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Relat ionship  Between  the Chemica l  Structure  of 
Thiazo l id ine  Acet ic  Acid Derivat ives  and the 
Antiherpet ic  Act iv i ty  in H u m a n  E m b r y o n i c  Cell 

Cultures 

R e c e n t l y  i t  was  found  t h a t  3 - (4 ' -b romophenyl ) -4 -oxo-  
5- th iazol id ine  acet ic  acid 2 -benzy l idenehydrazone  (DFT)  1 
p r e v e n t s  c y t o p a t h o g e n i c  changes  in h u m a n  e m b r y o n i c  
k i d n e y  cell cu l tu res  in fec ted  w i t h  Herpes simplex a n d  
pol iovi rus  t y p e  1, if added  to t he  cell cu l tu res  s imul t a -  
neous ly  w i t h  t he  virus ,  or  even  if added  a t  d i f fe ren t  
s h o r t - t i m e  i n t e rva l s  a f t e r  in fec t ion  ~. 

A n u m b e r  of c o m p o u n d s  chemica l ly  r e l a t ed  to D F T  
were t e s t ed  for  t h e i r  a c t i v i t y  on  H. simplex vi rus  in o rde r  
to  d e t e r m i n e  if a r e l a t ionsh ip  be t w een  t h e i r  a n t i v i r a l  
a c t i v i t y  a n d  chemica l  s t r u c t u r e  could be  es tab l i shed .  

Fo r  t he  e x p e r i m e n t s  we used H. simplex v i rus  s t r a in  Z 
o b t a i n e d  f rom Dr. G. W. A. DICK. Th i s  s t r a i n  caused  a 
t o t a l  d e s t r u c t i o n  of h u m a n  e m b r y o n i c  k i d n e y  cell cul- 
t u r e s  in  48 h. Cell cu l tu res  were g rown in 0 .5% l ac t a lbu -  
m i n  w i t h  5% calf  s e rum in H a n k s '  ba l anced  sa l t  solut ion.  

The  t i t r a t i o n  of v i rus  cont ro l s  in  cell cu l tu re  m e d i a  
c o n t a i n i n g  de r iva t i ve s  of th iazo l id ine  acet ic  acid was de-  
scr ibed p rev ious ly  3. The  effect  of c o m p o u n d s  on  non -  
in fec ted  cell  cu l tu res  was  d e t e r m i n e d  in all  e x p e r i m e n t s  
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in which  v i rus  was g rown in t h e  presence  of added  com- 
pounds .  Af te r  infect ion,  cell cu l tu res  were e x a m i n e d  for  
c y t o p a t h o g e n i c  changes  f rom t h e  1st to  t he  5 th  day.  

Fo r  t he  e x p e r i m e n t s  all  t h e  c o m p o u n d s  used h a v e  been  
dissolved in demine ra l i zed  boi led w a t e r  c o n t a i n i n g  5 
mg/100 ml  N a O H .  T h u s  2 .  1 0 - 3 M  solu t ions  were ob-  
t a ined .  The  c o n c e n t r a t i o n  of t he  c o m p o u n d s  in t he  cu l tu re  
m e d i u m  was  5 .  10-5M.  The  c o m p o u n d s  t e s t ed  are pre-  
sen ted  in t he  Table .  

I n  v i rus  controls ,  c y t o p a t h o g e n i c i t y  deve loped  on  t he  
1st d a y  a f t e r  infect ion.  These  changes  progressed  to t he  
5 th  d a y  w h e n  t h e  t i t r e  of v i rus  was 6.5 log10. 

The  de r i va t i ve s  of 4-oxo-5- th iazol id ine  acet ic  acid gave  
a whole  s p e c t r u m  of a n t i h e r p e t i c  ac t iv i ty .  T h e y  reduced  
t he  t i t r e  of H. simplex virus  in  cell cu l tu res  a f t e r  5 days  
of g r o w t h  f rom 0.6 log10 ( compound  5) to  4.1 log10 (com- 
p o u n d  8). 

Most  of t he  subs t ances  t e s t ed  r educed  t he  t i t r e  of H.  
simplex vi rus  b e t w e e n  t he  0.6 log10 and  1.6 log10 (Figure).  
The  g rea t e s t  effect  on  H. simplex v i rus  in h u m a n  em- 
b ryon ic  k i d n e y  cells was  e x h i b i t e d  b y  c o m p o u n d s  2, 4, 
7 and  8. Vi rus  t i t r e  in  t he  cu l tu re  f luids c o n t a i n i n g  these  
c o m p o u n d s  was lower  on  t he  5 th  day  a f t e r  in fec t ion  for 
1.9 log10 , 2.4 log10, 3.4 log10 a n d  4.1 log10 t h a n  in cu l tu re  
f luids of t he  v i rus  controls .  

Our  e x p e r i m e n t s  h a v e  s h o w n  t h a t  t he  changes  of t h e  
s u b s t i t u e n t s  R 1 and  R 2 of t he  4-oxo-5- th iazol id ine  acet ic  
acid molecule  e x h i b i t e d  a p r o n o u n c e d  effect  on  H. simplex 
virus.  The  g rea t e s t  i n h i b i t i o n  of v i r a l  mu l t i p l i c a t i on  
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Inhibition with 4-oxo-5-thiazolidine acetic acid derivatives of the 
cytopathogenic changes produced by Herpes simplex in the tissue 

culture of human embryonic kidneys. 
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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  

x The present investigation has been aided by grant NB 00940 from 
the National Institute of Neurological Diseases and Blindness. 
The experiments have been performed during one year's tenure of 
a N.A.T.O. Fellowship at the Department of Pharmacology, Yale 
University, New Haven, Connecticut. 

2 j.  H. HUMPHREY, K. F. AUSTEN, and H. G. RAPP, Immunology 
6, 226 (1963). 

3 R. KELLER, Pathologia Microbiol. 2d, 936 (1961). 
4 B. A. V. PERERA and J. L. MONGAR, Immunology 6, 472 (1963). 
5 g.  ZILLETTI, A. GUIDOTTI, and P. F. MANNAIONI, Archo ital. Sci. 

farmac., in press. 
e p. F. MANNAIONI, G. FISCHER, and N. J. GIARMAN, Pharmacologist 

7, 183 (1965). 
G. FISCHER and A. C. SARTORELLI, Methods for Medical Research 
(Ed., Year Book Medical Publisher, Chicago) 10, 247 (1964). 

8 F. J. RYAN and L. K. WAINWRIGHT, J. gen. Microbiol. 17, 364 
(1954). 


