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Increased Synchrony of DNA Synthesis in Regeneratin~ Rat Liver after Continuous 
Infusion of Hydroxyurea 

I R e g e n e r a t i n g  r a t  l i ve r  a f t e r  p a r t i a l  h e p a t e c t o m y  is a 
s t a n d a r d  m o d e l  for  s t u d i e s  o n  g r o w t h  r e g u l a t i o n  in  v i v o  t. 
T i le  m a i n  d i s a d v a n t a g e ,  h o w e v e r ,  fo r  q u a n t i t a t i v e  
b i o c h e m i c a l  i n v e s t i g a t i o n s  is  t h e  f a c t  t h a t  D N A  s y n t h e s i s  
a f t e r  p a r t i a l  h e p a t e c t o m y  p r o c e e d s  in  a n  o n l y  p a r t i a l l y  
s y n c h r o n i z e d  p a t t e r n  2-~. A u t o r a d i o g r a p h i c  s t u d i e s  d u r i n g  
e a r l y  p e r i o d s  of  l i ve r  r e g e n e r a t i o n  r e v e a l e d  a n  i n f l u x  r a t e  
of  h e p a t o c y t e s  i n t o  D N A  s y n t h e s i s  of  6 . 3 1 % / h  f r o m  18.00 
t o  19.00 tl, a n d  of  1 1 . 3 9 % / h  f r o m  19.00 t o  20.00 h a f t e r  
p a r t i a l  h e p a t e c t o m y  5. M a x i m u m  n u m b e r  of  h e p a t o c y t e s  
s i m u l t a n e o u s l y  in  D N A  s y n t h e s i s  does  IlOt e x c e e d  30 t o  
4 0 %  ( d e p e n d i n g  o n  age  of a n i m a l s  6) a t  a n y  t i m e  a f t e r  2/a 
h e p a t e c t o m y  ~. 

T o  c o n s t r u c t  a r e g e n e r a t i n g  l i v e r  m o d e l  w i t h  h i g h e r  
s y n c h r o n y  of  D N A  s y n t h e s i s ,  s t i m u l u s  for  D N A  s y n t h e s i s  
b y  p a r t i a l  h e p a t e c t o m y  w a s  c o m b i n e d  w i t h  p r o l o n g e d  
i n h i b i t i o n  of  s t a r t  of  D N A  syn~chesis.  H y d r o x y u r e a  ( H U )  
h a s  b e e n  u s e d  as  a n  e f f e c t i v e  i n h i b i t o r  of  n u c l e a r ,  b u t  n o t  
of  c y t o p l a s m i c  T, s D N A  s y n t h e s i s  ill v ivo~ ,  ~~ a n d  i n  
v i t r o  ~-~a .  A d m i n i s t r a t i o n  of  H U  to  p a r t i a l l y  h e p a t -  
e c t o m i z e d  r a t s  r e s u l t e d  in  a r e v e r s i b l e  i n h i b i t i o n  of  D N A  
s y n t h e s i s  ~ - l s  w i t h o u t  m e a s u r a b l e  e f f ec t s  on  IRNA a n d  
p r o t e i n  s y n t h e s i s .  H e p a t o t o x i c i t y  h a s  b e e n  f o u n d  to  be  

600 

500 

400 

c~ 

F 
200 

100 

0 = 
14 

-HU-Block 14-40h 

FlU-Block 14-32 h 

4U-Block 14-24.5 h 

! 

t "~, Control:NOHU 

t 
g 

]O14-24.5h. I . .  , . . , . , . . . , 

18 22 26 30 34 58 42 46 h 

Time of 3H-TdR injection after partial hepatectomy 

Fig. 1. Increase of specific activity of DNA in liver of partially 
hepatectomized rats after continuous infusion of hydroxyurea 
(1.25 x 10 8 M kg -1 h -I) as a function of block duration and interval 
between discontinuation of HU and injection of aH-thymidine. 
Control animals (open squares) are partiMly hepateetomized, but  did 
not receive t lU.  Abscissa: Time of injection of 2H-thymidine 
(0.8 txCi g-~). Rats sacrificed 60 min thereafter. Ordinate: Specific 
activity of DNA as determined according to s0,sl. 

low~V. T h e r e  a r e  no  r e p o r t s  o n  t h e  d e g r e e  of  s y n c h r o n i z a -  
t i o n  of  D N A  s y n t h e s i s  in  p a r t i a l l y  h e p a t e c t o m i z e d  r a t s  
w h i c h  r e c e i v e d  a c o n t i n u o u s  i n f u s i o n  of  H U .  I n  c o n t r a s t  
t o  a s i n g l e  a p p l i c a t i o n ,  c o n t i n u o u s  i n f u s i o n  of  H U  l e a d s  t o  
s u b t o t a l  s y n c h r o n y  of s t a r t  of  D N A  s y n t h e s i s .  

Materials and methods. M a l e  W i s t a r  r a t s  ( 2 2 0 - 2 4 0  g) 
w e r e  p a r t i a l l y  h e p a t e c t o m i z e d  a c c o r d i n g  t o  H m G I N S  ~s. 
At 14 h after operation, i.e. prior to start of DNA synthesis 
at 15 to 18 h under these experimental conditions ~9, the 
animals received a single i.v. injection of HU at a dose of 
1.69 x I0 -3 Mkg -I, dissolved in saline solution, immedi- 
ately followed by a continuous infusion of HU at a dose 
of 1.25 x i0 -a Mkg-lh -I via tail vein for periods up to 
26 h. At different intervals after discontinuation of the 
drug, rats were injected with 3H-thymidine i.p. (0.8 FCi 
g-~, specific activity 5 Ci/mM, Radiochemical Centre 
Amersham) and were sacrificed 60 rain later. Hepat- 
ectomized rats without HU infusion served as controls. 
After extraction of DNA from the liver according to 
MUNRO and FLECK 2~ DNA content of aliquots of the 
e x t r a c t  w a s  d e t e r m i n e d  a c c o r d i n g  t o  BURTON 21 a n d  
r a d i o a c t i v i t y  w a s  m e a s u r e d  in  a l i q u i d  s c i n t i l l a t i o n  c o u n t e r  
( P a c k a r d  T r i c a r b  3214).  A u t o r a d i o g r a p h s  w e r e  p r e p a r e d  
f r o m  4 F m  s e c t i o n s  of  p a r a f f i n  e m b e d d e d  l i v e r  t i s s u e  u s i n g  
K o d a k  AIR 10 s t r i p p i n g  f i lm.  A f t e r  e x p o s u r e  for  21 d a y s ,  
t h e  a u t o r a d i o g r a p h s  we re  d e v e l o p e d  a n d  s t a i n e d  w i t h  
H & E .  

Results and discussion. I n h i b i t i o n  of  D N A  s y n t h e s i s  ill 
h e p a t o c y t e s  of  r e g e n e r a t i n g  r a t  l i ve r  is r e v e r s e d  a f t e r  
t e r m i n a t i o n  of H U  t r e a t m e n t .  T h e  i n t e r v a l  b e t w e e n  
s t o p p i n g  H U  i n f u s i o n  a n d  s t a r t  of  D N A  s y n t h e s i s  d e p e n d s  
o n  t h e  d u r a t i o n  of  H U  t r e a t m e n t .  M a x i m u m  a u g m e n t a t i o n  
of spec i f i c  a c t i v i t y  of  D N A  is o b s e r v e d  4 t o  7 h a f t e r  
w i t h d r a w a l  of  t h e  d r u g .  P e a k s  of  spec i f i c  a c t i v i t y  of  
D N A ,  a f t e r  r e l e a se  f r o m  H U  b lock ,  i n c r e a s e  as  a f u n c t i o n  
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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. 
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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 


