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showed the  der ivat ives ,  which  have  in the  molecule as R2 
a p- to ly l  group and  as R~ an a romat ic  ring. For  the  ant i-  
herpet ic  ac t iv i ty  the  presence  of a halogen a tom is no t  
necessary.  But  if it  is, t h e n  its place in the  molecule is of 
some impor tance ,  l ' - fu ry l idene  group as 1R~ decreases the  
an t iherpe t ic  ac t iv i ty  of the  molecule. 

I t  was es tabl ished for the  isat ine f l - thiosemicarbazone,  
a com pound  f rom the  group of re la ted  subs tances- th io-  
semicarbazones ,  t h a t  the  p r i m a r y  site of ac t ion lies in the  
late phases  of virus  repl icat ion 4-a. A b o u t  the  in t racel lular  
site of ac t ion of our  compounds ,  we can only  suppose f rom 
exper imen t s  w i th  one of the  th iazol id ine  acetic  acid 
der iva t ives  - DFT,  which indica te  t h a t  the  late  phases  of 
virus mul t ip l ica t ion  are af fec ted  ~. 

Zusammen/assung. Durch  A b w a n d l u n g  der  S t ruk tu r  
der  4-Oxo-5-thiazolidinessigs/ iure e rgeben  sich s ta rke  in- 

h ibi tor ische  Ef fek te  auf die c y t o p a t h o g e n e n  Wirkungen ,  
die vom Virus Herpes simplex in K u l t u r en  mensch l icher  
Embryona lze l l en  ausgei ib t  werden.  
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H i s t a m i n e  Re l ease  by P a s s i v e  S e n s i t i z a t i o n  w i t h  
Mur ine  N e o p l a s t i c  M a s t  Cells  in v i tro  ~ 

His tamine  release and m a s t  cell damage  have  been re- 
por t ed  recent ly  by HUMPHREY and AUSTEN ~ and  by  
KELLER a f rom the  incuba t ion  of isolated ra t  per i toneal  
mas t  cells wi th  r abb i t  an t i se rum agains t  ra t  F-globulin 
(passive reversed anaphylaxis) .  H i s t amine  release f rom 
isolated ra t  per i toneal  mas t  cells, exposed in vi t ro  to the  
specific ant igen,  has  been  achieved by  PERERA and 
MONGAR 4 and conf i rmed by  ZILLETTI et  al. 5. So far, no 
in format ion  is avai lable on the  possibi l i ty  of inducing an 
act ive or passive sensi t izat ion of isolated m a s t  cells from 
mice. In fo rma t ion  is also lacking on the  possibi l i ty  of 
sensitizing, ac t ive ly  or passively,  mur ine  neoplas t ic  mas t  
cells, ma in ta ined  in t issue cul ture or in the  inbred  mice. 
The isolation of a clone (i.e. the  p rogeny  of a single cell) 
f rom a murine  m a s t o c y t o m a  t u m o u r  possessing high 
h is t id ine-decarboxylase  act iv i ty ,  and fairly cons t an t  in 
endogenous  amines  (h is tamine and serotonine) ,  p rovided  
us wi th  a sys t em for inves t iga t ing  the  p rob lem of the  
h i s tamine  release by  passive sensi t iza t ion wi th  mur ine  
neoplas t ic  mas t  cells. 

Methods. F u r t h  m a s t o c y t o m a  cells, which  were grown 
subcu taneous ly  as a solid t u m o u r  in LAF1 mice, were 
t r ansp l an t ed  in t issue cul ture  according to the  m e t h o d  
descr ibed by  FISCHER and  SARTORELLI7. F r o m  the  origi- 
nal  mixed  popula t ion  a clone of cells was  ob ta ined  by  
means  of the  cloning t echn ique  by di lu t ion s. This clone 
was ma in ta ined  for one year ,  bo th  in t issue cul ture and  as 
an ascitic t u m o u r  in LAF1 mice. The b iochemical  and 
biological character is t ics  (doubling t ime,  24 h;  chromo-  
some modal  number ,  45; h i s tamine  levels, 650 • 54 
ng/10 s cells; serotonin  levels, 750 :~ 80 ng/10 e cells) of 
the cells con t inuous ly  grown ei ther  in cul ture  or in the  
mice were the  same.  Since these  neoplas t ic  cells grown in 
mice afford h igher  cell popu la t ion  t h a n  when  grown in 
culture,  ascitic t um our s  were used as a source of cells 
t h roughou t  these  exper iments .  The app roach  used to 
~e_sitize the  cells pass ively  was the  p roduc t ion  in the  
r abb i t  of an an t i se rum agains t  mas t  ceils f rom the  same 
col le .  The procedure  was carr ied out  as follows: Neo- 

plast ic  mas t  cells were ob ta ined  f rom the  mice, washed  
and  resuspended  in ice-cold ty rode  solution.  Microscopic 
examina t ion  of small  samples  revealed a pure  and  un i form 
cell popula t ion .  Two male albino rabb i t s  (weighing 3 kg 
each) were in jec ted  endovenous ly  wi th  2 - 3 .  10 v cells, 
and  subcu taneous ly  wi th  2 ml of per tuss is  vaccine.  Before 
the  procedure  for sensi t iza t ion was begun,  a sample  of 
abou t  10 ml  of blood was collected f rom each r abb i t ;  the  
sera ob ta ined  were kep t  frozen unti l  used. Boos ter  injec- 
t ions  of 5 .  106-107 cells were given subcu taneous ly  
every  10 days,  and the  schedule r epea t ed  four  t imes.  A t  
the  end of the  sensi t iza t ion procedure ,  blood was col lected 
by  cardiac p u n c t u r e  f rom each rabbi t ,  and  the  sera ob-  
t a ined  kept  frozen. 

Mast  cells ob ta ined  f rom a single mouse were ha rves ted ,  
washed  and resuspended  in 6 ml of t y rode  solution.  A set  
of 5 small  centr i fuge tubes  was p repa red  as follows: t ube  
1, 0.2 ml  of t y rode  + 0.8 ml  of t y rode  conta in ing  m a s t  
cells; tube  2, 0.2 ml of se rum of r abb i t  No. 1 before sensi- 
t iza t ion  + 0.8 ml  of ty rode  conta in ing  mas t  ceils; t ube  3, 
0.2 ml  of se rum of r abb i t  No. 1 af ter  sensi t iza t ion + 0.8 ml 
of ty rode  conta in ing  mas t  ceils; tube  4, 0.2 ml  of se rum 
of r abb i t  No. 2 before sensi t izat ion + 0.8 ml  of t y ro de  
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Experimental 
conditions 

Histamine retained in Histamine present in Histamine total Histamine 
the cells the supernatant release 

% 
ng/total ng[10 ~ cells ng/total ng/106 ceils ng ng/106 cells 

pb 

Spontaneous release (I) 

Effect of serum of rabbit No. 1 
before sensitization (II) 

Effect of serum of rabbit No. 1 
after sensitization (III) 

Effect of serum of rabbit No. 2 
before sensitization (IV) 

Effect of serum of rabbit No. 2 
after sensitization (V) 

6985 553 2155 166 9140 720 2 3 i 2  
=[=909 q-60 4-416 •  =[:1181 ~-72 

7992 674 3392 307 11,384 981 31=[:5 II vs. I 
• -4-154 -4-228 =k72 =L1272 •  <0 .2NS 

3380 244 6290 525 9670 777 67-t-5 III vs. II 
i 9 0 9  =~34 •  4-80 • •  <0.01 

7985 615 3600 302 11,645 925 31-4-4 IV vs. I 
=[=1500 4-65 4-4-395 -t-56 I1636  :~93 <0.2NS 

2057 139 10,450 786 12,597 926 8 5 •  V vs. IV 
-t-772 ~ 2 6  4-1409 q-56 !2136  -t-63 <0.001 

a Mean values =E S.E. of 5 replicates, b Calculated by means of Student's t test between the values of histamine release % in the mentioned 
categories. 

conta in ing  mas t  cells; tube  5, 0.2 ml  of se rum of r abb i t  
No. 2 a f te r  sensi t iza t ion + 0.8 ml  of ty rode  conta in ing  
m a s t  cells. 

The n u m b e r  of cells per  reac t ion  mix tu re  was previously  
coun ted  using a par t ic le  coul ter  counte r  model  A. The 
tubes  were incuba ted  for 30 min  in a metabol ic  shaker  a t  
37 ~ At  the  end of th is  per iod the  tubes  were cent r i fuged 
and  the  s u p e r n a t a n t  f ract ions  collected. H i s t amine  was 
ex t r ac t ed  f rom the  packed  ceils by  means  of a sl ight modi-  
f icat ion of the  m e t h o d  descr ibed by  FELDBERG and  
PATON 9. H i s t amine  in the  s u p e r n a t a n t  f ract ions  and  in 
the  cells was e s t ima ted  biologically on the  guinea-pig 
i leum in the  presence of a t rop ine  (10 -7) and  methyse rg ide  
(10-9). The subs tances  used were:  h i s t amine  d ihydro-  
chloride (Fisher);  a t ropine  su lpha te  (Merck); me thyse r -  
gide malea te  (Sandoz);  and per tuss is  vaccine (Lilly). The 
values  of h i s t amine  are referred as the  base. 

Results. The Table shows the  effects of incuba t ing  m a s t  
cells wi th  r abb i t  an t i sera  agains t  the  same clone of neo- 
plast ic  mas t  cells. In  this  sys tem,  the  contro l  of unspecific 
releasing proper t ies  of r abb i t  se rum is af forded by  the  in- 
cuba t ion  of the  cells wi th  sera of the  same animals  ob- 
t a ined  before sensi t izat ion.  I t  is ev iden t  t h a t  a release of 
h i s t amine  s ignif icant ly  h igher  t h a n  the  spontaneous  re- 
lease occurs only when  the  m a s t  cells are incuba ted  wi th  
t he  se rum ob ta ined  af ter  the  sens i t iza t ion  procedure.  In  
our  sy s t em the  spon taneous  h i s t amine  release reaches  
values  s ignif icant ly  h igher  t h a n  those  observed  by  m a n y  
au thors  2,4 for spon taneous  h i s t amine  release f rom isolated 
r a t  mas t  cells. The po in t  could be expla ined  e i ther  on the  
basis of a d i f ferent  suscept ib i l i ty  to  lysis by  mas t  cells 
f rom di f ferent  an imal  species, or by  vi r tue  of the  fact  t h a t  
our  expe r imen ta l  condi t ions  were def in i te ly  supramaxi -  
mal, w i th  respect  to bo th  the  t ime  of exposure  to the  sera 
(30 min) and  the i r  concen t ra t ion  in the  incuba t ion  mix-  
tu re  (20%). I t  is considered l ikely t h a t  the  reduc t ion  of 
t he  incuba t ion  t ime  or of t he  percen tage  of se rum con- 
cen t r a t i on  will lead to lower values  of spon taneous  
h i s t amine  release. 

Discussion. Clonal neoplas t ic  mur ine  m a s t  Cells release 
h i s tamine  when  incuba ted  in the  presence  of a r a b b i t  
an t i s e rum against  the  same clone. This  sy s t em could be  
considered a useful model  for approach ing  the  p rob lem of 
h i s t amine  release in vi t ro  b y  passive sensi t izat ion,  for  

the  following reasons : (a) The cell popula t ion  in the  ascitic 
fluid of mice bear ing  the  t u m o u r  consists  largely of m a s t  
cells, and the  response  does no t  differ f rom t h a t  of pure  
popula t ion  grown in culture.  This  can avoid the  procedure  
of isolat ing mas t  cells f rom o the r  cell popula t ion  normal ly  
p resen t  in the  per i toneal  fluid of the  normal  animals.  
(b) These cells, as p rogeny  f rom a single cell, are charac-  
ter ized by  a fair ly co n s t an t  h i s t amine- fo rming  capac i ty  
and endogenous  h i s tamine  levels, as well as by  the same 
biological character is t ics  (doubling t ime;  ch romosome 
modal  number) .  In  th is  way  one overcomes  the  incon- 
venience of working wi th  mas t  cells coming f rom hetero-  
geneous cell popu la t ion  at  d i f ferent  levels of evolut ion 1~ 
such as one f inds  in those sys tems  which  make  use of m a s t  
cells coming f rom the  per i toneal  fluid of normal  animals.  

As far as the  mechan i sm of h i s t amine  release is con- 
cerned,  s tudies  are now in progress  to  elucidate if the  
react ion is co mp l emen t -d ep en d en t ,  and to ascer ta in  t he  
na ture  of the  an t ibodies  involved in th is  reaction.  

Riassunto. Mastoci t i  neoplast ic i  di un  clono diploide, 
colt ivati  nel  topo  come tumore-asci te ,  sono s taff  impiegat i  
per  p rodurre  nel  coniglio un antisiero specifico verso cel- 
lule dello stesso clono. L ' incubaz ione  con l 'ant is iero pro-  
duce l iberazione di i s t amina  da pa r t e  di mas toc i t i  dello 
stesso clono; l ' e f fe t to  non si osserva se i mas toc i t i  sono 
incubat i  con sieri o t t enu t i  dagli  stessi animal i  p r ima  della 
sensibil izzazione. Viene p rospe t t a to  l 'uso di questo  model-  
lo sper imenta le  per  sue possibili  appl icazioni  allo s tudio  
della l iberazione de l l ' i s t amina  nella sensibil izzazione pas-  
siva dei mastoci t i .  
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