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endogenous  release of glucose seen fol lowing in tuba t ion  
wi th  a 1.2% sucrose solution.  

Inc identa l ly ,  p re l iminary  exper iments  had  demons t r a t ed  
the  necessi ty  of adminis te r ing  a re la t ive ly  d i tu te  solut ion 
of sucrose to  p r e v e n t  mask ing  this  effect  by  p rov id ing  a 
surplus  of sugar  in t he  intest ines.  The  crucial  per iod for 
sampl ing was dur ing the  first  30 min  pos t -dose;  a t  l a te r  
t ime  per iods b lood glucose levels  were d i rec t ly  a t t r ibu t -  
able to  the  sugar  ingested.  

Conclusions. I t  appears  t ha t  this s t udy  is a d i rec t  l ink 
be tween  the  works  of SAMOLS et  al. x and MCINTYRE et  a13. 
As a resul t  of the  3 combined studies we can pos tu la te  
t he  appa ren t  sequence of events  occurr ing i m m e d i a t e l y  
fol lowing the  ingest ion of sucrose or  glucose. Firs t ,  by  a 
mechan i sm ye t  unknown  there  is a secret ion of glucagon 
which in t u r n  s t imula tes  a release of endogenous  glucose. 
T h e n  assuming tha t  the  release of glucose was in a phos-  
phory la t ed  form from glycogen stores, the  increase in 

phosphory la t ed  glucose in the  b lood would  s t imula te  the  
secret ion of insulin by  the  pancreas .  

Rdsumd. On a examin6  l '61evation de la  glyc6mie chez 
les ra t s  des 2 sexes apr~s admin i s t r a t ion  orale de sucrose. 
Une  s6cr~tion de  glucose semble  prendre  p lace  en m~me 
t emps  que  l ' absorp t ion  de ce t t e  substance.  On suggSre un 
m6canisme bas~ sur l ' i n te rac t ion  du glucagon,  du glucose- 
6 -phospha te  e t  de l ' insul ine su ivan t  l ' admin i s t r a t ion  de 
sucre. Les experiences t~moins semblen t  ~l iminer la pos- 
sibilit~ que  ces r6sul ta ts  soient  dus au stress. 
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Polyrlbosome Patterns in EMC-Virus Infected 
Krebs-2 Cells and Cell Extracts 

The  ra te  of cell p ro te in  synthesis  in p icornavirus-  
infected cells is sharp ly  decreased a,2. This decrease is 
accompanied  by  d is in tegra t ion  of cel lular  polyr ibosomes  8 
Y e t  the  ra te  of incorpora t ion  of amino  acids into pro te in  
in cell ex t rac t s  is no t  so deeply  inhibi ted  as the  ra te  of 
pro te in  synthesis  in in tac t  cells 4,~. This  phenomenon  still  
has  no sa t i s fac tory  explana t ion .  

W e  have  s tudied  the  d i s t r ibu t ion  of polyr ibosomes in 
sucrose dens i ty  g rad ien t  a f te r  a shor t  pulse  label of EMC- 
vi rus- infected Krebs-2 cells and af ter  a s imilar  label l ing 
of cell ex t rac t s  in v i t ro .  

Krebs-2 mouse  ascites ca rc inoma  cells were ob ta ined  
th rough  cour tesy  of  Dr.  BRAI)A ( Ins t i tu te  of Oncology,  
Brno,  CSSR) .  EMC virus  was ob ta ined  f rom Pas teu r  
Ins t i tu te ,  Paris. The  v i rus  was p ropaga ted  as descr ibed 
by  MARTIN et  al. e w i th  sl ight  modif icat ions .  Cells were 
infected a t  a mul t ip l i c i ty  of 10-15 IU/cel l ,  washed,  sus- 
pended  in a ma in t enance  m e d i u m  a t  a concen t ra t ion  of 
4 x 10 ~ cel ls /ml and  incuba ted  a t  37°C wi th  cons tan t  
st irr ing.  Viral  hemagg lu t in in  reached the  m a x i m a l  level  
in the  cells 7 h af ter  infection.  The  ra te  of pro te in  syn-  
thesis a t  4.5 h a f te r  infect ion was 3-4 t imes  lower- than in 
cont ro l  (uninfected) cells (Figure 1). 

The  d is t r ibut ion  of label and of opt ical  dens i ty  a t  
260 n m  in sucrose dens i ty  grad ien t  af ter  4 rain pulse  
label  of Krebs-2 cells 4.5 h af ter  infect ion and of normal  
cells is shown in F igure  2. I n  the  infected cells the  opt ical  
dens i ty  is decreased in polyr ibosome area  and C 14 amino  
acids incorpora t ion  is correspondingly  reduced.  Specific 
ac t iv i ty  of polyr ibosomes (CPM/OD,60) is no t  changed.  
The  re la t ion of opt ical  dens i ty  of polyr ibosomes to to ta l  
opt ical  dens i ty  of r ibosomes (P) is d iminished in the  
infected cells. This  resul t  indicates  t h a t  in EMC-virus  
infected Krebs-2 cells a par t ia l  degrada t ion  of cellular 
polyr ibosomes occurs. The  unbroken  polyr ibosomes are 
funct ioning at  a normal  rate.  Similar  results  were  repor ted  
for ano ther  p icornavi rus  sys tem s,~. 

I n  spite of the  des t ruc t ion  of polyr ibosomes in the  in- 
fected cells, the  incorpora t ion  of C 14 amino  acids in to  
prote in  in cell ex t rac t s  is only  s l ight ly  inhibi ted (Table). 

The  inhibi t ion is s t ronger  if the  t ime  of incuba t ion  wi th  
t he  label is short .  W i t h  longer  periods of incubat ion,  the  
incorpora t ion  in the  ex t rac t s  of infected cells is a lmos t  
equal  to the  incorpora t ion  in the  ex t rac t s  of normal  cells. 
I n  the  in t ac t  cells a t  this  s tage of infection,  the  ra te  of 
prote in  synthesis  is deeply  inhibi ted  (Figure i). 

50 v/j/  
Fig. 1. Rate of protein synthesis in EMC-infected Krebs-2 cells at 
different time intervals after infection. (1) C 14 amino acids incorpora- 
tion into protein (the incorporation in normal cell is taken for 100%). 
(2) Accumulation of viral hemagglutinin in the cells (% of maximal 
level), (3) Cell death (% of dead cells as determined with trypane 

blue staining). 
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I n  t h e  n e x t  s e r i e s  o f  e x p e r i m e n t s  w e  u s e d  s u c r o s e  d e n -  
s i t y  g r a d i e n t  c e n t r i f u g a t i o n  a f t e r  a s h o r t  p u l s e  l a b e l  o f  
cell e x t r a c t s  ( in v i t r o ) .  T h e  e x t r a c t s  w e r e  l a b e l l e d  fo r  2,5 
r a in  a n d  c e n t r i f u g e d  in  5 - 2 0 %  s u c r o s e  d e n s i t y  g r a d i e n t .  
T h e  d i s t r i b u t i o n  o f  o p t i c a l  d e n s i t y  a n d  of  r a d i o a c t i v i t y  
( F i g u r e  3) w a s  c lose  t o  t h e  p a t t e r n  o b t a i n e d  w i t h  in  v i v o  
l abe l l i ng .  
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l~ig. 2. Fractionation of ribosomes in sucrose density gradient after 
a Short pulse label of intact  Krebs-2 ceils. (A) Uninfected cells. 
CPM]ODa60 1249; P, 0.60. (B) Cells 4.5 h after EMC-virus infection. 
CPM/OD260 1333; P, 0.37. (1) radioactivity; (2) optical density, Cells 
Were labelled for 4 min with a mixture of C x~ amino acids and de- 
stroyed in a glass-tephlone homogenizer in 0.01 M MgC12. Tris-huffer, 
SUcrose and KC1 were added to the honmgenate (final concentra- 
tions: 0.15M sucrose, 0.025M KCI, 0.05M Tris-buffer pH 7.6). 
Nuclei and mitochondria were deposited and sodium deoxycholate 
added (final concentration 0.5%). The extract  was layered on top of 
5-20% sucrose density gradient and centrifuged in Spinco L SW-25 

rotor for 90 rain. 

I t  w a s  s u g g e s t e d  s t h a t  in  p i c o r n a v i r u s - i n f e c t e d  ce l l s  
r i b o s o m e s  f a i l  t o  g e t  a t t a c h e d  t o  c e l l u l a r  m R N A ,  b e c a u s e  
i n i t i M  c o d o n s  a r e  b l o c k e d  b y  a c o m p o n e n t  o f  v i r a l  o r ig in .  
O n e  m a y  a s s u m e  t h a t  i n  a n  in  v i t r o  s y s t e m  t h i s  c o m p o n e n t  
d i s s o c i a t e d  f r o m  m R N A  m o l e c u l e s ,  o r  t h a t  in  t h e  c o n d i -  
t i o n s  w e  u s e d  t r a n s l a t i o n  i n  v i t r o  m a y  b e  s t a r t e d  f r o m  
e o d o n s  o t h e r  t h a n  in i t i a l .  I n  a n y  o f  t h e s e  c a s e s  t h e  
t r a n s l a t i o n  in  t h e  e x t r a c t s  of  i n f e c t e d  cel ls  s h o u l d  b e  
a p p r o x i m a t e l y  a s  e f f e c t i v e  a s  in  t h e  e x t r a c t s  o f  n o r m a l  
cel ls .  A d i f f e r e n c e  in  t h e  r a t e  o f  p r o t e i n  s y n t h e s i s  wil l  b e  
r e g i s t e r e d  o n l y  a t  t h e  b e g i n n i n g  o f  i n c u b a t i o n ,  w h e n  t h e  
a t t a c h m e n t  o f  r i b o s o m e s  t o  m R N A  is n o t  c o m p l e t e d .  
O u r  r e s u l t s  a r e  i n  g o o d  a g r e e m e n t  w i t h  t h i s  a s s u m p t i o n .  
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Fig. 3. Fractionation of cytoplasmic extracts of Krebs II cells in 
sucrose density gradient after in vitro incorporation of C 14 amino 
acids. (A) Extract  of uninfected cells. P, 0.30. (B) Extract  of infected 

ceils. P,  0.17. (1) Radioactivity; (2) optical density. 

CI4 amino acids incorporation into protein in cell extracts  of EMC- 
infected and uninfected Krebs II cells 

No. Time of 
incorporation 

C 14 amino acids incorporation (CPM) % 

Extrac t  of un- Extrac t  of 
infected cells infected ceils 

1 4 3232 1820 57 
40 9135 8281 90 

2 4 1080 765 69 
25 1675 1420 85 

3 50 2370 2230 94 

Reaction mixture (to{al volume 1.1-1.3 ml) contained 3/~M of ATP, 
0.05 ]~M of GTP, 6.25 ]*M of Tris-buffer pH 7.6, 25/~M of KC1, 
6.25/zM of NaC1, 5/~M of MgCla, 75 # M  of sucrose, 80 # M  of NH~C1, 
10 ]zM of phosphoenolpiruvate,  50/~g of piruvate kinase, a mixture  
of Ca4 amino acids and an amount  of postmitochondrial cell extract  
Containing 1,5 mg of protein. After incubation for different t ime 
nltervals at 37°C, the samples were treated with equal volume of 
10% trichloroacetic acid, washed and counted in liquid scintillation 
COUnter. 

BhmoAbl. B KJleTKax KpeTc-2 ,  aapa~eHHblX BHpycoM 
3HLIe~aJ~oMHoI<apAHTa, Ha6JllO/laeTC~t p a c n a ~  K.rleTOqHblX 
HOJIHpH~OCOM. l-IpH BKJItOqeHHH CI¢-aMHHOKHCJIOT B 6eJxoK 
in  v i t r o  B 3KCTpaKTaX 3apa~eHHblX tt Ite3apa~eHHhlX KJIeTOK 
pa3Hmla  B aenHqHHe BKnmqeHHa (a TaK~<e a BennqHHe 
0IITHqeCKOH IaJ10TH0CTH B paf lone  n0JmpH00COM) Hpit K0p0TK0fi 
HMnyJlbCHOfl MeTKe OKa3bIBaeTc~l ~FIH3KOH K KapTttHe, Ha- 
6~mAaeMofi npH CnHTeae 5e~Ka i n  v i v o ,  B HHTaKTHblX KYleT- 
Kax. I-[pll AJn4Te.IIlaH0~ I'IHKy6aIIHIt C MeTK0~ pa3.qnqHe B 
BeJaHqnrle BK~IOqeHHfl aMHHOKHCJ'IOT B 6enoK 8 3KcTpaKTaX 
3apamenHblx  It He3apa>I<enHblX K~eTOK H0qTH ncqeaaeT. 

N.  V.  KAVERIN a n d  M. K .  KUKHANOVA 

Ivanovsky Institute o/ Virology and Institute o/ 
Molecular Biology, 2Yloskwa (USSR) ,  t6 May  7967. 

B M. WILLEMS and S. PENMAN, Virology 30, 355 (1966). 


