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only  res t ing potent ia l s  are registered,  F D P  in the  same 
concen t ra t ion  provokes  a r h y t h m i c a l  e lectrobiological  
a c t i v i t y  of t he  t issue inves t iga ted  (Figure  1 b). The  increase 
in t he  f requency  of the  ac t ion  po ten t ia l s  induced by  F D P  
is preceded by  a shor t  l a t en t  period.  This  effect  of F D P  
lasts for abou t  2-5 min.  I n  the  course of our exper iments ,  
we have  found t h a t  t he  increase in the  n u m b e r  of the  
act ion potent ia ls  per  uni t  of t ime,  caused b y  F D P ,  
depends  on the  ini t ial  e lectrobiological  f requency  '[~' 
(Figure 2). F r o m  the  d iag ram i t  can  be seen t h a t  F D P  
provokes  the  appearance  of the  act ion potent ia ls  in t he  
t issue of the  r ight  auricle which  prev ious ly  showed only  
the  res t ing potent ia l .  The  f requency  of these ac t ion  
po ten t ia l s  are  the  highest  which  we have  encountered  in  
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Fig. 1. a) Influence of FDP in concentration of 2.5 ~g tyrosine on 
the frequency of the action potentials in the right auricle of the 
heart of rat, showing spontaneous activity, b) Appearance of rhyth- 
mical eleetrobiological activity influenced by FDP in the same 
concentration as in a). 
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Fig, 2. The relation oi the frequency of action potential increase 
under the influence of a constant dose (2,5 [zg eq. tyr.) of FDP 
with initial frequency of the action potentials (h)- The abscissa: 
difference (AI) between the initial frequency (h) and the maximal 
frequency caused by FDP. The ordinate: initial frequency (h) i.e. 
the number of the action potentials in 1 sec. 

the  course of our  exper iments .  The  influence of F D P  
diminishes  toge ther  w i th  the  increase of t h e  spontaneous  
f requency  of t he  ac t ion  potent ia ls ,  

Discussion. In  our  expe r imen t s  we have  observed  the  
ac t ion  potent ia l s  charac ter i s t ic  of t he  r igh t  aur icular  
muscle  s and the  resul ts  presented  indica te  t h a t  F D P  
accelerates  the  appearance  of t he  ac t ion  po ten t ia l s  in 
the  t issue which  is e lectrobiological ly  act ive,  and t h a t  
F D P  faci l i ta tes  a spread of t he  ac t iva t ion  w a v e  in the  
r igh t  auricle,  a man i fes t a t ion  of which  is t he  appearance  
of e lectrobiological  a c t i v i t y  in t issue which  had  up t i l l  
t hen  exh ib i ted  only  rest ing potent ia ls .  

The  fact  t h a t  t he  act ion of F D P  depends  on the  ini t ial  
e lectrobiological  f requency  and t h a t  under  i ts  inf luence 
ac t ion  po ten t ia l s  appear  in t h e  t issue which  possessed 
on ly  the  res t ing  po ten t i a l  indica tes  t h a t  t he  essent ial  
ac t ion  of F D P  consists  in  its effect  on  the  proper t ies  of 
the  cell m e m b r a n e  and thus  on the  metabol ic  processes 
and exc i tab i l i ty  of t he  hear t  muscle cells, This  v iew is 
suppor ted  by  the  results  of previous  papers  pa r t i cu la r ly  
those showing t h a t  F D P  influences the  behav iour  of 
e lectrobiological  p h e n o m e n a  in t he  ra t  u te rus  cell ~-7. 

The  p roduc t s  formed dur ing f ibr inogen digest ion by  
p lasmin  are  a lways  present  in the  p la sma  and  the i r  
level  cons t an t ly  rises in pa thologica l  s ta tes  in which  
there  is an  ac t iva t ion  of t h e  p lasmin  proteolysis  n. The  
proper t ies  of F D P  observed  to  da t e  x-6' 6, s and the  resul ts  
p resen ted  here  indica te  t h a t  F D P  is an  agent  which,  
besides its role in the  processes of haemostasis ,  acts  no t  
only  on the  local circulat ion,  bu t  also by  inf luencing the  
electrobiological  p h e n o m e n a  in t he  heart ,  m a y  have,  to  
some extent ,  an  effect on the  general  circulat ion.  

Rdsumd. Nous  avons  consta t6  que  les p rodu i t s  de 
d$grada t ion  de  f ibrinog~ne (FDP)  dfis A l ' ac t ion  de la  
p lasmine  exercen t  une  inf luence sur  les ph6nom~nes 61ec- 
t robiologiques  de l 'o re i l le t te  droi te  isol6e du c0eur du rat .  
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M e t a b o l i s m  of Different His tone  Fract ions  in Ehr l ich  Asc i tes  Cells  after E n v i r o n m e n t a l  C h a n g e  

M a n y  inves t iga tors  s tud ied  content ,  compos i t ion  and  
me tabo l i sm of his tones  in var ious  types  of cells in an  
effort  to unders tand  the  mechan i sm by  which  his tones  
could specifically block the  D N A  templa te .  Whi le  the  
ana ly t ica l  work  has  shown a r emarkab le  s imi la r i ty  in 
types  o1 his tones isolated f rom different  types  of cells 
or  organisms x, the  re la t ionship  be tween  the  rates  of  
synthesis  of ind iv idua l  h i s tone  f ract ions  and be tween  the  
metabo l i sms  of h is tones  and of D N A  was found di f ferent  
f rom cell t y p e  to  cell type~; To  de te rmine  whe the r  these  
re la t ionships  are  charac ter i s t ic  for d i f ferent  t ypes  of  
cells, or  are an expression of growth  and  metabol ic  con- 
di t ions of t he  ceils a t  t he  t ime  of the  exper iment ,  t he  

synthesis  of ind iv idua l  h i s tone  f ract ions  in Ehr l i ch  
ascites cells cu l t iva ted  in v ivo  and in v i t ro  was measured.  

In  in v i t ro  exper iments  Ehr l i ch  ascites calls were col- 
lected seven days  af ter  i.p. inocula t ion of abou t  4 x l0  s 
cells in to  t3DF1 s t ra in  of mice, washed free of e ry thro-  
cytes wi th  Dulbecco buffer, suspended in Ear le ' s  ba lanced 
sal t  solut ion to 2 × t0 s cells per  ml  and swirled a t  37°C. 
Suspensions of  cells were  labeled a t  var ious  in tervMs 
by  add i t ion  of  1.0 vCi of amino  acid 14C (reconst i tu ted 
pro te in  hydrolysa te ,  Schwarz  Bioresearch Inc.  ; Schwarz  
Mixture)  and  t .0  vCi of thymid ine-methy l -3H,  Schwarz  
Bioresearch Inc., specific ac t iv i ty  7 .0Ci /mmole)  per  
2 x 108 cells 30 rain pr ior  to the  t ime  of harves t .  I n  in v ivo  
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e x p e r i m e n t s  g roups  oI 10 mice  each  were  i n j ec t ed  w i t h  
labe led  p recurso r s  on  d i f f e ren t  d a y s  a f t e r  i.p. i nocu l a t i on  
of E h r l i c h  asc i tes  ceils in to  t he  mice.  E a c h  mouse  in t h e  
g roup  was  in j ec t ed  i.p. w i t h  1 ~tCi of t h y m i d i n e - m e t h y l : H  
in  0.2 m l  of Du lbecco  buf fe r  a n d  t he  cells were h a r v e s t e d  
30 m i n  a f t e r  t h e  in jec t ion .  

Af te r  ha rve s t i ng ,  t h e  cells were  i m m e d i a t e l y  chi l led 
a n d  w a s h e d  3 t i m e s  w i t h  Dulbecco  buffer .  Nucle i  were 
i so la ted  f rom cells b y  t h e  p rocedu re  of CHAIJVEAU et  a12. 

The  a rg in ine - r i ch  h i s t ones  were e x t r a c t e d  f rom t h e  
nucle i  w i t h  a m i x t u r e  of abso lu t e  e t h a n o l  a n d  1.25 N He1 
(4:1,  v /v)  a n d  t h e  lys ine- r ich  his tor ies  were e x t r a c t e d  
f rom t h e  e thano l -HC1 res idue  w i t h  0 . 2 N  HC14. T h e  t wo  
g roups  of h i s t ones  o b t a i n e d  were  f u r t h e r  f r a c t i o n a t e d  b y  
s t a r c h  gel e lec t rophores i s  i n t o  t h e  f r ac t i ons  F1 (very  
lys ine - r i ch  h i s tones)  F 2 a ,  F 2 b  ( lys ine-r ich  histories) a n d  
F3  (a rg in ine- r ich  his tones) .  B a n d s  c o r r e s p o n d i n g  t o  
i n d i v i d u a l  h i s t ones  were cu t  I ron:  s t a r c h  gels a n d  each  
c u t - o u t  b lock  was  d iv ided  i n to  2 ha lves .  One  ha l f  was  
used to  d e t e r m i n e  t he  a m o u n t  of h i s tones  b y  t he  m e t h o d  
of HABERMANN a n d  SzoPA ~, t h e  o t h e r  ha l f  to  m e a s u r e  
t he  a m o u n t  of i n c o r p o r a t e d  14C in t h e  h i s t ones  b y  t h e  
m e t h o d  of KALBERER a n d  RUTSCHMANN~. A p a r t  of t he  
nucle i  was  used to  p r e p a r e  t o t a l  h i s tones  b y  e x t r a c t i o n  
w i t h  0 . 2 N  HC17. Af t e r  t h e  h i s t one  e x t r a c t i o n  D N A  was 
e x t r a c t e d  f rom t h e  nucle i  w i t h  0 . 5 N  perch lor ic  acid 
(15 ra in  a t  90°C) a n d  d e t e r m i n e d  b y  t h e  BURTON proce-  
d u r e  s. T h e  14C a n d  3H were  c o u n t e d  in  B e c k m a n ' s  l iqu id  
sc in t i l l a t ion  spec t rome te r .  T h e  v i a b i l i t y  of cells was  
m e a s u r e d  b y  s t a i n i n g  w i t h  n igros in .  

I f  E h r l i c h  asc i tes  ceils a f t e r  g rowing  for  7 d a y s  in a 
m o u s e  were  t r a n s f e r r e d  to  a swi r l ing  cu l t u r e  in v i t ro ,  
t h e  s y n t h e s i s  of  D N A  dec l ined  a n d  a f t e r  12 h t h e  incor-  
p o r a t i o n  of t h y m i d i n e - m e t h y l - 3 H  in to  D N A  was  negl ig ible  
(Table) .  D u r i n g  t h e  s ame  t i m e  pe r iod  t h e r e  was  no  
increase  in t h e  p e r c e n t a g e  of dead  cells. I n  c o n t r a s t  t h e  
syn thes i s  of h i s tones  c o n t i n u e d  even  a f t e r  1 2 h .  B u t  
i m m e d i a t e l y  a f t e r  t he  t r a n s f e r  of cells f r om in  v ivo  to  
in  v i t ro ,  t h e  r e l a t ive  r a t ios  of a m i n o  acids i n c o r p o r a t e d  
i n to  i n d i v i d u a l  h i s t one  I r ac t ions  changed .  T h e  re l a t ive  
a c t i v i t y  of t h e  F3  h i s tones  inc reased  a n d  s i m u l t a n e o u s l y  
t h e  r e l a t i ve  a c t i v i t y  of t h e  F1 h i s tones  decreased.  T h e  

c h a n g e  was  m o r e  p r o n o u n c e d  w i t h  inc reas ing  t h e  t i m e  
of swi r l ing  (Table) .  

S imi l a r  r e su l t s  were  o b t a i n e d  if  t h e  r e l a t i ve  incor-  
p o r a t i o n  of :4C a m i n o  acids  in to  h i s t one  f r ac t i ons  was  
m e a s u r e d  in cells g r o w n  for  9 a n d  12 days  in  a mouse .  
7 days  a f t e r  t h e  i n o c u l a t i o n  cells are  st i l l  in  t h e  log- 
a r i t h m i c  p h a s e  of g rowth ,  b u t  a f t e r  9 days  t h e i r  g r o w t h  
is c h a n g i n g  to  a s t a t i o n a r y  phase .  Th i s  c h a n g e  is re f lec ted  
in decl in ing i n c o r p o r a t i o n  of t h y m i d i n e - m e t h y l : H  in to  
D N A  (Table),  b u t  n o t  in t he  inc reas ing  n u m b e r  of d e a d  
cells. 12 days  a f t e r  inocu la t ion ,  t h e  p e r c e n t a g e  of d e a d  
cells in t he  p o p u l a t i o n  inc reased  on ly  to  13% f rom 11% 
of dead  ceils f o u n d  in  cells checked  7 days  a f t e r  inocu la -  
t ion .  T h e  dec l ine  in  D N A  s y n t h e s i s  was  n o t  coup led  w i t h  
a s imi la r  decl ine  in t h e  s y n t h e s i s  of h i s tones .  T h e  r a t i o s  
of  i n c o r p o r a t e d  a m i n o  ac ids  i n t o  i n d i v i d u a l  f r ac t i ons  
c h a n g e d  in t h i s  e x p e r i m e n t ,  too.  T h e  l abe l ing  of F1  
h i s t ones  was  supp re s sed  more  t h a n  t h e  l abe l ing  of t h e  
F 2 a  a n d  F 2 b  h i s t o n e s  a n d  t h e  l abe l ing  of t h e  F 3  
h i s tones  even  inc reased  (Table) .  

I f  e n v i r o n m e n t a l  c o n d i t i o n s  become  u n f a v o r a b l e  for  
cell g rowth ,  as in  mice  12 d a y s  a f t e r  i nocu l a t i on  w i t h  
E h r l i c h  asci tes  cells, or  in  v i t r o  a f t e r  t r a n s f e r  of these  
cells to  a b a l a n c e d  s a l t  so lu t ion ,  t h e  cells r e a c t  to  such  
a change  b y  cessa t ion  of cell d iv is ion,  a n d  b y  a c h a n g e  
in t h e  t ypes  of newly  m a d e  R N A  9 H i s t o n e s  are  c o n n e c t e d  
w i t h  t he  r egu la t i on  of R N A  s y n t h e s i s ;  the re fore ,  i t  is 
no t  su rp r i s ing  t h a t  e n v i r o n m e n t a l l y  caused  changes  in  
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Specific activities of DNA and 4 histone fractions isolated from Ehrlich ascites cells cultivated in vivo and in vitro 

DNA Total Histone fractions 
histone 

F1 F 2 a  F 2 b  F3  

spec, act. spec. act. spec. act. ratio spec. act. ratio spec. act. ratio spec. act. ratio 
DPM/mg DPM]mg DPM/mg to F 2 b  DPM/mg to F 2 b  DPM]mg to F 2 b  DPM/mg to F 2 b  

Cells were 
labeled in vivo 

5 days 
7 days 
9 days 

12 days 
after inoculation 
of the cells 
into mice 

12,700 620 852 1.91 618 1.39 445 1.00 680 1.53 
12,080 632 949 2.03 474 1.02 465 1.00 759 1.63 

2,030 506 605 1.41 368 0.86 429 1.00 750 1.75 
455 412 302 0.77 330 0.85 390 1.00 865 2.21 

Cells were 
labeled in vitro 
30 rain 35,400 2,672 2,650 1.13 2,520 1.07 2,345 1.00 4,373 1.87 

3 h 10,870 2,423 1,760 0,89 2,021 1.02 1,973 1,00 5,700 2.88 
6 h 4,960 2,200 1,672 0.98 1,836 1.07 1,705 1.00 5,410 3.17 

12 h 950 1,400 832 0.82 953 0.92 1,013 1,00 2,985 2.95 

after transfer from mice to a balanced salt solution 
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gene  t r a n s c r i p t i o n  axe expressed  in a m e t a b o l i s m  of 
h i s t ones  w h i c h  is i n d e p e n d e n t  f rom cell d u p l i c a t i o n  a n d  
in  a c h a n g e  of r a t i o s  of  l abe l ing  of d i f f e ren t  h i s t o n e  
f rac t ions .  

T h e  f u n c t i o n  of d i f f e ren t  h i s t ones  in  t h e  cel l  is n o t  
known .  The  i n d e p e n d e n c e  of t h e i r  m e t a b o l i c  p a t t e r n s  
suggests  t h a t  t h e i r  f u n c t i o n s  a re  d i f ferent .  T h e  t i s sues  
a n d  species speci f ic i ty  of v e r y  lys ine- r ich  h i s t ones  (F1) 
as  well  as  a n  increase  in  t h e i r  c o n t e n t  in  nucle i  d u r i n g  
d e v e l o p m e n t  x°,xl i n d i c a t e  t h a t  t h e  F1 h i s t ones  a re  
i n v o l v e d  in  r e s t r i c t i ng  t h e  a v a i l a b i l i t y  of t h e  D N A  
t e m p l a t e  in  t h e  process  of d i f f e r en t i a t i on .  Also t h e  f i nd ing  
t h a t  r e m o v a l  of  F1  h i s t ones  f r o m  t h e  c h r o m a t i n  wil l  
inc rease  t h e  e x t e n t  to  w h i c h  R N A  s y n t h e s i z e d  o n  t h i s  
c h r o m a t i n  will h y b r i d i z e  w i t h  D N A  12 is in  a g r e e m e n t  
w i t h  t h i s  suggest ion.  I n  con t r a s t ,  r e m o v a l  of  a rg in ine -  
r i ch  h i s tones  will  on ly  increase  t h e  r a t e  of R N A  s y n t h e s i s  
b u t  n o t  i t s  h y b r i d i z a b i l i t y  x~. S ince  t h e  a rg in ine - r i ch  
h i s t ones  specif ical ly  i n t e r a c t  w i t h  R N A  p o l y m e r a s e  aS, 
i t  is poss ib le  t h a t  t h i s  h i s t o n e  f r ac t ion  regu la te s  t h e  
r e sponse  of t h e  g e n o m e  t o  e n v i r o n m e n t a l  changes .  Resu l t s  
r e p o r t e d  in  t h i s  c o m m u n i c a t i o n  s u p p o r t  s u c h  a hypo thes i s .  

T h e  re su l t s  p r e s e n t e d  h a v e  s h o w n  t h a t  t h e  m e t a b o l i s m  
of histories,  espec ia l ly  t h e  a rg in ine - r i ch  his tor ic  f rac t ion ,  
c a n  be  d e t a c h e d  f rom cell  r ep l i ca t ion  a n d  is a p a r t  of 
t h e  a d a p t i v e  m e c h a n i s m  b y  w h i c h  cells r eac t  to  c h a n g e d  
m e t a b o l i c  c o n d i t i o n s  ~4. 

Zusammen/assung. I n  Ehr l i ch-Asz i tesze l len ,  die ung i in -  
s t igen  U m w e l t b e d i n g u n g e n  ausgese t z t  s ind,  h 6 r t  die Zell- 

t e i l u n g  auf.  D o c h  a u c h  o h n e  D N S - S y n t h e s e  geh t  d e r  
H i s t o n -S t o f fw ech s e l  n o c h  e ine  Ze i t l ang  wei ter ,  wobe i  d ie  
S y n t h e s e  d e r  a r g i n i n r e i c h e n  H i s t o n e  d r e i m a l  so gross  i s t  
wie die  d e r  a n d e r e n  T y p e n .  Diese  y o n  d e r  Ze l l t e i lung  
u n ab h i i n g i g e  H i s t o n - S y n t h e s e  i s t  e in  Tei l  des  Mechan is -  
mus ,  m i t  w e l ch em die Zel len ve r suchen ,  s ich a n  die n e u e n  
u n g i i n s t i g en  N a h r u n g s b e d i n g u n g e n  an zu p as s en .  
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Establ i shment  of Two Mosquito  Cell Lines from 

D u r i n g  t h e  r e c e n t  years  severa l  m o s q u i t o  cell l ines  
h a v e  b e e n  e s t ab l i shed  f rom l a r v a l  a n d  a d u l t  t i ssues  of 
A edes aegypti x-4, A.  albopictus 2, A.  vexans 5, A .  vittatus e, 
Culiseta inornata 5 a n d  Anopheles stephensiL Thi s  com- 
m u n i c a t i o n  r epo r t s  t h e  e s t a b l i s h m e n t  of t w o  more  cell  
l ines  f r o m  l a r v a l  t i s sues  of Aedes w-albus. 

T h e  c u l t u r e  m e d i u m  e m p l o y e d  for  A.  w-albus cell  
cu l t u r e s  was  t h e  s a m e  as used  b y  SINGH 2 for  A.  aegypti 

Larval Tissues  of Aedes w-albus 

a n d  A. albopictus cell cu l tures .  T h e  t e c h n i q u e s  were  also 
essen t i a l ly  t h e  s ame  as  e m p l o y e d  for  t h e  cu l tu re s  of 
A.  albopictus a n d  A. aegypti, w i t h  m i n o r  modi f i ca t ions .  
Brief ly ,  t h e  m o s q u i t o  eggs, we igh ing  a b o u t  500 m g  
o b t a i n e d  f r o m  a l a b o r a t o r y - m a i n t a i n e d  colony,  were  
sur face  s te r i l ized  w i t h  7 0 %  e t h a n o l  for  2 -3  min ,  fo l lowed 
b y  t r e a t m e n t  w i t h  WHITE'S z so lu t ion  for  10 rain.  T h e  
sur face  s te r i l ized  eggs were  f u r t h e r  w a s h e d  in  s ter i le  
glass d is t i l led  w a t e r  a n d  a l lowed to  h a t c h  in  R i n a l d i n i ' s  
sa l t  so lu t ion  (RSS)  u n d e r  r educed  a t m o s p h e r i c  pressure .  
W i t h i n  4 h m o s t  of t h e  eggs h a t c h e d  a n d  f resh ly  h a t c h e d  
l a rvae  were  t h e n  m i n c e d  in  0 .1% t r y p s i n  so lu t ion  in  
R S S  a n d  i n c u b a t e d  a t  37°C for  10 min .  T h e  d i spersed  
cells a n d  t i ssue  pieces were  w a s h e d  twice  in RSS ,  sus- 
p e n d e d  in 4 m l  of t h e  g r o w t h  m e d i u m ,  a n d  seeded  i n t o  
a 3 oz. p r e s c r i p t i o n  bo t t l e .  T h e  cu l t u r e  was  i n c u b a t e d  
s t a t i o n a r y  a t  30 °C. 

O n  t h e  3rd or  4 t h  d a y  of seeding,  a n u m b e r  of a c t i v e  
foci of cell m u l t i p l i c a t i o n  were  o b s e r v e d ;  la rge  p a t c h e s  
of cells were  obse rved  b y  t h e  7 t h  or  t h e  8 th  day .  A few 
small ,  b u b b l e - l i k e  vesicles  were  also o b s e r v e d  growing  
o u t  f rom f loa t ing  l a r v a l  t issues,  b u t  no  f u r t h e r  g r o w t h  
of these  vesicles  was  no ted .  

T h e  f i rs t  s u b -cu l t u r e  of t h e  a t t a c h e d  cells was  m a d e  
on  t h e  15 th  d a y  a f t e r  seeding,  w h e n  a l m o s t  a comple t e  

Fig. 1. Aedes w-albus cell line (ATC-136), Living culture, × 150. 
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