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un m61ange m6thylal/m6thanol (4/1), s6ch6s 5. l '6tuve 5. 
100~ en pr6sence de 5 ml de m6Iange scintillateur. 
PPO 5 g; dimethyl POPOP 0,3 g; toluene 1000 ml. Les 
prot6ines sont d6termin6es par la m6thode de LOWR,r s. 

Rdsultats. Dans les conditions d6finies au paragraphe 
(~Mat~riel et m6thodes~ et en prgsence des membranes 
granulaires, on obtient Ulle synth6se peptidique dont la 
cin6tique est rep%sent6e sur la Figure (courbe a). Cette 

' conrbe montre que la synthSse peptidique cesse au bout de 
20 5. 30 rain d'incubation. 

Si, apr~s avoir r6alis6 une telle synth~se prot6ique 
pendant 30 rain en rempla~ant les acides amings marqu6s 
par des acides amin6s Iroids, on incube g nouveau 
pendant 30 rain 5. 37~ en pr6sence d 'UDP-N-acetyl-  
glucosamine 1~C, on n'observe qu'un accroissement trgs 
faible d'incorporation de N-acetylglucosamine par rapport 

un t6moin ne comportant  pas les acides amin6s non 
marqu6s; si l 'on rapporte la radioactivit6 mesu%e aux 
prot6ines de la fraction des membranes granulaires, on 
trouve une valeur de 40 cpm/mg. 

Par contre, si l 'UDP-N-acetylglucosamine est intro- 
duit dans le milieu en m~me temps que les acides amin6s, 
on obtient 400 cpm/mg de pro%ines. Les 6tudes cin6tiques 
du transfert de la N-acetylglucosamine sont donn6es sur 
la Figure (courbe b): en l 'absence de synth~se prot6ique 
(courbe c): en pr6sence de synth~se prot6ique; on note 
une nette dissociation de ces 2 courbes cin6tiques. Enfin 
la puromycine ~ la concentration 10 -a M abaisse la 
synth~se prot6ique d'un facteur 2,5 et le transfert de 
N-acetylglucosarnine d 'un facteur 1,9. 

Discussion. Nous avons mis en 6vidence une activit6 
de transfert de la glucosamine qui semble d@endente de 
la synth6se prot6ique; cette N-acetylglucosaminyltrans- 
f6rase pr6sente les particularit6s suivantes: d'une part  
elle est inhib6e par la pnromicyne avec un taux d'inhibi- 
tion voisin de celui observ6 pour la synthgse prot6ique, 
d 'autre part elle est localis6e darts les membranes granu- 
laires. La contamination de cette fraction par l 'appareil 
de golgi qui renferme une autre N-acetylglucosaminyl- 
trans%rase mais non inhib6e par la puromycine n'est que 
de 1% 2-,. On peut donc la consid6rer comme responsable 

du transfert de la premiere glucosamine 6tablissant la 
liaison peptide-glucide. 

Une synth~se prot6ique p%alable est sans action sur 
elle; au contraire, si on r6alise en m~me temps une 
synth~se prot~ique et le transfert du r~sidu glucidique, 
l 'activit6 de cette N-acetylglucosaminyltransf6rase est 
net tement  augment6e. I1 semblerait que ce transfert ne 
puisse se produire qu'5 un moment pr6cis de la synthgse 
de la chaine peptidique acceptrice. On sait que cette 
derni~re acquiert tres r i te  une structure tridimensionnelle ~~ 
alors mSme qu'elle est toujours li~e aux ribosomes, cette 
derni~re 6voluant 5 mesure que la synth~se se poursuit. 
On peut slots snpposer qu'au cours de cette 6volution, la 
chaine peptidique se trouve darts des conditions favorables 
au fonctionnement de la glucosaminyltransf~rase voisine, 
soit par une position spatiale idione, soit en d6masquant 
le triplet-asparagine-x-S~rine (ou th6orine) - qui consti- 
tuerait  le signal de transfert. Ces conditions seraient 
fugitives, c'est pourquoi une synth~se prot6ique 5 priori 
augmente la quantit6 de chaines peptidiques acceptrices 
mais pas les capacit~s r6elles de transfert du syst~me. 

Summary. The present report is concerned with an 
N-acetylglucosaminyltransierase which catalyzes the 
transfer of N-acetylglucosamine from UDP-N-acetyl-  
glucosamine to nascent protein chains. This enzyme is 
localized in a rough microsomes fraction prepared accord- 
ing to the method of DALLNER a. 
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Variation in Trehalase Activity in the Fat Body, Intestine and Haemolymph of 
Philosamia ricini (Eri-Silkworm) During Development 

Presence of trehalase was first demonstrated by 
FREREJACQUE I in insects that  feed on fungi. This enzyme 
brings about the hydrolysis of trehalose, a non-reducing 
disaccharide, to glucose whereby trehalose participates 
in various metabolic activities indirectly in the hydroly- 
zed form. The occurrence of trehalase in different tissues of 
various insects with a predominant activity in the salivary 
gland and intestine has been reported by many investi- 
gators 2-is. While its presence in insect haemolymph or fat 
body has been demonstrated by I-tOWDEN and KILBY 17 
and others s, is, 16, DERR a n d  RANDALL 4 have reported its 
absence in both these insect tissues. Absence of trehalase 
in insect haemolymph, as reported by many 2,14,16'1s, 
could be at tr ibuted to the presence of inhibitors in the 
haemolymph 19. Decline in blood trehalose level accompa- 
nied with high trehalase activity has been shown to be 
associated with a process requiring energy and with 
another for providing substrate for chitin synthesis 19. 

t~hilosamia ricini fat body 20, as well as the entire larval 
tissue homogenate 21, have been observed to exhibit 
elevated glycogen level during larval development and a 
decline during larval-pupal transformation and early 

pupal period, followed by a slight increase till ecdysis. The 
variations in glycogen level could possibly be correlated 
with the variations in active phosphorylase activity. 
Coupled with this, a variable pattern obtained for total 
haemolymph carbohydrate of Philosamia ricini (PANt 
and LACY, unpublished data) induced us to study the 
variations in trehalase act ivi ty of different tissues of 
Philosamia ricini, an insect of economic importance in 
Indian Silk Industry, during development. 

Materials and methods, Rearing of Philosamia ricini was 
carried out as described by PANT and LAcY ~2. Tissue 
homogenates of larvae and pupae were made as described 
earlier 20. Larval haemolymph was collected as described 
by PANT and AG•AWAL 2a. Trehalase act ivi ty was assayed 
as described by DAHLQVIST 24 and D~RR and RANDALL 4 
by estimating the rate of trehalose hydrolysis. The assay 
system, consisting of trehalose solution (0.6 ml, 0.14 M), 
phosphate buffer (2.1 ml, 0.1 ~I, PH 5.6) and enzyme 
solution (0.3 ml) or haemolymph (0.05 ml) was incubated 
at 30 ~ for 30 rain, after which the reaction was stopped 
by heating the tubes in a boiling water bath for 5 min. The 
glucose released was estimated by employing glucose 
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oxidase as descr ibed by  THOMPSON 25. P ro te in  was es t ima-  
ted  by  Folin Ciocal teau 's  me thod  modif ied  by  LowRy 
et  al. *~ employing  bovine  se rum a lbumin  as t he  s t andard .  
Trehalase  ac t iv i ty  has been  expressed in t e rms  of ag of 
glucose released/rag pro te in  in 30 min  under  the  assay 
condit ions.  

Results and discussion. Sufficient  evidence has now 
accumula ted  suggest ing t h a t  the  fall in t he  blood tre- 
halose level dur ing muscular  ac t iv i ty  or s t a rva t ion  is due 
to  the  ready  avai labi l i ty  of t rehalose  as an immed ia t e  
ca rbohydra t e  reservel~, 26 involving UDP-glucose  27. The 
ra te  a t  which  t rehalose is uti l ized has  been observed to  be 
a lmost  a t  the  same ra te  a t  which it is syn thes ized  and 
secreted.  The enzyme responsible  for this  has  been  con- 
s idered to  be trehalase.  P redominance  of t rehalase  ac t iv i ty  
in the  larval  in tes t ina l  t issue of several  insects  has been  
demonstrated13,~4,1s,2s. Da ta  ob ta ined  for Philosamia 
ricini in the  p resen t  inves t iga t ion  suggest  t h a t  in tes t ina l  
t rehalase  plays  an i m p o r t a n t  role in the  b iosynthes is  of 
glycogen in the  fat  b o d y  as well as in the  ma in t enance  of 
blood sugar level and  its absorpt ion.  

The in tes t ina l  t issues of the  larvae of Philosamia ricini 
show an increase in t rehalase  ac t iv i ty  dur ing  the  5th 
ins tar  (Figure). A possible  exp lana t ion  for this  h igh 
t rehalase  ac t iv i ty  via  the  in tes t ina l  t issue could be ruled 
out  since the  enormous  consumpt ion  of food by  the  larvae 
resul ts  in t he  increase of glycogen level of the  fa t  body  in 
add i t ion  to i ts  a l ter ing the  concen t ra t ion  g rad ien t  which 
pe rhaps  br ings abou t  the  escape of t rehalose  into the  gut. 

Trehalase ac t iv i ty  has been  demons t r a t ed  in the  fat  
body  of Celerio euphorbiae 18, Bombyx mori1% Samia 
cynthia ricini 16 and Schistocerca gregaria ~7. Similar  da ta  
ob ta ined  for the  fa t  body  of Philosamia z, icini depic t ing  
e levated  t rehalase  ac t iv i ty  dur ing  the  4th ins ta r  followed 
by  a fall in t he  last  5th instar ,  suggest  t h a t  t rehalase  of 
t he  fa t  body  provides  a subs t r a t e  for glycogen synthes is  
in the  fat  body.  

Presence  of t rehalase  in the  h a e m o l y m p h  has been 
d e m o n s t r a t e d  in Celerio euphorbiae ~3, while its absence has 
been repor ted  in o the r  insects  I~, ~e, 29. Da ta  ob ta ined  for 
Philosamia ricini suppor t  t he  la t t e r  observat ion,  only 
dur ing the  3rd ins ta r  stage. However ,  larval  h a e m o l y m p h  
dur ing 4 th  and  5th ins ta r  s tages exhibi ts  considerable  
t rehalase  act iv i ty .  
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Variation in trehalase activity in the fat body, haemoIymph and in. 
testinal tissues of Philosamia ricini during larval-pupal development. 

A very  curious var ia t ion  p a t t e r n  (Figure) has been  
exhib i ted  by  the  in tes t ina l  t issue of Philosamia ricini 
dur ing  me t amo rp h o s i s  period,  t t  shows a sharp  increased 
t rehMase ac t iv i ty  a t  the  onset  of me tamorphos i s  t h a t  
cont inues  til l  day  4, a per iod dur ing which histolysis  takes  
place more  rap id ly  t h a n  histogenesis .  After  th is  the  
ac t iv i ty  s ta r t s  f i rs t  gradual ly  and then  sharply  decreasing 
till  day  8 and  again af ter  day  10 till  ecdysis.  F a t  body,  on 
the  o ther  hand,  shows an increase in t rehalase  ac t iv i ty  on 
day  0 which  is followed by  a decrease til l  day  6. On day  8 
it shows a sl ight increase which is followed by  a sharp  
rise on day  10, t h e n  falls again on day  12. H. owever,  no 
ac t iv i ty  was observed on days  14 and  16_ H a e m o l y m p h ,  
on the  o ther  hand,  shows a fall in t he  0 day  pupa  which  is 
followed by  a decline til l  day  12 evincing only  t races  of 
t rehalase  ac t iv i ty .  However ,  on days  14 and  16, before the  
m o t h  emerges,  no ac t iv i ty  could be de tec ted  in the  haemo-  
lymph.  

Thus  the  p resen t  inves t iga t ion  suggests  t h a t  t he  intes- 
t ina l  t issue t rehalase  p robab ly  p lays  an i m p o r t a n t  role in 
regula t ing  the  blood sugar level and  also in increasing 
glycogen synthes is  in the  fat  body  dur ing  feeding period.  

Zusammen/assung. Es wurden  die Ver / inderungen des 
Trehalasegehal tes ,  der Trehalaseakt ivi tg . t  im Darmgewe-  
be, Fe t t k6 rpe r  und  H g m o l y m p h e  des Se idenspinners  
Philosamia ficini w~ihrend der  Metamorphose  und  deren 
Rolle in der Regula t ion  des Blutzuckerspiegels  und  der 
Glykogensyn these  im F e t t k 6 r p e r  un te rsuch t .  
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