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E f f e c t  o f  U r e t h a n  o n  t h e  G l y c o g e n  a n d  R N A  C o n t e n t  o f  L i v e r  P a r e n c h y m a l  C e l l s .  A C y t o p h o t o m e t r t c  
S t u d y  

U r e t h a n  in a single dose  decreases  t h e  l iver  R N A  
c o n t e n t  of n e w b o r n  and  y o u n g  adu l t  mice  x, ~ and  also t h e  
l iver  g lycogen c o n t e n t  of r a t s  3. However ,  no fu r t he r  infor-  
m a t i o n  on the  effect  of chron ic  d rug  t r e a t m e n t  on these  
c o m p o u n d s  has  been  descr ibed.  

Mater ials  and  methods. 30 male  adu l t  mice weighing 
abou t  20 g were  d iv ided  in to  2 groups.  In  the  expe r imen ta l  
group,  u r e t h a n  was admin i s t e r ed  i.p. (1.0 mg/g  b o d y  
weight)  once daily.  Control  group was  in jec ted  w i t h  
redist i l led water .  Animals  were killed b y  decap i t a t i on  
24 h a f te r  the  last  in jec t ion  on the  l~t, 3rd, 5 m, 7th and  9 th 
day.  Spec imens  of l iver  to  be compa red  were  e m b e d d e d  in 
paraf f in  w a x  a t  t h e  same t ime.  Sect ions  of 7 t~m th ickness  
of pieces  f ixed in acet ic-a lcohol- formal in  were m o u n t e d  on 
the  s a m e  slide a n d  s t a ined  b y  per iodic  ac id-Schi f f  (PAS) 
m e t h o d  4. Gal loc ian in-chrome a lum technic  5 was  used in 
sect ions  of 3 p~m th ickness  for  RNA.  Dias tase  4 a n d  
r ibonuclease  e d iges t ion  was  carr ied ou t  in order  to  check  
the  specif ic i ty  of  the  h i s tochemica l  react ion.  The  ab-  
so rp t ion  values  of ind iv idua l  cells were  recorded  using a 
Zeiss c y t o p h o t o m e t e r  MP1V[ unde r  t h e  following condi t ions :  
X 40 Apo.  ob jec t ive  (N.A. 1.00); Z t y p e  condenser  (N.A. 
1.3); K6h le r  i l umina t ion ;  l ight  w i t h  w a v e l e n g t h  of 
540 n m  for glycogen and  580 n m  for R N A  selected by  a 
Zeiss g r a d u a t e d  in te r fe rence  fil ter.  Fo r  m e a s u r e m e n t s  an  
opt ica l  cross-sect ion area  of 3,2 ~m in d i ame te r  was  
se lec ted  f rom the  c y t o p l a s m  of each hepa tocy t e .  A t  least  
100 hepa t i c  cells were  m e a s u r e d  on each sect ion.  
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Fig. 2. Cytophotometric values of glycogen for control and urethan- 
treated group, a) Mean value for control group, b) Least squares linear 
regression for urethan-treated group. 0, Individual values for control 
group; O, individual values for urethan-treated group. 

Table I. Regression analysis for cytophotometric measurements of 
RNA in hepatocytes of ugethan-treated mice 

Source of variation Sum Degree Mean F 
of square of square 

freedom 

Regression 0.0248 1 0.0248 
About regression 0.0041 3 0.0014 
Within groups 0.0051 10 0.0005 
Total 0.0340 14 

49.075 
2.719 

• significant (P < 0.0i) 

Table II. Regression analysis for cytophotometrie measurements of 
glycogen in hepatocytes of urethan-treated mice 

Source of variation Sum Degree Mean F 
of square of square 

freedom 

Regression 0.0757 1 0.0757 13.781 • 
About regression 0.0259 3 0.0086 1,574 
Within groups 0.0549 10 0,0055 
Total 0.1566 14 

significant (P <: 0.01). 

500 

ZSE 

• ! 
o m • • 

8 t 

b) 

Fig. 1. Cytophotometric values of RNA for control and urethan- 
treated group, a) Mean value for control group, b) Least squares linear 
regression for urethanc-treated group. O, Individual values for control 
group; O, individual valucs for urcthan-treated group. 

Results.  The c y t o p h o t o m e t r i c  m e a s u r e m e n t s  of R N A  
and  glycogen for cont ro l  and  u r e t h a n - t r e a t e d  mice  were  
s u b m i t t e d  to  regression analysis .  The basis  for t he  var iance  
analysis  cons is ted  of each t ime  period.  The ind iv idua l  
values  for R N A  a n d  glycogen are r ep re sen ted  by  d i ag rams  
(Figures 1 and  2). Tables  I and  I I  co r respond ing  to  t h e  
u r e t h a n - t r e a t e d  group  give t h e  va lues  for  t inear i ty  a n d  
regression t e s t s  for  R N A  and  glycogen,  respec t ive ly .  
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B o t h  regress ion  t e s t s  were s ign i f i can t  a t  a 1% level.  The  
regress ion  t e s t s  for  t h e  con t ro l  g roup  were  no t  s igni f icant ,  
so t h e  r e spec t ive  l ines for t h i s  g roup  in d i a g r a m s  r ep re sen t  
on ly  t h e  ave r age  .values. 

Discussion. The  longer  exposu re  to  u r e t h a n  a n a e s t h e s i a  
p r o d u c e d  a s t a t i s t i ca l ly  s ign i f i can t  ( P  < 0.01) increase  in 
t h e  l iver  g lycogen  c o n t e n t  of i n t a c t  mice.  U r e t h a n  in  a 
s ingle dose decreases  t he  l iver  g lycogen  c o n t e n t  of r a t s  * 
b e i n g  t h a t  effect  i n t e r p r e t e d  as a consequence  of t he  
l i b e r a t i o n  of ca techo l  amines .  U r e t h a n  rea l ly  s t i m u l a t e s  
t h e  secre t ion  of a d r e n a l i n e  f r o m  t he  a d r e n a l  m edu l l a  ? a n d  
i t  is r ea sonab le  to  suppose  t h a t  u n d e r  u r e t h a n  i n t o x i c a t i o n  
t h e r e  is a c o n t i n u o u s  re lease  of ca techo l  a m i n e s  f rom t h e  
a d r e n a l  g lands  w i t h  a c o n s e q u e n t  r e d u c t i o n  in t h e  circu- 
l a t i n g  ca techo l  a m i n e s  due  to  dep le t ion  of t he  g land.  Th i s  
f ac t  m a y  exp la in  t he  resu l t s  ach ieved  for glycogen.  Consi- 
de r ing  RNA,  t h e  decreased  c y t o p h o t o m e t r i c  va lues  

o b s e r v e d  are  in  accordance  w i t h  t h e  b iochemica l  resu l t s  
o b t a i n e d  b y  o t h e r  a u t h o r s  L ~. 

Rdsumd. U t i l i s a n t  la m 6 t h o d e  c y t o p h o t o m 6 t r i q u e  on  a 
observ4  l ' a c c r o i s s e m e n t  du glycog6ne e t  la  r 6 d u c t i o n  de 
A R N  dans  le foie de souris  soumises  au  t r a i t e m e n t  t o x i q u e  
p a r  l ' u r6 thane .  
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F o r m a t i o n  a n d  D e c a y  of  V i r u s - S p e c i f i c  P o l y s o m e s  

I t  h a s  been  shown  ear l ier  t h a t  R N A  e x t r a c t e d  f rom 
Newcas t l e  disease v i ru s  (NDV) in fec ted  cells fo rms  in 
v i t r o  v i rus-speci f ic  po lysomes  a f t e r  c o n t a c t  w i t h  ch ick  
e m b r y o  r ibosomes  z. However ,  a m i x t u r e  of b o t h  v i r a l  and  
cel lu lar  R N A s  was used  in  t h a t  s tudy ,  w h i c h  h a m p e r e d  
i n t e r p r e t a t i o n  of t h e  resu l t s  ob t a ined .  T he  p r e s e n t  r e p o r t  
records  t he  s t u d y  of t h e  f o r m a t i o n  of po lysomes  of v i r i on  
N D V  R N A  a n d  t h e i r  fa te  in  t h e  process  of t r an s l a t i on .  

E x p e r i m e n t s  were  p e r f o r m e d  w i t h  N D V  R N A  ~ 
e x t r a c t e d  b y  t h e  d e t e r g e n t  p h e n o l  m e t h o d  a a n d  p rec ip i t -  
a t e d  b y  e t h a n o l  w i t h  0 .2% s o d i u m  ace ta t e .  T he  m e t h o d  
for  p r e p a r a t i o n  of ch ick  e m b r y o  r ibosomes  a n d  p ro t e in -  
s y n t h e s i z i n g  s y s t e m  h a v e  been  descr ibed  e lsewhere  1. To 
des t roy  endogenous  polysomes ,  r ibosomes  in al l  exper i -  
m e n t s  were  p r e i n c u b a t e d  a t  32°C for 40 m i n  w i t h  a m i n o  

i n  v i t r o  

acids,  e n e r g y - r e g e n e r a t i n g  s y s t e m  a n d  cell f r ac t i on  S10G 
c o n t a i n i n g  t r a n s p o r t  R N A  a n d  o t h e r  c o m p o n e n t s  of 
p r o t e i n - s y n t h e s i z i n g  sys tem.  

I n  t h e  f i rs t  series of e x p e r i m e n t s ,  N D V  ]RNA was  a d d e d  
to  t h e  i n c u b a t i o n  m e d i u m  for  va r ious  i n t e r v a l s ;  t h e  
m i x t u r e  was s u p p l e m e n t e d  w i t h  CZ4-algae h y d r o l y s a t e  
a n d  a t  t he  end  of i n c u b a t i o n  per iod  was  r a p i d l y  chi l led ;  
po ly some  f o r m a t i o n  was a n a l y z e d  b y  c e n t r i f u g a t i o n  in 
l inea r  sucrose  d e n s i t y  g rad ien t s .  G r a d i e n t  f r ac t ions  were 
s e d i m e n t e d  w i t h  10% t r i ch lo roace t i c  acid (TCA), t he  
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Fig. 1. Kinetics of formation and decay of virus-specific polysomes after incubation of NDV RNA with chick embryo ribosomes and 
Oi-amino acids in cell-free protein-synthesizing system at 32°C for 5 (A), 15 (B) and 45 nlin (C). Samples were centrifuged in linear 
17-40% sucrose density gradients at 25,000g/min for 1 h and 45 min. Designations: A) Optical density at 260 nm (I), radioactivity of frac- 
tions without (2) and with (3) the addition of NDV RNA into the system. B) Radioactivity of fractions with the addition of NDV RNA 
into the system (1) as well as 0.02M EDTA (2) and 50 [~g/ml of pancreatic ribonuclease (3). C) Radioactivity of fractions with the addition 
into the system of NDV RNA as well as 50 [~g-/ml of puromycin (2) and 100 [~g]ml cycloheximide (3). 


