
S U M M A R Y  

1. It has been es tab l i shed  that  the method of isolat ing r i bosomes  by precipi ta t ion with ethanol in the p r e s -  
ence of Mg 2+ can be used in the isolat ion of r i bosomes  f rom the seeds  of o ther  plants .  The isolated 5S rRNAs 
have the s a m e  e lec t rophore t i c  mobi l i ty ,  while the 5S rRNAs f rom plants differ  sharp ly  f rom the 5S rl~NAs o f  
y e a s t  in e l ee t rophore t i c  mobi l i ty  which is apparent ly  due to d i f fe rences  in the i r  secondary  and t e r t i a r y  s t r u c -  
t u re s .  

2. In the sprout ing of cotton seeds ,  the amount of total  rRNAs f i r s t  i n c r e a s e s  (two-day shoots) and then 
falls  (seven-day shoots) .  
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VIII. INTERACTION OF THE PI-IYTOTOXIC METABOLITE PKZh-1 WITH Na + , K + - A T P a s e  
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We have p rev ious ly  r epo r t ed  the isolat ion and the phys icochemica l  p r o p e r t i e s  and biological  act iv i ty  of 
a number  of phytotoxic me tabo l i t e s  f rom the fungus V. dahliae [1-3]. In the p re sen t  paper  we have the r e su l t s  
of a study of the in terac t ion  of the phytotoxic pigment  PKZh-1 (I) and its chromophor ic  moie ty  (2 ,5 ,7- t r ihydroxy-  
1,4-naphthoquinone) (II) with Na + ,K + - A T P a s e  f rom var ious  m a t e r i a l s  of plant and animal  or igin.  

It is known that  the act ive  and pass ive  t r a n s p o r t  of ions between cel l  and m e d i u m ,  and a lso  between v a r i -  
ous e lements  of the cel l  is an impor tan t  link in the regulat ion of the functional s ta te  of var ious  t i s s u e s .  Volum-  
inous informat ion ex is t s  on the ac t ive  t r a n s p o r t  of Na + and K + ions through the p lasmat ic  m e m b r a n e s  of animal  
ce l l s  with the par t ic ipa t ion  of Na + , K + - A T P a s e  [4, 5]. For plant  ce l l s ,  proofs  of the ex is tence  of t r a n s p o r t  s y s -  
t e m s ,  espec ia l ly  those  bound to the p l a s m a l e m m a ,  is m o r e  m e a g e r .  Biochemical  invest igat ions  of  this type on 
plant  m a t e r i a l  a r e  compl ica ted  by the p r e s e n c e  of cell  walls  in plants that  in t e r fe re  with the separa t ion  of the 
m e m b r a n e s  [6]. The informat ion in the l i t e r a t u r e  is ,  in pa r t ,  of con t rad ic to ry  na ture  and does not p e r m i t  the 
drawing up of a genera l  s cheme  as has been done for the Na + ,K + - A T P a s e  of animal  m a t e r i a l s  [7]. 

Results  have been obtained in a n u m b e r  of  invest igat ions which show the exis tence  of Na + ,K + - A T p a s e  in 
plant m a t e r i a l s  [8-10], including cot ton-plant  roots  [12] and its poss ib le  par t ic ipat ion in the ac t ive  t r a n s p o r t  of  
cat ions .  On the Other hand, it is known that  the phototoxins produced b~ phytopathogenic m i c r o o r g a n i s m s  causir  
d i s ea se s  of higher  plants  i n t e r f e re  with the act ive  t r a n s p o r t  of Na + , K , and H + ions in a number  of cases  [13, 
14]. It has been es tab l i shed  for the toxin f rom t ie lmin thospor ium maydis  that  this is due to i ts  inhibiting act ion 
on K+-dependent  A T P a s e  [15] which,  in the opinion of the au thors ,  is c lose ly  connected with the m e c h a n i s m  of 

the act ion of this toxin. 

In the light of what has  been said above,  it appea red  of in te res t  to study the in terac t ion  of the phototoxic 
me tabo l i t e  PKzh-1 iso la ted  f rom the cu l ture  liquid of the fungus V. dahliae and its chromophor ic  moie ty  with th 
Na + ,K + - A T p a s e  of the roo t  ha i r s  of the cotton plant.  
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TABLE I .  Inhibiting Action of Different  Concentrat ions of I and II 
on the Act ivi ty  of Na +, K+-ATPase  f r o m  Mate r ia l s  of  Animal  Origin 
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Fig. 1. Action of var ious  concentra t ions  of the phyto-  
toxin PKZh-1 (I) and of 2 ,5 ,7 - t r i hyd roxy- l , 4 -naph tho -  
quinone (ID on the A T P a s e  act ivi ty of the m i c r o s o m a l  
f rac t ion  of the root  ha i r s  of  the cotton plant (a) and a b -  
sence  of the influence of an i nc rea se  in the concen t r a -  
tion of K + in the incubation medium on the inhibition of 
the Na + , K + - A T P a s e  by the phototoxin PKZh-1 (b). 

A m i c r o s o m a l  f rac t ion  possess ing  Na + ,K + - A T P a s e  act ivi ty was isola ted f rom the root  ha i r s  of  10-day 
shoots of the cotton plant of va r i e ty  108-F  by a modif icat ion of Skoy's method [16]. The A T P a s e  act ivi ty  was 
de te rmined  f rom the spli t t ing off  of inorganic phosphate f rom ATP,  and the inorganic phosphate was de te rmined  
by the F i s k e - S u b b a r o w  method [17]. 

Figure l a ,  shows the dependence on their  concentra t ions  in the i n c u b a t i o n  medium of the inhibiting action + 
~f (I) and (II) on the Na + ,K - A T P a s e  of cot ton-plant  root  ha i r s .  It can be seen f rom this that high concen t r a -  
tions of (ID (1- 10 -4 M) suppres s  the act ivi ty  of the Na+,K+-ATPase  by 25-30% without at the s a m e  t ime  affecting 
Mg2+-ATPase;  with a d e c r e a s e  in theconcen t ra t ion ,  this effect  d iminishes .  At the s a m e  concentra t ion,  c o m -  

pound (I) causes  100% inhibition of Na+,K+-ATPase  and par t ia l  inhibition of Mg2+-ATPase (15-20%). 

In o rde r  to de t e rmine  the speci f ic i ty  of the action of (I) and (II) we have studied the in teract ion of these  
aetabol i tes  with the Na+,K+-ATPase  of the m i c r o s o m a l  f rac t ions  of the cel ls  of the c e r e b r a l  co r t exes  of the ox, 
he f rog ,  and the r a t ,  the bovine kidney,  and tarantula  ganglion. 

As can be seen f rom Table  1, the na ture  of  the in teract ion of (I) and (II) with the Na+,K+-ATPases  f rom 
la te r ia l s  of animal  origin is s i m i l a r  to that cons idered  above,  and in all  cases  (I) is m o r e  act ive  than (II), which 

apparen t ly  due to the p re sence  of the peptide sect ion in (I)o The r e su l t s  obtained indicate the absence  of any 
~ecificity in the in teract ion of (I) and (II) with Na+,K+-ATPase ,  the inhibiting action of (I) apparent ly  being due 

its capaci ty  for  d i sorganiz ing  the phospholipid par t  of the complex ,  changing the conformat ion of the enzyme,  
td thereby  inactivat ing it. 

It is known that  ca rd iac  g lycosides  inhibit the act ivi ty of  Na+,K+-ATPase ,  while this effect  is o v e r c o m e  
increas ing  the concentra t ion of K + ions in the med ium,  s ince card iac  glycosides  and K + ions in te rac t  With 
ca t ion-sens i t ive  cen te r  of the enzyme on the outer  su r face  of m e m b r a n e s .  To compare  the nature  of the 

tion of  ~) with that  of card iac  g lycos ides  it appea red  of in te res t  to study the  influence of (I) on Na+,K+-ATPase  
th var ious  amounts  of K + inthe incubation medium.  In exper iments  with the Na+,K+-ATPase  of the m i c r o -  
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somal fract ion of  frog brain ceils it was established that an increase  in the concentrat ion of K + does not r e -  
duce the inhibiting action of (I), which shows the absence of competition between (I) and K + cations (Fig. lb).  

The resul ts  obtained a re  s imi la r  to those on the action of a pathotoxin from t telminthosporium maydis 
on K+--dependent ATPase  of the mic rosoma l  fraction of the cells of maize  root hai rs  and of the d i rec t  hemolytic 
factor  (DI-ID from snakes [18] on Na+,K+-ATPase.  

+ + 
Thus, the inhibiting action of the phototoxin PKZh-1 from the fungus V. dahliae on Na ,K -ATPase  of co t -  

ton-plant root hairs  that we have established PoSsibly leads to a disturbance in the normal  ion metabol ism in 
vivo and is one of the causes  of its toxic action. 

E X P E R I M E N T A L  

A mic rosoma l  fraction possess ing  Na+,K+-ATPase activity was obtained from the root hai rs  of 10-day 
shoots of a cotton plant of var ie ty  108-F  by a modification of Skoy's method [16]. The washed root  hairs  were 
homogenized in 10 volumes of an ice-cold solution containing 250 mM sucrose ,  1 mM EDTA, and 25 mM T r i s -  
BC1 (pB 7.4). The homogenate was centrifuged at 6000 rpm for 10 rain, the precipitate was d iscarded,  and the 
supernatant  was centrifuged at 12,000 rpm for  30 min and then at 20,000 rpm for 1.5 h in a T s V B - I  centrifuge. 
The prepara t ion obtained was s tored at 2-4°C. 

The mic rosoma l  fract ions of the cells of the cerebra l  cor tex of the ox, ra t ,  ~nd frog,  of bovine kidney, 
and of  tarantula ganglion possess ing  Na+,K+-ATPase activity were  obtained by a published method [19]. 

Determination of ATPase  Activity. The ATPase activities of the enzyme preparat ions  were determined 
f rom the splitting out of inorganic phosphate from ATP af ter  incubation at 37°C for 30 min, the inorganic phos-  
phate being determined by the F iske-Subbarow method [17]. The basic incubation medium contained 1 mM ATP, 
2 mM Mg 2+, 100 mM Na +, 20 mM K +, and 30 mM Tris-BC1 (pB 7.4). Compounds (I) and (II) were added to the 
incubation medium in the form of aqueous solutions to final concentrat ions of f rom 1 • 10 -8 M to 1 • 10 -4 M. ATP 
was added after  preincubation with the enzyme for 30 min. The final volume of the react ion mixture was 1.0 ml. 
In each var iant  there  was a control  on the nonenzymatic decomposit ion of the ATP (incubation medium without 
the addition of the enzyme preparat ion).  The experiments  were  per formed in duplicate. 

S U M M A R Y  

It has been established that the phototoxic metaboli te PKZh-1 of the fungus V. dahliae and, to a smal ler  
extent, its chromophoric  moiety  possess  an inhibiting action on the Na÷,K+-ATPase of the mic rosoma l  fract ion 
of the cells of the root  ha i rs  of  the cotton plant of var ie ty  108- F. 

The absence of specif ici ty in the action of the phytotoxin has been shown in experiments  on the Na+,K + -  
ATPase  of the mic rosoma l  fract ions of the cells of the ce rebra l  cor texes of the ox, ra t ,  and frog,  bovine kidney, 
and tarantula ganglion. 
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O P T I M I Z A T I O N  O F  T H E  P R O C E S S  O F  E X T R A C T I N G  

A M Y L O L Y T I C  E N Z Y M E S  F R O M  T H E  T E C H N I C A L  

PRODUCT "A MILORIZIN- Px" 

Pl I. Kabachnyi and V. T. Chernobai UDC 615.35.015.4 : 612.3 

In the p rocess  of obtaining the medic ina l  enzyme p repara t ion  "Oraz , "  which has been approved for use  in 
medica l  p rac t i ce  as an agent for the t r ea tmen t  of  d i s ea se s  of  the gas t ro in tes t ina l  t r a c t ,  one of the main  s teps  
is the aqueous ext ract ion of the enzymes  f rom the initial raw m a t e r i a l  "Ami lo r i z in -Px , "  which is a cul ture  of  
the mold fungus Aspergi l lus  o ryzae  su r f ace -g rown  on w h e a t b r a n [ O S T  (All-Union Standard) 59-6-72].  

As the method of ex t rac t ing  the act ive  substances  f rom this raw m a t e r i a l  we se lec ted  ext rac t ion  in a b a t -  
t e r y  of pe rco l a to r s  by the coun te rcu r ren t  pr inciple  which, in the opinion of a number  of  authors  [1-3], ensu re s  
the m o s t  comple t e  ext rac t ion  of the act ive components  both f rom plant medic ina l  raw m a t e r i a l  and f rom su r face  
cul tures  of mold  fungi. 

In view of the fact  that this p roces s  is a complex one and depends on var ious  f ac to r s ,  it appeared  des i r ab l e  
to c a r r y  out its opt imizat ion.  

To solve this problem we used the method of ma themat i ca l  planning of exper imen t s  with the aid of Latin 
squa res  [4, 5]. The p roce s s  of ex t rac t ing  the amylolyt ic  enzyme was studied as a function of the following f ac -  
t o r s ,  which, accord ing  to the l i t e ra tu re  and p r e l i m i n a r y  exper imenta l  r e su l t s ,  play a fundamental  pa r t  in it: A - 
the se lec ted  volume of the ex t rac t ,  ml;  B - t h e  number  of  pe r co l a to r s  in a ba t tery;  and C - t h e  t ime  of s teeping,  
rain. The levels  of the fac tors  ment ioned a re  g iven below: 

Factor Level of the factor 
A 200 400 600 800 
B 2 3 4 6 
C 10 15 20 25 

AS constant  fac tors  of the  ext rac t ion  p roce s s  we took the t e m p e r a t u r e  of  ext rac t ion (20-25°C), the method 
of ext rac t ion (countercurrent) ,  the sequence of technological  opera t ions  in the subsequent  isolat ion of the "Oraz"  
p repa ra t ion ,  and a lso  the nature  of the ex t rac tan t  (water). 

For planning the exper iment  we used a 4 x 4 Greco -La t in  square  accord ing  to a method desc r ibed  in the 
l i t e r a t u r e  [5]. 

The opt imizat ion p a r a m e t e r s  were  the sacchar i fy ing  power of  the "Oraz"  p repa ra t ion  and its yield c a l -  
culated to unit weight of  the initial raw m a t e r i a l ,  the values  of which, accord ing  to a Provis ional  Pha rmaceu t i ca l  
Art ic le  (VFS-42-570-76) should be  not l e s s  than 200 units pe r  g r a m  of  p repara t ion  and 1%, r e spec t ive ly .  

The m a t r i x  for  the planning of the exper iment  is given below (the r e su l t s  of the invest igat ions a r e  given in 
Table 1): 
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