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Failure of  A c t i n o m y c i n  D t o  Inhibit  Appearance  
of  Clott ing Act iv i ty  b y  V i t a m i n  K in vi tro  

In  v i t a m i n  K-def ic ient  and coumar in  an t icoagulan t -  
t rea ted  animals,  v i t a m i n  N increases the  p lasma levels 
of v i t a m i n  N-dependen t  c lo t t ing  factors (factors I I ,  VII ,  
I X  and X). Osso~Z, ~ has  reported,  t h a t  this  increase can 
be p reven ted  b y  ac t inomycin  D, an  inh ib i to r  of D N A -  
dependen t  (mRNA)  synthesis .  On  the  basis of this 
observa t ion  i t  was concluded t h a t  induc t ion  of m R N A  
format ion  is the  mechan i sm by  which v i t a m i n  K acts on 
p lasma c lot t ing fac tor  synthesis ,  Such a mechan i sm 
would be consis tent  wi th  cur ren t  concepts  of pro te in  
biosynthesis  ~. 

POOL and  ROBINSON ~ have  shown t h a t  incuba t ion  of 
l iver  slices f rom normal ,  b u t  no t  f rom coumar in  ant i -  
coagulan t - t rea ted  rats ,  resul t  in t h e  ~appearance of p lasma 
clot t ing factors  in t he  medium.  They  failed, however ,  to 
induce the  appearance  in the  med ium of p lasma c lo t t ing  
factors f rom slices of c o u m a r i n  t rea ted  animals  b y  the  
addi t ion of v i t a m i n  K to the  incuba t ion  med ium ~. This  
failure can  be t raced  to insufficient  solubi l izat ion of the  
fat-soluble v i t amin ,  since in the  present  communica t ion  
i t  is shown t h a t  when  v i t a m i n  K is solubil ized wi th  
Tween  80, add i t ion  of v i t a m i n  K induces the  appearance  
of p lasma c lo t t ing  factors  in v i t ro .  This  f inding makes  i t  
possible to s tudy  the  effect of ac t inomycin  D on the  
act ion of v i t a m i n  K in v i t ro  and thus  avoid  some of the  
complicat ions  t h a t  m a y  have  arisen in studies wi th  in t ac t  
animals.  

Ra t s  were  given, by  s tomach  tube,  a single dose of 
125 #g/100 g of body  weight  of warfar in  (3-[e-acetonyl-  
benzyl ] -4-hydroxycoumar in) .  Af te r  18 h, when  p lasma 
levels of fac tor  V I I  were less t h a n  3% of normal ,  the  
animals  were killed, t he  l ivers r emoved  and slices approx i -  
m a t e l y  0.5 m m  th ick  prepared  by  the  me thod  of 
D~UTSCH~. The  slices were washed 3 t imes  wzth cold 
b icarbonate-buffered balanced s a l t  solut ion ~, and  1.0 g 
of slices in  10 ml  of buffered m e d i u m  was incuba ted  in a 
Dubnof f  shaker  a t  37°C in an a tmosphere  of 95% 
o x y g e n / 5 %  carbon  dioxide.  A t  t he  t imes  indica ted  (see 
Figures),  0.5 ml  of m e d i u m  was r emoved  and  mixed  wi th  
0.1 ml  of 3.8% sodium c i t ra te  solution. Fac to r  V I I  
ac t iv i ty  was de te rmined  on 0.1 ml  of the  c i t ra ted  samples 
by  the  m e t h o d  of K O L L ~  et  al. s. 

Because of its grea ter  solubi l i ty  in vi t ro,  a v i t a m i n  K 
analogue wi th  a polyisoprenoid side chain  of i0  carbon 
atoms,  2-methyl-3-geran~ 1-1, 4 -naphthoquinone ,  was used. 
In  coumar in  an t i coagu lan t - t r ea ted  animals  th is  c o m p o u n d  
has a p p r o x i m a t e l y  25% of the  a c t i v i t y  of v i t amin  N~ 
(2-methyl-3-phytyl-1 ,  4-naphthoquinone)  s. The  v i t a m i n  
K ana logue  was b rough t  in to  suspension wi th  Tween  80, 
as described prev ious ly  ~°. Ne i the r  Tween  80 nor  act ino-  
myc in  had any  effect  when  added  to the  incuba t ion  
sys tem and none of the  substances  used (v i tamin  K,  
Tween  80, ac t inomycin  D) had  a n y  effect  when  added 
di rec t ly  to  t he  fac tor  V I I  assay. To  p r even t  surface 
ac t iva t ion  of  / ac to r  VI I ,  all  glassware, inc luding the  
E r l en meye r  flasks used for the  incubat ion,  were t r ea ted  
wi th  silicone. 

I ncuba t ion  of slices f rom an t i coagu lan t -p re t rea ted  
animals  did no t  resul t  in the  appearance  of factor  V I I  in 
the  m e d i u m  unless v i t a m i n  K (1.0 mg  per  flask) was 
added to  t he  incuba t ion  system. Act inomycin ,  a t  a dose 
of 250 and 500 ~g per  flask, failed to  inh ib i t  t he  response 
to  the  v i t a m i n  (Figure 1., a) ~Vhen the  slices were pre- 
incuba ted  wi th  ac t inomycin  (500 #g per  flask) for ~/~ or  
1 h before addi t ion  of v i t a m i n  K, the  response was still  
the  same as t h a t  obta ined  wi th  slices p re incuba ted  for the  

same period,  b u t  in t h e  absence of ac t inomyc in  (Figure  
1, b and c) 

I n  the  exper iments  repor ted  b y  OT.so~, a c t i nomyc in  
was adminis te red  4 h before v i t a m i n  K. I t  is thus  possible 
t h a t  inh ib i t ion  of m R N A  synthesis  dur ing the  4 h 
ac t inomycin  p r e t r e a t m e n t  m a y  have  reduced the n u m b e r  
of r ibosomes p r o g r a m m e d  for p lasma c lo t t ing  factor  
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Fig. I. Effect of actinomye/n on vitamin K induced appearance oI 
tactor VII by liver slices from anticoagulant-treated rats. (a) Actino- 
mycin and vitamin K added simultaneously. @--O no additions, 
e--o vitamin K (1.0 mg), K1--[] vitamin K (1.0 rag)and aetinomycin 
(250 #g), A--A vitamin K (1.0 mg) and actinomycb~ (.500 ~g). {b) 
Slices pre-incubated for 1[2 h before addition of vitamin K. ©--O no 
addition, ~--C] actinomycin (500 ~g), i - - o  actinomyein (500 pg) 
and vitamin K (1,0 rag), Z~--ZX vitamin K (1.0 mg). (c) Slices pre- 
incubated for 1 h before addition of vitamin K. O--O no additions, 
D--[] aetinomycin (500Fg), o--e actinomycin (500~g) and vitamin 
K (1.0 mg), A--A vitamin K (1.0 mg}. (d) actinomyein ~ (I40 
1~g]100 g) administered 4 h before animals were killed. ©--O no 
additions, /x--A vitamin K (1.0 rag). Since data from different 
experiments cannot be pooled numerically, the results shown are of 
typical single experiments. Confirmatory results were obtained for 
at least 2 additional experimental protocols. Doses refer to amount 

of substances added per flask. 
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synthesis, so that  at the time vi tamin K was administered, 
a full response could not be obtained To test for this 
possibility, actinomycin (140 pg/100 g) was given i v. 4 h 
before the animals were killed. As shown in Figure 1, d, 
liver slfces from such animals responded normally to 
vi tamin K. OLSON also measured the change i n  plasma 
clotting factors 6 h after the i.p. injection of v i tamin K. 
I t  has been found previously tha t  when vi tamin K is 
solubilized with Tween 80 and given i.v. to anticoagulant- 
treated animals, an increase of the plasma concentration 
of clotting factors can be detected already after 30 rain 
and can be monitored in the same animal by the taking 
of blood samples at frequent intervals n. When actino- 
mycin (350 #g/100 g) was given i.v. by injection into a 
tai l  vein 2 h before vi tamin K x (50 #g/100 g).the rate of 
increase of the plasma levels of factor VI I  during the 
next  2 h was reduced only slightly (Figure 2). However,  
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Fig. 2. Effect of actinomycin on the increase of the plasma concentra- 
tion of factor VII by vitamin K 1 in anticoagulant-treated rats. 
O--O vitamin K 1 (50 ~ug/100 g), e--o actinomycin (350/2g/100 g) 
given 2 h before vitamin K 1 (50 /~g/100 g). Confirmatory results 

were obtained in 2 additional experiments. 

the animals that  had received actinomycin were definitely 
in a poor state and it  became progressively more and 
more difficult to get blood samples by tail  vein puncture. 
While the animals tha t  had received actinomycin died 
within 24 h, in the control animals factor VI I  concentra- 
tions had returned to normal after 24 h. 

The failure to demonstrate an effect by actinomycin 
in vi tro and the likelihood that  actinomycin can produce 
non-specific toxic effects under the conditions where 
inhibition has been reported in intact  animals rules out  
the possibility t h a t  vi tamin K acts at the level of m R N A  
synthesis. The present findings, therefore, do not support 
the hypothesis tha t  vi tamin K, and by analogy other 
fat-soluble vitamins, operate to control the synthesis of 
specific proteins by regulating m R N A  formation 12,1s 

Zusammen[assung. Lebergewebeschnitte mi t  Cumarin 
ant ikoagulentienvorbehandelter  Ra t ten  zeigen den Fak- 
tor  VII  im Medium nur  beim Zusatz yon Vitamin K. 
Die Vi tamin-K-Wirkung wird bei gleichzeitigem Zusatz 
yon Akt inomycin D nicht  beeinflusst. Diese Beobachtung 
s t immt  nicht tiberein mit  der Hypothese, dass Vitamin 
K durch BefSrderung der AuslSsung der fiir die Synthese 
des Faktors  VI I  spezifischen t -RNA eine Wirkung aus- 
iibt. 
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The Effect of Basic Vital Dyes on the Acid Phos-  
phatase Activity of the Granulated 

Juxtag lomerular  Cells 

The vi ta l  staining of the granulated juxtaglomerular  
cells (JGC) with neutral  red was observed for the first 
t ime by SUGIYAMA 1, later HARADA ~, WORTHINGTON 8 and 
CORBASClO 4 studied the details of the staining mechanism. 
17~OSENBAUER 6 and SZOKOLY~ GOMBA and SOLTgSZ e 
found some other basic dyes staining the JGC vitally in 
addition to the neutral red. According to I~UYTERtS 7 and 
our (GOMBA, SOLTgSZ and SZOKOLY 8) histochemical 
investigations the JGC of the mouse kidney contains acid 
phosphatase localized most probably to the secretory 
granules. Because, in the case of the neutral red, the vital  
staining properties of some intracytoplasmic granules 
has been found by HAFIEK and KovKcs 9 to be related 
with their  acid phosphatase activity, therefore we 
examined the effect of some basic vi ta l  dyes on the acid 
phosphatase act ivi ty  of the  mouse JGC. 

80 white mice of our own strain, of both sexes, weighing 
about 25 g, were used. The vi tal  stains were the following : 

neutral red, neutral  violet, acridin orange, Nile blue 
sulphate, brill iant cresyl blue. The dyes were dissolved 
in 1-2~o concentrations in 0.85~/o NaC1. 1-2 ml of these 
solutions was injected into the tail  vein or into the thoracic 
aor ta  (through the cranially ligated left  common carotid 
artery) and the animals were killed 2-3 min after the injec- 
*.ion. Each stain was tested also giving 1 ml 1~o solution 
i.p. In  those cases we killed the mice after 15, 30, 60 rain 
or 5 and 8 h. In some cases the neutral red, Nile blue 
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