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ions r e spec t ive ly ,  i t  is to  be  e x p e c t e d  t h a t  t h e r e  will  be  
r e s o n a n c e  of t h e  p o s i t i v e  c h a r g e  in b o t h  t h e s e  ions.  Whi l e  
th i s  wou ld  f a v o u r  HsO +, i t  s eems  r e a s o n a b l e  to  suppose  
t h a t  t h i s  r e s o n a n c e  wil l  a lso  con fe r  some  s t a b i l i t y  to  t h e  
H20+ ion.  F u r t h e r m o r e ,  t h e  d ipo le  i n t e r a c t i o n  energies  
of a p r o t o n  w i t h  a n  H 2 0  molecu le  on  t h e  one  h a n d  a n d  
w i t h  a n  O H  r ad i ca l  on  t h e  o the r ,  s h o u l d  be  of t h e  s ame  
o rde r  of m a g n i t u d e .  

I n  v i ew  of t h e s e  c o n s i d e r a t i o n s ,  i t  is p r o b a b l e  t h a t  
w h e n e v e r  O H  rad ica l s  a re  f o r m e d  in  a q u e o u s  so lu t ion ,  
t h e y  m a y  be  p r e s e n t  to  a c e r t a i n  e x t e n t ,  in  t h e  fo rm of 
( h y d r a t e d )  H20+  ions  a c c o r d i n g  to  t h e  e q u i l i b r i u m  (2). 

H y d r o x y l  r ad i ca l s  a re  k n o w n  to  p l a y  a n  i m p o r t a n t  
p a r t  in  t h e  r e a c t i o n s  of h y d r o g e n  p e r o x i d e  2 a n d  also in 
the  a c t i o n  of ion i s ing  r a d i a t i o n s  on  w a t e r  s. 

R e c e n t  s t ud i e s  h a v e  s h o w n  t h a t  a n u m b e r  of r e a c t i o n s  
of O H  rad ica l s  in  a q u e o u s  s o l u t i o n  e x h i b i t  a p H - d e -  
pendence ,  w h i c h  can,  in  some  cases,  be  a c c o u n t e d  for b y  
a s s u m i n g  p rocesses  i n v o l v i n g  t h e  H ,O+  ion.  

F o r  i n s t a n c e ,  in  t h e  h y d r o x y l a t i o n  of c e r t a i n  m o n o -  
s u b s t i t u t e d  b e n z e n e  d e r i v a t i v e s  b y  O H  radicals ,  i t  was  
found  t h a t  t h e  r a t i o  of t h e  h y d r o x y l a t e d  ortho-, para-, 
and  meta-isomers shows  a d i s t i n c t  p H - d e p e n d e n c e  a. 

T h e  p r e s e n c e  of t h i s  ion m a y  also h a v e  a b e a r i n g  on  
the  i n t e r a c t i o n  of t w o  O H  rad i ca l s  in  a q u e o u s  sys t ems .  
In  t h e  gaseous  s t a t e  t h e  e x p e r i m e n t a l  ev idence  is s t r o n g l y  
in s u p p o r t  of t h e  v iew t h a t  h y d r o g e n  p e r o x i d e  is not 
fo rmed  b y  t h e  r e c o m b i n a t i o n  of t w o  O H  rad ica l s  (2 O H  
= H202) ~. H o w e v e r ,  t h i s  m a y  be  d i f f e r en t  in  a q u e o u s  
so lu t ions ,  w h e r e  i t  a p p e a r s  t h a t ,  u n d e r  s u i t a b l e  cond i -  
t ions ,  h y d r o g e n  p e r o x i d e  can  be  f o r m e d  d i r e c t l y  b y  
some i n t e r a c t i o n  of O H  radica ls .  I t  is sugges t ed  t h a t ,  in  
acid so lu t ions ,  h y d r o g e n  p e r o x i d e  f o r m a t i o n  m a y  t a k e  
place a c c o r d i n g  t o :  

H20++ OH ~' HaO2 + (3a) 

H302 + , H20~+H + (3b) 

In  genera l ,  t he re fo re ,  in  all  t h e  r e a c t i o n s  of O H  rad ica l s  
in a q u e o u s  s y s t e m s ,  p rocesses  i n v o l v i n g  t h e  p a r t i c i p a -  
t ion  of t h e  H 2 0 +  r a d i c a l  ion  m a y  h a v e  to  be  t a k e n  i n t o  
accoun t .  

A d e t a i l e d  s t u d y  of t h e  p H - d e p e n d e n c e  of s u c h  reac-  
t ions  is n o w  in  p rog res s  a n d  m a y  give  m o r e  i n f o r m a t i o n  
r e g a r d i n g  t h e  b a s i c i t y  of t h e  O H  r a d i a l  in  so lu t ion .  

J.  w e i s s  

University o] Durham, King's College, Newcastle upon 
Tyne, Apr i l  9, 1956. 

Zusammen/assung 

T h e o r e t i s c h e  U b e r l e g u n g e n  f i i h r en  zur  A n n a h m e ,  dass  
das in  d e r  G a s p h a s e  w o h l b e k a n n t e  Moleki i l ion  H20+ 
aueh  in  w~sse r ige r  L 6 s u n g  u n t e r  g e e i g n e t e n  B e d i n g u n g e n  
eine gewisse  S t a b i l i t g t  bes i t z t .  E s  i s t  zu e r w a r t e n ,  dass  
dieses Ion ,  we lches  als p r o t o n i e r t e s  O H - R a d i k a l  aufge-  
fasst  w e r d e n  k a n n ,  be i  R e a k t i o n e n  in  sau re r ,  wi tsser iger  
L6sung  eine gewisse  Rol le  spie l t .  

2 C]. J. WEISS, Advanc. Catalys. 4, 343 (1952). 
a j .  WEISS, Nature 153, 748 (1944); Brit. J. Radiol. Suppl. 1, 56 

(1947). 
4 H. LOEBL, G. STEIN, and J. WEISS, J. chem. Soc. 1950, 2704; 

1951, 405. - G. R. A. JOHNSON, G. STEIN, and J. WEISS, J. chem. 
Soc. 1951, 3275. - G. STEIN and J. WEISS, J. chem. Soc. 1951, 3265. 

5 K. F. BONtfOEFFER and T. G. PEARSON, Z. physikal. Chem. [B] 
14, 1 (1931). 

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

A N e w  F i x a t i v e  for  S m o k e d  K y m o g r a p h i c  
T r a c i n g s  

B y  t h e  d i f f icu l t ies  e n c o u n t e r e d  in  u s i n g  t h e  t r a d i t i o n a l  
f i xa t ives  of a lcoho l ic  so lu t i ons  of n a t u r a l  she l lacs ,  we 
were  i n d u c e d  to  look  for  a new s y n t h e t i c  p l a s t i c  s u b s t a n c e  
for  t h e  f i x a t i o n  of s m o k e d  k y m o g r a p h i c  t r ac ings .  

T h e  idea l  p r o p e r t i e s  for  such  a s u r f a c e  c o a t i n g  a g e n t  
a re :  to  be  i n e x p e n s i v e ,  r e a d i l y  p r e p a r e d ,  q u i c k  in  d r y i n g  
a n d  r e n d e r i n g  t h e  r e c o r d  p e r m a n e n t l y  sof t  a n d  f l ex ib le  
w i t h o u t  a n y  d a m a g i n g  ef fec t  to  t h e  s m o k e d  sur face .  

S u c h  a f i x a t i v e  s u i t a b l e  for  e v e r y d a y  use  c a n  be  
p r e p a r e d  f r o m  c o m m e r c i a l l y  a v a i l a b l e  p o l y b u t y l  m e t h a -  
c r y l a t e  so lu t ions .  T h e  a v a i l a b l e  l a c q u e r  x c o n t a i n s  5 0 %  
of t h e  p o l y m e r  in  so lu t ion ,  i t  is t r a n s p a r e n t  w i t h  a pa l e  
s t r a w  co lour ing .  

As t h e  v i s c o s i t y  of t h i s  s o l u t i o n  is h igh ,  a 1 to  7 d i l u t i o n  
of t h e  c o n c e n t r a t e  is m a d e  w i t h  d r y  ace tone .  

T h e  r e su l t s  o b t a i n e d  w i t h  t h i s  f i x a t i v e  c o r r e s p o n d  
fu l ly  w i t h  r e q u i r e m e n t s  o u t l i n e d  above .  

A. L. DELAUNOIS a n d  T. O. KING 

Department o/ Pharmacology, University o] Ghent, 
Belgium, March 28, 7956. 

Rdsumd 

U n e  d i l u t i o n  de  p o l y b u t y l  m ~ t h a c r y l a t e  d a n s  de  
l ' a c 6 t o n e  a n h y d r e  ( r a p p o r t  1 A 7) e s t  p ropos6e  c o m m e  
f i x a t e u r  d ' e n r e g i s t r e m e n t s  su r  p a p i e r  en fum6.  Ce n o u -  
v e a u  f i x a t e u r  es t  incolore ,  s6che v i te ,  r e n d  les e n r e g i s t r e -  
m e n t s  f lexibles  e t  est  peu  cof i teux .  

1 Available as Vinalak No. 5909 from Vinyl Products Ltd., Cars- 
halton, Surrey, England.. 

PRO EXPERIMENTIS 

E f f i c a c y  o f  s o m e  H i s t o c h e m i c a l  T e c h n i q u e s  
for  A c i d  M u c o p o l y s a c c h a r i d e s  

I n  an  ear l ie r  i n v e s t i g a t i o n  x we s t u d i e d ,  b y  c h e m i c a l  
m e t h o d s  2, t h e  ac id  m u c o p o l y s a c c h a r i d e  c o n t e n t  of t h e  
r a t s  sk in  ( h y a l u r o n i c  a n d  c h o n d r o i t i n s u l p h u r i c  acids)  
a n d  i ts  v a r i a t i o n s  u n d e r  d i v e r s e  e x p e r i m e n t a l  c o n d i t i o n s .  
T h e  h i s t o c h e m i c a l  e x a m i n a t i o n  b y  m e t a c h r o m a s i a  w i t h  
t h i o n i n e  was  s i m u l t a n e o u s l y  m a d e  w i t h  a p o r t i o n  of t h e  
s a m e  m a t e r i a l ,  f ixed  in a 4 %  f o r m a l i n  so lu t i on  in  90 ° 
a lcohol .  I n  a c c o r d a n c e  w i t h  LlSoN's  r e c o m m e n d a t i o n s  3 
for  a v o i d i n g  fa lse  r eac t i ons ,  use  was  m a d e  of a n  a q u e o u s  
0 .5% s o l u t i o n  of t h a t  s t a i n  in  a n  ac id  m e d i u m  (pH  3.2) . 
a n d  of APATHY'S s y r u p  for  m o u n t i n g .  S o m e  sec t i ons  
were p r e v i o u s l y  i n c u b a t e d  for  5 h a t  37°C w i t h  1 : 25,000 

1 E. DEL CONTE, J. DELLA SALA, and M. STYX, Acta cndocrinol. 
20, 343 {1955). 

2 R. H. PEARCE and E. M. WATSON, Canad. J. Res. [El 27, 43 
0949). 

3 L. LlSON, Histochimie animale; m~thodes et probl~mes (Gauthier- 
Villars, Paris 1936). 
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t e s t i cu t a r  hya lu ron idase ,  whi le  o t h e r  sec t ions ,  w h i c h  
se rved  as cont ro ls ,  were i n c u b a t e d  w i t h  sal ine so lu t ion  
and  wi th  f i l te red  saliva.  This  p r o c e d u r e  be ing  followed, 
t he  i d e n t i t y  of the  resul ts  of t he  chemica l  and  t h o s e  of t h e  
h i s tochemica l  m e t h o d s  was  c o m p l e t e ;  a deepe r  m e t a -  
c h r o m a t i c  s t a in ing  was found  in t he  d e r m s  of sk ins  
which,  by  chemica l  lneans,  p r o v e d  to  be r icher  in acid 
m u c o p o l y s a c c h a r i d e s  and  vice versa. On t h e  o t h e r  hand ,  
t he  s t a in ing  was  no t  a l t e red  by  p t y a l i n e  a n d  i t  d i s appea r -  
ed comple t e ly  a f t e r  t r e a t m e n t  w i t h  h y a l u r o n i d a s e ,  w h i c h  
m a d e  it possible  to  ascr ibe  i t  to  t h e  hya lu ron i e  and  chon-  
d ro i t i n su lphu r i c  acids,  b o t h  be ing  h y d r o l y z e d  by  th is  
e n z y m e  4. 

F u r t h e r  s t u d y  of success ive  sec t ions  of t h e  s a m e  ma-  
ter ia l  by  o t h e r  h i s t o c h e mica l  m e t h o d s  w ide ly  used for  
po lysaccha r ides ,  such  as t hose  of MCMANUS ~ w i t h  
per iod ic  acid-ScHIEF and  HALE'S 6, i m p r o v e d  b y  RtXE- 
HART a n d  ABUL HAJ 7, wi th  col loidal  i ron,  h a v e  enab led  
us to  d e m o n s t r a t e ,  in t he  l ight  of such  chemica l  d a t a  
as we possess,  t he i r  r e la t ive  ef f ic iency for t he  d e m o n s t r a -  
t ion  of acid m u c o p o l y s a c c h a r i d e s .  A mi ld  s t a i n i n g  was  
o b t a i n e d  w i t h  b o t h  m e t h o d s  in t he  d e r m s  of t h e  va r ious  
skins,  whi le  no s ign i f ican t  change  was  a p p r e c i a t e d  cor- 
r e s p o n d i n g  to  t he  v a r y i n g  c o n c e n t r a t i o n  of t he  s t ud i ed  
subs t ances .  No c h a n g e  in t h e  degree  of s t a i n ing  w h i c h  
couhl  be a t t r i b u t e d  to  t he  h y a l u r o n i c  or c h o n d r o i t i n -  
su lphur i c  ac ids  was  l ikewise no t i ced  a f t e r  t r e a t m e n t  
w i th  p t y a l i n e  a n d  h y a l u r o n i d a s e  u n d e r  t he  above -  
m e n t i o n e d  c o n d i t i o n s ;  b y  c o n t r a s t ,  t h e  r e sponse  to  
col loidal  i ron a p p e a r e d  to  be m o r e  i n t e n s e  in some  cases.  

These  resu l t s  conf i rm t h a t ,  d e sp i t e  i ts  we l t :known af-  
f in i ty  to  var ious  po lysacchar ides ,  McMANuS' m e t h o d  does  
n o t  s t a i n  t h e  acid m u c o p o l y s a c c h a r i d e s  8 a n d  t h a t  HALE'S 
m e t h o d ,  wh ich  was  speci f ica l ly  sugges t ed  for  t hese  
subs t ances ,  is n o t  more  va luab le  for th is  p u r p o s e  0. The  
m e t a e b r o m a t i c  reac t ion ,  however ,  n o t w i t h s t a n d i n g  some 
ob j ec t i ons  :° , is qu i t e  s imple  and,  if d u l y  ca r r ied  ou t  w i t h  
a d e q u a t e  p r e c a u t i o n s  and  s u p p o r t e d  b y  i n c u b a t i o n  w i t h  
hya lu ron idase ,  r e t a in s  an  u n d e n i a b l e  p rac t i ca l  va lue  in 
t h e  d e m o n s t r a t i o n  of ac id  m u c o p o l y s a c e h a r i d e s  l i .  

E. DEL CONTE and  M. STUX 

Laboratories Experimentales ,  Lavalle 332, Buenos  
Aires,  March 12, 1956. 

Rdsumd 

L'ef f icac i t6  r e l a t ive  de ce r t a ine s  m 4 t h o d e s  h i s to -  
ch imiques  uti l is6es h a b i t u e l l e m e n t  pour  la raise en 6vi- 
dence  des m u c o p o l y s a c c h a r i d e s  ac ides  a 6% 6tudi6e sur  
des p e a u x  de r a t s  soumises  ~ des cond i t i ons  exp6 r imen-  
ta les  d iverses .  Les  d i f f6ren tes  c o n c e n t r a t i o n s  des  subs-  

4 M. B. MATHEWS, S. ROSEMAN, and A. DORFMAN, J. biol, Chem. 
188, 327 (1951). 

5 j. F. A. Mc3IA,~'us, Nature 15S, o0~ (1946). 
6 C. W. HALE, Nature 157, 802 (1946). 
7 j .  F. RINEHART and S. K. ABUL HAJ, Arch. Path. 52, 189 

(:9511. 

s D. V. DAVlt~S, Stain Techn. 27, 65 (1952). - A. G. E. PEARSE, 
Histochemistry; theoretical and applied (J. & A. Churchill Ltd., 
LondoJ: 1953). -- G. GOMORL M@roscopic histochemistry; principles 
and practice (The University of Chicago Press, Chicago 1952). 

D. V. DAv:Es, Stain Techn. 27, 65 {1952). G. GOMOR:, Micro* 
seopie histochemistry; principles and practice (The University of 
Chicago Press, Chicago 195~). 

10 B. SYLv£~ and H. MAL.~IGREN, Labor. Invest. 1, ,113 {195~). 
11 A. G. E. PEARSE, Histochemistry; theoretical and applied (J. & 

A. Churchill Ltd., London 1953). - R. E. MANClNI (personal com- 
munication). 

l a n c e s  en 6rude  6 ta len t  connnes ,  a y a n t  616 quan t i -  
t a t i v e m e n t  d6 te rmin6es  p a r  la In6 thode  c h i m i q u e  de 
PEARCE e t  Y$TATSON. La  rdae t ion  m ~ t a c h r o m a t i q u e ,  
r6alis6e avec  les p r e c a u t i o n s  n6cessaircs  e t  avec  le con- 
cours  de la d iges t ion  pa r  l ' hya lu ron idase ,  nous  a fourni  
une  image  fid61e de  la c o n c e n t r a t i o n  de mucopo lysac -  
cha r ides  acides.  Ce n ' e s t  pas  le cas l o r s q u ' o n  emploie  
l ' ac ide  p6 r iod ique -Sc lnFF  ou le fer col loidal  qui  ne 
s e m b l e n t  pas ~tre tr~s ut i les  pour  la raise en 6vidence  
des  s u b s t a n c e s  6tudi6es.  

P R O  L A B O R A T O R I O  

U l t r a m i k r o t o m  mi t  m e c h a n i s c h e m  Vorschub 

D u r c h  die g r u n d l e g e n d e n  A r b e i t e n  der  Schulen  yon 
PORTER u n d  SJ6STRAND is t  geze ig t  worden ,  dass  hoch-  
au f lb sende  E l e k t r o n e n m i k r o s k o p i e  yon  D i i n n s c h n i t t e n  
nu r  m6gl ich  ist,  w e n n  die S c h n i t t d i c k e  u n t e r  300 ~. liegt. 
Das  bes t e  e r r e i chba re  A u f l 6 s u n g s v e r m 6 g e n  bet r t ig t  un- 
geffibr  :/10 de r  Dicke  des  O b j e k t e s  1. Auf  ve r sch i edene r  
G r u n d l a g e  w u r d e n  m e h r e r e  b r a u c h b a r e  M i k r o t o m e  ent -  
wickel t .  Diese u n t e r s c h e i d e n  sich im wesen t t i chen  nach 
de r  A r t  des  V o r s c h u b s  u n d  der  Bewegung ,  die de r  Ob- 
j e k t h e b e l  be sch re ib t .  Alien e r fo lgre ichen  I n s t r u m e n t e n  
i s t  g e m e i n s a m ,  dass  der  Block nie h i n t e r  d e m  Messer  zu- 
r i i ckgef / ih r t  wird.  Bet  d ie sem Zur i i ckf t ih ren  wird  der  
s o e b e n  a b g e h o b e n e  S c h n i t t  auf  den  Block zuri ickgezo-  
gen ;  d a d u r c h  wi rd  d ieser  b e n e t z t ,  was  ein wei teres  
S c h n e i d e n  v e r u n m 6 g l i c h t .  T h e r m i s c h c n  V o r s c h u b  be- 
n u t z e n  die M i k r o t o m e  y o n  SJ6STRAND 2, HEDGE, HUX- 
LEY u n d  S P I R e  3, V. B E R R I E S  t u n d  G-AUTIER 5. In  allen 
diesen M i k r o t o m e n  wird  der  Block in e iner  z u m  Messer 
para l le len  E b e n e  ro t ie r t .  I m  M i k r o t o m  yon  FERNANDEZ- 
MORAN 6 h ingegen  wird  er in e iner  zum Messer  senkrech-  
t en  E b e n e  bewegt .  I m  e inz igen  M i k r o t o m  mi t  mechan i -  
s chem V o r s c h u b  (PORTER u n d  BLUM ~) wird  ein langer 
O b j e k t h e b e l  m i t  Hitfe  e iner  F i i h r u n g  sei t l ich a m  Messer 
vorbe i  zur i ickgeff ihr t .  E in  in in ima le r  m e c h a n i s c h e r  Vor- 
s c h u b  yon  200 A k a n n  e inges te l l t  werden .  

In  d e m  hier  zu b e s c h r e i b e n d e n  M i k r o t o m  (vgI. Abb .  1) 
v e r w e n d e n  wir  ebenfa l l s  e inen  m e c h a n i s c h e n  Vorschub ,  
j e d o c h  eine r o t i e r e n d e  B e w e g u n g  des Blocks  in e ther  zum 
Messer  s e n k r e c h t e n  E b e n e  s. Das  M i k r o t o m  ist  fiir  Hand-  
a n t r i e b  vorgesehen .  

Der  V o r s c h u b m e c h a n i s m u s  w u r d e  u n v e r / i n d e r t  fiber- 
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