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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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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  
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collapse and,  if g iven  i m m e d i a t e l y  before  an  in jury ,  sup-  
p l e m e n t a r y  label l ing  of vessels ill t h e  s u r r o u n d i n g  t issue.  
Ef fec t ive  p r e p a r a t i o n s  of a d ia lyzed  b u t  c o n c e n t r a t e d  ink  
c a n  howeve r  be  m a d e  from P e l i k a n  I n k  No. C l l / 1 4 3 1 a  
(Gi in the r  "Wagner, H a n n o v e r )  wh ich  con t a in s  0.1% car-  
bon,  f ish glue, and  1.0% p h e n o l  as a p rese rva t ive .  

The  c a r b o n  c o n t e n t  m a y  be  d e t e r m i n e d  g r av i m e t r i c a l l y  
on  smal l  samples  b y  d r y i n g  t h e m  o v e r n i g h t  a t  60 ~ follow- 
ed b y  acid hydro lys i s  of t he  o the r  ing red ien t s ;  t he  b a t c h  
resu l t  is t h e n  reproduc ib le  to  i 5 .0%.  E s t i m a t i o n  b y  spe- 
cific g r a v i t y  of d i lu ted  m a t e r i a l  b y  h y d r o m e t e r  is easier  
b u t  t he  er ror  is greater .  F igure  1 shows t h e  r e l a t i on  be- 
t w e e n  c a r b o n  c o n t e n t  and  specific g r a v i t y  (by 60 ~ h y d r o -  
mete r )  of ink  samples  d i lu ted  I p a r t  to  2.5 p a r t s  of dis t i l led 
water .  The  h y d r o m e t r i c  d e t e r m i n a t i o n  requ i red  18.0 ml  of 
ink,  in  a large boi l ing  tube ,  he ld  a t  30 ~ 

The  c a r b o n  c o n t e n t  of 25 ba t ches  of u n t r e a t e d  m a t e r i a l  
r a n g e d  f rom 80 to  150 mg/ml ,  w i t h  m e a n  110.5 ~c 3.62 S.E. 
Dialys is  reduces  th i s  b y  up  to  24.0 m g / m l  b u t  cen t r i fuga-  
t i on  or f i l t r a t i on  has  no  apprec iab le  effect  on it. 

P ressure  dia lys is  a t  700 m m  H g  (Figure  2) is done  
t h r o u g h  a ' v i sk ing '  m e m b r a n e  (C) s u p p o r t e d  on  a pe r spex  
cy l inder  (A) w i t h  walls  0.7 m m  t h i c k  and  d i a m e t e r  of 
20 ram,  pe r fo ra t ed  w i t h  n u m e r o u s  3.0 m m  holes.  The  
m e m b r a n e  is p r o t e c t e d  f rom r u p t u r e  b y  a n  i n t e r m e d i a t e  
n y l o n  s h e a t h  (B) bu t ,  as i t  bulges  in to  t he  holes  in t he  per-  
spex  i t  is suf f ic ien t ly  d i s t o r t ed  to p e r m i t  t he  passage  of 
lower molecu la r  we igh t  c o m p o n e n t s  in t he  suspend ing  
glue. Con t inuous  c i rcu la t ion  of the  ink  b y  per i s ta l t i c  p u m p  
p r e v e n t s  a n y  depos i t ion  of sludge. Af te r  48 h dialysis,  t h e  
c a r b o n  suspens ion  (now 250 to 300 mg/ml)  is r e a d y  for 
f i l t r a t i on  ~ or c en t r i f uga t i on  2, as required .  A c o n v e n i e n t  
p r e s e r v a t i v e  is p a r a - c h l o r - m e t a - x y l e n o l  (4-chloro-3, 5-xy- 
lenol) 30 to 50 mg/100 ml  ink. 

The  c a r b o n  suspens ion  was g iven  i.v. in doses r a n g i n g  
f rom 60 to  270 m g / k g  b o d y  weight .  I m m e d i a t e  vascu la r  
i n j u r y  to  guinea-pigs  and  r a t s  was  induced  a t  r a n d o m l y  
p laced  si tes in t he  dorsa l  sk in  b y  0.1 ml  of sal ine c o n t a i n i n g  
up  to 0.2 txg h i s t amine ,  in  t h e  n o r m a l  guinea-pig,  or Locke ' s  
so lu t ion  a n d  0.25 ~g 5 - h y d r o x y t r y p t a m i n e  in n o r m a l  rats .  
T h e r m a l  i n j u r y  was app l i ed  2 h before  i.v. c a r b o n  f rom a 
disc h e a t e d  to  54~ 3 for 10 to  40 sec. I m m u n o l o g i c a l  in- 
j u r y  was induced  20 h before  carbon,  b y  1.0 un i t  of old ru-  
in  be rcu l in  in a p p r o p r i a t e l y  sens i t ized  guinea-pigs.  

Af te r  depos i t ion  of c i rcu la t ing  c a r b o n  in t he  b lood ves- 
sels, t h e  c a r b o n  labe l l ing  in t he  lesions was e s t i m a t e d  in 
c leared sect ions  100 tzm t h i c k ;  or b y  m i c r o - p h o t o m e t r y  of 

t he  whole  sk in  a f t e r  f i xa t i on  as t h e  m e a n  dif ference be- 
t w e e n  read ings  t h r o u g h  t he  cen t re  of t he  lesion and  t h a t  
t he  a d j a c e n t  n o r m a l  skin.  

W i t h  all  t hese  t y p e s  of i n j u r y  in  t h e  guinea-pig,  labe l l ing  
of b o t h  venu les  a n d  capi l lar ies  was  poor  or a b s e n t  w i t h  
c a r b o n  doses of 105 m g / k g  or less. I t  was  a lways  good w i t h  
125 to 170 m g / k g  b u t  la rger  doses did  no t  i m p r o v e  i t  con- 
s i s ten t ly .  I n  r a t s  t he  m i n i m a l l y  effect ive  dose was also 
125 m g / k g  b u t  se lect ive  v e n u l a r  labe l l ing  occurred  w i t h  
90 mg/kg.  
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Fig. 2. Pressure dialysis apparatus. (Not to scale - for expIanation 
see text). 
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Fig. 1. Pe]ikazl black samples. I)ellsity of material prepared for in- 
jecfion, diluted 1 [3.5 in distilled water. Determined in 100 ml boiling 
tubes at 30 ~ using a 60 ~ urinometer. 

Zusammen/assung. Es wird  eine Me thode  zur  Markie- 
r u n g  geschXdigter  B l u t k a p i l l a r e n  m i t  s t a n d a r d i s i e r t e r  und 
en tg i f t e t e r  Tusche  en twicke l t .  Die K o n z e n t r i e r u n g  deI 
Tusche  d u r c h  Druckd ia ly se  e rg ib t  ein n i ch t t ox i s ches  Pro- 
d u k t  m i t  e iner  w i r k s a m e n  Mindes tdos i s  RuB yon  120 mgj 
kg. 
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