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Fig. 2. Aedes w-albus cell line (ATC-136). Cells showing mitosis, 
x 450 (Wright's and Giemsa stained). 

Fig. 4. Aedes w-albus ceil line (ATC-137). Cells showing mitosis, 
x 650 (Wright's and Giemsa stained). 

Fig. 3. Aedes w-albus cell line (ATC-137). Living culture, × 150. 

monolayer had formed. During the first 5 passages the 
split rate was maintained at 1:2, which was gradually 
raised to 1:6 by the 10th passage. 

The first cell line (ATC-136) was started on 14th Ju ly  
1969 and the second (ATC-t37) on 13th August 1969. 
So far (June 1970) they have been subcultured 37 and 
27 times respectively. 

In earlier passages, the cell population in both the 
lines consisted of multiple cell types similar to those 
described for A. albopictus cell culture s. One of the cell 
line (ATC-136) has a" celt population consisting most ly 
of epithelial-like cells and few fibroblast-like cells 
(Figures 1 and 2). The other cell line (ATC-137) has a 
population consisting mostly of fibroblast-like cells and 
a few epithelial-like cells (Figures 3 and 4). The giant 
cell population in both the cell lines is almost similar. 
During the few early passages the cell population in 
both the cell lines consisted mostly of diploid cells 
(2n = 6). After about  ten passages the number of poly- 
ploid cells increased noticeably. 

The cells from both the lines were stored in liquid 
nitrogen in the growth medium containing 20% fetal 
bovine serum and 10% glycerol, and successfully rege- 
nerated after 45 days. 

Studies on the susceptibility of these cell lines to 
arboviruses are in progress. 

Zusammenlassung. Zwei neue Zellinien von Aedes 
w-albus, die seit der Isolation schon 27 bzw. 37real kul- 
t ivier t  wurden, sind isoliert worden. Die Zellen konnten 
45 Tage in fltissigem Stickstoff aufbewahrt werden, ohne 
ihre Vermehrungsf~thigkeit einzubtissen. 
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A T h i a m i n e  (Vi tamin  B 1 or Aneur in)  Ant imetabo l i t e  as  a Potent  S c h i s t o s o m i c i d a l  A g e n t  

Schistosomiasis is a parasitic disease tha t  infects mil- use, compounds of t r ivalent  ant imony x and those of 
lions of people in the tropical and subtropical regions, thiaxanthone derivatives ~. Recently, the compound, 
There is no ideal t rea tment  for the disease. Till now, 1-(5'-nitro-2'-thiazolyl)-2-imidazolidinone(Ambilhar),was 
there are 2 classes of compounds tha t  are in classical found to possess potent  schistosomicidal ac t iv i ty  s. But  
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one was faced wi th  diff icult ies for i ts  use, due  to  its 
insolubi l i ty  in wa te r  and the  toxic  effects  i t  showed 
dur ing t r ea tmen t .  

I n  this work, we a imed  to in t roduce  a new water-  
soluble and to lerable  agent ,  t h a t  can be  used for t r ea t -  
m e n t  of schistosomiasis.  Our ra t iona l  approach  to  
inves t iga t ing  its s t ruc ture  was based upon its close rela- 
t ion to th iamine ,  in an a t t e m p t  to  prof i t  f rom the  concept  
of metabo l ic  an tagonism or an t imetabol i tes ,  in this  area  
of chemotherapy .  Since, the  paras i te  schistosome seeks 
its energy for reproduc t ion  and l iv ing th rough  glycolysis,  
t hen  interference wi th  an  agent  t h a t  would  ac t  as t h i a m i n e  
an t ime tabo l i t e  m a y  be useful for t r ea tmen t ,  t h rough  
in terference wi th  the  metabo l ic  process, where  the  v i t a m i n  
t akes  par t .  

Th i amine  is a b ioca ta lys t  in t he  g lycolyt ic  process. 
I t  is an  i m p o r t a n t  g rowth  fac tor  for most  of  t he  lovcer 
organisms, w i thou t  which t h e y  canno t  tive. I t s  a c t i v i t y  
is h igh ly  specific to  s t ructure ,  and  i ts  effect  can be  lost  
by  s t ruc tu ra l ly  re la ted  analogs. Chemically,  t he  v i t a m i n  
is composed of 2 moie t ies ;  a subs t i tu ted  pyr imid ine  (A) 
and a subs t i tu ted  thiazole  (B). 

N / ~ C H ~  + N _ _ - ~ / C H a  

In  this  work, we planned to bui ld  up a s t ruc ture  keeping 
the  pyr imid ine  uni t  (A) w i thou t  pa r t i cu la r  changes.  Fo r  
t he  th iazole  par t ,  we used 2-amino-5-ni t ro th iazole  moie ty .  
B o t h  sys tems were designed to  be connec ted  th rough  an  
amide  l inkage,  as this  m a y  be biological ly  hydro lyzed  
to free bo th  parts .  Thus,  the  molecule  m a y  ac t  as a 
whole  or as separa te  componen t s  in t he  presence of one 
another .  

The  desired pyr imid ine  moie ty  was ob ta ined  th rough  
hydrolys is  of 2 -methy l -4-amino-5-cyanopyr imid ine  4 (I) 
to give the  corresponding acid I I ,  which upon esterif ica- 
t ion  gave  2 -methy l -4 -amino-5-ca rbomethoxypyr imid ine  5 
(III) .  This  was submi t t ed  to condensa t ion  wi th  2-amino- 
5-nitrothiazole,  to  bui ld  up the  desired amide  l inkage, 
and gave  2 -N(2 ' -methy l -4 ' - amino-5 ' -pyr imidoy l ) -amino-  
5-ni t rothiazole  (IV). 

O N 
. /  1 

H=C kNj\NH, IV 

E x p e r i m e n t a l  : 2 - M e t h y l - 4 - a m i n o -  5- cyanopyr imid ine  
(I):  This  was prepared  th rough  condensat ion  of ace tami-  
dine hydrochlor ide  and e thoxyme thy lene -ma lonon i t r i l e  
in presence of sodium ethoxide,  m p  249 ° (Lit. 4 m p  249°). 

2 -Methyl -4-amino-5-carboxypyr imid ine  (II) :  By  hy-  
drolysis of I using 10% po tass ium hydrox ide  solution, 
mp  271 ° (Lit. 5 m p  270°). 

2- Methyl  - 4-  a m i n o -  5 - c a r b o m e t h o x y p y r i m i d i n e  ( I I I ) :  
Es ter i f ica t ion  of I I  wi th  me thano l  and conc. su lphur ic  
acid, gave  I I I ,  mp  184 ° ( L i t )  mp  184°). 

2 -N(2"-methy l -4 ' - amino-5" -pyr imidoy l ) -amino-5-n i t ro -  
th iazole  (IV): A m i x t u r e  of I I I  (1 .67g ;  0.01 mole),  
2-amino-5-ni t ro th iazole  (1.45 g;  0.01 mole) in the  least  
a m o u n t  of absolu te  ethanol ,  was ref luxed toge the r  for 
6 h. Upon  cooling, needle  crys ta ls  of I V  were  formed.  
These were f i l tered off  and crys ta l l ized f rom water .  Yie ld  
1.9 g (66%), mp 182 °. 

Anal. Calcd. for C, HsNeOaS.HzO: C, 36,04: H, 3.39; N, 28.09; 
S, 10.80 Found: C, 36.14; H, 3.52; N, 28.12; S, 10.71 

The  I R - s p e c t r u m  showed absorpt ion  bands  a t  3350 cm -1 
for t he  - O H ,  a t  1715 cm -1 for t he  secondary  amide  and  
a t  1370 cm -1 for t he  thiazole  n i t ro  group. 

Biological studies. Groups (a, b, c, d, e) of mice of 5 
each, average  weight  of 30 g, infected wi th  Schistosoma 
mansoni, and showing viable  eggs in the i r  stools were 
used. Group (a) was given dai ly  doses oi 60 mg /kg  of 
body  weight  f rom compound  IV  in wa te r  solut ion for 
10 consecut ive  days. Group (b) was s imi lar ly  t rea ted  
wi th  the  same doses (60 mg /kg  of body  weight) as 
group (a) for the  same per iod along wi th  high doses of 
t h i a m i n e  hydrochlor ide  ( 1 6 m g / k g  of body  weight) .  
Groups  (c, d) were g iven  s imilar  doses of 60 mg/kg  of 
body  weight  f rom compounds  I I I  and 2-amino-5-ni t ro-  
th iazole  respect ively.  Group (e) was kep t  as control .  
Fol low up  for ova  excret ion began af te r  4 weeks f rom 
the  end of t r e a t m e n t  in all groups.  In  group (a), a signifi- 
can t  decrease in egg count  took  place, and i t  comple te ly  
ceased af ter  6 weeks  f rom the  end of t r ea tmen t .  I n  
groups (b, c, d) there  was no s ignif icant  change in the  
ra te  of ova  excre t ion  as compared  wi th  the  cont ro l  
group (e). 

Thus,  i t  could be observed,  in spi te  of the  schisto- 
somicidal  a c t i v i t y  shown by  compound  IV, bo th  of its 
s t ruc tu ra l  components ,  I I I  and 2-amino-5-nitrothiazole 
were devoid  of such ac t iv i ty .  Also this  ac t iv i ty  was 
abol ished th rough  paral le l  admin i s t r a t ion  of h igh  doses 
of th iamine .  

In  ano the r  expe r imen t  a group of 5 infected mice 
was examined  for o v a  coun t  per  microscopic field. The  
level  ranged  be tween  4-6  ova  per  field, t h e n  the  an imals  
were  fed da i ly  doses of 24 m g / k g  of b o d y  weigh t  f rom 
t h i a m i n e  hydrochlor ide  in w a t e r y  solut ion for 12 con- 
secut ive  da3-s. Ova  count  af ter  3 days  f rom the  end of 
t he  v i t a m i n  hydrochlor ide  admin i s t r a t ion  had  shown 
considerable  increase in the  ra te  of the i r  excret ion.  The  
levels  ranged  be tween  18-21 ova  per  field. E x a m i n a t i o n  
cont inued  for 10 weeks a t  in terva ls  of 3 days  period. 
Gradual  decrease in the  ra te  of ova  excret ion was observed 
and by the  end of examina t i on  per iod (10 weeks) the  
levels ranged be tween  6-8 ova  per  field. 

Zusammen/assung. Die biologische Un te r suchung  eines 
neuen, m i t  V i t amin  B 1 (Thiamin,  Aneurin)  s t ruk tur -  
v e r w a n d t e n  Vi t amins  h a t  eine W i r k u n g  gegen Schisto-  
somiasis  gezeigt.  Diese wird durch  Zugabe des nat/fir- 
l ichen Vi tamins  gehemmt .  
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