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a n y  s ign i f ican t  ex ten t ,  as t he  B U d R  i nco r po r a t ed  in to  
t h e  e m b r y o n i c  D N A  on t he  d a y  of t r e a t m e n t  is expec t ed  
to  be  sub jec t ed  to  t he  d i lu t ing  effects  of t he  s u b s e q u e n t  
divisions.  E v e n  if t h e  modi f ied  fo rm of t he  D N A  exis ted  
in  t he  t r e a t e d  e m b r y o s  on ly  for a l imi ted  period,  i t  would  
af fec t  t he  genes func t iona l  w i t h i n  t h a t  specif ied t i m e  
span,  as B U d R  is d e m o n s t r a t e d  to d i s t u r b  t r a n s c r i p t i o n a l  
process  s, 18. Such  a n  effect,  in  t u rn ,  would  inf luence  eve ry  
s u b s e q u e n t  s tep  in e m b r y o n i c  d i f f e r en t i a t i on  which ,  as 
descr ibed  b y  W e i n t r a u b  e t  al. 1~ is t e m p o r a l l y  o rgan ized  
a n d  ' i nvo lves  t h e  s y n c h r o n o u s  a c t i v i t y  of a m u l t i t u d e  of 
even ts ' .  Therefore ,  t he  decreased  t r a n s c r i p t i o n a l  a c t i v i t y  
obse rved  in B U d R  t r e a t e d  e m b r y o s  could  be  t h e  end  
resu l t  of a d i s t u r b a n c e  a t  one p o i n t  in  a sys tem,  t he  
r egu la t ion  of w h i c h  res ts  u p o n  i n t e r d e p e n d e n c y  of genes 
ac t ing  in sequence.  

The  d i s appea rance  of t h e  25S R N A  w h i c h  seems to  be  a 
n o r m a l  c o m p l i m e n t  of t he  t r a n s c r i p t i o n a l  p r o d u c t s  of 
l l - d a y - o l d  embryos ,  in  B U d R  t r e a t e d  spec imens  also 
could  be  cons idered  as a consequence  of t he  d i s t u r b a n c e  
descr ibed  above .  The  absence  of t h i s  R N A  species in  t he  
e x p e r i m e n t a l  e m b r y o s  m i g h t  h a v e  been  caused  t h r o u g h  
t h e  f u n c t i o n a l  fa i lure  of t he  r e spec t ive  c i s t ron  or ano-  
ma lous  R N A  process ing  w h i c h  h a v e  been  r e p o r t e d  to  
occur  fol lowing exposure  of m a m m a l i a n  cells to  o the r  
h a l o g e n a t e d  p y r i m i d i n e s  20. 

18 B.L.  Kotzin and R. F. Baker, J. cell. Biol. 55, 74 (1972). 
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Summary. H i g h  m o r t a l i t y  was  obse rved  in t se t se  flies, Gloss ina  m o r s i t a n s  mors i t ans ,  t h a t  h a d  h a d  a single blood mea l  
on  r a b b i t s  wh ich  h a d  p rev ious ly  been  a d m i n i s t e r e d  t e t r acyc l ine  complex  salts.  The  d e a t h  of t h e  flies was a p p a r e n t l y  
effected b y  t he  ki l l ing of t he  f ly  s y m b i o n t s  a n d  t h e  d e s t r u c t i o n  of t he  m y c e t o m e s  of the  gut .  I t  is sugges ted  t h a t  

" t e t r acyc l ine  complex  sal ts  in  t he  food or  d r i n k  of l ives tock  m a y  be  t r i ed  for t he  con t ro l  of t se t se  flies. 

I n sec t s  w h i c h  are h a e m a t o p h a g o u s  t h r o u g h o u t  t h e i r  lives, 
p r o b a b l y  o b t a i n  essent ia l  v i t a m i n s  f rom the i r  symbio t i c  
m i c r o o r g a n i s m s L  I t  ha s  been  sugges ted  t h a t  t h i s  de- 
pendence  could be  used for con t ro l  b y  t h e  e l i m i na t i on  of 
t he  s y m b i o n t s  a. The  bac te r io id  s y m b i o n t s  of Gloss ina  are 
in t r ace l lu l a r  r o d s h a p e d  organisms,  loca ted  in  a special ized 
cell g roup  in t he  gu t  - t he  m y c e t o m e  4, 5. I n  t h e  p r e s e n t  
repor t ,  t e t r acyc l ine  compIexes  were found  to  kill  t h e  
s y m b i o n t s  a n d  des t roy  t h e  m y c e t o m e s  of t he  g u t  of G. 
m o r s i t a n s  p r io r  to  t he  d e a t h  of t he  flies. I t  is p roposed  
t h a t  t he  flies d ied  because  of t he  a c c u m u l a t i o n  of dead  
s y m b i o n t s  or d i rec t  po isonous  effect  of t he  t e t r a cyc l i ne  
a n d  n o t  because  of v i t a m i n  deficiency.  Ch lo r t e t r acyc l ine  
ha s  p rev ious ly  been  used  to o b t a i n  symbion t - f r ee  Glos- 

90 

80 

>, 70 

= 60 

"~ 50 

40 
w 

3o 

~ 2~ t 
0 
01 

F " ~ -  ~ Series 2 ~ "  
/ p--.*' 

f / . , /  
I f 
I 

r'~/ Series 4 y "  ,' ~.o ....................... ..~ - 

i ;o.. / 
I ~..'7 . . . .  -" 
I ..." t . r  . . . .  

5 10 15 20 25 30 days 

The cumulative mortality in Glossina morsitans series following a 
tetracycline containing rabbit-blood meal. The dayof  treatment is 
marked by a circle (same circle for series 1 and 4). Series 1-3 injected 
intraperitoneally; series 4 treated p.o. 

s ina  6 w i t h o u t  caus ing  ex tens ive  d e a t h  a m o n g  t h e  flies. 
Materials and methods. Glossina  m o r s i t a n s  m o r s i t a n s  
(Machado),  o b t a i n e d  as p u p a e  f rom t h e  Tsetse  Resea rch  
L a b o r a t o r y ,  Langford ,  Bris tol ,  were m a i n t a i n e d  (up to  40 
flies of mixed  sexes to  a cage) a t  26~ a n d  70% re la t ive  
h u m i d i t y .  Tt ley were  fed on  r a b b i t s  on  a l t e r n a t e  days,  
s t a r t i n g  on  t he  f i rs t  d a y  a f t e r  eclosion. Flies t h a t  refused 
to  feed were discarded.  The  e x p e r i m e n t s  cons is ted  of a 
single t e t r a c y c l i n e - c o n t a i n i n g  b lood mea l  g iven  to  series 
of Gloss ina  1 h a f te r  t he  d rug  h a d  been  admin i s t e r ed  to  
t he  r abb i t s .  O t h e r  mea ls  a n d  t he  con t ro l  feedings  were on 
u n t r e a t e d  rabb i t s .  Te t r acyc l ine  was in jec ted  i.p. or per-  
ora l ly  to  r a b b i t s  t h a t  h a d  been  s t a r v e d  for 24 h. The  i.p. 
inj ec t ions  were g iven  t h r o u g h  a p las t ic  t u b e  t h a t  h a d  been  
inse r t ed  t h r o u g h  a smal l  pe r i t onea l  incision, each  t i m e  
24 h before  in jec t ion .  The  t e t r acyc l ines  used were t he  
complex  sa l t  of oxy t e t r acyc l i ne  (Pfizer  I t a l i a n a  S. p. A., 
I t a ly )  or ch lo r t e t r acyc l ine  (Amer ican  C y a n a m i d  Co., 
Pea r l  River ,  N.Y.).  150 m g  of t he  d rug  were mixed  w i t h  
50 m g  m a g n e s i u m  su l fa te  in  5 ml  water ,  s t i r red  slowly 
o v e r n i g h t  a t  room t e m p e r a t u r e  a n d  in jec ted  i.p. a t  a dose 
of 50 m g  t e t r acyc l ine  pe r  kg r a b b i t  b o d y  weight .  'Te r ra -  
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m y c i n '  s y r u p  (Pfizer I t a l i ana ,  S. p. A., I ta ly)  was  used for 
ora l  a d m i n i s t r a t i o n  in doses c o n t a i n i n g  75 m g  o x y t e t r a -  
cycl ine a c t i v i t y  pe r  kg r a b b i t  weight .  
Results and discussion. T he  f igure s u m m a r i z e s  t h e  va r ious  
feeding expe r imen t s .  Flies of series 1, f irst  fed on  a n  i.p.- 
in jec ted  r abb i t ,  were af fec ted  w i t h i n  a few hours .  Of t he  
103 flies (4 repl icates) ,  11 were m o r i b u n d  3-5 h a f t e r  en- 
gorgement ,  and  70 flies were dead  w i t h i n  48 h. A less 
d ras t i c  effect  was obse rved  in series 2 (55 flies), t r e a t e d  
on  the  f i f th  d a y  of t he i r  l ives;  on ly  2 died on  t he  d a y  of 
t r e a t m e n t .  I n  older  flies, t he  r eac t ion  of t he  d rug  was 
m u c h  more  de layed  and  modera te .  I n  series 3 (85 flies in 
3 repl icates) ,  t he  rise in t he  r a t e  of m o r t a l i t y  t h a t  fol- 
lowed t r e a t m e n t  on the  15 th  day  was slow, r each ing  t he  
t o t a l  of 49 dead  flies 17 days  later .  The  m o r t a l i t y  in all 
t h r ee  series was  m u c h  h igher  t h a n  t h a t  of cont ro l s  (95, 
3 repl icates ,  p < 0.005 ca lcu la ted  for d a y  5 of series 1, 
d a y  7 series 2 a n d  d a y  17 a f te r  t r e a t m e r t t  for series 3). 
Because  of lower a b s o r p t i o n  a n d  pa r t i a l  exc re t ion  of t he  
d rug  fol lowing oral  adm i n i s t r a t i on ,  flies of series 4, 
fed one d a y  a f te r  eclosion, r eac ted  less inc is ive ly  t h a n  
series 1 (96 in 4 rep l ica tes ;  46 dead  b y  d a y  10, p < 0.005). 
Pupae ,  p rogeny  of t he  fed flies, were col lected a n d  were 
found  to be of low v i t a l i ty .  On ly  17% of 71 l ived for more  
t h a n  a single week. (No n o r m a l  con t ro l  p u p a e  were col- 
lec ted  for compar ison . )  Flies m o r i b u n d  fol lowing t r ea t -  

m e n t  a n d  u n t r e a t e d  flies were e x a m i n e d  his tological ly .  
Most  of t h e  m y c e t o m e  cells in  t r e a t e d  flies were full  of 
dead ,  e longa te  and  d a r k  b rown,  bac ter io ids ,  in s h a r p  con-  
t r a s t  to  t he  blue s t a in ing  (in Maye r ' s  h a e m a l u m )  of all t h e  
bac te r io ids  in con t ro l  flies. The  af fec ted  m y c e t o m e s  were 
m a r k e d l y  v a c u o l a t e d  a n d  in d i f fe ren t  s tages  of d is in te-  
g ra t ion .  The  borde r s  of t he  g u t  were d i s rup t ed  b o t h  
t o w a r d s  t he  l umen  and  t he  haemocel .  B r o w n  bac te r io ids  
were also d ispersed in t he  haemocel .  These  h is to logica l  
o b s e r v a t i o n s  ind ica te  t h a t  d e a t h  of t he  flies was a p p a r e n t -  
ly  effected b y  d e s t r u c t i o n  of t he  m y c e t o m e  sys tem,  al- 
t h o u g h  a d i rec t  toxic  effect  of t he  t e t r a cyc l i ne  c a n n o t  be 
excluded.  
I t  h a s  been  sugges ted  t h a t  su l faqu inoxa l ine ,  wh ich  im- 
pa i r s  t he  f e c u n d i t y  of t se t se  flies, could  be  cons idered  for 
con t ro l  of t se t se  flies in  the  wild s, 9. The  resul t s  of l abora -  
t o r y  e x p e r i m e n t s  p r e s e n t e d  here  show t h a t  the  t e t r a -  
cycl ines shou ld  also be  v iewed  as p o t e n t i a l  tools  for th i s  
control .  The  d rug  could be  a d d e d  to t he  fodder  or  d r ink -  
ing w a t e r  of domes t ic  an imals .  I t  is nonpo i sonous  and  
should,  in  t he  r i g h t  dosage, kill  t se t se  flies se lec t ively  a n d  
quickly .  

8 A.M. Jordan and M. A. Trewern, Nature, Lond. 245, 462 (1973). 
9 A.M. Jordan and M. A. Trewern, Ent. exp. appl. 19, 115 (1976). 

Effect of L - a m i n o - e t h y l - c y s t e i n e ,  a sulfur analogue  of L- lys ine ,  on virus  mult ip l icat ion  
in m a m m a l i a n  cell cultures1 
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Summary. L-amino - e t hy l - cys t e i ne  c lear ly  i nh ib i t s  rep l ica t ion  of Mengovi rus ;  a n o t h e r  R N A - v i r u s  (vesicular  s t o m a t i t i s  
virus)  is comple t e ly  insens i t ive .  P r o t e i n  syn thes i s  is no t  impai red ,  b u t  no ac t ive  v i ra l  R N A - p o l y m e r a s e  is de tec ted .  

I n  p rev ious  s tudies ,  we h a v e  looked for t he  ac t ion  of a 
4-sulfur  ana logue  of L- lysine (AEC) on  the  m e t a b o l i s m  of 
m a m m a l i a n  cell cu l tu res  ~. I n  th i s  p a p e r  we r e p o r t  t he  
effects of AEC on the  rep l i ca t ion  cycle of Mengovirus .  
Materials and methods. L929 cells were grown a t  37 ~ in 
Eag le ' s  m i n i m a l  essent ia l  m e d i u m  (MEM) c o n t a i n i n g  8% 
of calf s e r u m  (CS). Mengov i rus  a n d  Vesicular  S t o m a t i t i s  
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Fig. 1. Replication of Mengovirus (�9 and VSV (o) ill presence 
of AEC. 

Virus  (VSV) were r ep l i ca ted  on  L929 cells. T i te rs  of 
s tocks  v i ruses :  Mengovirus ,  3.8 • 109 P F U / m l ;  VSV,  
2.7 X 109 P F U / m l .  ~3H]-Uridine (specific a c t i v i t y  27 
Ci /mmole)  and  E14C]-protein h y d r o l y s a t e  (specific ac t iv -  
i ty  50 m C i / m a t o m )  were o b t a i n e d  f rom the  R a d i o c h e m i c a l  
Centre ,  A m e r s h a m .  A c t i n o m y c i n  D was p u r c h a s e d  f rom 
Sigma.  S-( /3-aminoethyl ) -L-cys te ine  HC1 was syn thes ized  
t h r o u g h  t h e  c o n d e n s a t i o n  of L-cys te ine  and  tS-bromo- 
e t h y l a m i n e  b y  t he  m e t h o d  of Caval l in i  e t  a l )  
Results. 1. Dose-response  curve.  B a r e l y  conf luen t  mo-  
no laye r  of L cells in 60 m m  plas t ic  dishes were t r e a t e d  
w i t h  d i f fe ren t  c o n c e n t r a t i o n s  of AEC 24 h before  infect ion.  
Af te r  r e m o v a l  of t he  media ,  cu l tu res  were infec ted  w i t h  
Mengov i rus  (30 PFU/ce l l ) .  Af te r  i n c u b a t i o n  for 1 h a t  
37 ~ t h e  m o n o l a y e r s  were  carefu l ly  washed  3 t i m e s  
w i t h  PBS .  5 ml  of f resh  m e d i u m  c o n t a i n i n g  the  ap-  
p r o p r i a t e  a m o u n t  of AEC were a d d e d  to each  p las t ic  
dishes  a n d  i n c u b a t i o n  a t  37 ~ was c o n t i n u e d  for 24 h. 
The  cu l tu res  were f rozen and  t h a w e d  4 t imes  to release 
t he  in t r ace l lu l a r  virus ,  a n d  a f t e r  low-speed c e n t r i f u g a t i o n  
t h e  v i rus  in  t he  clarif ied s u p e r n a t a n t s  was  t i t r a t e d  b y  a 
p l a q u e  assay.  
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