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longer  f i xa t ion  (up to 24 h), even  w h e n  i t  was fol lowed b y  
a n  e x t e n d e d  wash ing  period.  The  dele ter ious  effects  of 
long f ixa t ion  were m u c h  more  e v i d e n t  in  pancreas ,  w h i c h  

is r ich  in a u t o l y t i  c enzymes ,  t h a n  in  duodenum,  where  
such  enzymes  are less ac t ive .  This  o b s e r v a t i o n  suggests  
t h a t ,  a f te r  the  in i t ia l  r ap id  f i xa t ion  reac t ion  of CDI, 
f u r t h e r  exposure  leads to  a b r e a k d o w n  of t h e  zy mo g en  
granules ,  w i t h  a release of ac t ive  p ro teo ly t i c  enzymes .  
H e n c e  i t  would a p p e a r  t h a t  the  ac t ion  of CDI on t issues  is 
b iphas ic ,  t h e  second phase  be ing  respons ib le  for d i s rup-  
t ion  of t h e  zymogen  granules ,  nucle i  an d  o the r  cons t i -  
t uen t s .  T h e  chemica l  or phys ica l  bas is  of th i s  b iphas ic  
effect  r e m a i n s  a m a t t e r  for specu la t ion  since t h e  k n o w n  
s ide- reac t ions  of CDI  1 cou ld  scarcely be  respons ib le  for a n y  
s ign i f ican t  d i s r u p t i o n  of s t ruc tu re .  I n  t h e  f i rs t  phase  i t  is 
cons idered  t h a t  cross- l inks  form b e t w een  t issue ca rboxy l  
a n d  amino  groups  wh ich  are in close p r o x i m i t y  a n d  t h a t  
these  s tabi l ize  a n d  f ix t h e  s t ruc ture .  I n  t h e  second phase  
i t  is conce ivab le  t h a t ,  u n d e r  the  inf luence  of t h e  CDI,  
condensa t i ons  occur  b e t w e e n  t issue groups  which  neces- 
s i t a te  s p a t i a l  r e a r r a n g e m e n t .  The  l a t t e r  t h e n  br ings  a b o u t  
a d e g r a d a t i o n  of s t r u c t u r a l  in tegr i ty .  

Zusammen/assung. I n  m i t  wasser l6s l ichen Carb0di -  
i m i d e n  u n t e r  b e s t i m m t e n  B e d i n g u n g e n  f ix ie r t em Gewebe 
k 6 n n e n  P o l y p e p t i d h o r m o n e  immunf luo re szenzop t i s ch -  
nachgewiesen  werden.  U n t e r  o p t i m a l e n  B e d i n g u n g e n  
f ix ier tes  Mate r ia l  i s t  auch  zur  Her s t e l lung  e lek t ronen-  
mik roskop i sche r  P r s  vorz f ig l i ch  geeignet.  Carbodi -  
imide  werden  desha lb  als F i x i e r u n g s m i t t e l  in e lek t ronen-  
op t i schen ,  i m m u n z y t o c h e m i s c h e n  S t u d i e n  vorgesch]agen.  

JULIA M. POLAK, P. A. KENDALL, C. M. HEATH a n d  
A. G. E. PEARSE6 

Department o/ Histochemistry, 
Royal Postgraduate 2VIedical School, 
London W12 OHS (England), 26 August 1971. 

Fig. 5. Exocrine pancreas (mouse) fixed in freshly prepared formal- 
dehyde for 1 h, washed for 21 h. Nuclei, zymogen granules and cyto- 
plasmic membranes are well preserved but there is considerable dis- 
tortion of the endoplasmic reticulum. • 5.250. 

s We wish to thank Dr. S. BLOOM for preparing the anti-p=rcine 
secretin used in this study. This work was supported by the Well- 
come Trust and the Cancer Research Campaign. 

T h e  U s e  of I n c i d e n t  L i g h t  for C a r b o n  L o c a l i z a t i o n  

Cells of t he  re t i cu lo -endo the l i a l  sy s t em (RES)  are  mor-  
phologica l ly  he t e rogeneous  and  as such  m u s t  be ident i f ied  
b y  t he  func t iona l  c r i te r ion  of phagocy t i c  ac t iv i ty .  Colloidal 
c a r b o n  is usua l ly  used to iden t i fy  these  cells since the  
par t ic les  pe r s i s t  for a cons iderab le  per iod  of t i m e  af te r  
in ject ion,  are of a c o n v e n i e n t  size a n d  are eas i ly  recognized 
in some his to logica l  mater ia l .  However ,  t he  use of ce r t a in  
s t a in ing  t e c h n i q u e s  and  t he  h e a v y  depos i t ion  of p i g m e n t  
in  some t issues  m a y  m a k e  c a r b o n  loca l iza t ion  ted ious  
w h e n  a c o n v e n t i o n a l  t r a n s m i t t e d  l igh t  microscope is used, 
and  m a y  d e m a n d  a more  eff icient  m e a n s  of v i sua l i z ing  t h e  
in jec ted  par t ic les .  

Such  p r o b l e m s  were encoun t e r ed  in our  l a b o r a t o r y  
d u r i n g  an  i nves t i ga t i on  of t h e  d e v e l o p m e n t  a n d  e x t e n t  of 
t h e  R E S  in a n  a m p h i b i a n  species, Xenopus laevis 1. Anima l s  
of severa l  s tages  were in jec ted  w i t h  col loidal  c a r b o n  
( 'Dag  554', Acheson  Colloids, P l y m o u t h ,  E n g l a n d ;  or 
' P e l i k a n  Cll/1431a', Gi in the r  Wagne r ,  H a n n o v e r ,  Ger-  
many)  t h e n  ki l led a n d  f ixed whole  in  Bou in ' s  f luid a t  
va r ious  t i m e  in t e rva l s  the rea f te r .  P a r a f f i n - e m b e d d e d  
sect ions  of c a r b o n - i n j e c t e d  and  n o r m a l  an ima l s  were cu t  

in  S t u d i e s  of  the  R e t i c u l o - E n d o t h e l i a l  S y s t e m  

a t  6 bml, s t a ined  r o u t i n e l y  in h a e m a t o x y l i n  an d  eosin an d  
e x a m i n e d  for c a r b o n  up take .  H a e m a t o x y l i n  and  eosin was 
used since i t  gives exce l len t  h is to logica l  defini t ion,  b u t  i t  
obscures  c a r b o n  u p t a k e  where  d a r k l y  s ta ining,  closely 
p a c k e d  cells are located,  as in  l y m p h o c y t i c  Ioci. F u r t h e r -  
more,  p i g m e n t  in  t h e  fo rm of brown=black  me l an i n  gran-  
ules was  found  widely  d i s t r i b u t e d  in ~issues f rom b o t h  lar-  
va l  an d  p o s t - m e t a m o r p h i c  Xenopus: th i s  p i g m e n t  was  
p re sen t  n o t  on ly  in t h e  ep idermis  b u t  also over  all  coelomic 
m e m b r a n e s ,  mos t  b lood vessels  an d  in n u m e r o u s  glands,  
inc lud ing  t h e  t h y m u s ,  l iver,  spleen a n d  kidney.  T h e  mela-  
n i n  granules  are n o t  r e s t r i c t ed  to melanophores ,  where  t h e y  
can  be  read i ly  ident i f ied ,  b u t  m a y  also be  found  in ex t ra -  
cel lular  loca t ions  or in  p h a g o c y t e s  3, a. 

1 R.J .  TURNER, J. exp. Zool. 170, 467 (1969). 
2 G. GLO.~REK, Experientia 24, 265 (1968). 
3 L. KORDYLEWSKI, Bull. Acad. Pol. Sei. C1. II S6r Sci. biol. 17, 347 

(1969). 
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Figs. 1 and 2 show the spleen of a young Xenopus tadpole (Stage 48 
of NIEUWKOOP and FABER~), injected 24 h previously with carbon 
via the subcutaneous route. 
In Fig. 1 the organ is seen using standard light microscopy. At this 
immature stage the spleen is very small and lacks the follicular 
organization and small lymphocyte population seen ill older animals. 
Some carbon particles can be seen, but their distribution is difficult 
to make out. (m) melanin granules. Staining: H and E. Photo- 
micrography: Ilford R20 plate (ASA 50). 

In  our  init ial  examina t ion  of animals  in jec ted  wi th  car- 
bon1, t he  presence of p igmen t  and  to  a lesser ex t en t  the  
in tense  s ta in ing  of the  l ympho id  t issues f r equen t ly  ne- 
cess i ta ted  examina t i on  under  oil immers ion  for posi t ive  
ident i f ica t ion  and local izat ion of carbon when  a t rans-  
m i t t ed  l ight  microscope was used. I t  was subsequen t ly  
found, however ,  t h a t  use of an inc ident  l ight  sys t em 
(Leitz 'Ul t ropak ' )  in con junc t ion  wi th  a s t anda rd  l ight  
microscope (Leitz 'Or tholux ' )  enabled  carbon par t ic les  to 
be readi ly  d is t inguished,  even under  low power,  and  the i r  
d i s t r ibu t ion  p a t t e r n s  to  be easily worked out  : the  inc ident  
l ight  is ref lected as b r igh t  specks by  carbon par t ic les  bu t  
no t  by  cells or p igmen t  granules;  these  r emain  as black 
out l ines  on a dark  background  (Figures 1 and  2). Once the  
carbon has  been  localized in th is  way, examina t ion  of the  
area can t h e n  be made  using t r a n s m i t t e d  light, w i thou t  
needing to  move  the  slide or change any  pa r t s  of the  
appara tus .  The p resen t  f inding thus  ex tends  the  use of the  
'U l t ropak '  appa ra tu s  descr ibed in detai l  by  1ROGERS 4, 
w h e r e b y  l ight - ref lec t ing silver grains in au to rad iographs  
can be d is t inguished  f r o m  dark  mater ia l  in the  section.  

For  bo th  au to rad iograph ic  work  and carbon  up take  
s tudies  we have  found  the  mos t  eff icient  'U l t ropak '  ob- 
ject ives to  be • 22 and • 60 (oil immersion) .  These give 
a good l ight  signal on a da rk  background,  whi ls t  the  h igh  
power d ry  objec t ive  ( • 50) gives too l i t t le  con t r a s t  in l ight  
in tens i ty  be tween  the  granules and  background  to  be use- 
ful. The low power  ( •  objec t ive  gives good results  
provided a d ipp ing  cone is used 4. 

Fig. 2 shows the same field, viewed with incident light. Carbon 
particles reflect the light and show up clearly as bright specks on the 
dark background, whereas melanin granules and cell nuclei do not. 
It is clear froln this figure that considerable amounts of injected 
carbon have been taken up by the immature spleen; there is, how- 
ever, little sign of carbon aggregation or of selective localization of 
particles in specific areas of the organ. Photomierography: Kodak 
Panchro Royal cut fihn (ASA 400). 

Hopeful ly  the  sys t em descr ibed will faci l i ta te  the  exa- 
mina t ion  of re t iculo-endothel ia l  t issues in o ther  species, 
par t i cu la r ly  where phagocytos is  or t r a p p i n g  of in jec ted  
par t ic les  is obscured by  p i g m e n t a t i o n  or dark  s ta in ing  of 
tissues. 

Riassunto. I1 r iconosc imento  e la localizzazione di  cellule 
del ret icolo-endotel io,  che fagoci tano par t icel le  di carbone,  
pu6 ta lora  essere difficile impiegando  la convenzionale  
microscopia  a luce t r asmessa  su sezioni istologiche colo- 
ran te  o in presenza  di p igmento .  D 'a l t ro  canto,  le par t i -  
celle carboniose sono fac i lmente  dis t inguibi l i  impiegando  
la luce incidente,  che e 'r if lessa da queste,  ma  non dalle 
cellule o da granuli  di p igmento .  
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6 This work was carried out during tenure of a Science Research 
Council studentship at the Zoology Department, University of 
Hull, England. The author is indebted to Dr. M, J. MAr~NING for 
her helpful advice and criticism. 

Standardisation of Biological  Ink for the Study of Vascular Injury in Inf lammation 

In  cer ta in  s t ra ins  of mouse,  guinea-pig  and  rat ,  t he  oc- 
:urrence of toxic  effects  w i th  c i rcula t ing Pe l ikan  Ink  m a y  
)e suff ic ient ly  l ikely to  make  it desirable  to a t t e m p t  pur i -  
!ication. Simple dialysis  agains t  wa te r  removes  the  t0xi-  

city, b u t  the  resul t ing ink is unrel iable for labell ing dam-  
aged blood vessels, especial ly in the  delayed phase  of in- 
jury.  F u r t h e r m o r e  the  large volumes of ink  requi red  for 
adequa te  carbon depos i t ion  m a y  cause cardiovascular  


