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Pflallzenorgan Versuch Asparaginsfiure 

~zg/1 g Trockengewicht [xg/1 Organ 

AlaniI1 

~g/1 g Trockengewicht vg/1 Organ 

Achsen Kontrolle A 1212,0 ~_ 144,8 24,24 =E 2,90 610,0 • 70,0 12,20 i 1,40 
B 901,0 =~ 43,0 18,02 =~ 0,86 435,0 4- 35,0 8,70 ~ 0,70 

1% SO 2 A 375,0 =~ 18,3 6,28 ~ 0,31 512,5 • 4,2 8,60 _~ 0,07 
B 305,8 ~ 15,8 5,12 ~ 0,26 396,0 ~_ 12,5 6,56 ~ 0,28 

Wurzeln Kontrolle A 3 637,0 • 112,5 109,40 -t- 3,38 281,2 • 31,2 8,44 :~ 0,94 
B 1640,0 ~= 75,0 49,32 -t- 2,25 93,7 -1- 6,2 2,82 i 0,18 

1% SO 2 A 805,1:~ 67,1 12,48 ~-1,04 200,0~ 6,4 3,10~0,10 
B 383,2 ~- 60,6 5,94 -E 0,94 154,8 4- 12,9 2,40 :~ 0,20 

Kotyledonen ~ Kontrolle A -- -- 760,0 • 4,4 71,14 ~= 0,42 
B -- -- 560,0 + 97,7 52,42 • 9,22 

1% SO 2 A -- -- 585,4-t=32,4 63,60:[_3,56 
B -- 494,5 3:14,4 53,72 ~- 1,58 

A, Gehalt nach der Transaminierung. B, Gehalt ohne Transaminierung (endogener Gehalt). ~ Wegen unbefriedigender Trennung von 
Asparagin- und Glutamins~ure auf den Papierchromatogrammen wurde der Asparagins~ure-Gehalt nicht bestimmt. 

G e s a m t g e h a l t  (nach  de r  T r a n s a m i n i e r u n g )  u n d  e n d o g e n e m  
G e h a l t  (ohne T r a n s a m i n i e r u n g )  der  e n t s p r e c h e n d e n  Ami-  
nos~ture be rechne t .  

I n  den  W u r z e l n  der  m i t  SO 2 b e h a n d e l t e n  E r bsen -  
K e i m p f l a n z e n  is t  der  endogene  A l a n i n - G e h a l t  anges t ie -  
gen, w ~ h r e n d  er in den  K o t y l e d o n e n  u n d  Achsen  s chwach  
u n d  s u c h  der  endogene  Aspa rag insXure -Geha l t  in den  
Achsen  u n d  W u r z e l n  ve rg i f t e t e r  K e i m p f l a n z e n  signi- 
f i k a n t  ge sunken  ist. Die Menge der  e n t s p r e c h e n d e n  
Aminos~ure  (Alanin,  Asparagins~iure),  die d u t c h  die 
.T ransamin i e rung  in den  O r g a n e n  der  K o n t r o l l - K e i m -  
p f l anzen  e n t s t a n d e n  ist, wi rd  als 100~ Akt ivi t~t t  
der  e n t s p r e c h e n d e n  T r a n s a m i n a s e  angesehen .  N a c h  48- 
s t i ind iger  E i n w i r k u n g  des SO~ s a n k  die Aktivit~Lt der  
G l n t a m a t - O x a l a c e t a t - T r a n s a m i n a s e  (GOT) in den  Achsen  
n m  77,8% ( P  < 0,01) n n d  in den  W u r z e l n  u m  78,9% 
( P  < 0,001). Die A k t i v i t ~ t  der  A s p a r a g a t - P y r u v a t -  
T r a n s a m i n a s e  (APT) s a n k  in den  Achsen  n m  33,5% ( n i c h t  
s ign i f ikan t ) ,  in  den  W u r z e l n  u m  76,0% ( P  < 0,05) u n d  in 
den  K o t y l e d o n e n  um 54,5% ( P  < 0,01) im Vergle ich  zur  
Kont ro l le .  

Die Ur sache  der  S t 6 r u n g  der  T r a n s a m i n i e r u n g e n  d u t c h  
SO 2 k a n n  ve r s ch i eden  seth, u n t e r  a n d e r e m  z u m  Beispiel  
infolge der  B i l d u n g  des B i s u l f i t - A d d u k t s  des P y r i d o x a l s  7, 
K o f e r m e n t s  der  T r a n s a m i n a s e n  oder  U m w a n d l u n g  des 
Cytos ins  zu Urac i l  8, was  die S t r u k t u r  der  DNA,  R N A  u n d  
schl iessl ich der  E n z y m - P r o t e i n e  verXnder t .  Die endgt i l t ige  

Erkl /~rung dieser  k o m p l i z i e r t e n  F rage  muss  k i in f t igen  
V e r s u c h e n  v o r b e h a l t e n  werden.  

Summary. Fi f t een -day -o ld  green pea  seedl ings were 
i n t o x i c a t e d  48 h b y  1% gaseous su lphu r  d ioxide  a n d  in 
t he i r  i n d i v i d u a l  o rgans  t he  a c t i v i t y  of g l u t a m a t e - o x a l -  
a ce t a t e  (L-aspar ta te :  2 -ke tog lu t a r a t e - amino t r ans f e r a se )  
a n d  a s p a r t a t e - p y r u v a t e  (L-alanine:  oxa l ace t a t e - amino -  
t ransferase)  t r a n s a m i n a s e s  e s t ima ted .  The  a c t i v i t y  of 
g l u t a m a t e - o x a l a c e t a t e  t r a n s a m i n a s e  in t h e  i n t o x i c a t e d  
seedl ings was lowered in shoots  b y  77.8% and  in roo ts  b y  
78,9% as c o m p a r e d  w i t h  t he  con t ro l  p l an t s .  The  a c t i v i t y  
of a s p a r t a t e - p y r u v a t e  t r a n s a m i n a s e  was lowered in shoots  
b y  33.5~o, in  roots  b y  76% a n d  in  co ty l edons  b y  54.5% 
in compar i son  w i t h  t he  con t ro l  p l an t s .  
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Effect of Ul trasonic  Waves  on the Ribonuclease  Act iv i ty  

The  imp l i ca t i on  of R N A  in g r o w t h  has  been  demon-  
s t r a t e d  for severa l  p l a n t  t issues1. On the  o the r  h a n d  t he  
u l t r ason ic  t r e a t m e n t  was  found  to decrease  t he  cell 
e longat ion ,  ac t ing  on  t he  p r o t e i n - n i t r o g e n  (PN) level2, a. 
I t  was  of in t e res t  to  comple t e  our  p rev ious  obs e r va t i ons  
and  to ana lyse  - for t h e  lent i l  roots  - t he  changes  of t he  
r ibonuc lease  (RNase) ac t iv i ty ,  w h i c h  in some w ay  con- 
t ro i s  t he  endogenous  R N A  conten t* .  

16 m m  roots  of Lens culi~aris seedl ings were sub jec ted  
to a n o n - c a v i t a t i n g  u l t r a son ic  i r r ad i a t i on  of 30 ra in  a t  

2.4 W a t t / c m  ~, in an  isotonic  m a n n i t o l  so lu t ion  (800 k H z  
q u a r t z  generator~) .  The  m e t h o d  to t e s t  t he  R N a s e  act i -  
v i t y  was p rev ious ly  descr ibed  6, and  a d a p t e d  to  t he  pre-  
sen t  m a t e r i a l  7, I t  is based  on  the  obse rved  d e g r a d a t i o n  of 
m a c r o m o l e c u l a r  R N A  in solut ion,  b y  i n c u b a t i o n  w i t h  
d i lu ted  roo t  ex t rac t s .  Such  d e g r a d a t i o n  is d i sp layed  b y  
t he  increase  of op t ica l  d e n s i t y  (OD) a t  260 n m  in t he  
s u p e r n a t a n t s ,  a f t e r  r e m o v a l  of t h e  u n d e g r a d e d  R N A  b y  
p rec ip i t a t ion .  The  dif ference in OD be tween  t h e  cont ro l s  
a n d  t he  i n c u b a t e d  samples  is t a k e n  as a measu re  of 
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RNase  act iv i ty .  The effect  of ul t rasonic  waves was 
s tudied  for two kinds  of sect ions p repa red  f rom the  16 
m m  roots  : 0-5 m m  (from the  apex,  sect ion I) and  5-10 m m  
(section II). 

As shown in the  Table,  the  RNase  ac t iv i ty  is obviously  
decreased for sect ion I by  the  ul t rasonic  t r ea tmen t ,  when  
the  result  is p resen ted  in t e rms  of fresh weight .  The wa te r  
con ten t  of u l t rasonica ted  roots  is a lmos t  comple te ly  
s table  s, whereas  the  P N  level is s ignif icant ly  decreased 3. 
As a consequence,  no RNase  ac t iv i ty  change is shown 
when  the  resul t  is expressed in t e rms  of P N  weight ,  
because the  var ia t ions  of the  enzymat i c  ac t iv i ty  cor- 
respond  to  some ex t en t  to  t he  P N  level decrease.  In  
regard to sect ion II ,  no signif icant  RNase  ac t iv i ty  change 
is observed,  no m a t t e r  w h a t  uni t  of reference is used. 
Therefore  we can conclude t h a t  the  u l t rasonic  waves do 
act  on sect ion I only  (in the  l imi ts  of the  i r rad ia t ion  
dura t ion  and the  in t ens i ty  level used). 

I t  was of ten found t h a t  the  ul t rasonicat ion,  in the  
presence  of oxygen,  decreases the  ac t iv i ty  of several  
enzymes  in solution, and  no e n h a n c e m e n t  of enzymat i c  
ac t iv i ty  has ever  been observed  s, 9 As regards  RNase,  the  
i r radia t ion  of solutions can lead to  the  d e t a c h m e n t  of low 
molecular  pep t ides  or of amino  acids, general ly w i tho u t  
loss of ac t iv i ty  9. However ,  inac t iva t ion  is observed in the  
presence of OH radicals,  which  can be p roduced  by  
cav i ta t ion  9, ~0. 

In  the  p resen t  s tudy,  the  mechan i sm of inac t iva t ion  
mus t  be ent i re ly  different ,  since cav i ta t ion  does no t  occur. 
Compared  to wa te r  solutions,  the  cy top lasm is character-  
ized by  a higher  viscosity.  ' As a result,  u l t rasonic  waves  
br ing  on s ignif icant  t he rma l  effects.  The p ropaga t ion  of 
sound waves  is essent ial ly  adiabat ic ,  so t h a t  the  resul t ing 

raising of t e m p e r a t u r e  m a y  cause enzyme dena tu ra t ion .  
Since the  u l t rasonica t ion  is a non-cav i t a t ing  one, changes  
of p H  do no t  occur. They  could be induced by  electroche- 
mical  effects due to cavi ta t ion ,  and  these changes  would 
also explain  dena tura t ion .  

Compared  to sect ion II,  sect ion I shows a higher  
cy toplasmic  density11 and  a lower wa te r  con ten t  a, which 
indicates  a h igher  viscosity.  The d i sc repancy  be tween  
sect ion I and  II  w i th  respec t  to  RNase  inac t iva t ion  can 
therefore  be expla ined by  the  h igher  cy top lasmic  viscosi ty  
of sect ion I. 

In  spi te  of RNase  inact iva t ion ,  the  PN level is decreased,  
as has been observed  several  hours  a f te r  u l t rasonica t ion  3, 3. 
Therefore,  t he  R N A  biosynthes is  m u s t  also be d is turbed.  
Fur the rmore ,  the  p ro te in  syn thes i s  can be d i rec t ly  in- 
h ib i ted  by  the  u l t rasonica l ly- induced r ibosomes dis inte-  
grat ion 12. 

Rdsumd. L' i r r ad ia t ion  u l t rasonique  de racines de Lens 
eulinaris provoque  une baisse de l ' ac t iv i t6  RNas ique  dans  
la zone apicale (0-5 mm).  L 'u l t r a son  6rant  non-cav i t an t ,  
ce t te  r6duct ion d 'ac t iv i t6  doi t  ~tre caus6e par  Fact ion  
d6na tu ran te  li6e aux effets  t he rmiques  de ta p e r t u r b a t i o n  
ul t rasonique.  La r e l a t i vemen t  hau te  viscosit6 cyto-  
p lasmique  de la zone apicale exp l iquera i t  pourquoi  celle- 
ci est  la seule X 8tre affect6e. 
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RNase activity (expressed as 102 • OD increase) for the 2 sections 
prepared from non-irradiated (NIR) and irradiated (IR) roots 

NIR IR Change (%)a 

Section I 
per 50 mg fresh weight 7.1 5.8 -- 18.3 

Section I 
per 50 [zg PN 1.28 1.30" + 1.6 

Section II 
per 50 mg fresh weight 10.4 10.1 -- 2.9 

Section II 
per 50 [xg PN 6.38 6.60 + 3.4 

a % = 100. (IR-NIR)/NIR. Each value is the mean of 4 analyses. 
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N o n - S p e c i f i c  Esterases  in Females  of Aedes aegypti (L.) 

Previous  work  on non-specif ic  esterases in nmsqui toes  
was carried out  Comparing the  isozyme pa t t e rn s  dur ing  
deve lopmen t  f rom egg to pupa  in Aedes aegypti, Culex pi- 
piens pipiens and Culex pipiens fatigans (BRIEGEL and  
FREYVOGEL 1). I t  was shown t h a t  dur ing  the  4 larval stages, 
where g rowth  processes take  place, the  p a t t e r n  of enzymes  
is s imilar  and shows mos t  bands .  Developing embryos  
differ f rom the  larval  s tages as well as pupae  and  tenera l  
adults .  The last  2 were s imilar  to  each o ther  wi th in  one 

species. Adul t s  showed no sexual  d i m o r p h i s m  wi th  regard 
to  these  enzymes.  

In  order  to  ex t end  knowledge on non-specif ic  esterases 
dur ing  the  l i fespan of mosqui toes ,  t he  p resen t  paper  deals 
wi th  changes  in th is  group of enzymes  which  occur dur ing  
the  adul t  life of female Aedes aegypti (L.). For  th is  purpose  

1 H. BRIEGEL and T. A. FREYVOGEL, Acta trop. 28, 291 (197Ib). 


