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physiological  correlation,  bu t  the  physiological  implica-  
t ion was no t  demons t r a t ed .  BULLOCK and  HORI~IDG~" 
po in t  out  t h a t  much  evidence exists  oil the  presence of 
clusters of per ipher ic  sensory cells in gas t ropods .  The 
possibi l i ty  t h a t  plexuses play a convergence way  role 
has also been  pos tu la ted  1~, and  th is  would  be  the i r  
p robable  meaning.  The recording of evoked po ten t ia l s  
in cent ra l  neurons  af ter  mechanica l  s t imula t ion  of the  
man t l e  collar, the  a m o u n t  of free ending  processes and  
the  presence of several  cellular t ypes  leads us to assume 
the  sensory role p layed  by  any  of these  e lements  in the  
man t l e  collar. However ,  more  detai led physiological  
s tudies  are necessary  to  suppor t  fu r ther  conclusions ~3. 

Resumen. Se descr iben en la m e m b r a n a  y collar del 
man to  p rdx imos  al poro respirator io  del molusco Cryptom- 
phallus aspersa (Gasteropoda,  Pu lmona ta )  Ia presencia  
de varios t ipos de neuronas  y plexos. Es t a s  observaciones  

morfo16gicas se d iscuten  en relaci6n a hallazgos previos  
con t6cnicas electrofisidlogicas obtenidos  po t  otros autores.  
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Delayed Cutaneous Hypersensitivity Reaction to Tumor-specif ic  Antigens of Fibrosarcoma in 
Sensitized Mice 

H o m o g r a f t  immunological  react ion in animals  sen- 
si t ized to  grafts  of allogeneic t issue can be mani fes ted  as 
a cu taneous  hypersens i t iv i ty  react ion of the  delayed 
t y p e !  3. Tumor-specif ic  ant igens  of some exper imenta l ly  
induced t um or s  produce  delayed hype r sens i t i v i t y  reac- 
t ions  ~-s. These react ions  to tumor-speci f ic  ant igens  can 
be de tec ted  by  the  foot  pad t es t  7,s, by  inhib i t ion  o f  
mac rophage  migra t ion  f rom capil lary tubes  G and b y  the  
pass ive  t ransfer  react ion 5. Concomi tan t  wi th  the  cuta-  
neous react ions  of the  delayed hype r sens i t i v i ty  is a local 
increase of vascular  pe rmeabi l i ty  3, 9. In  th is  repor t  we 
describe such an increase evoked in mice by  tumor -  
specific antigen(s) of a f ib rosarcoma induced  by  me thy l -  
cholanthrene .  

Studies  were pe r fo rmed  on C57BL mice wi th  t he  th i rd  
i so t ransp lan t  genera t ion  of the  methy lcho lan th rene-  
induced  f ibrosarcoma.  Male C57BL mice, 3 m o n t h s  old, 
were immunized  to the  tumor .  I m m u n i z a t i o n  was per-  
fo rmed  by  3 consecut ive  inject ions  of 2 • 107 i r rad ia ted  
t u m o r  cells a t  7-day intervals .  Tumor  cells were i r radia ted  
wi th  10,000 1~ wi th  a 250 K V  Phil l ips X - r a y  machine.  
For  the  first  injection,  cells were mixed  wi th  an equal  
volume of the  comple te  F r eund ' s  a d j u v a n t  (Difco, De- 
troit)  and  t h e n  in jec ted  s.c. into b o t h  axil lar  and inguinal  
regions. The second and  th i rd  in ject ions  were adminis-  
t e red  i.p. w i thou t  ad juvan t .  

A suspension of single t u m o r  cells was p repared  f rom 
non-necro t ic  t u m o r  pieces minced  in physiological  saline 
and passed th rough  nylon  gauze. The suspended  cells 

were washed  3 t imes  by  cent r i fugat ion  and  finally resus- 
pended  in a desired vo lume of physiological  saline. 7 days  
af ter  the  last  immuniz ing  injection,  the  mice were cl ipped 
on b o t h  f lanks and  in jec ted  in t r ade rmal ly  wi th  syngeneic  
spleen and liver cells mixed  toge ther  and  t u m o r  cells. 
E a c h  mouse received the  t u m o r  cells on the  left  side 
and  the  spleen and liver cells on the  r igh t  side. The num-  
ber  of in jec ted  cells was 3•  106 suspended  in 0.05 m] of 
physiological  saline. Spleen and  l iver cells f rom C57BL 
male  mice were p repa red  ill t he  same m a n n e r  as t u m o r  
cells. Controls  were normal  C57BL mice in jec ted  intra-  
dermal ly  wi th  t u m o r  and syngeneic  spleen and liver ceils. 

24 h af ter  t he  i n t r ade rma l  inoculat ion of ceils, when  
the  increase of vascular  pe rmeab i l i t y  due to  de layed  
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Delayed cutaneous hypersensitivity reactions in C57BL mice injected intradermally with syngeneic spleen and Iiver or fibrosarcoma cells 

Recipients Challenge (i.d.) No. of mice with positive 
reaction over number 
of injected mice 

Mean surface of blue 
areas at the site of 
injection (mm 2 • S.E.) 

Immunized to tumor Tumor ceils 13/16 2.57 =1- 0.86 P < 0.01 
Spleen and liver cells 4/16 0.19 :~_ 0.08 P < 0.01 

Normal Tumor cells 1 [8 0.09 P < 0.01 
Spleen and liver cells 1/8 0.09 
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c u t a n e o u s  r ac t i on  was expec ted  a, t he  mice  were in jec ted  
i.v. w i th  0.2 ml  of 0.50/o E v a n s  b lue  (E. Merck  AG., 
D a r m s t a d t )  so lu t ion  in phys io logica l  saline.  T h e y  were 
killed by  cerv ica l  d i s loca t ion  a b o u t  30 m i n  later .  Sk in  
was excized and  sc raped  c lean of a d j a c e n t  t issue.  A t  t he  
s i te  of cell in ject ions ,  t he  increased  vascu la r  p e r m e a b i l i t y  
was  m a n i f e s t e d  as r o u n d  or oval  b lue  spots.  These  spots  
were scored b y  ca l cu la t ing  tt~eir surface  areas.  Differences  
be tween  t he  e x p e r i m e n t a l  a n d  con t ro l  s i tes  were e v a l u a t e d  
s t a t i s t i ca l ly  accord ing  to t he  t- test .  

The  resul t s  p re sen ted  in t he  Tab le  show t h a t  13 ou t  
of 16 mice  i m m u n i z e d  to t u m o r  h a d  blue  areas  a t  the  
si te  of t u m o r  cells in jec t ion .  On t h e  o the r  hand ,  on ly  4 
of these  mice  e x h i b i t e d  pos i t ive  r eac t ion  a t  t he  si te  of 
spleen and  l iver  cell in ject ions .  Also, t he  surface of blue 
areas  was s ign i f i can t ly  larger  a t  t he  sites in jec ted  w i t h  
t u m o r  ceils ( P <  0.01). I n  con t ro l  group,  however ,  on ly  
1 ou t  of 8 mice  h a d  pos i t ive  reac t ion ,  b o t h  a t  t he  si te  
of t u m o r  a n d  of spleen and  l iver  cell in ject ions .  

Thus,  we h a v e  found  increased  p e r m e a b i l i t y  of b lood 
vessels a t  t he  si te  of t u m o r  cell i n j ec t ion  in mice  sen- 
s i t ized w i t h  syngene ic  t u m o r  ceils. This  was  s ign i f ican t ly  
less p r o n o u n c e d  in n o r m a l  mice and  i t  the re fore  seems 
t h a t  t he  p h e n o m e n o n  is immuno log i ca l  in  na tu re .  Since 
t he  rec ip ien ts  were syngeneic ,  t he  obse rved  p h e n o m e n o n  
should  be  ascr ibed  to  a n  i m m u n o l o g i c a l  react iorl  aga ins t  
tumor-spec i f i c  ant igen(s) ,  be ing  in fac t  an  express ion  of 
h o m o g r a f t  reac t ion .  I t  has  been  shown  b y  others1,  2, and  
in our  p rev ious  r epo r t  ~, t h a t  h o m o g r a f t  r eac t ion  can  be  

expressed  as a cu t aneous  reac t ion  of t he  de layed  type ,  
d e t e c t a b l e  b y  E v a n s  b lue  sk in  t e s t  24 h a f t e r  an t igen ic  
chal lenge.  I t  is no t  p r o b a b l e  t h a t  t h e  increased  va scu l a r  
p e r m e a b i l i t y  was caused  b y  se rum an t ibod ies ,  because  
a t  4 to  6 h a f t e r  i n t r a d e r m a l  in j ec t ion  of t u m o r  cells 
t he re  was no vis ible  sign of A r t h u s  reac t ion .  F u r t h e r m o r e ,  
i t  is well  k n o w n  t h a t  A r t h u s  p h e n o m e n o n  is h a r d  to 
p roduce  in mice.  Therefore ,  t he  obse rved  increase  of 
vascu la r  p e r m e a b i l i t y  could be  cons idered  as  a conse-  
quence  of a n  immuno log i ca l  r eac t ion  of t h e  de layed  type .  
The  resul t s  descr ibed conf i rm the  f ind ings  of o the r  inves-  
t iga to r s  showing  t h a t  tumor-spec i f i c  an t igens  m a y  pro- 
duce  de layed  h y p e r s e n s i t i v i t y  r eac t ion  in t h e i r  hos t s  4-s. 
E x p e r i m e n t s  dea l ing  w i t h  t i m i n g  of d e v e l o p m e n t  and  
h i s to logy  of t he  r eac t ion  and  w i t h  co r re l a t ion  of E v a n s  
blue skin  t e s t  w i t h  foot  p a d  t e s t  are in  progress.  

Rdsumd. Chez les souris  C57BL sensibilis4es, on  observe  
apr~s une  in jec t ion  i n t r a d e r m i q u e  des an t ig6nes  sp6ci- 
f iques de t u m e u r  ( f ibrosarcome) l ' a p p a r i t i o n  d ' u n e  r6ac- 
t ion  cu tan6e  du t y p e  re tard6 .  Les l ieux d ' i n j ec t i on  f u r e n t  
surveil l6s et  24 h aprgs, la r6ponse  cu t an6e  a 6t6 evalu6e 
pa r  la mesure  du  d i am6 t r e  de la t a che  b leue  (bleu d ' E v a n s )  
qui  a p p a r a i t  k l ' end ro i t  oh l 'on  a in jec t6  des cellules de 
la t u m e u r .  
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A t r a c t y l o s i d e  d o e s  not  Inhibi t  the R e l e a s e  R e a c t i o n  of B lood  P la te l e t s  t 

ABDULLA 2 ha s  r epo r t ed  r ecen t ly  t h a t  a t r ac ty los ide  
inh ib i t s  t he  release of A D P  a f rom blood p la te le t s  d u r i n g  
aggrega t ion  induced  b y  severa l  agen t s  in  p l a t e l e t - r i ch  
p lasma.  A t rac ty los ide  specif ical ly i nh ib i t s  t he  t r ans loca-  
t ion  of aden ine  nuc leo t ides  across t he  inne r  m e m b r a n e  
of m i t o c h o n d r i a ,  p r e s u m a b I y  b y  i n t e r a c t i n g  w i th  a 
pe rmease  ~. I n  t he  course of t he  release r eac t i on  of b lood 
p la te le ts ,  t h e  c o n t e n t  of ce r t a in  organel les  is d i scha rged  
in b u l k  to  t he  ex te r io r  of t he  cell. I n  h u m a n  p la te le t s ,  
these  organelles ,  t h e  dense  bodies,  c o n t a i n  large a m o u n t s  
of ADP,  A T P  a n d  sero tonin .  These  c o m p o u n d s  are  
released t o g e t h e r  w i t h i n  m i n u t e s  of i n d u c t i o n  5. This  
m e c h a n i s m  is f u n d a m e n t a l l y  d i f fe ren t  f rom t he  t r a n s p o r t  
of nuc leo t ides  in  m i t o c h o n d r i a ,  a n d  i t  t he re fo re  seemed 
jus t i f ied  to  r e e x a m i n e  t he  f ind ings  of ABDIJLLA a n d  to 
e x t e n d  t h e  i n v e s t i g a t i o n  to  t he  release of sero tonin .  

H u m a n  P R P  was p r e p a r e d  f rom t he  b u f f y  coats  of 
c i t ra ted ,  1-day-old  b lood 6,7. I t  was a d j u s t e d  to  p H  6.8 
a n d  i n c u b a t e d  w i t h  gent le  s h a k i n g  for one h o u r  a t  18 ~ 
w i t h  serotonin-14C 8 a t  a f inal  c o n c e n t r a t i o n  of 0.7 ~ M  and  
0.04 ~xC/ml. A sample  of t h i s  P R P ,  s u p p l e m e n t e d  w i th  
KC1, CaC!~, Tris-buffer, pla te le t - f ree  p l a s m a  a n d  v a r y i n g  
a m o u n t s  of a t r ac ty los ide  0 was s t i r red  in the  s ample  t u b e  
of a s p e c t r o p h o t o m e t e r  a t  37 ~ T he  sample  c o n t a i n e d  
in a v o l u m e  of 5 m l :  0.4 ml  of label led  P R P  c o n t a i n i n g  
a b o u t  1.5 • 109 p la t e l e t s ;  1.1 ml  of c i t r a t ed  p l a s m a ;  Tris, 
70~xmoles; KC1, 6 0 ~ m o l e s ;  CaC12, 1 0 ~ m o l e s ;  NaC1, 
300 txmoles; a t rac ty los ide ,  0-2.5 vmoles.  The  p H  was 7.4 
a t  37 ~ 

Af te r  2 ra in  of p rewarming ,  e i t he r  5 • 10 -s moles of 
A D P  or 0.1 m g  of col lagen ~~ were added.  A t h i r d  series 
of samples  w i t h  t he  same  c o n c e n t r a t i o n s  of a t r ac ty los ide  
was t r e a t e d  in  t he  s ame  way,  excep t  t h a t  t he  aggrega t ing  
a g e n t  was  omi t t ed .  P l a t e l e t  agg rega t ion  was assessed 

b y  record ing  t he  t r a n s m i s s i o n  a t  600 nm.  Af te r  5 rain,  
t he  m i x t u r e  was cooled in ice a n d  22 ~moles  of E D T A  
were added.  The  sample  was cen t r i fuged  a n d  t he  rad io-  
a c t i v i t y  of 0.2 ml  of the  s u p e r n a t a n t  m e a s u r e d  b y  l iquid  
sc in t i l l a t ion  c o u n t i n g  11. Coun t ing  of a s ample  of u n t r e a t e d  
d i lu ted  P R P  p rov ided  the  t o t a l  ac t iv i ty ,  and  a sample  oI 
t h e  s u p e r n a t a n t  of t he  ~C- labe l led  P R P  p r o v i d e d  t h e  
a c t i v i t y  no t  t a k e n  up  b y  t he  pla te le ts ,  w h i c h  a m o u n t e d  
to 5 - 7 %  of t h e  t o t a l  ac t iv i ty .  F r o m  these  f igures t h e  
pe rcen t age  of release of se ro ton in  was ca lcu la ted  1~. 
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