
15.10. 1974 Specialia 1117 

of block du ra t ion  as shown in F igure  1. They  exceed the  
average values  of hepa t ec tomized  contro l  ra t s  w i t h o u t  
H U  infusion by  factors  up to abou t  7. 

Prev ious  s tudies  on the  degree of synch rony  of DNA 
synthes is  af ter  pa r t i a l  h e p a t e c t o m y  revealed t h a t  hepa to-  
cytes  s t a r t  D N A  synthes i s  in a topograph ica l ly  de t e rmined  
sequence ~. At  20 to  24 h af ter  opera t ion,  t he  m a x i m u m  of 
labelled hepa tocy t e s  60 rain af ter  in jec t ion  of t r i t i a t ed  
t h y m i d i n e  is found  in the  per ipor ta l  zone of t he  l iver 
lobnle, a t  34 h in t he  i n t e rmed ia ry  zone, and  at  40 h af ter  
h e p a t e c t o m y  ill pa r t s  su r round ing  the  hepa t i c  ve in  4. 
3H- thymid ine  au to rad iog raphs  p repa red  dur ing  cont inuous  
infusion of H U  and  at  d i f fe ren t  in tervals  af ter  t e r m i n a t i o n  

of H U  infusion show t h a t  hepa tocy t e s  are accumula t ed  
a t  the  G1-S b o u n d a r y  and  s tar t ,  a f ter  release f rom H U  
block, D N A  synthes i s  wi th  a cons iderab ly  higher  degree 
of synch rony  as compared  wi th  normal  r egenera t ing  
liver. An example  is given in Figure  2. H U  infusion f rom 
14 to 40 h af ter  par t ia l  h e p a t e c t o m y  and sacrifice of the  
ra t  a t  45 h af ter  operat ion,  60 rain af ter  in jec t ion  of 
t r i t i a t ed  thymid ine ,  resul ts  in a labell ing index  of 90%. 
Only a small  fr inge of t issue a round  t e rmina l  hepa t i c  
venules  conta ins  unlabel led hepa tocy tes .  

Sub to ta l  synch rony  of D N A  synthes i s  observed in t he  
l iver af ter  th is  mode  of a con t inuous  infusion of H U  has  
no t  been ob ta ined  before by  any  o the r  m e t h o d  in a cell 
sy s t em in vivo. This model  of a h ighly  synchronized ,  
d i f fe ren t ia ted  normal  p a r e n c h y m a l  cell popu la t ion  migh t  
be a useful tool  for b iochemical  inves t iga t ions  in vivo of 
even ts  essent ia l  for G1-S t rans i t ion .  Fu r the rmore ,  the  
synch rony  of D N A  synthes is  p rovides  an excel lent  
o p p o r t u n i t y  for s tudies  on in te rac t ions  be tween  carcino- 
gens and repl ica t ing  DNA in vivo (manuscr ip t  in p repara -  
t ion).  

Zusammen/assung. In t r aven6se  Dauer infus ion  von 
Hydroxyharnstoff bis zu 40 hnach partieller I-lepa- 
t ek tomie  inhib ier t  den Beginn der D N A - S y n t h e s e  in der  
Ra t ten leber .  Nach  Aufhebung  des Blocks t r e t en  H ep a to -  
zy ten  sub to ta l  synchronis ie r t  in die D N A - S y n t h e s e  ein. 
Gin ghnlich hoher  Synchronic -Grad  wurde  b isher  in vivo 
n icht  erreicht .  

H. M. RABES 2e, G. ISELI~,R, H. V. TUCZEK and 
R. ]5~E.RLE R 

Fig. 2. Increased synehrony of hepatoceltular DNA synthesis after 
reIease from hydroxyurea block. Autoradiogram of rat liver after 
continuous infusion of HU (1.25 • 10 -a M kg -1 h -I) from 14 to 40 
h after partial hepatectomy. Injection of aH-thymidine (0.8 ~zCi g-l) 
at 44 h, sacrifice of the rat at 45 h after liver resection. Stripping 
film Kodak AR 10, exposure time 21 days, H & E staining. • 100. 
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Influence of theAnt i -Typhoparatypho id  Vaccines on the in vivo Activity of the Glucos-  
aminyl-Transferases  of Animals  Infected by Myxovirus" 

Preced ing  work  has shown t h a t  t he  infect ion of mice 
by  myxov i ru s  inf luenza leads to  the  h y p e r a c t i v i t y  of 
splenic and  hepa t ic  microsomal  glycosyl- t ransferases ,  in 
v ivo or in vi tro,  in acellular sys tem.  U n d e r  these  condi-  
t ions  i t  seemed wor thwhi le  to seek the  in vivo influence 
of an t ibac te r ia l  and ant iv i ra l  vaccinat ions ,  w h e t h e r  
followed or no t  by  viral  infection,  on these  g lycosyla t ion  
act ivi t ies  of the  proteins .  The results  prev ious ly  ob ta ined  
wi th  the  an t ipol iomyel i t ic  vaccine have  shown the  impor-  
t a n t  modi f ica t ions  a t  the  level of t he  se rum and of the  

soluble cy top lasmic  s tage of the  infected animals  hepa-  
tocytes  1, 2. The aim of th is  work is to show the  inf luence 
on the  ra te  of t he  glycosylat ions,  of an ant i -bac ter ia l  
vaccine admin is te red  alone or before the  inf luenza infec- 
tion. 

1 C. ]~'ROGER, A. DEFRI~NE a n d  P. Lou i soT ,  C o m m u n i c a t i o n  a t  the  
10th Journ~es Biochimiques Latines, Rapallo 1971, No. 216. 

2 A. DEFRI~NE and P. gouISOT, C. r. Aead. Sci., Paris 274, D, 1853 
(1972). 

Table I. Experimental conditions of vaccination and viral infection for the 5 lots of animals T, A, B, C, D 

Lots of animals Programs 

14C-glucosamine 4- 4 h -> decapitation 
TAB 4-- 48 h -+ 14C-glucosamine ~- 4 h -+ decapitation 

TAB ~- 48 h -~ influenza 4. 48 h --~ 14C-glucosamine 4. 4 h --~ decapitation 
TAB 4. 96 h --~ influenza 4. 48 h -~ ~4C-glucosamine 4. 4 h -+ decapitation 

influenza 4- 48 h --~ 14C-glucosamine 4. 4 h -+ decapitation 
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The animals used are mice from strain OF 1 (Iffa- 
Credo, France) with an average weight of 20 g. They are 
infec ted  b y  the  equ ine  in f luenza  v i rus  a d a p t e d  to mice b y  
18 successive runs  t h r o u g h  mice followed b y  6 runs  
t h r o u g h  s t r a in  O F  1. I t  is inocu la ted  b y  i n t r a n a s a l  means ,  
u n d e r  a vo lume  of 0.1 ml,  u n d e r  l igh t  anaes thes ia .  The  
vacc ine  used is t he  T A B  vacc ine  f rom the  I n s t i t u t  P a s t e u r  
a d m i n i s t e r e d  b y  deep s.c. m e a n s  (0.2 ml  pe r  mouse  a t  
requis i te  di lut ion) .  The  g lycosy la t ion  of g lycopro te ins  is 
fol lowed b y  i.p. i n j ec t ion  of 1-14C-D-glncosamine (CEA, 
France ,  specific a c t i v i t y  51 Ci/M).  Tab le  I s u m m a r i e s  the  
e x p e r i m e n t a l  condi t ions .  

Af te r  d e c a p i t a t i o n  of t h e  animals ,  t he  serums,  l ivers  
and  spleens are removed .  These  o rgans  are  p u t  in  sus- 
pens ion  in a Tris-HC1 0.05 M,  sucrose 0.25 M,  p H  7.5 
(3 ml/g) buffer .  The  suspens ion  t h u s  o b t a i n e d  is homoge-  
nized b y  10 s t r ikes  in  t he  P o t t e r - E l v e h j e m  a t  + 4 ~  The  
nucle i  are e l imina t ed  in 10 ra in  a t  1000 g. The  mi to-  
c h o n d r i a  are sepa ra t ed  in 15 m i n  a t  10, 000g. The  microsomes  
are s ed imen ted  ou t  in 60 ra in  a t  100,000 g. Af te r  be ing  
replaced  in suspens ion  in a f ina l  deoxycho la t e  a t  0.4/100 
ml, t he  r ibosomes  are  s epa ra t ed  f rom the  endop lasmic  
m e m b r a n e s  in 120 ra in  a t  200,000 g. 

The  serums,  t he  soluble  cy top l a smic  phases  a n d  t he  
m e m b r a n e  f rac t ions  are b r o u g h t  to  a su i t ab le  p ro t e in  
c o n c e n t r a t i o n  b y  d i lu t ion  or c o n c e n t r a t i o n  on a Schleicher  
a n d  Schul l  u l t ra f i l te r ,  accord ing  to t h e  case. The  de te r -  
m i n a t i o n  of t he  p ro t e in  r a t e s  and  t he  m e a s u r e m e n t  of 
r a d i o a c t i v i t y  is ach ieved  u n d e r  p rev ious ly  descr ibed 
cond i t ions  ~-5. The  po lyac ry l amide  gel e lec t rophores is  
h a v e  been  ach ieved  in a n  Acry lophor -P leuge r  a p p a r a t u s .  

Tab le  I I  s u m m a r i e s  t h e  specific ac t iv i t i es  t h e  non-  
d ia lysab le  1-1~C-I>glucosamine of each  sub-cel lu lar  frac- 
t i on  s tud ied  in spleen a n d  liver.  The  e lec t rophore t ic  
s epa ra t ions  of g lyeopro te ins  of the  s e rum are d i ag ram-  
mized in F igures  T, A, ]3, C, D. 

The  sum of these  obse rva t ions  b r ings  to  l igh t  t he  follow- 
ing fac ts :  1. A t  t he  level  of t h e  serums,  t he  a d m i n i s t r a -  
t ion '  of T A B  vacc ine  a lone  leads to  a n  increase  of t h e  
specific r a d i o a c t i v i t y  of t he  g lycopro te ins  m a r k e d  b y  t he  
14C-glucosamine. On t he  e lec t rophore t ic  profi le  of t h i s  
se rum (A), t h e  specific r a d i o a c t i v i t y  increase  includes  
all  t h e  f rac t ions ;  howeve r  a c lear ly  m a r k e d  b a n d  a S ha s  
no t  a co r respond ing  b a n d  t 2 in  t he  s e rum (T). 

2. The  a d m i n i s t r a t i o n  of t he  in f luenza  v i rus  leads to  a 
h y p e r a c t i v i t y  in  t h e  i n c o r p o r a t i o n  of t h e  r ad ioac t i ve  
p recursor  ( lo t  (D)); t h i s  h y p e r a c t i v i t y  appea r s  in  2 
p r inc ipa l  zones in t he  e lectrophoresis ,  t h e  peaks  d 1 and  d2, 
and  t h e  homologuous  peaks  t l  a n d  t~ of t h e  cont ro l  
serums.  

3. The  a d m i n i s t r a t i o n  of t he  T A B  vacc ine  v e r y  c lear ly  
i nh ib i t s  t h e  pos t - in f luenza  hype r -g lycosy l a t i on  react ion,  
and  more  clearly, t he  T A B  vacc ine  has  been  more  
p r e m a t u r e l y  a d m i n i s t e r e d  before t h e  in j ec t ion  ( inh ib i t ion  
more  m a r k e d  for lo t  (C) t h a n  (B)). 

s A. DEFRANE and P. LOUISOT, Ann. Inst. Pasteur 722, 529 (1972). 
4 A. DEFR~NE and P. LOUISOT, Int. J. Bioehem. d, 249 (1973). 
5 p. LOUISOT, C. FROGER and A. DEFR~NE, Expos6s a. Biochim. 

in6d. 32, 149 (1973). 
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Electrophoretic separation in polyacrylamide gel (10 em, 7mA); 
coloration of the proteins by Coomassie blue and of glyeoproteins 
by periodate-fuehsine; counting of radioactivity in scintillating 
liquid after dissolution in oxygenated water. 
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4. Separately ,  TAB vacc ina t ion  or infect ion by  in- 
f luenza virus leads to marked  hyperg lycosy la t ion  reac- 
t ions.  On the  o ther  hand ,  if the  react ions  follow each 
o ther  in t ime,  ins tead of summat ing ,  hyperg lycosyla t ion  
reac t ion  cancels global reac t ion  is ve ry  inferior to  isolated 
react ions.  

5. At  the  e lec t rophore t ic  level we can consider  t h a t  the  
peaks t, a, b, c and  d cor respond to homologous  fract ions 
bu t  to d i f ferent  specific act ivi t ies .  I t  is no t  the  same case 
for peaks  %, b 2, %, especial ly the  last  two, whose migra-  
t ion  speeds  are s l ight ly  different:  

Table II. Specific activities, expressed as cpm/mg of undialyzable 
subcellular protein fractions for lots T, A, B, C, D after 1-'4C-I> 
glucosamine injection 

Lots T A B C D 
Fractions 

Serum 3500 7288 6768 2118 15,200 

Liver Mb 3000 5500 5830 4860 8800 
Cell sap 1500 1970 3900 1740 3400 

Spleen Mb 255 955 210 750 810 
CelI sap 825 1370 1710 1310 1790 

IVfb = membrane 

6. The effect  of the  TAB vaccine,  alone or pre- inf luen-  
za, more  easily analyzed at  the  level of serum, leads to  
s imilar  results  in the  l iver  or spleen subcellular  f ract ions  
(Table II).  

The s t u d y  of in vivo incorpora t ion  of 1-~aC-D-glucosami - 
ne and  the  e lec t rophore t ic  analysis  of serum glycoprote ins  
show t h a t  the  p re l iminary  in jec t ion  of an an t ibac te r ia l  
vaccine (TAB) very  s ignif icant ly  d i s turbs  t he  hyper -  
g lycosyla t ion reac t ion  whicla normal ly  follows an  influen- 
za virus  infect ion s, L 

Rdsumd. Les r6sul ta ts  de l ' incorpora t ion  in vivo de 
1-~4C-D-glueosamine darts le foie e t  la rate,  et  l '6lectro- 
phor&se en gel de po lyacry lamide  des glycoprot6ines 
s4riques, m o n t r e n t  que le vacc in  TAB, inject6 a v a n t  une 
infect ion 5. Myxovirus ,  pe r tu rbe  q u a l i t a t i v emen t  et  
q u a n t i t a t i v e m e n t  la r6act ion d 'hyperg lycosy la t ion  post-  
grippale.  

M.J. PESCHARD and P. LOUISOT 
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6 A. DEFRI~NE and P. Loulso% C. r. Acad. Sci., Paris 276, D, 1787 
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Effect of Allyl Propyl Disulphide Isolated from Onion (Allium cepa L.) on Glucose Tolerance of 
Ailoxan Diabetic Rabbits 

The an t id iabe t ic  p r o p e r t y  of onion (Allium cepa) was 
first  r epor ted  by  COLLII "~. A depanc rea t ec tomized  dog 
was kep t  alive for 66 days  by  3 in jec t ions  of onion ex t r ac t  
dur ing  t h a t  period.  I t s  blood sugar was control led and 
the  glycosuria d isappeared .  Since t h e n  m a n y  workers~-8 
have  found t h a t  the  hypoglycaemic  pr inciple  in onion is 
also effect ive when given orally and  t h a t  i t  can be s t eam 
dist i l led and  ex t r ac t ed  wi th  e the r  solvents .  Very  recent ly  
ano the r  t he rapeu t i c  use of onion, viz. f ibr inolyt ic  ac t iv i ty  
has also been repor ted  by  GuI, T A e t  al. 9 and  MENOI~ et  
al. x0-~e E v e n  fried onion has been repor ted  to be effect ive 
ill lowering the  blood glucose levels in clinical d iabetes  ,a, ~ 
Consider ing the  wide use of th is  vegetable ,  a s t u d y  of 
the  effects of its pure  hypoglycaemic  pr inciple  on experi-  
men ta l  d iabetes  was felt  wor thwhi le  in order  to  e lucidate  
its an t id iabe t ic  act ion.  A p re l iminary  s t u d y  has shown 
t h a t  the  volat i le  hypog lycaemic  pr inciple  or any  o ther  
act ive  f rac t ion  of onion 5-~ on a single dose is no t  as 
effect ive as t o l b u t a m i d e  in lowering the  fas t ing blood 
sugar  of normal  or a l loxan d iabet ic  rabbi t s .  This,  in 
add i t ion  to the  f indings  of COLLIe, suggests  t h a t  the  
pr inciple  in onion m a y  be used for a few days  to  ob ta in  
ally beneficial  result .  The p resen t  paper  deals w i th  the  
effect  of the  volat i le  hypoglycaemic  principle,  allyl p ropy l  
d isulphide  (APDS),  isolated f rom onion on al loxan 
d iabet ic  r abb i t s  on a shor t  t e r m  the rapy .  

Melhods. Allyl p ropy l  disulphide,  C a H ~ - S - S -  Call 7 was 
isolated f rom onion b y  the  d is t i l la t ion procedure  of 
PLATENIUS15. The act ive  pr inciple  was isolated f rom the  
s t eam dis t i l la te  b y  repea ted  ex t rac t ion  wi th  e thy le the r  
in presence  of 10% (W/V) sod ium chloride. The e ther  
ex t r ac t  was evapo ra t ed  unde r  reduced  pressure  and  the  
oil left  beh ind  was used in th is  s t u d y  (50 rag/100 g). The 

glucose to lerance  t es t  of the  12 rabb i t s  made  modera t e ly  
d iabet ic  wi th  al loxan accord ing  to a previous  procedure  s 
was carried out  and  t h e y  were d iv ided  in to  2 equal  
groups. Their  body  weights  were no ted  (average 1.55 kg). 
1 group was kept  as control  and the  o ther  group received 
A P D S  (dose 100 mg/kg/day)  orally for a per iod of 15 days  
and  a t  the  end of this  per iod glucose to lerance of b o t h  
the  groups  were de te rmined .  Dur ing  t h e  per iod of 
e x p e r i m e n t  all the  animals  had  the  same r abb i t  feed. 
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