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Propert ie s  of trehalase  f rom the m u s c l e s  of fresh water  prawn M a c r o b r a c h i u m  lamarre i  

R.  C. M u r t h y  ~ 
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Summary. T h e  t r e h a l a s e  f r o m  t h e  e x t r a m i t o c h o n d r i a l  f r a c t i o n  of  a b d o m i n a l  a n d  t h o r a c i c  m u s c l e s  of  M a c r o b r a c h i u m  
l a m a r r e i  w a s  p u r i f i e d  to  g i ve  a 12 .85fo ld  i n c r e a s e  in  spec i f i c  a c t i v i t y .  I t s  o p t i m u m  p H  w a s  6.0, K m  v a l u e  w a s  2.85 m M  
a n d  h a d  a m o l . w t  a r o u n d  120,000.  Tr i s  HC1 b u f f e r  i n h i b i t e d  t h e  e n z y m e  a c t i v i t y  b y  2 1 : 7 % .  

T r e h a l a s e  (E .C .3 .2 .1 .28 . ,  e - e ' - g l u c o s i d e  1 - g l u c o h y d r o l a s e )  
w a s  f i r s t  d i s c o v e r e d  in  i n s e c t s  b y  F re r e j  a c q u e  2 e v e n  b e f o r e  
t h e  r e c o g n i t i o n  of  t r e h a l o s e  in  t h e m .  S i nce  t h e n ,  i t  h a s  
b e e n  f o u n d  in m a n y  i n s e c t s  3. R e c e n t l y  i t  h a s  b e e n  c o n -  
f i r m e d  t h a t  b o t h  s o l u b l e  a n d  p a r t i c l e - b o u n d  t r a h a l a s e  a re  
p r e s e n t  in  t h e  m u s c l e  t i s s u e s  of  H y a l o p h o r a  cec rop ia% 
B l a b e r u s  d i s c o i d a l i s  5, P h o r m i a  r e g i n a  6 a n d  S c h i s t o c e r c a  
g r e g a r i a L  B o t h  t h e  t r e h a l a s e s  h a v e  b e e n  r e p o r t e d  to  
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Fig. 1. Effect of pH on the activity of tissue trehalase of M. lamarrei. 
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Fig. 2. Lineweaver-Burk plot for Michaelis constant  (Kin) of tissue 
trehalase of M. lamarrei. V, enzyme units/rag protein; S, substrate 
concentration. 

s h o w  s i m i l a r  e n z y m a t i c  p r o p e r t i e s ,  H o w e v e r ,  n o  r e p o r t s  
a r e  a v a i l a b l e  o n  t h e  p r e s e n c e  of t r e h a l a s e  in  c r u s t a c e a n  
m u s c l e  w h i c h  m i g h t  p l a y  a n  i m p o r t a n t  role  as  in  i n s e c t s .  
D u r i n g  t h e  s t u d y  of  e n z y m e s  in  t h e  t i s s u e s  of  f r e s h  w a t e r  
p r a w n  M a c r o b r a c h i u m  l a m a r r e i ,  a n  a p p r e c i a b l e  t r e h a l a s e  
a c t i v i t y  w a s  f o u n d  a n d  t h e  p r e s e n t  c o m m u n i c a t i o n  re-  
p o r t s  t h e  i s o l a t i o n  a n d  p r o p e r t i e s  of  t h e  e n z y m e .  
Material and methods. A n i m a l s  w e r e  p r o c u r e d  f r o m  t h e  
loca l  r i v e r  G o m a t i .  A f t e r  a t h o r o u g h  w a s h i n g ,  h o m o g e n a t e  
w a s  p r e p a r e d  f r o m  t h e  t h o r a c i c  a n d  a b d o m i n a l  m u s c l e s  
in  0.1 M p h o s p h a t e  b u f f e r  ( p H  6.0) u s i n g  a l l -g l a s s  h o m o -  
g e n i z e r  a n d  t h e  h o m o g e n a t e  c e n t r i f u g e d  a t  10,000 • g 
for  30 r a in  a t  0 ~  t o  s e p a r a t e  t h e  m i t o c h o n d r i a l  a n d  e x -  
t r a m i t o c h o n d r i a l  f r a c t i o n s .  S ince  e x t r a m i t o c h o n d r i a l  
f r a c t i o n  c o n t a i n e d  m o s t  of  t h e  e n z y m e  a c t i v i t y  i t  w a s  
s u b j e c t e d  to  r e p e a t e d  f r e e z i n g  a n d  t h a w i n g  a n d  t h e n  t o  
a m m o n i u m  s u l p h a t e  p r e c i p i t a t i o n .  T h e  r e s u l t i n g  f r a c t i o n  
w a s  a p p l i e d  o n  a D E A E  Ce l lu lose  c o l u m n  as  d e s c r i b e d  
p r e v i o u s l y  8. M o l . w t  of  t h e  e n z y m e  w a s  d e t e r m i n e d  b y  a 
s e p h a d e x  Ge l -100  c o l u m n  p r e v i o u s l y  e a l i b e r a t e d  w i t h  
m o l . w t  m a r k e r s  9. 
F o r  e n z y m e  a s s a y  r e a c t i o n  m i x t u r e  c o n t a i n i n g  0.2 m l  
e a c h  of  t h e  e n z y m e ,  0.1 M p h o s p h a t e  b u f f e r  a n d  t r e h a l o s e  
d i h y d r a t e  (0.2 M) w a s  i n c u b a t e d  a t  3 7 ~  for  1 h. T h e  re -  
a c t i o n  w a s  s t o p p e d  b y  p l a c i n g  t h e  t u b e s  in  b o i l i n g  w a t e r  
b a t h  for  5 m i n  a n d  t h e  a m o u n t  of  g l u c o s e  l i b e r a t e d  w a s  
d e t e r m i n e d  b y  G l u c o s t a t  R e a g e n t .  P r o t e i n  c o n t e n t  w a s  
e s t i m a t e d  b y  t h e  m e t h o d  of  L o w r y  e t  al.  1~ a n d  al l  c o l o u r  
m e a s u r e m e n t s  we re  m a d e  on  a B a u s c h  & L o m b  Spec -  
t r o n i c  20. 
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Purification of tissue trehalase from Macrobrachium lamarrei 

Stage of purification Volume (ml) Total protein (rag) Total units* Specific activity** Purification factor Recovery (%) 

Crude homogenate 150.00 472.5 190.50 0.403 1 • 100 
i0,000 • g supernatent  116.00 324.8 165.88 0.510 1,26 • 87.07 
Freezing and thawing (8 times) 116.00 324.8 186.76 0.575 1.42 • 98.03 
Ammonium sulphate precipitation 24.00 38.8 51.60 1.328 3.30 • 27.1 
DEAE cellulose fraction 17.5 4.9 25.37 5.178 12.85 • 13.3 

�9 * 1 enzyme unit  is the amount  of enzyme required to release 1 mole glucose from the substrate in 1 h at 37 ~ ** Specific activity = units 
of enzyme/rag protein. 
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Results and discussion. Nearly  13fold pur i f ica t ion was 
ob ta ined  by  the  m e t h o d  used and tile resul ts  of purifi-  
ca t ion are summar ized  in the  table.  The t issue t reha lase  
f rom M. lamarre i  showed o p t i m u m  ac t iv i ty  a t  p H  6.0 in 
0.1 M p h o s p h a t e  buffer  (figure 1). The p H  o p t i m u m  of 
whole body  t rehalase  of insects  ranged f rom 5.2 to  6.5; as 
for example  B o m b y x  mori  5.211, Galleria mellonella  5.512, 
P. regina 5.8 la, B. discoidalis  6.0 ~, Leucophaea  maderae  
6.014, H. cecropia 6.54, S. gregaria 6.0-6.5L This  value 
also resembles  the  p H  o p t i m u m  ob ta ined  for d iges t ive  
gland t reha lase  of M. lamarrei  (5.5)15. The purif ied pre- 
pa ra t ion  is h ighly  specific for t rahalose,  as revealed by  
the  subs t r a t e  specif ic i ty  tes ts  using o ther  e- l inked sub- 
s t ra fes  (sucrose, maltose,  melezitose and p -n i t ropheny l -  
~-D-glucoside). 
A value for the  Michaelis cons tan t  (Kin) of 2.85 mM was 
calcula ted f rom a L ineweaver -Burk  plot  (figure 2). Km 
values ob ta ined  for the  t issue t rehalase  f rom Blaberus  
3.3 mM 5, H y a l o p h o r a  3.6 mIV[ 4, P h o r m i a  1.3 mM '3 and  
Schis tocerca  3.8 mM ~. The mol .wt  of t he  enzyme  was 
e s t ima ted  to be a round  120,000. This  value is far less t h a n  
the  value ob ta ined  for t he  enzyme  of Mandusa  (250,000) s 
and  Drosophi la  (200,000) 16 bu t  it  is h igher  t h a n  t h a t  
r epor ted  for Blaberus  (80,000) 5. Abou t  21.7% of the  
enzyme ac t iv i ty  was inhibi ted  in Tris-HC1 buffer  sup- 
por t ing  the  previous observa t ions  7,1L Repea t ed  freezing 

and thawing  of the  10,000 • g s u p e r n a t e n t  cons iderably  
increased the  specific ac t iv i ty  of the  enzyme.  The same 
resul ts  were found by  earlier workers  4, 5, 7, 14. The enzyme  
was s table  a t  all t e m p e r a t u r e s  below 45 ~ for a t  leas t  3 h, 
bu t  a t  65~ i t  was  comple te ly  des t royed .  The en zyme  
could remain  in deep  freeze w i t h o u t  any  loss of ac t iv i ty  
for several  weeks. 
No repor t s  are avai lable  so far on the  proper t ies  of t re-  
halase f rom a c rus tacean  source. The p resen t  s t u d y  re- 
veals t h a t  the  t issue t reha lase  of M. lamarre i  has  m a n y  
features  in c o m m o n  wi th  the  t issue t reha lase  of insects .  
The p H  o p t i m u m  falls wi th in  the  same range, its ac t iv i ty  
is inhibi ted  by  Tris-HC1 buffer  and  i t  has  a Km value  of 
2.85 mM. Hence  i t  m a y  be concluded t h a t  t he  t reha lase  
of M. lamarre i  is m o r e  or less s imilar  in na tu re  to  t h a t  
ob ta ined  f rom insect  sources. 
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Summary. The electr ical ly- induced mot i l i ty  of isolated segments  of guinea-pig sciatic nerves  is repor ted.  This mot i l i ty  
was charac ter ized  by  waves  of tens ional  var ia t ions .  The removal  of Ca 2~ f rom the  suspending  solution,  the  add i t ion  
of E D T A  as well as anoxia,  resul ted in a d e c r e m e n t  of tension accompanied  by  a pro longued d u ra t i o n  of the  cycles of 
mechanica l  act ivi ty .  

One of the  first  repor t s  of the existence of an axona l  flow 
da tes  back to  app rox ima te ly  30 years  ago4, 5. Never the -  
less, the  mechan i sm by  which axoplasmic  c o m p o n e n t s  
migra te  along nerves  are no t  p resen t ly  known.  The 2 
theories  which  are more  widely accepted  6 pos tu la te :  
a) Per iaxonal  e lements  genera te  peristal ic pressure  waves 
which,  by  squeezing the  axoplasm,  can move  its compo-  
nen t s  distally,  b) There  are s t ruc tura l  changes  in axo- 
plasmic macromolecules  able to propel  inner  materials .  
0 c h s  has proposed  the  ' t r anspo r t  f i l ament  hypo thes i s '  
as an exp lana t ion  for the  axoplasmic  t r anspor t .  Accord-  
ding to this  theory ,  crossbridges exis t ing be tween  t rans -  
por t  f i l ament  and neurof i l aments  or micro tubules  were 
considered to  be involved in axonal  movemen t s ,  simi- 
larly to the  s i tua t ion  described for the  sliding f i l ament  
model  of muscle con t rac t ion  v. 
Bor isy  and Taylor  sugges ted  a specific colchicine b ind-  
ing pro te in  as the  m a y o r  c o m p o n e n t  of m a n y  axonal  
microtubules  8. Pusk in  and Berl have  shown t h a t  the  
mic ro tubu la r  prote in  has  actin-l ike proper t ies  9 and la te ly 
an ac tomyosin- l ike  p ro te in  has been isolated f rom the  
synap tosomal  f ract ion of bovine and ra t  brain10. On the  
o ther  hand ,  Weiss was able to  show cont inuous  per is ta l t ic  
mot ions  in isolated nerves  of young mice using micro- 
c inematographic  me thods  n. - Based on all these  data ,  
we considered it of in te res t  to explore the  possibi l i ty  of 

recording d is t inc t  signs of mechanica l  ac t iv i ty  in isolated 
nerve  p repara t ions  electr ical ly s t imula ted .  
Methods. Sciatic nerves  isolated f rom adul t  (500-700 g) 
guinea-pigs were used. Af ter  the  animals  were killed by  
decapi ta t ion ,  the  dis ta l  p a r t  of t he  pr inc ipal  t r u n k  of t he  
sciatic nerve was  dissected out.  Segments  of approxi -  
ma te ly  2 cm were removed,  p laced in a Petr i  d ish  con- 
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