zellforsch. 45, 472 (1957). - N. JONSSON and  
S. LAGERSTEDT, Exper .  18, 321 (1957). 

10 te sections were d is t r ibuted  be tween  glass-stoppered 
centr i fuge tubes, each tube  given t i le consecut ive  section. 
W i t h o u t  de-paraffination,  the  mater ia l  was ext rac ted  
wi th  glass-redistil led wate r  a t  37 ° ± 0.01°C for 5, 10, 20 
or  40 rain, and the  u l t rav io le t  absorpt ion  measured  in a 
Beckman  Model  D U  spec t rophotometer ,  using 10 m m  
cells. As shown in Figure  1, even  5 rain ex t rac t ion  of  
freeze-dried (Curve 1) or  fresh (Curve 2) Carnoy-fixed 
tissues released substances select ively absorbing around 
260 m~.. Fo rma ldehyde  f ixat ion largely p reven ted  such 
losses (Curve 3). Curve 4 shows the  non-specific absorp- 
t ion caused by  the  paraffin used for embedding.  Increase 
of ex t rac t ion  t ime,  or  var ia t ion  of embedd ing  techniques  
did not  influence these general  results. 

The  wate r  ex t rac t s  were evapora ted  to dryness  in 
vacuo at  + 45°C, hydrolyzed  wi th  N HC1 at  100°C for 1 h, 
and spots placed on W h a t m a n  No. 1 chromatograph ic  
paper.  Deve lopmen t  in iso-propanol/HC1/H20:97/25/28, 
with  a hydro lysa te  of yeas t  nucleic acid as reference, 
yielded four spots on the  u l t rav io le t  p r in t :  guanine, 
adenine,  cyt idyl ic  and uridyl ic  acid. They  were fur ther  
character ized th rough  thei r  absorpt ion spectra.  Nin- 
hydr ine  spraying revealed some admix tu re  of protein 
degrada t ion  products .  

I n  abou t  30 exper iments  the losses observed were 
q u a n t i t a t i v e l y  determined,  as shown in Figure  2. Curve 3 
der ives  from a 10 min  wa te r  ext rac t ,  made  up to normal  
wi th  perchloric  acid ; Curve 2 f rom an ex t rac t  of the  same 
sections af ter  deparaff inat ion wi th  normal  perchloric acid 
a t  room t empera tu r e  for 2 h4; Curve 1 f rom a similar  
perchloric  acid ex t r ac t  of a comparab le  sample  of de- 
paraffinized sections f rom the  same block. The  sum of the 
opt ical  uni ts  released a t  260 ml~ for Curves  2 and 3 fits the  
value  for Curve 1 fair ly well. This  to ta l  loss of abou t  25% 
of the  init ial  a m o u n t  was reached wi th in  5 rain and not  
s ignif icantly increased th rough  40 min  ex t rac t ion .  

E x t r a c t i o n  of paraffin sections wi th  70% ethanol ,  
somet imes  used as a subs t i tu te  for wa te r  in f la t tening of 
sections, also caused losses of nucleot ide mater ia l .  Ab- 
solute ethanol ,  in itself, showed no ex t rac t ive  power, of 
course. 

The above  findings were verified, a t  least  qual i ta t ive ly ,  
under  ti le condi t ions  of ord inary  his totechniques .  Paraffin 
sections f loated on wate r  of different t empera tu res  were 
observed th rough  binoculars,  and the  t ime  necessary for 
comple te  f la t tening of the paraffin noted wi th  a stop- 
watch.  A t  50°C the  paraffin dis integrated quickly,  leaving 
s t re tched sections;  a t  37 ° and 40 ° the  paraffin f lat tened,  
bu t  the  sections still showed wrinkles;  a t  43 ° , 45 ° and 
48 ° bo th  paraffin and sections s t re tched satisfactori ly.  
The results  are summar ized  in F igure  3 for fresh Carnoy- 
fixed tissue, embedded  via benzene.  16 sections of this 
material ,  10tt th ick  and conta in ing  about  25 m m  "~ of tissue 
each,  were f loated for 12 s on 2 mt of wa te r  a t  45°C. Ul t ra-  
v io le t  curves  f rom the  wa te r  corresponded exac t ly  in type  
to Curves 1 and  2 in F igure  1. Quan t i t a t i ve  es t imat ion,  
using a sl ight  modif ica t ion  of t he  me thod  g iven  above,  
demons t r a t ed  losses of abou t  6%.  

Conclusions. Obviously,  proteins  and nucleic acid 
der iva t ives  are  no t  p ro tec ted  by  the  paraffin in paraffin 
sections f rom ex t rac t ion  by  water  dur ing  the  histo- 
technica l  f la t tening procedure.  I t  seems probable,  in the 
mater ia l  tested,  t h a t  m a x i m u m  ext rac t ion  is accomplish- 
ed ra ther  qu ick ly  (25% after  5 or 40 min), and tha t  flat- 
tening per formed even under  op t imal  condi t ions  (12 s at 
45°C) will not  p reven t  f rom such losses. Thus,  in critical 
h is tochemical  work, the  s t re tching on wate r  surfaces must  
be avoided,  or, a t  least,  the  etfect careful ly  control led for 
each tissue and f ixat ive used. Since the  formaldehyde  
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fixative itself ex t r ac t s  nucleot ide  mater ia l  4, th is  me thod  
seems largely unsui table .  Consequent ly ,  the  p repara t ion  
of micro tome sect ions of f resh-frozen t issue 5 in recent  
modifications ~, or m o u n t i n g  of t he  sect ions on slides 
wi thout  using water ,  has  to be adopted .  

N. ~ONSSON and  S. LAGERSTEDT 

Department o/Histology, University o/Lund (Sweden), 
November 5, 7957. 

Zusammen/assung 

Aus f ix ier tem Gewebe bzw. Paraf fmschni t t en ,  die mi t  
normaler  Techn ik  auI  Wasse r  ausgebre i te t  werden,  ge- 
lingt es, Nukleot ide  und  Eiweissder iva te  zu ext rahieren .  
Quant i t a t ive  D a t e n  werden  mitgete i l t ,  und es wird deren  
Bedeutung fiir die His tochemie  d iskut ier t .  

5 K. LINDERSTROM-LANG and K. R. MOGENSEN, C. R. tray. lab. 
Carlsberg S6r. Chim. 23, 27 (1938). 

6 B. W. GRUNBAUM, J. R. GEARY, Jr., and D. GL1CK, J. Histo- 
chem. Cytochem. 4, 555 (1956). - W. THORNBURG and P. E. MENGERS, 
J. Histoehem. Cytochem. 5, 47 (1957). 

P R O  E X P E R I M E N T I S  

Adaptation of the Methyl Orange Method for the 
Determination of Reserpine* 

The me t h o d  proposed  in the  p resen t  pape r  r ep re sen t s  
an a d a p t a t i o n  of a general  reac t ion  for organic  bases  
developed by  BRODIE and Ut)ENFRIEND ~, and  has  t he  
advan t ages  over  previous  m e t h o d s  2 of be ing  s imple,  ra-  
pid, and  appl icable  to  bo th  pha rmaceu t i ca l  p r e p a r a t i o n s  
and  biological mater ia ls .  Reserp ine  is e x t r a c t e d  f rom 
sl ight ly acidic solut ions (pH ad jus t ed  to  b e t w e e n  4 -6  
wi th  0-1 N HCI) wi th  five t imes  as m u c h  e t h y l e n e  di-  
chloride ( the s o l v e n t  p h a s e  is w a s h e d  wi th  an  equa l  
vo lume  of 0-1 N s o d i u m  h y d r o x i d e ) ,  and  t h e n  reac ted  

* A grant for this study, and the reserpine used in these experi- 
ments, were generously supplied by Ciba Pharnmceutieal Products, 
Inc., Sununit, New Jersey. 

1 B. B. BRODIE and S. UDgmqtIEsn, J. biol, Chem. 158, 705 
(1945). 

2 S. M. HEss, P. A. SnOR~, and B, B. BROmE, J. Pharmacol. 118, 
84 (1956). - A. J. GLAZKO, W, A. DILL, L. M. WOLF, and A. J. 
KAZENKO, Pharniacol. 118, :t77 (1957). - R. B. POET and J. 51. 
KELLEY, 126th National Meeting of the A.C.S., Division of Bio- 
logical Chemistry, New York (September 1954). 


