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O r g a n  D i s t r i b u t i o n  of Drosophila L - 3 - H y d r o x y a c i d  : N A D  O x i d a s e  

L-3-hydroxyac id  d e h y d r o g e n a s e  (B-L-OHDH) (E.C-. 
1.1.1.45) is be l ieved  1 in m a m m a l s  to  be  i nvo lved  in the  
g lucu rona t e  p a t h w a y  w h e r e b y  D-glucuronic  acid is con- 
ve r t ed  to D-xylose 5 -phospha te .  However ,  i ts  role in  t h e  
m e t a b o l i s m  of Drosophila is cur~:ently u n k n o w n .  BORACK 
and  SOFER ~ h a v e  pur i f ied  th i s  e n z y m e  f rom adu l t  Droso- 
phila melanogaster. T h e y  h a v e  shown  i t  to  be soluble  a n d  
specific for t he  z - i somer  on ly  of gu lona te  a n d  3-hydro-  
x y b u t y r a t e .  

The  c u r r e n t  i n v e s t i g a t i o n  is a imed  a t  c o n t r i b u t i n g  to 
t he  e luc ida t ion  of t he  m e t a b o l i c  role of t he  e n z y m e  in 
Drosophila b y  d e t e r m i n i n g  i ts  specific a c t i v i t y  in t he  
o rgans  of l a rvae  of Drosophila melanogaster. 

Materials and methods. On successive days,  approx i -  
m a t e l y  50 t h i rd  i n s t a r  l a rvae  of t he  s t r a in  D a e k w a n r y e o n g  
were d issected  in ice-cold 0.05 M p h o s p h a t e  buffer,  
p H  7.5. E a c h  day  a d i f fe ren t  o rgan  was isola ted a n d  
pooled in a 3 ml  t e s t  t u b e  c o n t a i n i n g  a smal l  a m o u n t  of 
t he  d issec t ion  buffer ,  a n d  assayed  for t o t a l  e n z y m e  
a c t i v i t y  a n d  soluble  pro te in .  E a c h  pooled o rgan  was 
washed  3 t i m e s  in  t he  h o m o g e n i z a t i o n  buffer ,  h a n d  
homogen ized  w i t h  a t e f lon  pes t le  a n d  cen t r i fuged  a t  
17,000 Xg for 20 rain.  B - L - O H D H  a c t i v i t y  was  d e t e r m i n -  
ed in t he  s u p e r n a t a n t  us ing  a B e c k m a n  A c t s  I I I  doub le  
b e a m  record ing  s p e c t r o p h o t o m e t e r .  T he  c u v e t t e  c h a m b e r  
a n d  assay  so lu t ions  were m a i n t a i n e d  a t  30~ and  all  
assays  were begun  b y  a d d i n g  enzyme.  N A D H  p r o d u c t i o n  
was m e a s u r e d  b y  a n  increase  in a b s o r b a n c e  a t  340 nm,  
a n d  I u n i t  of a c t i v i t y  is def ined as t he  p r o d u c t i o n  of 1 
nmole  of N A D H  per  rain. E n z y m e  a c t i v i t y  was measu red  
in an  as say  so lu t ion  cons i s t ing  of a f ina l  c o n c e n t r a t i o n  
of 3 X 10-3 M NAD,  0.04 M L-gulonate,  0.16 M pyrazo le  
( inhib i t s  Drosophila alcohol  d e h y d r o g e n a s e  3) in  0.1 M 
tris-HC1, p H  8.2, to  a f ina l  v o l u m e  of 1.1 ml. P r o t e i n  was 
d e t e r m i n e d  b y  t h e  m e t h o d  of LOWRY et  al. 4 

Results and discussion. T h e  Tab le  shows t h a t  L-3-hydro-  
xyac id  d e h y d r o g e n a s e  (B-L-OHDH) has  i ts  g r ea t e s t  spe- 
cific a c t i v i t y  in  t he  Ma lp igh i an  tubules .  I t  also shows t h a t  
t he  e n z y m e  is p r e s e n t  in r  e la t ive ly  h igh  a c t i v i t y  in  t he  
Malp igh ian  t ubu l e s  a n d  in tes t iue .  There  are r e l a t ive ly  
smal l  a m o u n t s  of a c t i v i t y  in  t he  carcass,  b r a i n  a n d  fa t  
body.  The  e n z y m e  was  no t  d e t e c t a b l e  in t h e  s a l i va ry  
g lands  or imag ina l  discs. BO~ACK 5, us ing  h i s tochemica l  
s t a in ing  of t he  i n t a c t  i sola ted o rgans  of l a rvae  of t he  
same  s t r a i n  of Drosophila rnela~ogaster, d e m o n s t r a t e d  a 
s imi la r  d i s t r i b u t i o n  of a c t i v i t y  of th i s  enzyme.  I n  t h a t  
s t u d y  t he  b r a i n  did  no t  show B - L - O H D H  ac t iv i ty .  
A p p a r e n t l y  in t he  bra in ,  e i t he r  t he  e n z y m e  is p r e s en t  a t  a 
level  which  is too low to  be de t ec t ed  h i s tochemica l ly ,  or 
th i s  o rgan  is i m p e r m e a b l e  to  one or more  of t he  c o m p o n e n t s  
of the  h i s tochemica l  s t a in ing  solut ion.  

Organ Enzyme units Protein (rag) Specific 
activity ~ 

Malpighian tubule 72 0.347 207.5 
Intestine 60 1.420 42.2 
Carcass 9 1.055 8.5 
Brain 4 0.570 7.0 
Fat body 6 1.260 4.8 
Salivary gland not detectable 0.110 -- 
Imaginal disc not detectable 0.235 -- 
10 whole larvae/larva 2.6 0.141 18.4 

Enzyme units/rag protein. 

I n  t he  p r e sen t  i nves t iga t ion  i t  was  no t  possible  to  
s epa ra t e  t h e  ch i t inous  carcass  f rom the  a t t a c h e d  ske le ta l  
muscles,  and  t h e  specific a c t i v i t y  of t he  ' carcass '  inc ludes  
b o t h  these  s t rucures .  H i s tochemica l ly  a t he  ske le ta l  
muscles  showed  in tense  s t a in ing  for  t he  enzyme,  whi te  t h e  
ch i t inous  carcass  showed none.  P r e s u m a b l y  t he  des igna ted  
a c t i v i t y  of t h e  ' carcass '  in  t he  p r e sen t  r e p o r t  is c o n t a i n e d  
w i t h i n  t he  a t t a c h e d  skele ta l  muscles.  There  are no o the r  
r epor t s  in  t h e  l i t e r a tu re  of t h e  o rgan  or t issue d i s t r ibu-  
t ion  of B - L - O H D H  in  i nve r t eb ra t e s .  However ,  t he  
e n z y m e  has  been  shown  in hog  and  beef  6 and  sheep 7 
to  be  p re sen t  in  t he  h ighes t  a c t i v i t y  in  t h e  k idney.  The  
m a m m a l i a n  kidI~ey is cons idered  to be ana logous  to t he  
Ma lp igh i an  tubu les  of Drosophila. I~OUNDAKJIAN a n d  
S1NOSX~TELL 7 d e t e r m i n e d  t h e  t i ssue  d i s t r i b u t i o n  of 3- 
h y d r o x y b u t y r a t e  d e h y d r o g e n a s e  in t he  cytosol  of sheep. 
S u b s e q u e n t l y  s t h e y  showed  t h a t  th i s  a c t i v i t y  is t h a t  of 
t3-L-OHDH. Assuming  t h a t  t he  a c t i v i t y  of t he  carcass  
in  t he  p r e s e n t  i nves t iga t ion  is t h a t  of t he  ske le ta l  muscles,  
t h e n  t he  t i ssue  d i s t r i b u t i o n  of the  e n z y m e  in sheep 7, 
d e t e r m i n e d  a t  a m o l / h  pe r  g of t issue, is iden t ica l  in 
o rder  of d i s t r i b u t i o n  to  t h a t  of the  specific a c t i v i t y  of 
t h e  e n z y m e  in t he  ana logous  o rgans  in Drosophila. This  
order  of d i s t r i b u t i o n  of B - L - O H D H  a c t i v i t y  w i t h i n  t he  
o rgans  of Drosophila l a r v a e  is d i f fe ren t  than that of 
alcohol  d e h y d r o g e n a s e  9 and  soluble  acon i tase  and  N A D P -  
i soc i t ra te  d e h y d r o g e n a s e  ~~ The  c u r r e n t  i nves t i ga t i on  
suggests  a s imi la r i ty  of f unc t i on  of B - L - O H D H  in b o t h  
m a m m a l s  and  Drosophila based  on  d i s t r i b u t i o n  of t h e  
e n z y m e  w i t h i n  t he  organisms.  F u r t h e r  e luc ida t ion  of t he  
role of B - L - O H D H  in Drosophila m a y  be f o r t h c o m i n g  in 
s tud ies  wh ich  are c u r r e n t l y  in progress  11. 

Rdsumd. L ' a c t i v i t 6  sp6cif ique de L-3-hydroxy  acide 
d~hydrog6nase  a ~t~ d6 te rmin6e  d a n s  los o rganes  isol~s 
de la l a rve  de Drosophila malanogaster. L ' e n z y m e  
pr6sen te  son ac t iv i t6  sp6cif ique la plus  in t ense  dans  los 
t ubu l e s  de Malp ighi  et  de moins  en  moins  m a r q u 6 e  dans  
la cuticule,  le ce rveau  e t  le corps  gras. 
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