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E x t r e m e  values  of the  3 analyt ica l  values are repre-  
sen ted  in Figures  1 and  2. P ro t e in  was de t e rmined  b y  the  
m e t h o d  of LOWRY et  al. ~~ For  the  s t u d y  of longevi ty ,  
adul t  flies were ma in t a ind  a t  25 ~ The flies were kep t  in 
small  plast ic  cages w i th  app rox ima te ly  200 flies of each 
sex per  cage and food was removed  every  othe~ day.  
Flies were r emoved  every  24 h and immedia te ly  proces-  
sed. 

Results and discussion. Figure 1 shows the  results  
ob ta ined  dur ing  d e v e l o p m e n t  of tile insect.  As it can be 
seen, the  concen t ra t ion  of the  nucleot ide reaches  a peak  
prac t ica l ly  jus t  a t  apolysis wi th  a sharp  decline in the  
pha ra t e  adul t  stage. As has been repor ted  previous ly  4, the  
a m o u n t  of adenyl  cyclase increases dur ing  th is  s tage;  
therefore  it is qui te  possible to  imagine t h a t  the  much  
lower cyclic A M P  level could indicate  the  presence  o f  
po t en t  cyclic A M P  phosphodies te rase  ac t iv i ty  in sp l i t t ing  
the  cyclic AMP.  W i t h  this  regard,  we mus t  under l ine  t h a t  
i t  is genera l ly  considered t h a t  phosphodies te rase  governs  
the  t issue level of cyclic AMP H. The possibi l i ty  t h a t  th is  
enzyme m a y  be the  ra te  l imit ing s tep for ma in t a in ing  
s t eady  s ta te  levels of cyclc AMP in the  insect  m u s t  be 
de te rmined .  Levels of cyclic A M P  are close to  those  de- 
scribed by  K u o  et  al. ~2 in s i lkmoth  fa t  body.  We mus t  
po in t  ou t  also t h a t  the  fact  t h a t  Ceralitis capitata produces  
cyclic A M P  is no t  surprizing,  since it has  been shown to 
exh ib i t  cyclic AMP d e p e n d e n t  p ro te in  kinase ~. 

Due to the  ub iqu i ty  of cyclic AMP in na tu re  and the  
t issues of d i f fe rent  organisms,  and because of the  dif- 

fe rent  na tu re  of processes inf luenced by  this  nucleot ide,  
it  would p lay  a ve ry  i m p o r t a n t  role in the  ageing pheno-  
mena.  We have  de t e rmined  the  levels of cyclic AMP 
dur ing longevi ty ,  as is shown in Figure 2. A gradual  in- 
crease takes  place t h ro u g h  the  longevi ty  reaching a max-  
i m u m  pla teau a t  the end of life. Al though  it is ve ry  hard  
to expla in  such a p a t t e r n  dur ing  ageing, one could th ink  
in a gradual  m a t u r a t i o n  ~ of b iochemical  systems.  Such 
p h e n o m e n a  in some enzymes  in insects  has been demon-  
s t r a t ed  and the  increase of ac t iv i ty  af ter  several  days  of 
emergence  has been re la ted  to the  in i t ia t ion of the  f lying 
ac t iv i ty  1~, 1G. 

The signif icance of the  presence of cyclic A M P  in 
Ceratitis capitata can only  be speculated,  b u t  i t  can  be 
imagined  t h a t  the  insect  conta ins  a pr imi t ive  control  
sys t em wi th  several  features  in co mmo n  wi th  the  inter-  
cellular metabol ic  sys t em found in ver tebra tes .  

l 0 0 .  H .  LO'vVRY, N. J .  ROSEBROUGll, A. L. FARR a n d  R. J .  RANDALL, 
J. biol. Chem. 193, 265 (1951). 

it W. 3(. CHEUNG, Adv. Biochem. Pharmac. 3, 51 (1970). 
12 j.  F, Kuo, T. P. LEE, P. L. REYES, K, G. WALTON, T. E. DONELLY 

and P. GREENGARD, J. biol. Chem. 2g7, 16 (1972). 
13 R. J~. CA'rAYON and A. M. MuNIclo, Biochem. biophys. Res. 

Commun. 61, 1394 (1974). 
14 E. Y. CHE~ZG and L. K. CUTKOSrP, J. insect Physiol. 78, 2285 

(1972). 
is F. H. l{ABERS and J. J. PRATT, PhysioL Zoo]. 22, 59 (1950). 
16 IVi. P. CASTILLON, R. E. CATAL.&N a n d  A. M. ~{UNIC{O, J .  Insec t  

Physiol. 78, 565 (1972}. 

Glycoprote in  B iosynthes i s  in Splenic  Cells.  Purif ication of a M i c r o s o m a l  Ga lac tosy l -Trans ferase  ~ 

A. MARTIN, M. RICHARD and P. LOUISOT 

University o/ Lyon, Lyon-Sud Medical School, Laboratory o/ Biochemistry and E .R .A .  C N R S  No. 582, B.P.  72, t7-69600 
Oullins (France), 15 October 1975. 

Summary. One pa r t  of the  microsomal  ga lac tosyl - t ransferase  ac t iv i ty  of splenic cells of ra ts  can by  solubil ized by  
the  act ion of Tr i ton  X-100 and Tween 20. I t s  pur i f ica t ion on a Sephadex  G-200 column and by e lect rophoresis  on a 
po lyacry lamide  gel leads to  a solution of h igh specific enzymic  act iv i ty .  

Previous  workS, a has  shown t h a t  diverse glycosyl-  
t ransferases  act ivi t ies  exis t  in splenic cells. F r o m  this,  
we have  been able to  locate a mannosyl - t rans fe rase ,  a 
N-ace ty l -g lucosaminyl - t ransferase ,  a s ialyl- t ransferase,  a 
fucosyl - t ransferase  and  a galactosyl- t ransferase ,  

A more  ref ined subcellular  f rac t iona t ion  shows t h a t  
these  enzymes  are d i s t r ibu ted  in the  microsomal  f ract ions  
sed imen t ing  in the  di f ferent  zones of a sucrose g rad ien t  "~ 
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Fig. 1. Kinetic study of galactosyl-transferase (Tris-HCl buffer, 
0.05 M, pH 6.8). 

or in the  mi tochondr ia  3. A mo n g s t  the  diverse galactosyl-  
t ransferases  p repa red  f rom dif ferent  tissues, some have  
microsomal  localization4,% others  are in a soluble s ta te  
in the  cell sap 6, and  ye t  o thers  are in tegra ted  in the  mem-  
brana l  s t ruc tures ,  bu t  can be dissolved by  the  careful 
ac t ion of some de t e rgen t sL  The microsomal  galactosyl-  
t ransferase  of splenic cells belongs to th is  last  group. Con- 
di t ions for its pur i f ica t ion are the  sub jec t  of this  paper .  

Material and methods. The p repa ra t ion  of microsomal  
f ract ions  and the  contro l  of the i r  qua l i ty  are ex tens ive ly  
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described elsewhere a. The  de te rmina t ion  of galactosyl-  
t ransferase ac t iv i ty  is made  according to 8, using fetuine 
(Sigma), chemica l ly  t rea ted  to remove  sialic acid and 
galactose, as exogenous acceptor.  

Resules. 1. P a r a m e t e r s  of the  galactosyl- t ransferase 
ac t iv i ty  in the  splenic cells. F igure  1 shows the  kinetics of 
f ixat ion of '4C galactose on the  endogenous acceptor.  For  
the  microsomal  enzyme,  there  is no difference be tween  
the  act iv i t ies  on endogenous or exogenous acceptor.  
F igure  2 shows t h a t  the  op t imal  p H  is equal  to 6.8. 
F igure  3 shows the  op t imal  t empera tu re  to be near  38 ~ 
for the  microsomal  enzyme and 22~ for the  solubilized 
enzyme.  
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Fig. 2. Influence of pH on galactosyl-transferase activity (Tris-ci- 
trate buffer, 0.045 M). 
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Fig. 3. Influence of temperature on galactosyl-transferase activity 
(Tris-HC1 buffer 0.05 M, pH 6.8). 

2. Solubil izat ion of the  microsomal  galactosyl- t rans-  
ferase by  tens ioact ive  agents,  a) Effec t  of Tr i ton  X-100. 
The microsomes are  incubated  in a Tris-HC1 0.05 M p H  
7:2 buffer  at  +4~ under  rapid agi tat ion,  in the  presence 
of Tr i ton  X-100 (Tri ton/protein  rat io  equal  to 1/1,000) 
for 30 or  60 rain. Af te r  sed imenta t ion  of the  suspension 
ove r  60 min at  145.000 g, the  galactosyl- t ransferase  ac t i -  
v i t y  on the  endogenous and exogenous acceptor  in t h e  
pellet  and the  superna tan t  is evaluated.  This  ac t iv i ty  
cannot  be de tec ted  in the  absence of exogenous acceptor  
in the supernatant .  Wi th  the exogenous acceptor,  7% and 
16% of this  a c t i v i t y  can be found in the  superna tan t  for 
an incubat ion  of 30 and 60 min respect ively.  

b) Effec t  of the  Tweens. The  microsomes are incubated  
in a Tris-acetate 0.12 7~1 p H  7.2 buffer  a t  + 4 ~  under  
rapid agi ta t ion  for 3 rain, in the  presence of 2 different  
concentra t ions  of Tween 20, 40, 60 and 80. After  sedimen- 
ta t ion under  the same condit ions as above, the  galactosyl-  
t ransferase ac t iv i ty  is d is t r ibuted be tween the  pellet  and 
the  superna tan t  as follows: wi thou t  Tween, 0% is found 
in the  supernatant ,  bu t  10%, 6%, 6~o and 4% when 
Tween 20, 40, 60 or  80 is used respect ively.  

Thus i t  appears  t h a t  the  galactosyl- t ransferase can be 
solubilized by  the  Tr i ton  X-100 or  by  the  Tween only in 
low proport ions,  bu t  sufficiently to make  a purif icat ion 
possible. 

3. Pur i f ica t ion of the  galactosyl- t ransferase solubilized 
by  the  Tween 20. Af ter  solubil ization by  the  Tween 20 
under the  above  conditions,  the galactosyl- t ransferase is 
chromatographied  on a Sephadex G~200 column. 2 main  
peaks appear  (Figure 4). The centra l  fract ions of peak 2 
are chosen for purif icat ion by  electrophoresis  on a poly-  
acrylamide  g e l  They  are concent ra ted  10 t imes and after 
electrophoresis the  gel is cu t  into sections: each section is 
eluted in a Tris-HC1 0.05 p H  7.2 buffer for 30 rain at  
+ 4 ~  (0.5 ml  of buffer per section). Each  eluate  is stu- 
died for its gatactosyl- t ransferase ac t iv i ty  on exogenous 
acceptor.  Paral le l  gels are coloured wi th  Coomassie blue 
(proteins) and periodic acid-Schiff  (glycoproteins). The 
results obta ined are schemat ized in Figure  5. 

Discussion. By  the  use of tens io-act ive  agents, i t  is 
possible to de tach a fract ion of the  enzyme from the  
membrana l  s t ructures  (between 10 and 16% of the  to ta l  
ac t iv i ty  in the  best  cases). The  best  solubil ization is ob- 
ta ined by Tr i ton  X-100 and Tween 20. Under  these con- 
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Fig. 4. Chromatography on Sephadex G 200 of galactosyl-transferase 
after solubilisation by Tweeu 20 (column 2.5 • 100, 15-20 ml/h, 
1 fraction = 30 rain). --, O.D. 280 nm; A--A, specific activity of 
galactosyl-transferase (cpm/mg protein), incubation at 22~ 
exogenous acceptor. 
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Fig. 5. Electrophoresis on polyacryIalnide gel of peak 2 (from Se- 
phadex column). 1. Protein (Coomassie blue) from Tween 20 super- 
natant. 2. Glycoproteins (periodic acid Schiff) from Tween 20 superna- 
tant. 3. Protein (Coomassie blue) from central fractious of peak 2 (from 
Sephadex column). 4. Galaetosyl-transferase activity, on exogenous 
acceptor, after elution from poiyacrylamide gel (0.5 ml Tris-HC1 
buffer 0.05 M, pH 7.2, 30 rain, 4~ per section). 
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di t ions,  the  soluble enzyme m a y  be purified,  f i rs t ly  b y  
c h r o m a t o g r a p h y  on Sephadex  G-200, t hen  by  electro- 
phoresis  on a po lyacry lamide  gel. At  the  end of th is  last  
opera t ion,  we observe a prote in ic  band  which  corresponds,  
a f te r  elution, w i th  the  m a x i m u m  enzymat i c  galactose 
~C t r ans fe r  ac t iv i ty  on an exogenous glycoproteinic  
acceptor .  

The solubil izat ion process employed  permi t s  t he  con- 
se rva t ion  of an  enzymat i c  ac t iv i ty  in the  soluble prote in ic  
fract ions.  However ,  its yield is low, and the  pur i f ica t ion  
ob ta ined  does no t  allow one to conclude a pure  enzymat i c  
prote in .  Moreover,  the  technic  c an n o t  be used for a large 
p repa ra t ive  purpose .  Thus  o the r  technics ,  such  as 
electrofocusing,  are being s tudied  now. 
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Summary. Prolonged  admin i s t r a t ion  of gl ibenclamide decreased blood sugar,  liver glycogen and pro te in  and increased 
liver and serum lipids and organic phospha te s  of liver in normal  rats.  A signif icant  weight  increase observed  in gli- 
benc lamide  group of ra ts  is a t t r i bu t ed  to lipid accumulat ion.  

The hypoglycemic  act ion of su lphonylureas  has been 
a t t r i b u t e d  main ly  to  the i r  pancrea t ic  s t imula t ion  of 
insulin secret ion ~ or release of bound  insulin2, 3. In  
addi t ion  to  the i r  abi l i ty  to s t imula te  insulin release f rom 
the  ~-cells of pancreas ,  i t  has  also been  sugges ted  t h a t  
these  drugs  exer t  an effect  a t  cer ta in  ex t r apanc rea t i c  
si tes 4, 5. According to some reports ,  su lphonylureas  exer t  
ac t iv i ty  i n d e p e n d e n t  of insulin, viz. the  increased up take  
of glucose b y  ra t  d iaphragm6,  7 and fat  pad  s , hypo-  
g lycemia  wi thou t  raising p lasma  insulin levels 9, amelio- 
ra t ing  d iabet ic  s y m p t o m s  in cases where  insulin alone 
p roved  inadequa te  ~0. BEWSHER and ASHI~ORE 11 observed 
a di rect  inhib i t ion  of hepa t ic  lipase ac t iv i ty  by  to lbu ta -  
mide,  and WEISS et  al. ~2 showed t h a t  glycodiazin would 
inh ib i t  t r iglycer ide lipase bound  to the  lysosomal  s t ruc-  
ture.  Some of these  resul ts  would expla in  the  hyper -  
l ip idaemia  observed in pa t i en t s  ~3 and exper imen ta l  
animals  x4 af ter  long- te rm use of su lphonylureas .  F o u  and 
STANDING 15 found that the  effect  of g l ibenc lamide  on the  
insul in-secret ing mechan i sm and  its i nh ib i to ry  effect  on 
p lasma  non-es ter i f ied  f a t t y  acid release in alIoxan diabet ic  
ra t s  were higher  t h a n  t h a t  of o ther  sulphonylureas .  In  
2 previous  s tud ies~ ,  ~", long- te rm admin i s t r a t i on  of 
t o lbu t amide  and phenfo rmin  p roduced  lipid accumula t ion  
in normal  rats .  In  order  to s t u d y  the  long- te rm effect  of 
gl ibenclamide,  which is 240 • more  p o t e n t  t h a n  o ther  
su lphonylureas  1.~, 1~, the  p re sen t  s tudy  was made.  

Materials and methods. Young  growing male Wis t a r  
ra t s  (average weight  65 g) were d iv ided into 2 groups of 
12 animals  each. They  were fed ad lib. w i th  normal  
l abora to ry  diet.  Group I ra t s  were kep t  as control .  Group 
II  ra t s  were orally given gl ibenclamide (dose 50 ~g/kg/ 
day).  A fine suspension of gl ibenelamide in wa te r  (0.5 
mg/ml)  was p repared  daily,  d i lu ted  100 t imes  and  f rom a 
d roppe r  measured  quan t i t i e s  of t he  same (1 ml/100 g 
body  wt.) were admin i s t e red  in to  the  m o u t h  of each rat .  
Group I ra t s  were given equal  volums of wa te r  in a s imilar  
manner .  Dur ing  o ther  t imes,  all the  ra t s  were dr ink ing  
wa te r  ad lib. The increase in weights  of bo th  the  groups  
of ra t s  were recorded month ly .  Af te r  a per iod of 2 months ,  
6 animals  f rom each group were s ta rved  for 6 h and  t h e n  
autopsied.  Their  l iver glycogen was e s t ima ted  by  the  
m e t h o d  of CARROL et al. is. The remain ing  ra ts  were 
s t a rved  for 18 h and  the i r  blood was collected f rom tai l  
for blood sugar es t imat ion.  La te r  t hey  were sacrified by  
decapi ta t ion .  Following a previous  procedure  1~, btood 
was collected f rom the  jugular  vein and the  sera and 
livers were sepa ra ted  for var ious  es t imat ions .  Blood sugar  

was e s t ima ted  by  the  me t h o d  of ASATOOR and  K l x a  20 
using alkaline copper  reagent  21. Liver  weights  of each 
group were recorded and pro te in  f rom the  l iver was 
separa ted  as repor ted  previously1* and  was e s t ima ted  by  
LOWRY'S m e t h o d  22, using FOLIN CIOCALTEU reagent  2a. 
The pro te in  values  were calcula ted using a s t an d a rd  
checked by  Kje ldha l  n i t rogen  de te rmina t ion .  The acid- 
soluble, free amino acids of liver were neut ra l ized  and  
es t ima ted  by  t h e n i n h y d r i n  me t h o d  of MOORE and STEIN 24. 
Leucine was used as the  s t andard .  Lipid f rom liver was 
ex t r ac t ed  by  the  m e t h o d  of ENTENMAN 25. Tota l  lipids in 
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