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I n c r e a s e d  P h o s p h o r y l a t i o n  of Liver  H i s t o n e  F 1 F o l l o w i n g  the  A d m i n i s t r a t i o n  of 3 ,5 ,3 ' -  
T r i i o d o - L - T h y r o n i n e  (T~) 

Al though  the  regula t ion  of t r ansc r ip t ion  in eucaryot ic  
cells is still  largely unclear,  there  is growing evidence t h a t  
phosphory l a t i on  of lys ine-r ich h is tone  F1 m a y  be involved 
in th is  process.  In  fact ,  i t  has  r epea t ed ly  been  sugges ted  
t h a t  enhanced  phospho ry l a t i on  of h i s tone  F t  could cause 
derepress ion  of D N A  t e m p l a t e  ac t iv i ty  and  s t imula t ion  
of R N A  and  p ro te in  b iosynthes i s  t-4. The p resen t  s tudy  
was des igned to  inves t iga te  w h e t h e r  the  increased R N A  
and  pro te in  b iosynthes i s  induced  in ra t  l iver by  T 3 
admin i s t r a t i on  s m a y  be re la ted  to  enhanced  h is tone  F~ 
phosphory la t ion .  

Materials and methods. Normal  and  t hy ro idec to mi zed  
male  Wis t a r  rats,  140 to  180 g, were employed.  Thyroid-  
ec tomized  ra ts  were used 4 weeks pos topera t ive ly .  T~ 
(Merck A.G., D a r m s t a d t ,  Germany)  was in jec ted  i.p. 
w i th  single dai ly doses of 30 ~g/100 g body  wt.  for 1 or 4 
consecut ive  days.  The ra ts  were killed 16 h af ter  the  last  
in jec t ion  of t he  hormone ,  a~P-phosphate (The Radio-  
chemical  Centre,  Amersham,  England)  in 0.14 M NaC1 
con ta in ing  10 -~ M carrier  inorganic  p h o s p h a t e  was 
in jec ted  i.p. a t  a dosage of 1 mCi/100 g body  wt. 2 b 
before dea th .  All animals  were fas ted  overn igh t  p r ior  to  
sacrifice. L iver  historic F1 was p repare  d according to  
LANGAN 6, and con t amina t i ng  nonh i s tone  phosphopro te ins  

~r r emoved  by  c h r o m a t o g r a p h y  on DEAE-ce l lu loseL 
Liver  inorganic  p h o s p h a t e  and  alkali-labile h i s tone  
p h o s p h a t e  were de t e rmined  by  the  m e t h o d  of MARTIN 
and DOTYS; 3~p rad ioac t iv i ty  was measured  in a Beck man  
l iquid scint i l la t ion counte r  according to  ELLIS et  al. 9. The 
observed  counts  were correc ted  to  account  for indiv idual  
var ia t ions  in the  labell ing of l iver inorganic  p h o s p h a t e  
pool  and  expressed as nmoles  32Pi according to  TAKEDA 
and  OHGA ~~ Pro te ins  were de t e rmined  by  the  LowRY 
techn ique  ~1. 

Results. The d a t a  r epor ted  in Table  I d e m o n s t r a t e  t h a t  
T 3 admin i s t e red  to  i n t ac t  ra t s  s ignif icant ly  s t imula ted  
incorpora t ion  of 32Pi in to  l iver lys ine-r ich histol~e F 1. 
The ra te  of h i s tone  phosphory l a t i on  was increased to  
abou t  60% 16 h af ter  a single in jec t ion  of T a and  to  224% 
when the  ho rmone  was in jec ted  for 4 consecut ive  days.  

As can be seen f rom Table  II ,  marked  increases in 
h is tone  phosphory l a t i on  were also de tec ted  in livers f rom 
thy ro idec tomized  ra ts  t r ea ted  wi th  T3. 

Assuming  t h a t  historic phosphory la t ion  is impl ica ted  in 
t he  s t imula t ion  of t ranscr ip t ion ,  the  resul ts  r epor ted  could 
suggest  t h a t  tile wel l -known increase induced  by  T~ 
admin i s t r a t i on  in ra t  l iver R N A  and  pro te in  b iosynthes i s  
is suppor ted ,  a t  least  in par t ,  by  the  enhanced  phosphory la -  
t ion of lys ine-r ich h is tone  F~. 

Table I. In vivo phosphorylation of liver histone F I from intact rats 
treated with T~ 

No. of Days of Rate of histone Change 
rats treatment phosphorylation (%) 

10 -- 2.35 4- 0.30 
6 1 3.78 =t_ 0.48 @ 60.8 
4 4 7.62 • 0.64 + 224.2 

The rate of histone phosphorylation is expressed as IInmles ~ePi 
incorporated/2 h per mg histone. The values are means 4- S.D. 

Riassunto. Si ~ d imos t r a to  c h e l a  sommin i s t raz ione  di 
3,5, 3 ' -Tri iodo-L-Tironina s t imola  n e t t a m e n t e  la fosfo- 
r i lazione in vivo del l ' i s tone F1 nel legato  del ra t to .  Si 
avanza  l ' ipotes i  che I ' a u m e n t a t a  fosforilazione del l ' i s tone 
F1 possa favorire,  nel fegato del r a t t o  t r a t t a t o  con For- 
mone  t iroideo,  il processo di t rascr iz ione e la biosintesi  
proteica.  

A. ZONCHEDDU and  A. VIARENGO 

Istituto di Fisiologia Generale, Universith di Genova, 
Corso Europa, 1-76732 Genova (Italy), 
10 January  7974. 

Table II. In vivo phosphorylation of liver histone F 1 from thyroid- 
ectomized rats treated with T a 

No. of Days of Rate of histone Change 
rats treatment phosphorylation (%) 

10 -- 1.80 4- 0.25 
6 1 2.42 + 0.34 + 34.4 
4 4 5.48 4- 0.65 + 204.4 

The rate of histone phosphorylation is expressed as nmoles 32pi 
incorporated/2 h per mg histolie. The vaiues are means ~ S.D. 
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T h e  Effect  of I s o n i a z i d  on H u m a n  C h r o m o s o m e s  Studied  by a N e w  M e t h o d  

Isoniazid (IN, isonicotinic acid hydrazide) ,  a drug  
originally used in the  t r e a t m e n t  of tuberculos is  and more  
recent ly  as a psychic  energizer,  was r epor ted  to  cause 
chromosomal  abnormal i t i e s  (gaps, breaks,  delet ions,  
f ragmenta t ions )  in bone mar row  ceils of a r a t  af ter  a 
single weekly  in jec t ion  of 65 ~zg IN/g  body  weight  1. 

W h e n  we cul tured  h u m a n  per iphera l  l ymphocy te s  in the  
presence  of IN at  several  concen t ra t ions  and  for d i f ferent  
t imes  of exposure  to IN, we did no t  observe  any  s t ruc tura l  
differences under  a l ight  microscope be tween  the  t r ea t ed  

i L. CIRNU-GEoRGIAN and V. LENGHEL, Lancet 2, 93 (1971). 


