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Table Ill. Effect of FUdR pretreatments on the antiviral action of IUdR 

EXPERIENTIA 29/6 

FUdR ~ 2.5 ptg/ml Compounds in the medium after 

infection (per ml) 

Counts per min and viral yields after 30 h at 37 ~ in 

Sensitive virus infected cells Resistant virus infected cells 
CPIV[ IU CPM IU 

-- H a thym. 0.3 ~Ci 
-- H 3 IUdR 1.0 [zCi 

-- IUdR 30 ~xg 
+ H ~ thym. 0.3 ~zCi 
+ H 3 IUdR 1.0 ~Ci 
+ 
+ Thym. 30 ~xg 
+ IUdR 30 vg 

2.8 x I0 5 
6.9 x l04 

7.1 x 105 
1.5 x 105 

6.6 • l0 T 
< 10 ~ 

3.3 • l0 T 
1.2 x 10 s 
< 104 

5.2 • 104 
1.4 • 10 ~ 

3.2 • 105 
i.i • l0 S 

57<107 
3.3 x 107 

1.6 x 107 
8.3 x 107 
8.3 x 104 

FUdR present in the culture medium from 2 h before infection up to the end of the infection period. 

H E p 2  cell monolayers  (106 cells/smM1 pe t r i  dish) were 
infected wi th  10 infect ious uni ts  (IU) per  cell. Af ter  1 h 
a t  4~ monolayers  were washed  3 t imes  in Eagle  MEM 
(pH 7.3) and  incuba ted  at  37~ in t he  same medium.  
Metaboli tes ,  inhibi tors  and  labelled compounds  were 
added  as indica ted  in the  Tables.  To evaluate  virus  yield, 
cell monolayers  were scraped f rom the  glass in 2 ml  of 
medium,  sonicated for 90 sec in a 9 Kc  R a y t h e o n  ultra-  
sonora tor  and  freed of cell debris  at  5000 r p m  for 10 min.  
Infec t ious  uni ts  were t i t r a t ed  in tube  cultures of H E p 2  
cells (6 tubes  for each decimal  dilution) according to  the  
end po in t  me thod .  In t race l lu lar  up take  of labelled com- 
pounds  was eva lua ted  as descr ibed previous ly  s. 

Results. D a t a  in Table  I show t h a t  the  res i s t an t  va r i an t  
of vaccinia virus  develops in t he  presence of concen t ra t ions  
of I U d R  and B U d R  10 t imes  those  inh ib i t ing  the  g rowth  
of the  sensi t ive  strain.  Since b o t h  t h y m i d i n e  analogues act  
by  being incorpora ted  in the  viral  genome in the  place of 
D N A - t h y m i n e <  the  incorpora t ion  of H a t h y m i d i n e  and 
H a I U d R  under  acid-insoluble form in infected cells was 
measured.  As shown in Table  II ,  the  up take  of b o t h  
t h y m i d i n e  and I U d R  is enhanced  following infect ion wi th  
the  sensi t ive virus,  and is, on the  cont rary ,  deeply  depres-  
sed following infect ion wi th  t he  res i s tan t  virus. The 
incorpora t ion  of t h y m i d i n e  and i ts  analogues in D N A  is 
s t r ic t ly  re la ted  to  the  ac t iv i ty  of t h y m i d i n e  kinase. 
Therefore  i t  was considered of in te res t  to ver i fy  whe t h e r  
the  decreased incorpora t ion  observed af ter  infect ion 
wi th  the  res i s tan t  va r i an t  m i g h t  be due to  an enhance-  
m e n t  in the  feed-back  regula t ion opera ted  by  t hymid ine -  
5- t r i sphosphate  (TTP) on the  t h y m i d i n e  kinase ac t iv i ty  10 
I t  was t h o u g h t  tha t ,  if th is  were true,  a F U d R - i n d u c e d  
exhaus t ion  of the  intracel lular  pool of T T P  would increase 
I U d R  incorpora t ion  in DNA, thus  res tor ing the  sens i t iv i ty  
to  I U d R  in the  res i s tan t  s train.  To t es t  th is  hypothes is ,  cell 
cul tures  were ma in t a ined  under  F U d R  t r e a t m e n t  f rom 

2 h before infect ion up to the  end of the  infect ion per iod 
and  t h e n  incuba ted  in a fresh m e d i u m  conta in ing  e i ther  
labelled or unlabel led t h y m i d i n  e and  I U d R .  D a t a  in 
Table  I I I  show tha t ,  fol lowing F U d R  p r e t r e a t m e n t  of cell 
cultures,  h igh  amo u n t s  of t h y m i d i n e  and I U d R  are 
incorpora ted  in cells infected wi th  e i ther  viruses, and  tha t ,  
under  these  condit ions,  the  g rowth  of b o t h  viruses is 
s t imula ted  by  t h y m i d i n e  and inh ib i ted  by  I U d R .  

These resul ts  suggest  t h a t  t he  IUdR- re s i s t ance  of the  
vaccinia  s t ra in  under  s tudy  depends  on a decreased 
incorpora t ion  of I U d R  in vira l  DNA, due to  an enhance-  
m e n t  of the  feedback  inhibi t ion of t he  t h y m i d i n e  kinase 
act ivi ty .  

Riassunto. La I U d R  res is tenza  che alcuni  D N A  virus  
mani fes tano  in cellule do ta te  di t imid ino-k inas i  pub 
essere d o v u t a  ad una  accen tua ta  re t roinibiz ione di questo  
enz ima ad opera  di  TTP.  
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P R O  E X P E R I M E N T I  S 

A N e w  V i t a l  S t a i n  i n  Drosophila 
Vital  s ta ins  p rov ide  a va luable  m e t h o d  for de te rmin ing  
in t ra-  and  intercel lular  local izat ions of molecules and  
organelles in t he  l iving organism.  In  t he  course of screen- 
ing Drosophila wi th  compounds  which  m i g h t  affect  
prol ine me tabo l i sm  1 we discovered t h a t  2 ,2 ' -dipyridyl  

was a v i ta l  s tain.  We repor t  here the  age d e p e n d e n t  and 
t issue specific s ta in ing  proper t ies  of th is  co mp o u n d  in 
Drosophila melanogaster. 

Drosophila larvae (Oregon R s t r a i n ) w e r e  r emoved  
f rom cream of w h e a t  media  a t  var ious  ages and placed 
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in pe t r i  d ishes  c o n t a i n i n g  f i l te r  p a p e r  or p a p e r  pu lp  
( W h a t m a n  CF 11) m o i s t e n e d  w i t h  a colorless aqueous  
so lu t ion  of s a t u r a t e d  or 1/10 s a t u r a t e d  2 ,2 ' -d ipyr idy l  
(DIP) .  All  obse rva t i ons  were m a d e  w i t h  a "Wild M-5 
s tereomicroscope .  Dissec t ions  were pe r fo rmed  in Droso- 
phila r ingers-so lu t ion .  For  in  v i t r o  s tud ies  Schne ide r ' s  
Drosophila m e d i a  (Difco) d i lu t ed  w i t h  aqueous  D I P  was 
employed .  

I nges t ed  so lu t ions  of D I P  were found  to p roduce  
specific p i n k  loca l iza t ions  in  l a rva l  t issues.  Newly  
h a t c h e d  a n d  2-day-old  l a rvae  p laced  on  s a t u r a t e d  
so lu t ions  (1 : 200 D I P :  d is t i l led  water )  deve loped  orange-  
p i n k  Ma lp igh i an  tubu le s  in  a few h a n d  died. Of ten  t he  
color in  the  t u b u l e s  could be seen to occur  as granules .  

A 1/10 s a t u r a t e d  D I P  so lu t ion  (1:2000,  D I P :  dis t i l led  
water )  was  found  to reduce  m o r t a l i t y  in  l a rvae  fed a t  2 
a n d  3 days  a f te r  ha t ch ing .  Such  l a rvae  showed a d d i t i o n a l  
s i tes  of s t a in ing  w h e n  obse rved  t h e  day  fol lowing feeding.  
L a r v a e  fed a t  2 days  showed only  s l igh t  or no s t a in ing  
w i t h i n  t he  p r o x i m a l  p o r t i o n  of t he  Ma lp igh i an  tubules .  
The  gu t  was  t i n g e d  p i n k  w i t h  heav i e r  s t a in ing  occur r ing  
in va r i ab l e  pos i t ions ,  t h e  gu t  c o n t e n t s  were deep ly  
s ta ined .  I n  all  l a rvae  e x a m i n e d  t he  p r o v e n t r i c u l u s  
r e m a i n e d  uns t a ined .  I n  add i t i on  to  gu t  a n d  Ma lp igh i an  
t u b u l e  s t ruc tures ,  some of t h e  i m a g i n a l  discs .and t h e  
b r a i n  were s t a ined  p ink .  The  eye a n d  a n t e n n a l  disc were 
of ten  v i s ib ly  p i n k  as was  t h e  an t e r i o r  cap  on  t h e  male  
gonad  ( p r o b a b l y  t h e  ap ica l  ceils). T he  female  gonad  was 
no t  iden t i f i ed  in these  smal l  la rvae .  As w i t h  t he  Malpi-  
g h i a n  t ubu l e s  colored g ranu les  could usua l ly  be  de t ec t ed  
as t h e  source of color on t he  b r a i n  surface.  L a r v a e  fed a t  
3 days  showed  t h e  same  loca l iza t ion  p a t t e r n  as descr ibed  
w i t h  t he  excep t ion  t h a t  t h e  r ing  g land  s t a ined  m u c h  
more  deep ly  t h a n  t he  o the r  s t r u c t u r e s  a n d  could be  seen 
as a che r ry  red  o rgan  on a p i n k  b a c k g r o u n d  even  in t h e  
i n t a c t  la rva .  A t  t h i s  t i m e  t h e  discs were all  d i s t i nc t l y  
p i n k  so t h a t  t h e  loca t ion  of t he  wing,  ha l t e r e  and  t h i r d  
leg discs were r ead i ly  seen w i t h o u t  dissect ion.  The  
s t a in ing  descr ibed  was v e r y  d i s t i nc t  a n d  b y  compar i son  
the re  was  no  s t a i n i n g  in s a l iva ry  glands,  fa t  b o d y  or 
muscle.  

W h e n  l a rvae  were fed D I P  a t  3 days  p u p a t i o n  was 
s o m e w h a t  de l ayed  c o m p a r e d  to  w a t e r  controls .  Shor t ly  
a f t e r  p u p a t i o n  l a rva l  t y p e  loca l iza t ions  were observed ,  
however ,  b y  t h i s  t i m e  b o t h  an t e r i o r  and  pos te r io r  
po r t i ons  of gonads  of b o t h  sexes were s ta ined .  I t  would  
a p p e a r  t h a t  t he  s t a ined  t i ssue  is t h e  c o n n e c t i v e  t i ssue  of 
m e s o d e r m a l  or igin wh ich  was  s t a ined  in t he  apica l  region 
in 2-day l a rvae  and  wh ich  e v e n t u a l l y  enve loped  t he  
gonad  ~. 

As p u p a t i o n  proceeded  t he  whole  p u p a  t ook  on  a p i n k  
cas t  as more  t i s sues  b e c a m e  involved .  A d u l t s  w h i c h  
inges ted  D I P  as l a rvae  r e t a i n e d  th i s  colora t ion.  W h e n  

n o r m a l  adu l t s  f rom a d r y  cu l tu re  were t r a n s f e r r e d  to 
m e d i a  mo i s t ened  w i t h  D I P ,  " inges t ion  occurred.  Of 
p a r t i c u l a r  i n t e r e s t  was  t he  p re fe ren t i a l  s t a in ing  of 
t e s t i cu la r  t ip s  u n d e r  such  c i rcumstances :  Th i s  is compa-  
t ib l e  w i t h  CARSON'S 3 d e m o n s t r a t i o n  of t he  pers i s tence  
of ap ica l  cells in  a d u l t  Dip te ra .  

I n  v i t ro  i n c u b a t i o n  s tud ies  were u n d e r t a k e n  to de ter -  
m ine  if D I P  c o m b i n e d  f i r s t  w i t h  subs t ances  in  t he  
h e m o l y m p h  wh ich  were t h e n  p icked  up  b y  ceils or if D I P  
c o m b i n e d  in i t i a l ly  w i t h  in t r ace l lu l a r  molecules.  Fo r  these  
s tud ies  o rgans  f rom 3 day  l a rvae  were i n c u b a t e d  a t  room 
t e m p e r a t u r e  in  Schne ide r ' s  m e d i a  d i lu ted  1:1  w i t h  
s a t u r a t e d  D I P .  I n  Malp igh ian  t ubu l e s  colored granules  
could be  seen w i t h i n  20 ra in  sugges t ing  t h a t  D I P  reac ted  
d i rec ted  w i t h  cell componen t s .  Aside  f rom the  gu t  a n d  
i ts  c o n t e n t s  no  s t a in ing  was de t ec t ed  a m o n g  o the r  
cu l tu red  o rgans  ( imagina l  discs, b ra in ,  r ing  gland,  f a t  
body,  s a l i va ry  gland) .  

The  n a t u r e  of t h e  cell c o m p o n e n t  s t a ined  b y  D I P  is of 
in teres t .  As D I P  is a che la t ing  a g e n t  wh ich  specif ical ly  
b inds  to  ferrous ions p r o d u c i n g  a colored p r o d u c t  i t  is 
m o s t  l ikely t h a t  t he  s t a ined  t i ssues  con t a in  a h i g h  
c o n c e n t r a t i o n  of ferrous  ions e i t he r  free or in  b o u n d  form. 

A t  t h e  p r e sen t  t i m e  we can  env is ion  t he  use of D I P  
v i t a l  s t a in ing  as a r ap id  m e t h o d  of screening for m u t a n t s  
wh ich  h a v e  smal l  r ing  g lands  or wh ich  lack  p a r t i c u l a r  
discs. As t he  n a t u r e  of t he  s t a ined  molecules  is e lucidated ,  
i t  m a y  be possible  in  t h e  fu tu re  to  de t ec t  more  sub t l e  
a l t e r a t i ons  in  t he  chemica l  compos i t i on  of these  organs.  

Rdsumd. On d6cr i t  l ' u t i l i s a t ion  du  2 ,2 ' -d ipyr idyle  
c o m m e  co lo ran t  v i t a l  chez Drosophila. Si l ' on  en n o u r r i t  
les formes  larvai res ,  les d i sques  imag inaux ,  ta g lande  
annula i re ,  les t ubu l e s  de Malpighi ,  l ' i n t e s t i n  et  les 
po in t e s  des gonades  e m b r y o n n a i r e s  d e v i e n n e n t  roses. 
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U l t r a m i k r o m e t h o d e n  ~. Dars te l lung  v o n  D iazomethan;  Methy l i erung  von Fetts~iuren 
mit t lerer  Kettenl~inge 

Kle ine  Mengen  D i a z o m e t h a n ,  wie sie fiir die u n t e n  
b e s c h r i e b e n e n  M e t h y l i e r u n g s e x p e r i m e n t e  b e n 6 t i g t  wer-  
den, lassen s ich m i t  Hilfe  der  in  F igu r  1 sk izz ie r ten  Vor-  
r i c h t u n g  erzeugen.  I n  d e m  d u r c h b o h r t e n  K o r k z a p f e n  A 
s t e h t  ein m i t  e inem Stiel  ve r sehenes  G l a s r 6h r chen  B, das  
als S t i e l r6h rchen  beze ichne t  werden  soll (Gesamt l~nge  
80 ram,  ohne  Stie120 mm,/~.  ~ 7 mm).  Das  G l a s r 6h r chen  D 
(L/inge 80 mm,  ~t. ~ 3,3 m m ,  i. ~ 1.8 ram) f i ihr t  d u r c h  e inen  
P o l y p r o p y l e n b e c h e r  E (Zent r i fugenbecher ,  auf  40 m m  
gekiirzt ,  ~ 35 m m )  u n d  eine S i l i c o n g u m m i m e m b r a n  C 

(GC-E insp r i t zmembran ) .  Der  Becher  E wi rd  a n  e inem 
S t a t i v  befest igt .  Man  fiill t  i hn  m i t  E is  u n d  g ib t  nach-  
e inande r  1 m g  fein pu lver i s ie r tes  N-Methy l -N-n i t roso -p -  
to luo l su l fonamid ,  1 T rop fen  A e t h a n o l  und  1 Tropfen  40 % 
(G/G) K O H  in das  S t i e l r6h rchen  B. I n  das  inzwischen  
vorgek t ih l t e  G la s r6h rchen  D l~sst  m a n  eine 3-4  m m  hohe  
S/~ule ~ t h e r  aufs te igen  u n d  h e b t  ansch l iessend  das  Stiel- 
r 6 h r c h e n  B so weft  an, bis  seine 0 f f n u n g  d u r c h  die G u m m i -  
m e m b r a n  C verschlossen  wird. Das  e n t s t e h e n d e  Diazo-  
m e t h a n  16st s ich in dem im R 6 h r c h e n  D be f ind l i chen  


