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The effect  of the mycotoxin of F u s a r i u m  sporo t r i ch ie l l a  v_: sporo t r ich io ides  (sporofusar in)  was 
studied in vi t ro  on the total  and nonsediment ing act ivi ty  of eight lysosomal  enzymes :  acid r ibo-  
nuclease ,  a ry l  su l fa tases  A and B, f l -glucuronidase,  c~- and f l -ga lac tos idases , /~ -g lucos idase ,  
f l -ace ty lg lucosaminidase ,  and ~-mannos idase .  Incubation of a suspension of r a t  l i ve r  l y so -  
somes  with an aqueous solution of sporofusar in  led to inhibition of the total act ivi ty  of the m e m -  
brane-bound l y s o s o m a l  enzyme f i-glucosidase.  In a dose of only 1.6 • 10 -5 M sporofusar in  
caused a significant inc rease  in the nonsedimenting act ivi ty of nea r ly  all  the enzymes ;  in a 
concentra t ion  of 1.6 • 10 -3 M mos t  of the enzymes  of the ly sosomal  ma t r i x  (fi-glucuronidase,  
f l -ga lac tes idase ,  a ry l  su l fa tases  A and B) were  l ibera ted  a lmos t  comple te ly  into the supe rna -  
tant, and nea r ly  all  the f l -glucosidase also was l iberated.  It is postulated that damage  to the 
subce l lu la r  m e m b r a n e s  is an impor tan t  component  of the toxic action of sporofusar in .  
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Among the so -ca l l ed  an t i a l imen ta ry  subs tances  found in food products  an impor tan t  place is occupied 
by a group of toxic metabo l i t e s  produced by mic roscop ic  fungi: the mycotoxins  [1, 16, 17]. The mechan i sm 
of the biological  action of some mycotoxins  e i the r  has not been studied o r  is not yet  comple te ly  es tabl ished.  
This group of mycotoxins  includes the highly toxic metabol i te  of Fusa r i um sporo t r i ch ie l l a  v. sporo t r i ch io -  
ides. 

This spec ies  of m i c r o s c o p i c  fungus reproduces  in the usual way with the format ion  of a toxin during 
the per iod of the thaw in gra in  covered  with snow in the winter  [1, 2]. The main fea tu res  of the pathogenesis  
of poisoning a r e  degenera t ive  and necrot ic  changes in the ce l l s  of the bone mar row ,  leading to its ap las ia  
and accompanied  by the deve lopment  of leukopenia,  anemia ,  and thr0mbocytopenta;  on this bas i s  the d isease  
thus produced is cal led " a l imen ta ry  toxic aleukia" [4, 7, 11, 12]. 

The purif ied highly toxic metabol i te  ( sporofusar iogenin  glucoside,  o r  sporofusar in)  belongs to the 
group of s t e ro l s  of the cyclopentanphenanthrene s e r i e s  and it contains a lactone ring with two double bonds 
[5-7]. (See scheme on the following page.) 

The m e c h a n i s m  of its action has r ece ived  li t t le study. 

Analys is  of the resu l t s  of toxicological  and morphologica l  invest igat ions led the wr i t e r s  to postulate 
in teract ion with biological  m e m b r a n e s  as  a poss ib le  m e c h a n i s m  of the b iochemica l  action of sporofusar in .  

In the invest igat ion desc r ibed  below the effect  of sporo fusa r in  was studied in vi t ro  on the m e m b r a n e s  
of subce l lu la r  s t r u c t u r e s ,  e spec i a l ly  l y sosomes .  
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E X P E R I M E N T A L  M E T H O D  

Male Wistar rats weighing 250-300 g were used. 
The animals were deprived of food for 12 h before sacr i -  
fice. Liver homogenates were prepared in 0.25 M sucrose  
containing 1 mm EDTA (pH 7.4) [10]. The lysosomal  
fraction (the fraction of particles sedimented at speeds 
of between 33,000 and 250,000 g.min} was isolated from 
the l iver  homogenate by differential centrifugation by 
the method of De Duve et al. [14], washed twice in 0.25 M 
sucrose  with the same conditions of centrifugation, and 
the resulting sediment was resuspended in a ratio of 1 : 5. 
The final suspension of l y s o s o m e s  contained particles 
from 0.2 g wet weight of l iver  t issue in 1 ml. 

To 5 ml of the lysosomal  suspension 0.1 ml of an 
aqueous solution of sporofusarin was added (final concen-  
tration 8 x 10 -4, 8 x 10 -S, and 8 x 10 -2 M), and the samples  
were thoroughly mixed and then incubated for 30 min at 
37~ At the end of incubation 1 ml of the suspension was 
taken in order to determine the total activity of the en-  
zymes ,  while the res t  was again centrifuged for 25 min 
at 10,000 g. The nonsedimenting enzyme activity was 
determined in the resulting supernatant. 

The protein content and activity of the following 
eight specific ly sosomal  enzymes  were determined in the 
suspension of l y s o s o m e s  and the supernatant: acid ribo- 
nuclease,  aryl sulfatases A and B, fl-glucuronidase, fl- 
galactosidase,  f l-glucosidase,  f l -acetylglucosaminidase,  
c~-galactosidase, and c~-mannosidase. The activity of 
these enzymes  was determined by spectrophotometric 
micromethods developed by Pokrovskii  et al. [8-10]. The 
activity of the enzymes  was expressed in micromoles  of 
substrate converted by 1 gram wet weight of l iver tissue 
in 1 minute. 

The nonsedimenting enzyme activity was expressed 
as a percentage of the total activity. 

The protein content was determined by the method 
of Lowry et al. [15], and the protein was previously d is -  
solved in 0.2 N NaOH solution. 

E X P E R I M E N T A L  R E S U L T S  A N D  
D I S C U S S I O N  

The results  of the investigation of the effect of 
sporofusarin on the total and nonsedimenting lysosomal  
enzyme activity in vitro are given in Table 1, Depending 
on the degree of change in the total activity, all the en-  
zymes  studied can be divided into three groups. The ac-  
tivity of the group 1 enzymes  (acid ribonuclease a n d  f l -  



glucosidase)  was sharp ly  inhibited by sporofusar in ;  the act ivi ty  of the group 2 enzymes  (f i -acetylglucosa-  
minidase ,  ~ -ga lac tos idase ,  and o~-mannosidase) was reduced by a l e s s e r  d e g r e e ; t h e  enzymes  of group 3 were  
those whose act ivi ty  was vi r tual ly  unchanged by the toxin (fl-glucuronidase,  f l -ga lac tos idase ,  and a ry l  su l -  
f a tases  A and B). 

The marke d  solubil izing action of sporofusar in  was revealed  by the study of the nonsedimenting en-  
zyme act ivi ty  in vitro.  In a dose of 1.6 • 10 -5 M, which is c lose  to the calculated concentra t ions  of this 
toxin detectable  in the l ive r  of sma l l  l abo ra to ry  an imals  poisoned with it (LDs0), sporofusar in  led to a s ig -  
nificant inc rease  in the nonsedimenting act ivi ty  of near ly  all  the ly sosomal  enzymes  studied. In a concen-  
t ra t ion of 1.6 • 10 -4 M the nonsediment ing act ivi ty  of a ry l  su l fa tases  A and B was about 13 t imes  higher  than 
in the control  and it accounted for  82.8 % of the total enzyme act ivi ty  in the or iginal  l y sosomal  suspension; 
the nonsediment ing act ivi ty  of f l -ace ty lg lucosaminidase  was 10 t imes  higher than the control  (63.6 % of the 
total  activity) and that o f /%glucuronidase  and c~- and f l -ga lac tos idases  was 4-5 t imes  higher  (59.2, 44.3, and 
62.5 % of the total  act ivi ty,  respect ive ly) .  With a sporofusar in  concentra t ion of 1.6 • 10 -3 M, cor responding  
to the dose of the toxin caus ing  death of the an ima l s  during the f i r s t  10-12 h, comple te  l iberat ion of m o s t  
enzymes  of the l y sosoma l  m a t r i x  (f i-glucuronidase,  f i -ga lac tos idase ,  a ry l  su l fa tases  A and B) a~d the a lmos t  
comple te  l ibera t ion of the m e m b r a n e - b o u n d  enzyme f i -glucosidase into the supernatant  were  observed.  

The r e su l t s  emphas ize  the impor tance  of a hi therto unstudied component  in the toxic action of the m y -  
cotoxins,  namely  the i r  damaging action on the m e m b r a n e s  of the s~tbcellular s t r uc tu r e s  and, in pa r t i cu la r ,  
on ly sosomal  m e m b r a n e s .  This  fact mus t  be taken into account  by toxicologists ,  for  damage to the lyso-  
somal  m e m b r a n e s  mus t  lead to the l iberat ion of highly act ive hydro lases  and mus t  d i s tu rb  the coordinated 
act ivi ty  of the cel l  enzymes .  Some of the cl inical  and morphologica l  mani fes ta t ions  of sporofusa r in  poison-  
ing can evidently be par t ly  explained by involvement  of the l y s o s o m e s  in the pathological  p roces s .  In p a r -  
t icular ,  the extensive degenera t ive  and necrot ic  changes in the t i s sues  and the increased  phagocytic act ivi ty  
of the leukocytes  obse rved  in poisoning by F u s a r i u m  sporo t r i ch ie l l a  v_ sporo t r ich io ides  [1-3, 13] have also 
been found as a r e su l t  of the action of ce r t a in  " l ab i l i ze r s "  of the ly sosomal  m e m b r a n e s  [18]. 
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