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Alcohol Dehydrogenase Activity During Metamorphosis of Ephestia kiihnieUa ~ 

Deve lopmenta l  changes  in the  ac t iv i ty  of the  enzyme 
alcohol dehydrogenase  (ADH) have  been descr ibed in 
Drosophila melanogaster 3, 3. During  the  pupa l  period,  when  
the  reorganiza t ion  f rom a larval  to  an adul t  b o d y  plan is 
t ak ing  place, the  ac t iv i ty  of A D H  per  organism has been 
shown to  decrease in t he  early pupa,  reach a min imum,  and  
rise pr ior  to eclosion, following a U-shaped  curve 3. Similar  
ac t iv i ty  curves have  been  repor ted  for several  o ther  
enzymes  dur ing  pupa l  life of various insects  (reviewed in 
references 4 and 5). In  m a n y  cases these  have  been inter-  
p re ted  as being a ref lect ion of his tolysis  of larval  s t ruc tures  
fol lowed by  his togenesis  of adul t  s t ructures .  In  t he  p resen t  
communica t ion ,  the  p a t t e r n  of change  in A D H  ac t iv i ty  is 
descr ibed in the  pupa  of the  meal  m o t h  Ephestia ki~hniella. 

A highly  inbred  wi ld - type  s t ra in  known as N C R  was 
used exclusively.  The m e t h o d  of rear ing and  s taging 
Ephestia pupae  has been previous ly  described".  Staged 
pupae  raised at  23-24~ were homogenized  in chilled 
dist i l led wa te r  (10 individuals  per  rnl, or app rox ima te ly  
100 mg of mater ia l  per  ml) by  means  of a moto r -d r iven  
tef lon and glass homogenizer .  The ex t r ac t  was centr i fuged 
in a Sorvall  Ref r igera ted  Centrifuge at  30,000 • g for 
mix tu re  consis t ing of 0.1 rnl 2-butanol,  0.1 ml  nicoti- 

As shown in the  Figure,  dur ing  the  first  6 days  following 
pupa t ion ,  a U-shaped  curve is app rox ima ted .  However ,  
A D H  ac t iv i ty  drops  off sharp ly  following the  6th day,  and  
reaches a low value on the  8th day  which remains  
re la t ively  cons t an t  for the  dura t ion  of the  pupa l  
period.  The sudden  drop in ac t iv i ty  dur ing  mid-  
pupa  is in con t ras t  w i th  the  p a t t e r n  of A D H  ac t iv i ty  
repor ted  for Drosophila 3. The descending por t ion  of the  
curve for the  f i rs t  3 days  following pupa t ion  m a y  ref lect  
his tolysis  of larval  s t ructures .  The subsequen t  sharp  rise 
and  fall in ac t iv i ty  canno t  be easily in te rpre ted .  By the  
6 th  day  the  p u p a  as a whole  is well  advanced  in t h e  devel-  
o p m e n t  of adul t  s t ructures ,  t h o u g h  me tamorphos i s  is far  
f rom complete .  There  is no obvious  correlat ion be tween  a 
specific morphogenic  process and  the  peak  of A D H  ac t iv i ty  
on the  6th day. At  th is  po in t  the re  is no evidence t h a t  a 
decrease or an increase in A D H  ac t iv i ty  is due to  degrada-  
t ion or synthes is  of enzyme  molecules.  However ,  frorn a 
s t u d y  on the  effect  of the  nucleic acid base analog 5- 
f luorouracil  on the  changes  in A D H  ac t iv i ty  descr ibed in 
th is  communica t ion ,  evidence exis ts  t h a t  th is  develop-  
menta l  p rog ram is d e p e n d e n t  on synthes is  of nucleic acid 
dur ing a specific por t ion  of pupa l  lifeL 
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Changes in units of ADH activity per organism during 
the pupal period of Ephestia. Each point represents a 
determination on at least 30 individuals. The first 
point represents individuals 0-6 h after pupation. 
The other points represent daily intervals, but accu- 
rate within 4- 3 h (e.g., 2 days after pupation is 48 
4- 3 h, etc.). Emergence of adults occurs 13 days after 
pupation. The last point represents individuals still 
in their pupal cases, but about to emerge as adults. 

20 min.  0.1 ml  of the  s u p e r n a t a n t  was added  to a react ion 
namide  adenine  dinucleot ide  (NAD)solut ion (10 mg/rnl), 
and  3 ml  of 0.1 M glycine-sodium hydrox ide  buffer  a t  
p H  9.5. The increase in absorbance  of the  react ion mix tu re  
per  min  a t  a wave len th  of 340 n m  was measured  in a 
Beckm an  D U  Spec t rophotorne te r .  The l ight  p a t h  was 
1 crn, and the  t e m p e r a t u r e  of t he  react ion mix tu re  was 
m a i n t a i n e d  a t  30~ An increase in absorbance  of 0.001 
per  rnin as compared  to  a reac t ion  mix tu re  w i thou t  added  
subs t r a t e  (2-butanol) was t aken  as one uni t  of A D H  
act iv i ty .  If  t he  a m o u n t  of enzyme  p repa ra t ion  is increased 
in the  reac t ion  mix ture ,  the  uni ts  of enzyme ac t iv i ty  
increase in a l inear fashion to  a t  least  a value of 80. 

Zusammen/assung. Bei P u p p e n  der  Mehlmotte ,  Ephestia 
hi~hniella, wurde  der  Verlauf  der  Alkohol -Dehydrogenase-  
Ak t iv i tg t  pro Tier bes t i rnmt  : anfgngl ich Akt iv i tg tsabfa l l ,  
e r re icht  am 4. Tag nach  der  V e r p u p p u n g  ein Min imum;  
hierauf  erfolgt  ein M a x i m u m  am 6. Tag. Nach e rneu tem 
Abfal l  b le ibt  die Akt iv i t i i t  vom 8. Tage an auf erniedrig- 
tern, re la t iv  k o n s t a n t e m  Niveau.  
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