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Substances disturbing the in vltrocoagulase activity 

Substance 

Sodium ethylmercuri thiosaticylate 
Albucid . . . . . . . . . . . .  
Conserving solution . . . . . .  
Nucleic acid . . .. . . . . . .  
Desoxyribonucleic" acid . . . . .  
CuSO~ . . . . . . . . . . . .  
Na3N. . . . . . . . . . . . . .  
K~ChO 7 . . . . . . . . . . . .  
ZnSO, . . . . . . . . . . . .  
CdSO, . . . . . . . . . . . .  
MgC12 . . . . . . . . . . . .  
Phenol  . . . . . . . . . . . .  
HaP/MoaO10/4 . . . . . . . . .  • 
PtC1 a . . . . . . . . . . . . .  
BaC12 . . . . . . . . . . . .  
HgC12 . . . . . . . . . . . .  
KJ . . . . . . . . . . . . .  
AI~/SOJ3 . . . . . . . . . . .  
Sulfamethoxypirydazine . . . .  
NHaC1 . . . . . . . . . . . .  
KflFe/CN]6 . . . . . . . . . .  
Sulfanilamide . . * . . . . . . .  
Oleandomycin . . . . . . . . .  
Spiramyein . . . . . . . . . .  

Minimal concentration 
causing coagulase 
inhibition in 7/ml 

0"46 
0-46 
0"46 ml 
0.46 
0-46 

1.85-7-82 a 
7.82-31.25 a 

31.25-125-0 a 
125.0 

215.0- 250-0 a 
125-0-i000-0 a 
125.0-1000.0 a 
125.0-1000.0 a 

500.0 
500"0 
500"0 
500.0 
500'0 
500"0 

500.0-1000-0 a 
1000.0 
1000.0 
1000"0 
1000.0 

In some cases the degrees of inhibition of eoagulase in 
supernatant and living culture-differed. 

su l f an i l amide ,  w h i c h  a c t e d  in  t h e  h i g h e s t  c o n c e n t r a t i o n  
a n d  s u l f a m e t h o x y p i r a d a z i n e ,  w h i c h  i n h i b i t e d  c l o t t i n g  also 
in  a r a t h e r  g r e a t  q u a n t i t y  (500 7/ml) .  T h e  m o s t  m a r k e d  
a c t i o n  a m o n g  an t i s ep t i c s  was  tha t  of s o d i u m  e t h y l m e r c u r i -  
t h io sa l i cy l a t e  ( ' t h i o m e r s a l a t e ' ,  ' m e r t h i o l a t e ' ) .  T h i s  com-  
p o u n d  e v e n  in  t h e  lowes t  q u a n t i t y  (0-46 y /ml)  c o m p l e t e l y  
p r e v e n t e d  c lo t t ing .  The  a c t i o n  of p h e n o l  a n d  r i vano l  was  
s l igh t ly  i nh ib i t o ry .  

T h e  p re se rv ing  so lu t ion  used  a t  t h e  b lood  b a n k s  for  
t r a n s f u s i o n  pu rposes  (it is m i x e d  in p r o p o r t i o n s  1 :5  w i t h  
b lood  a n d  cons is t s  of 30 g of s o d i u m  c i t ra te ,  30 g of glucose, 
5 g a lbuc id ,  0.03 g r ivano l ,  22 ml  of 50% HC1, a n d  dis t i l led  
w a t e r  to  1000 ml,  p H  = 4,9-5.1)4 was  s t r o n g l y  i n h i b i t o r y  
to  coagulase .  E v e n  0,46 ml  of i t  p r e v e n t e d  t h e  c lo t t ing .  
I t  is r a~her  i n t e r e s t i n g  because  al l  t e s t s  c o n n e c t e d  w i t h  
phys io log ica l  b lood  c lo t t i ng  were  cor rec t .  

Nuc le ic  acids  also c o m p l e t e l y  i n h i b i t e d  t he  coagulase  
ac t ion .  D e x t r a n s ,  w i t h  t h e  e x c e p t i o n  of two  samples  w h i c h  
s l igh t ly  de l ayed  t h e  c lo t t i ng  process,  d id  n o t  i n h i b i t  t h e  
coagulase .  

O u t  of 29 i no rgan i c  sal ts ,  on ly  17 in f luenced  coagulase  
a t  r a t h e r  h ighe r  c o n c e n t r a t i o n s  [NH4CI, ZnSO4, CdSO, ,  
A1,(SO4)3, CuSo  4, K4Fe(CN)6, K J,  HgC1 v Na3N, BaCI  v 
MgCI~, K2Cr~O ~, FeCt  a, PtC1 a, a n d  H~P(MoaOlo), ~. Some  
di f ferences  b e t w e e n  t h e  i n h i b i t i o n  of coagulase  c o n c e r n e d  
in  t h e  s u p e r n a t a n t  a n d  l iv ing  c u l t u r e  were o b s e r v e d  in  t h e  
e x p e r i m e n t s  w i t h  sal ts .  

T h e  m e c h a n i s m  of  t h e s e  i n h i b i t i o n s  is u n k n o w n  in  re-  
l a t i o n  to  t h e  a c t i o n  of coagulase  a n d  phys io logica l  b lood  
c lo t t ing .  

Detailed results and a critical review ou the problem described 
will be published later 5. 

J. JELJASZEWICZ a n d  K.  WLODARCZAK 

Department of Microbiology, Medical Academy, Pozna~ 
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(Poland), 'February 4, 7960. 

Zusammenlassung 

E s  wurde  d e r  E in f luss  y o n  67 S u b s t a n z e n  (An t ib io t ika ,  
C h e m o t h e r a p e u t i k a ,  Su l fonamide ,  A n t i s e p t i k a ,  D e x t r a n e ,  
N u k l e i n s ~ u r e n  u n d  Metal lsa lze)  au f  die A k t i v i t £ t  d e r  
f re ien  Koagu la se  d e r  S t a p h y l o k o k k e n  u n t e r s u c h t ,  wor-  
u n t e r  24 a ls  I n h i b i t o r e n  a u f t r a t e n .  

G l u t a m i c  A c i d - A l a n i n e  T r a n s a m i n a s e  
in  T o b a c c o  L e a v e s  Infec ted  w i t h  T M V  

I n  one  of t h e  f o r m e r  works ,  a c t i v e  g l u t a m i c  ac i d - a l an i n e  
t r a n s a m i n a s e  a n d  d e c a r b o x y l a s e  of g l u t a m i c  ac id  in  leaves  
of t o b a c c o  a n d  o t h e r  p l a n t s  was  p r o v e d  1. 

L a t e r  on  i t  was  f o u n d  t h a t  deca rboxy la se ,  in  p l a n t s  i n -  
ocu l a t ed  w i t h  TMV,  increases  in  i n t e n s i t y  z. 

H e r e  t h e  p r e l i m i n a r y  resu l t s  a re  s h o w n  dea l ing  w i t h  in-  
v e s t i g a t i o n  in t r a n s a m i n a t i o n  in  t o b a c c o  i n o c u l a t e d  w i t h  
t o b a c c o  mosa ic  v i ru s  (TMV). T h e  m e t h o d  of i n v e s t i g a t i o n  
was  s imi la r  to  t h a t  desc r ibed  in  t h e  f o r m e r  accoun t ,  a n d  
t h e r e f o r e  on ly  t h e  m o s t  i m p o r t a n t  f ind ing  are  g iven  here.  

A s a m p l e  (2 g) of leaves,  p i cked  in t h e  m o r n i n g ,  was  
g r o u n d  in  a m o r t a r  t o g e t h e r  w i t h  5 m l  M/15 p h o s p h a t e  
bu f f e r  pI-I 7.6. T h e  h o m o g e n a t e  t h u s  p r e p a r e d  in a q u a n -  
t i t y  of 3 ml  was  m i x e d  in  a t e s t  t u b e  w i t h  2 ml  g l u t a m i c  
ac id  ( c o n c e n t r a t i o n  0.02 M )  a n d  2 m l  of p y r u v i c  acid of 
t h e  s a m e  c o n c e n t r a t i o n .  T h e  sample  was  d iv ided  i n to  t w o  
p a r t s ;  one  of  wh ich  was  i m m e d i a t e l y  boi led  a n d  t h e  o t h e r  
w i t h  a d e l a y  of 45 ra in  a f t e r  i n c u b a t i o n  a t  27°C. Af t e r  
boi l ing,  t h e y  were  f i l te red  a n d  t h e  p r o d u c t  was  p i p e t t e d  
o n t o  \ ¥ h a t m a n  No. 1 f i l te r  p a p e r  a n d  c h r o m a t o g r a p h e d  
in 8 0 %  pheno l .  

T h e  a c t i v i t y  of t r a n s a m i n a t i o n  was  e s t i m a t e d  b y  t h e  
inc rease  of a l an ine .  T h e  c h r o m a t o g r a m s  were  co loured  
w i t h  n i n h y d r i n  (0.5) a n d  t h e  co loured  a r ea s  w h i c h  devel -  
oped  were  e l u t ed ;  m e a s u r e m e n t s  were  m a d e  us ing  Pu l f r i ch  
p h o t o m e t e r  a cco rd ing  to  KRETOVlCH a. 

T h e  t e s t e d  p l a n t s  w as  Nicotiana tabacum v. W h i t e  B u r -  
Icy, g r o w n  in  a g lass-house .  I t  was  i n o c u l a t e d  w i t h  T M V  
a n d  w i t h  t h e  use of c a r b o r u n d u m ,  acco rd ing  t o  t i le  gener-  
a l ly  a c c e p t e d  rule.  

T h e  re su l t s  a re  s h o w n  in t h e  d i ag ram.  I t  is e v i d e n t  
t h a t ,  on  t h e  second  d a y  a f t e r  inocu la t ion ,  t h e  t r a n s a m i n a -  
t i on  increases  g rea t ly .  On  t h e  t h i r d  day ,  i t  d rops  more  
t h a n  50% in  c o m p a r i s o n  w i t h  s o u n d  leaves.  T h e  a c t i v i t y  
of g l u t a m i c - a l a n i n e  t r a n s a m i n a s e  r e m a i n s  on  t h a t  level  
u n t i l  t h e  mosa ic  a p p e a r s  on  t h e  leaves.  L a t e r  on  (4 weeks  
a f t e r  inocu la t ion)  i t  increases  to  75%.  

N o w a d a y s ,  t h e  genera l ly  accep t ed  c o n v i c t i o n  is t h a t  
t r a n s a m i n a t i o n  is t h e  c a r d i n a l  p rocess  in  t h e  s y n t h e s i s  of 
a m i n o  acids a n d  t h e  i n h i b i t i o n  of i t  m a y  be  i n c o m p r e h e n -  
s ible  in  t h e  case  of p l a n t s  s y n t h e t i s i n g  TMV.  

A f t e r  t h e  i n o c u l a t i o n  of t o b a c c o  w i t h  TMV, i t s  l eaves  
b e c o m e  ye l lowish  d a y  b y  day .  I t  m a y  be  t h e  ev idence  of 
dec rea sed  a c t i v i t y  of some  m e t a b o l i c  processes.  O n  t h e  
o t h e r  h a n d ,  however ,  i n t e n s i v e  v i r u s  s y n t h e s i s  a n d  in-  
c r eased  a c t i v i t y  of  some  enzymes*  a n d  processes  a re  to  be  
o b s e r v e d  s. 

I t  is v e r y  l ike ly  t h a t  i n h i b i t i o n  of t r a n s a m i n a t i o n  is d u e  
to  a pecu l i a r  c h a n g e  of p l a n t  m e t a b o l i s m  c a u s e d  b y  t h e  
s y n t h e s i s  of e x t r a n e o u s  p ro te ins .  

1 M. GUBANSKT, Acta Soc. bot. Polotfiae 27, 291 (1958). 
2 M. GunA~sgt, Nature 186, 657 (1960). 
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4 C. MARTtN, C. R. Acad. Sci., Paris 246, 2026 (1958). 
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I n v e s t i g a t i o n s  to  e luc ida te  t he  process  a n d  i ts  connec-  
t i o n  w i t h  v i rus  syn thes i s  are  going on. 
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Fig. 1. Activity of transaminase on dry weight 
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Fig. 2. Activity of transaminase on fresh weight 
a) Days afterinfectiot~ b) Percentage of trausamination in iimeulated 
leaves in terms of the activity of sound plants (100%). e) 4 weeks 

after infection. 

\Ve are very grateful to Prof. Dr. W. MoYCltO fi)r his assistance 
and critical suggestions. 
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Zusammen/assttng 

In  den  m i t  Mosa ikv i rus  in f iz ie r ten  T a b a k b l X t t e r n  wur-  
den  im Verg le ich  m i t  den  g e s u n d e n  b e d e u t e n d e  Ver~nde-  
r u n g e n  in  de r  G l u t a m i n - a l a n i n - t r a n s a m i n a s e - A k t i v i t f k  
fes tgeste l l t .  Zwei Tage  n a c h  I n f e k t i o n  er fo lg t  zun~tchst  
Z u n a h m e ,  d a n n  A b n a h m e  de r  Enzymak t iv i t~ t t .  

4 
3 

02 
Fig. 1. Basic chromatographic pattern of the incubating medium. 
Spots 1 and 2 correspond to inorganic sulphate and active sulphate 
(PAPS) and spots 3 and 4 to unknowns derived from the liver extract. 

b o t h  t echn iques  c o m b i n e d  w i t h  a u t o r a d i o g r a p h y  on  
G e v a e r t  X - r a y  film. De ta i l ed  desc r ip t ions  of t h e  m e t h o d s  
used  h a v e  been  g iven  e lsewhere  s. 

T h e  fol lowing types  of e x p e r i m e n t  were r u n :  
(a) I n c u b a t i o n  for 2 h a t  37°C in the  comple t e  s y s t e m  

(par t ic le-free  r a t  l iver  s u p e r n a t a n t  buf fe r  ~, A T P ,  Mg ions 
a n d  S35-1abelled su lpha te )  of va r ious  c o n c e n t r a t i o n s  (0-1 
to  2.0 raM) of e ach  of t h e  fol lowing pheno l s :  phenol ,  ca te -  
chol, resorcinol ,  h y d r o q u i n o n e ,  pyrogal loI ,  a n d  ph loro-  
glucin.  

(b) I n c u b a t i o n  as  a b o v e  of the  comple t e  sys t em,  w i t h  
t h e  p h e n o l  so lu t ions  replaced  b y  w a t e r  (control) .  

(c) I n c u b a t i o n  as a b o v e  of the  comple t e  sys tem,  w i t h  
t h e  S3~-sulphate so lu t ion  rep laced  b y  wate r ,  a n d  t h e  
p h e n o l  so lu t ions  rep laced  b y  S:~5-1abelled m o n o s u l p h a t e s  
of t h e  a f o r e m e n t i o n e d  pheno l s  o b t a i n e d  b y  b iochemica l  
synthes is .  

(d) Acid hydro lys i s  in  0.1 N HC1 for  0-2  h of e lu ted  S 35- 
labe l led  spo ts  o b t a i n e d  in t h e  e x p e r i m e n t s  l i s ted  above .  
T h e  h y d r o l y s a t e s  were s u b m i t t e d  to  p a p e r  c h r o m a t o -  
g r a p h y  a n d  p a p e r  e lec t rophores i s  c o m b i n e d  w i t h  a u t o -  
r ad iog raphy .  

T h e  resu l t s  of these  e x p e r i m e n t s  are i l l u s t r a t ed  in 
F igures  1-3. The  basic  c h r o m a t o g r a p h i c  p a t t e r n  of t h e  in-  
c u b a t i n g  m e d i u m  in the  con t ro l  e x p e r i m e n t s  (b), s h o w n  
in F igure  1, was essent ia l ly  the  same  as descr ibed  ear l ie r  8. 
In  add i t i on  to  the  inorgan ic  + P A P S  spo t  a n d  t h e  A P S  
spo t  in t h e  r i g h t  lower corner ,  a few a d d i t i o n a l  spo t s  d u e  
to  t h e  s u l p h u r y l a t i o n  of s u l p h a t e  accep to r s  p r e s en t  in  t h e  
r a t  l iver  s u p e r n a t a n t  are  v isual ized.  I n  t h e  p resence  of 

10. On the Sulphurylation of Mono-,  Di-,  
and Trihydric Phenols 

T h e  s u l p h u r y l a t i o n  of a large n u m b e r  of pheno l s  a n d  
pheno l  de r i va t i ve s  h a s  b e e n  s tud ied  b y  ear l ie r  workers .  
Th i s  has  been  done  in in vivo e x p e r i m e n t s  on  va r ious  
species 1, or  in vitro in  slices of va r ious  t i ssues  2,3, as well  
in  par t ic le - f ree  med ia  c o n t a i n i n g  s u l p h a t e - a c t i v a t i n g  a n d  
s u l p h a t e - t r a n s f e r r i n g  enzymes  4-~. 

The  l a s t - m e n t i o n e d  t e c h n i q u e  was used in the  p r e sen t  
c o m p a r a t i v e  s t u d y  on  t he  s u l p h u r y l a t i o n  of a n u m b e r  of 
mono- ,  di-, a n d  t r i h y d r i c  phenols .  SaS-labelled s u l p h a t e  
was  used as t racer .  The  f o r m a t i o n  of c o n j u g a t e d  s u l p h a t e s  
in  t h e  i n c u b a t i n g  m e d i u m  was followed b y  m e a n s  of two-  
d i m e n s i o n a l  p a p e r  c h r o m a t o g r a p h y  a n d  e lec t rophores is ,  

1 R.T. WILLIAMS, Detoxication mechanisms (Wiley & Sons Inc., 
New York 1947), p.  70. 

R. I. ARNOLT and R. H. DE MEIO, Rev. Soe. argent. Biol. 17, 
570 (t941). 
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no Kagaku 5, 243 (1954), Chem. Abstr. 5l, 4488 (1957). 

4 S. BERNSTEIN and R. W. McGILwzRY, J. biol. Chem. 198, 195 
(195,2). 

5 R. H.  DE MEIO, hi. \VIZERKANIUK, and E. FABIANI, J .  biol. 
Chem. 2O3, 257 (1953). 
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