
To s t u d y  t he  effects of hormones ,  vege t a t i ve  buds  
f rom w grown for 120 h were excized and  d ipped  
in t he  h o r m o n e  solut ion.  The  con t ro l  se t  was  d ipped  in 
h o r m o n e  so lu t ion  a t  0 ~ Af te r  soaking  for t he  requ i red  
t ime,  b u d s  were w a s h e d  t h o r o u g h l y  w i t h  dist i l led w a t e r  
and  employed  for e n z y m e  assay.  Of all t he  d i f fe rent  

Effec t  of d i f ferent  h o r m o n e s  on Leuc ine  a m i n o t r a n s f e r a s e  ac t iv i ty .  
Here kinetin is tested at 10 -~ M for the sake of comparison 

Hours of 
treatment 

0.20 

P e r c e n t a g e  increase  in specific 
a c t i v i t y  of e n z y m e  

GA~ IAA Kine t in  
(10 6 M) (10 6 M) (10 -6 M) 

4 0 0 20 
8 2.8 11.9 26 

12 11.2 16.5 30 
16 16.5 7.8 32 
24 29.9 6.08 54 

h o r m o n e s  tes ted ,  k ine t i n  was found  to  be  effect ive in 
e n h a n c i n g  the  e n z y m e  ac t iv i ty .  As s h o w n  in t he  figure,  
the  o p t i m a l  c o n c e n t r a t i o n  was 10 -7 M, where  a b o u t  
70 80% increase  was not iced,  h ighe r  c o n c e n t r a t i o n s  were 
found  to  be inh ib i to ry .  The  k ine t ics  of t he  h o r m o n e  t r e a t -  
m e n t  showed t h a t  t he  e n z y m e  a c t i v i t y  s t a r t e d  increas ing  
af te r  4 h a n d  r eached  a m a x i m u m  a t  24 h. O t h e r  h o r m o n e s  
did no t  h a v e  m u c h  effect. I A A  a t  10 -6 M could e n h a n c e  
b y  on ly  1 1 - 1 6 %  and  GA 3 a t  10 -G M e n h a n c e d  e n z y m e  
a c t i v i t y  b y  2 2 - 2 9 %  (table).  A n o t h e r  cy tok in in ,  benzyl -  
aden ine  was t o t a l l y  ineffect ive.  Cyclic AMP,  t e s t ed  a t  
10 -6 M,  10 -5 M and  10 -4 M, also did  no t  show a n y  effect .  

To f ind ou t  t he  m e c h a n i s m  of ac t ion  of k inet in ,  effect  
of d i f fe ren t  inh ib i to r s  was  tes ted .  R N A  syn thes i s  inh ib -  
itors,  such  as co rdycep in  (20 ~g/ml) a n d  e - a m a n i t i n  
(5 ag/ml)  h a d  no effect. A c t i n o m y c i n - D  somet imes  in- 
c reased t he  e n z y m e  level b y  10-15~ However ,  cyclo- 
hex imide ,  a p o t e n t  i nh ib i to r  of p ro t e in  synthes is ,  s t opped  
the  increase  of L A T  a c t i v i t y  of k ine t i n  b y  a lmos t  100%. 
W e  h a v e  conf i rmed  t h a t  all t hese  inh ib i to r s  do ac t  a t  
t he  c o n c e n t r a t i o n s  tes ted ,  in pea, b y  r ad ioac t ive  pre-  
cursor  i nco rpo ra t i on  s t u d y  (Sihag, Sopory  and  Guha -  
Mukher jee ,  unpub l i shed)  and  also t h e y  do no t  h a v e  a n y  
s ign i f ican t  effect  on  t o t a l  p ro t e in  c o n t e n t  of the  t issue. 

Effect of Various  Factors  on the Act iv i ty  of Trehalase  f r o m  the Larvae of Sesamia inferens Walker 
(Insecta)  

A .  I~. A G A R W A L  1 

Department o/Zoology, University o/ Lucknow, Lucknow-225007 (lr~dia), 23 February 1976. 

Summary.  Treha la se  f rom the  sa l iva ry  g lands  and  t he  m i d g u t  of Sesamia in/erens showed o p t i m u m  a c t i v i t y  a t  p H  5.8, 
and  a t  t e m p e r a t u r e s  of 50 and  60~ respect ively .  The  increase  in the  i n c u b a t i o n  period,  e n z y m e  concen t r a t ion ,  and  
s u b s t r a t e  c o n c e n t r a t i o n  respec t ive ly  increased the  end-produc t ,  t he  hydrolys is ,  and  t he  r a t e  of hydro lys i s  of the  
subs t ra t e .  Dialysis  d id  no t  affect,  t r y p t o p h a n  accelerated,  and  o the r  amino  acids and  e n d - p r o d u c t  inh ib i t ed  the  
e n z y m e  ac t iv i ty .  

};'RAENKEL 2 f i rs t  de t ec t ed  t r eha lase  (e-e-glucoside-1- 
g lucohydrolase ,  E.C. 3.2.1.28) in  insects  a n d  t h e n  F I~RE-  
JACQUE a found  i ts  o p t i m u m  a c t i v i t y  a t  p H  5.8. GILMOUR ~ 
did  n o t  inc lude  i t  a m o n g  t he  d iges t ive  enzymes ,  a l t h o u g h  
i t  was de tec ted  in t h e  gu t  o r / a n d  sa l iva ry  g lands  of Chilo 
simplex 5, aph ids  6, Lucilia serricata 7 and  Leucophaea ma- 
derae s. The  t r eha l a se  a c t i v i t y  seems genera l ly  to  be 
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Fig.  1. The  p H - t r e h a l a s e  a c t i v i t y  curves  of the  l a rvae  of S. in/erens. 

grea t e s t  in the  sa l iva ry  g lands  and  gu t  9, a l t h o u g h  i t  is 
d i s t r i bu t ed  in mos t  of t he  insec t  t issues.  An exce l len t  
rev iew on t r eha la se  has  been  pub l i shed  b y  WYATT 9. P rop -  
er t ies  of t r eha la se  f rom the  sa l iva ry  g lands  and  m i d g u t  of 
S. in/erem h a v e  been  s tud ied  separa te ly .  

Materials a~d methods. The reac t ion  m i x t u r e  con ta in ing  
0.2 ml  of 1.0% t reha lose  solut ion,  0.2 ml  of su i tab le  buf fe r  
and  0.2 ml  of enzyme  e x t r a c t  ~0 was i n c u b a t e d  a t  37 ~ 
(except  in case of t e m p e r a t u r e  exper imen t s )  for the  ap-  
p r o p r i a t e  t i m e  periods.  The  reac t ion  was s topped  and  t h e  
a m o u n t  of r educ ing  sugar  fo rmed  was e s t i m a t e d  a~ The  
p H  for the  o p t i m u m  a c t i v i t y  was found  b y  expe r imen t s  
a t  d i f fe ren t  p H  va lues  r ang ing  f rom 3.0 to 10.0 us ing  

1 The  a u t h o r  wishes to express  his t h a n k s  to  Professor  R. RA~CS~AI. 
for  his cons t ruc t i ve  cr i t ic ism,  a n d  to Un ive r s i t y  Gran t s  Commis-  
sion, India, for awarding a Junior Research Fellowship. 
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d i f f e r e n t  b u f f e r  s y s t e m s .  Al l  o t h e r  e x p e r i m e n t s  we re  p e r -  
f o r m e d  a t  p H  for  t h e  o p t i m u m  a c t i v i t y .  T h e  e n z y m e  
a c t i v i t y  w a s  s t u d i e d  a t  t e m p e r a t u r e s  f r o m  10 to  90 ~  To  
see  t h e  e f f ec t  of  i n c u b a t i o n  p e r i o d s ,  a poo l  of  r e a c t i o n  
m i x t u r e  w a s  i n c u b a t e d  a t  37 ~  a n d  t h e  s a m p l e s  w e r e  
t a k e n  o u t  a t  d i f f e r e n t  i n t e r v a l s  of  t i m e  for  t h e  a s s a y  of  
g l u c o s e  f o r m e d .  T h e  e f f ec t  of  s u b s t r a t e  c o n c e n t r a t i o n  w a s  
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Iqg. 2. The temperatnre-trehalase activity curves of the larvae of 
S. in/erens. 
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Fig. 3. The incubation period-trehalase activity curves of the larvae 
of S. inlerens. 
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Fig'. 4. Tile trehalase concentration-trehalase activity curves of the 
larvae of S. inlerens. 

o b s e r v e d  a t  1.0 to  7 . 0 %  t r e h a l o s e  c o n c e n t r a t i o n s .  T h e  
e n z y m e  c o n c e n t r a t i o n  e f f ec t  w a s  s t u d i e d  a t  e n z y m e  con -  
c e n t r a t i o n s  r a n g i n g  f r o m  1 p a i r  of  s a l i v a r y  g l a n d s  o r  1 
m i d g u t  to  8 p a i r s  of  s a l i v a r y  g l a n d s  o r  8 m i d g u t s  p e r  ml .  
T h e  e f f ec t s  of  d i a l y s i s  a n d  d i f f e r e n t  a m i n o  ac id s  we re  ob -  
s e r v e d  as  d e s c r i b e d  e l sewere  ~0. To  s t u d y  t h e  e f f ec t  of  e n d -  
p r o d u c t ,  g l u c o s e  w a s  m i x e d  p r i o r  t o  t h e  a d d i t i o n  of  t h e  
e n z y m e  to  t h e  r e a c t i o n  m i x t u r e ,  w h i l e  in  t h e  c o n t r o l s  
a f t e r  s t o p p i n g  t h e  r e a c t i o n .  

R e s u l t s  a n d  d i s c u s s i o n .  T h e  s a l i v a r y  g l a n d  a n d  m i d g u t  
t r e h a l a s e  f r o m  S.  i n / e r e n s  s h o w e d  o p t i m u m  a c t i v i t y  a t  p H  
5.8 ( F i g u r e  1); b u t  m o r e  t h a n  h a l f  of  t h e  o p t i m a l  a c t i v i t y  
a t  t h e  p H  4 . 5 - 8 . 0  a n d  3 .0 -7 .5 ,  r e s p e c t i v e l y .  As  t h e  pit t  
r a n g e  of  t h e  m i d g u t  is 7 .9 -8 .2 ,  a t  t h i s  p H  r a n g e  t h e  
t r e h a l a s e  a c t i v i t y  wil l  be  v e r y  low,  i.e. o n l y  2 0 - 3 0 %  of  t h e  
o p t i m u m .  T h e  p H  for  t h e  o p t i m u m  a c t i v i t y  of  g u t  a n d  
w h o l e  b o d y  t r e h a l a s e  of  i n s e c t s  r a n g e d  f r o m  5.0 t o  5.8 a n d  
5.2 t o  6.5, r e s p e c t i v e l y  (Tab le  I). 
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Table I. pH for the opt imum activity of trehalase from various 
insects 

Insects Source pH 

Blaberus discoidalis 11 Gut 5.0 
Bombyx  mori 12 Gut 5.4 
HyaIophora cecropia r~ Gut 5.7 
Chilotraea in]uscatellus 14 Gut 5.8 
Melanoplus di//erentialis is Whole body 5.5 
Phormia regina 16 Whole body 6.5 
Melolontha vulgaris *~ Whole body 6.5 
Trinervigermes trinervoides is Whole body 6.5 
Bombyx  mori 19 Whole pupa 5.2 
Galleria mellonella 2~ Whole body 5.5 

Table II. Effect of amino acids on gut trehalase activity of the 
larvae of S. in#rens  

Amino acids used Final strength (M) Inhibition (%) 

nL-o~-alanine 0.025 44.87 
DL-arginine 0.025 38.46 
L-cystine 0.0125 6.41 
L-glutamine 0.025 20.51 
Glycine 0.025 28.20 
L-hydroxyproline 0.025 38.46 
L-Ieueine 0.025 7.69 
I~L-methionine 0.025 17.94 
DL-phenylalanine 0.025 48.71 
L-proline 0.025 38.46 
DL-serme 0.025 10.26 
L-tryptophan 0.0125 -34.61 
L-tyrosine 0.0125 7.69 
DL-valine 0.025 38.46 
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Trehalase  f rom the  sa l ivary  glands and midgu t  of S. 
in/erens showed o p t i m u m  ac t iv i ty  a t  50 and 60 ~ re- 
spec t ive ly  (Figure 2) and more  t h a n  half  ac t iv i ty  a t  t em-  
pe ra tu re  35-60 and  45-70 ~ respect ively.  As the  larvae  
were reared  a t  32 ~ at  th is  t empera tu re ,  the  ac t iv i ty  of 
gut  t reha lase  will be only  abou t  40% of the  op t imum.  
Trehalase  f rom Trinervitermes trinervoides ~S and Hodoter- 
rues ~nossambicus ~ showed o p t i m u m  ac t iv i ty  a t  52 ~ 

Final trehalose concentration 

1 2 %  
0.4 ' 

g 0.3' a 
o 

L~ 0.21 

r 

_~ 
f ~ Sa, livary gland 

g: 0 ' " 
2 4 6 8 % 

Trehalose concentration used 

Fig 5. The trehalose concentrat ion-trehalase ac t i v i t y  curves of the 
larvae of S. inlerens. 

W i t h  the  increase of incuba t ion  period,  the  q u a n t i t y  of 
end -p roduc t  con t inued  increasing in case of sal ivary gland 
t rehalase,  b u t  in case of m i d g u t  t rehalase  there  was a lmos t  
no increase af ter  abou t  100 min (Figure 3). Ra te  of hydro l -  
ysis of t rehalose  increased wi th  the  increase of concent ra-  
t ion of t rehalase  f rom the  gut  and the  sa l ivary  glands of 
S. in/erens (Figure 4). 

The ac t iv i ty  of the  sa l ivary  glands t rehalase  increased 
as the  concen t ra t ion  of t rehalose  increased, bu t  a f te r  
5.0% trehalose  concen t ra t ion  its ac t iv i ty  became a lmos t  
cons tan t  ; however ,  in case of midgu t  t rehalase the  ac t iv i ty  
cont inued increasing even af ter  5.0% trehalose concen-  
t ra t ion  (Figure 5). 

Dialysis did no t  affect  the  ac t iv i ty  of the  midgu t  t re-  
halase. T r y p t o p h a n  accelerated while all o ther  amino 
acids used inhib i ted  the  ac t iv i ty  of t rehalase  (Table II). 
The ac t iv i ty  of t rehalase  was inhibi ted  even when  the  
concen t ra t ion  of glucose was  as low as 0.50/0 . 

I t  m a y  be concluded t h a t  the  ac t iv i ty  of t rehalase  was 
ve ry  low at  the  t e m p e r a t u r e  a t  which  the  larvae of S. in- 
/erens were reared and a t  the  p H  of the i r  gut,  and its 
ac t iv i ty  was lowered even  b y  as low concent ra t ion  of 
glucose as 0.5%. I t  m a y  be added  t h a t  presence of an 
enzyme in abundance  does no t  mean  t h a t  it  funct ions  
effectively.  

21 L. W. RETIEF and P. H. HEWITT, J. Insect Physiol. 79, 105 (1973). 

C h a n g e s  of the  P h o s p h a t i d y l c h o l i n e  Content  and the  N u m b e r  of Synapt i c  Ves i c l e s  in Re la t ion  to the  
N e u r o h u m o r a l  T r a n s m i s s i o n  in S y m p a t h e t i c  Gang l ia  

fit. P*RDUCZ, Z. KISS and F. Jo61 

Institutes of Biophysics and Biochemistry, Biological Research Centre, H-6707 Szeged (Hungary), 31 M a y  1976. 

Summary .  In  s y m p a t h e t i c  ganglia s t imula ted  in the  presence of HC-3, the  reduc t ion  in n u m b e r  of synapt ic  vesicles 
was observed to be accompanied  by  a s ignif icant  decrease of the  ganglionic phospha t idy lcho l ine  content .  

The quan ta l  release of t r a n s m i t t e r  a t  nerve  endings  is 
well es tabl ished physiological ly 2, and the re  is a grea t  
deal  of suggest ive evidence t h a t  its morphologica l  basis 
involves the  packaging  of t he  n e u r o t r a n s m i t t e r  in the  
vesicles seen in t he  e lectron micrographs  of nerve  ter -  
minals  s,4. Concerning the  mechan i sm of the  actual  re- 
lease, cur ren t  hypo theses  favour  a process of exocytosis  
and  p resume  some sor t  of recycling process,  w h e r e b y  
the  vesicle m e m b r a n e  is t r ans i en t ly  incorpora ted  into the  
p lasma  m e m b r a n e  and  is subsequen t ly  made  avai lable 
again for t he  manufac tu re  of more intracel lular  vesi- 
clesS, 6. In  such a sys tem,  the  mater ia ls  composing  the  
vesicle m e m b r a n e  would no t  be lost f rom the  nerve  
ending.  A useful approach  for proving th is  would there-  
fore be to  measure  some cons t i tuen t  subs tance  of t he  
vesicle m e m b r a n e  in the  nerve endings a t  t ime when  the i r  
n u m b e r  was diminished.  Al though  there  is no easily 
measured  m e m b r a n e  c o m p o n e n t  which is specific for 
vesicles, i t  is known t h a t  the  synap t ic  vesicle wall is 
especial ly r ich in phospha t idy lcho l ine  (PC)L We  have  
therefore  designed exper imen t s  to  measure  the  PC in 
s y m p a t h e t i c  ganglia, dur ing condi t ions  when  there  is a 
d r ama t i c  fall in t he  vesicle content .  Our exper iments  
involve the  use of hemichol in ium (HC-3) to interfere  

wi th  the  choline up take  s, coupled wi th  repea ted  s t imula-  
t ion of the  nerve ;  th is  readi ly  produces  a deple t ion of 
vesicle n u m b e r  9 in the  super ior  cervical  ganglion (SCG) 
of the  cat.  

Cats of b o t h  sexes (weighing 1.5 3 kg) were anaes-  
the t i zed  wi th  40 mg/kg pen tobarb i t a l ,  and ganglia of 
e i ther  side were expe r imen ted  on in a va r i e ty  of ways.  
In  the  1st group of animals,  the  ganglion on one side was 
s imply  s t imula ted  t h ro u g h  its pregangl ionic  nerve t r u n k  
for 5 min;  in a 2rid group the  s t imula t ion  was identical ,  
b u t  t he  animals  had  been  previous ly  given 10 mg/kg  

1 Acknowledgment: We thank Prof. J. DIAMOND for the helpful 
suggestions and the critical reading of the manuscript. 
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