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ences in the  same direct ion,  and the  paramete rs  were 
found to represent  the  lef t -hand coord ina te  system. The 
absolute  conf igura t ion  of Achromyc in  thus  ob ta ined  (Ib) 
was consis tent  wi th  tha t  de te rmined  by  DOBRYNIN et  
al. 6. A pro jec t ion  of t he  s t ruc ture  down the  c axis is 
g iven in F igure  1. 

At  this  s tage we re -examined  the  absolute  configura-  
t ion  of p i l la ronone  monobromoace t a t e  by  using the  same  
ins t rumen t  and the  same compu te r  program.  39 Bi jvoe t  
pairs  out  of 40 suppor ted  the  previous  result .  The  oppo- 
site conf igura t ion  a t  4, 4a  and 12a of p i l laronone to 
te t raeycl ines  was thus  confirmed.  Though  i t  m igh t  
require  fur ther  inves t iga t ions  to apply  the  absolute  con- 
f igurat ion ob ta ined  wi th  pi l laronone d i rec t ly  to pil laro- 
myc in  A, i t  seems to be improbab le  t h a t  the  configura-  
t ions of the  3 a symmet r i c  carbon a toms  were s imul-  
taneously  reversed in the  chemica l  processes f rom the  
l a t t e r  to  t he  former.  I n  th is  w a y  the  p roduc t ion  b y  
bac te r ia  of the  same genus of s t ruc tu ra l ly  re la ted ant i -  
biotics wi th  opposi te  ch i ra l i ty  a t  A ring was demon-  
s t rated.  

The  close s imi la r i ty  among  hydrochlor ides  of Achro-  
mycin,  Aureomyc in  and Te r r amyc in  was recognized in 
the i r  conformat ions .  The  4 s t a t emen t s  m a d e  by  DONOHUE 
et  al. s for Aureomyc in  hydrochlor ide ,  ver if ied by  CID- 
DRESI)NER 5 for Te r r amyc in  hydrochlor ide ,  have  p roved  
to be t rue  also for Achromyc in  hydrochlor ide .  For  
instance, an  abno rma l  amide  group, w i th  the  C-N bond 

length  shorter  t han  the  C-O bond was also found in the  
present  analysis  (Figure 2). Bond distances in Figure  2 
suggest  t h a t  double  con juga t ion  is main ta ined  wi th  2 
carbonyl  groups and the  amide  group.  

Similar i t ies  were also found in thei r  hydrogen  bonding.  
The  molecule  is held toge the r  th rough  a three-dimen-  
sional ne t  of hydrogen  bonds to  t he  chlorine ions, each 
chlorine being a t t a ched  to 4 d i f terent  molecules.  I t  was 
clarified tha t  the  hyd roxy l  group (proton donor) in 
Te r ramyc in  and the  chlorine a t o m  (proton acceptor)  in 
Aureomycin  have  no s ignif icant  influence on inter-  
molecular  in te rac t ions  and, therefore,  on crys ta l  s truc- 
tures of thei r  hydrochlor ides .  

Zusammen/assung. Durch  R 6 n t g e n - S t r u k t u r a n a l y s e  
wurde  die absolu te  Konf igura t ion  des A n t i b i o t i k u ~ s  
Aehromycin  e rmi t t e l t .  Sie ist  zu der jenigen des ver-  
wandten,  aus  Ku l tu r en  von Streptomyces [lavov{rens 
s t a m m e n d e n  P i l l a romycins  A entgegengesetz t .  
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Incorporation of c~a-Leucine in vivo by the Meal 

Amino  acid incorpora t ion  is used as a cri terion of 
pro te in  synthesis.  No one would disagree wi th  the  s tate-  
m e n t  t ha t  pro te in  synthesis  is a measure  of nucleic acid 
metabol i sm.  Thus,  dur ing the  metamorphos i s  of several  
insect  species, the  ra t io  of R N A / D N A  increases ju s t  pr ior  
to  adu l t  emergence  or  dur ing  the  ear ly  phases of adul t  
d e v e l o p m e n t  I,~. This  even t  is corre la ted wi th  s imi lar  
increases in amino  acid ac t iva t ion  a and t r ansamina t ion  4 
b o t h  of which  are re la ted  to  prote in  synthesis.  Severa l  
workers  have  used labelled amino  acids in studies of 
pro te in  synthesis  in var ious  insects. Most  s tudied the  
b iosynthet ic  capac i ty  of different  tissues a t  d i f ferent  
deve lopmenta l  stages. SI~mEMATSU s, work ing  wi th  the  
fa t  body  of t he  last  l a rva l  ins tar  of Bombyx mori, showed 
t h a t  marked  b iosynthe t ic  a c t i v i t y  coincided wi th  an 
increased h a e m o l y m p h  pro te in  content .  PRICE 6'7 showed 
t h a t  fa t  body  f rom 4-day-old  Catliphora erythrocephala 
l a rvae  had t h e  h ighes t  ra te  of incorporat ion,  while a 
marked  decline followed a t  l a te r  s tages and by  the  s ix th  
day  v e r y  l i t t le  incorpora t ion  was found.  CHIPPENDALE 
and KILSY s examined  the  re la t ionship  be tween  the  
prote ins  of the  h a e m o l y m p h  and the  fa t  body  dur ing  
metamorphos i s  of the  large whi te  but ter f ly ,  Pieris bras- 
sicae. T h e y  also no ted"  t h a t  the  fat  body  and midgut ,  
b u t  no t  the  haemolymph ,  in mid-f i f th  ins tar  l a rvae  of 
Pieris are  ac t ive  sites of p ro te in  synthesis .  The  purpose  
of th is  s tudy  is to inves t iga te  the  ra te  of pro te in  synthesis  
a t  d i f ferent  deve lopmen ta l  s tages of the  insect  Plodia 
interpunctella. 

Material and methods. The insects were  cu l tured  in our  
l abora to ry  in cyl indr ica l  glass tubes  1 0 × 2 0 c m .  As 
rear ing  medium,  a m ix tu r e  of chicken mash, glycerine 
and honey  in a 6 : 1 : 1  p ropor t ion  was used. The  room 
t empera tu re  was be tween  28-30°C and the  re la t ive  
h u m i d i f y  40-50%.  Unde r  the  above  condi t ions  the  to t a l  

Moth Plodia interpunctella During Development  

life cycle of the  insect,  f rom the  day of ha tch ing  unt i l l  
the  day  of adul t  emergence  was a t  least  28 days. The  
ages used here were:  L a r v a e  15-day-old (L,5); 18-day-old 
(L1B) ; Spinning L a r v a e  [(SL) last  instar,  which developed 
a green hue] ; Pre  pupae  [(PP) immobi le  spinning larvaeJ ; 
Pupae  4-day-old (P4) ; 6-day-old (P6) ; and 8-day-old (Ps) ; 
and newly  emerged  adul ts  males  and females.  8 × 10 -~ ~Ci 
of rad ioac t ive  solut ion were injected in to  each individual  
w i th  an  'Agla '  m ic rome te r  syringe. The  animals  were 
homogenized  wi th  a Tris buffer  solut ion of p H  7.5 a t  
2 and 4 h af ter  inject ion.  The  homogena te  was boiled 
for 10 rain and placed in a wa te r -ba th  wi th  mechanica l  
shaking a t  37°C for 2 h, af ter  adding an equal  v o l u m e  
of 1 N  NaOH.  The mix tu r e  was then  centr i fuged in a 
'So rva l l  RC 2B' centr i fuge for 20 rain at  1510g. The  
prec ip i ta te  was discarded and the  superna tan t  was used 
for fu r the r  s tudy.  The  prote ins  were p rec ip i t a ted  by  
adding  3 M  tr ichloroacet ic  acid. Each  e therdr ied  sample  
of p rec ip i ta ted  prote ins  was taken in ace tone  and dr ied  
on the  ta red  p lanche t  before being in t roduced  in the 
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counter. The radioactivi ty was measured with an auto- 
matic Nuclear Chicago gas flow counter. Proteins were 
determined by the method of LOWRY 10. 

Results and discussion. From the Figure it is seen tha t  
there are significant differences in the incorporation of 
radioactive leucine at  several of the developmental  
stages of the insect. Thus, in the early larval stage Lz~, 
the uptake by total  animal is greater than in the late 
larval stage Lls. This finding parallels results of 
PRICE s, ?,xz, who reported that  in blowfly larvae cultured 
at  25°C the high rate of protein synthesis in the fat body 
decreases rapidly in the late larvae (aged from 4 to 6 
days). Further, CHIPPENDALE and KILB¥ 9 found that  
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Incorporation of C*4-1eucine into protein of different developmental 
stages of Plodia interpunctella, Ct~-leucine was injected (a) 2 h and 
(b) 4 h before the animals were sacrificed. 

the relative in vivo protein synthesis in mid-fifth instar 
Pieris brassicae larvae is high in the fat body and midgut,  
which may be considered active sites of protein synthesis. 
In the pupal stage we found 2 other smaller peaks of 
increasing rate of protein synthesis. These appeared in 
the stages of pre-pupa and 6-day-old pupa. This observa- 
tion can be correlated with the changes occurring in the 
fat body. BUTTERWORTH et al. 1~ observed changes in the 
fat body in the late pre-pupal stage when proteinaceous 
granules, which were stained with fast green, began to 
appear. On the other hand, WALKER 13 reported that  
during the pharate pupal stage, each fat body cell becomes 
packed with many granules and fat vacuoles. CHIPPEN- 
DALE and KILBY s suggested tha t  fat body stores haemo- 
lymph proteins during the pharate pupal stage. 

A significant increase of protein synthesis was observed 
in the adults. This finding supports the suggestion of 
CHIPPENDALE and KILBY 9 tha t  some other tissues may 
also participate in haemolymph protein synthesis. Thus, 
except for the fat body, other cells or differentiated tissues 
like midgut become possible active sites for haemolymph 
protein synthesis. I t  is of interest tha t  the males showed 
a rate of protein synthesis twice as high than the females. 
No ready explanation is available for this finding. 

Zusammen/assung, Die Einbaurate  fiir Leucin-14C in 
die K6rperproteine ist in 15tAgigen Larven und Adult- 
insekten yon Plodia interpunctella bedeutend h6her als 
in den Zwischenstadien. Bei letzteren zeichnen sich Vor- 
puppen und 6ttLgige Puppen durch eine h6here Einbau- 
rate aus. Miinnliche Fal ter  inkorporieren mehr Leucin 
als weibliche. 
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Dissociation of Avidin-Biotin Complex in vivo 

Avidin, a toxic glycoprotein, which renders biotin 
unavailable for animal and microbial growth combines 
firmly with biotin to yield an avidin-biotin complex 
with a dissociation constant of 10-ZSMZ. The avidin- 
biotin complex was found to be extremely stable. I t  is 
stable over a wide pH range 2, 3 and towards heat, even 
steaming at 100°C for a short period*, 5. Furthermore,  
biotin, when combined with avidin, cannot be liberated 
from the avidin-biotin complex by ordinary proteolytic 
enzymes 6. 

In contrast to the effectiveness of avidin to cause egg 
white injury upon oral administration, GY6RGY and ROSE 7 
found that  its injection was shown to have a curat ive 
effect on the same deficiency disease. This was explained 
by FRAENKEL-CoNRAT and FRAENKEL-CoNRAT s that 

biotin in the avidin-biotin complex presumably is re- 
leased under physiological conditions and then fellows 
a path  similar to that  of free biotin. In the present 
investigation tracer techniques have been used to further 
confirm this problem. 

Pure avidin used in this study was prepared by the 
method of MELAMED and GREEN 9 with an act ivi ty  of 
13.4 U]mg. 

Avidin-radiobiotin complex (A-B*) was prepared from 
appropriate amount  of avidin saturated with excess 
amount  of D-biotin-carbonyl-14C. The excess free radio- 
biotin was removed from the solution by dialysis against 
0 .2M ammonium carbonate. The undialyzed material, 
A-B*,  was lyophilized and dissolved with appropriate 
amount  of normal saline. 4 male rats (Sprague-Dawley 


