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The  ha lophi l i c  mal ic  e n z y m e  was s t rong ly  i n h i b i t e d  
b y  acetyl -CoA and  N A D H  (Figure A) and  r a t h e r  weak ly  
i n h i b i t e d  b y  oxa loace t a t e  and  g lyoxy la te  (Figure B). 
The  fo rmer  i nh ib i t i ons  p r e sen t ed  s igmoida l  kinet ics ,  
sugges t ing  t h a t  t h e y  are  p r o b a b l y  allosteric.  The  effects  
of oxa loace t a t e  and  glyoxyla te ,  on t he  o the r  h a n d ,  ap-  
p a r e n t l y  followed hyperbo l i c  kinet ics .  All  t he  inh ib i tors ,  
wh ich  were compe t i t i ve  t ow ar ds  t he  s u b s t r a t e  L-mala te  
(reid and  u n p u b l i s h e d  resul ts) ,  were more  effect ive in t he  
presence  of 3 M I~C1 t h a n  in t he  presence  of 1 M NH4C1; 
th i s  was  pa r t i cu l a r l y  s ign i f ican t  for N A D I t ,  wh ich  was 
v e r y  l i t t le  effect ive  in t he  presence  of t he  l a t t e r  mono-  
v a l e n t  ca t ion  a c t i v a t o r  (Figure A). Since t h e  a p p a r e n t  
K ~  va lues  for  b o t h  s u b s t r a t e s  were t he  same  in t he  pres-  
ence of e i t he r  salt,  i t  seems l ikely t h a t  t h e  i n h i b i t o r y  
effects t h e m s e l v e s  requ i red  a h i g h  sa l t  concen t r a t i on ,  
s imi lar  to  t h a t  r epo r t ed  as p re sen t  in  l iv ing ha lophi le  
cells s. A s imi la r  f ind ing  was r epo r t ed  b y  KUS~INER et  
al.Xa, 14 for t h e  i nh ib i t i on  of t he  a s p a r t a t e  t r a n s c a r b a m y -  
lase f rom H. cutirubrum b y  CTP.  The  resu l t s  s h o w n  in t he  

F igure  were o b t a i n e d  w i t h  Mg '2+ as d i v a l e n t  ca t ion  ac t i -  
v a t o r ;  s imi la r  resu l t s  were o b t a i n e d  in t he  presence  of 
Mn~+. 

The  e x p e r i m e n t a l  d a t a  p r e sen t ed  here  sugges t  t h a t  t he  
mal ic  e n z y m e  f rom H. cutirubrum, in  sp i te  of i t s  t r u l y  
ha lophi l i c  cha rac te r ,  s h o w n  b y  i ts  abso lu te  r e q u i r e m e n t  
of h i g h  sa l t  c o n c e n t r a t i o n s  for  b o t h  a c t i v i t y  a n d  s t ab i l i t y  6, 
is s imi la r  to  t he  mal ic  enzymes  f rom o t h e r  mic roo rgan i sms  
in b o t h  i ts  k ine t i c  a n d  r e g u l a t o r y  proper t ies .  The  low 
c o n c e n t r a t i o n s  of ace ty l -CoA a n d  N A D H  (abou t  10 ~M) 
effect ive for 50% i n h i b i t i o n  in t he  presence  of 3 M KC1 
(Figure A) sugges t  t h a t  these  me tabo l i t e s  m a y  p l ay  a n  
i m p o r t a n t  role in t h e  r egu la t ion  of t he  e n z y m e  a c t i v i t y  
in  vivo.  
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Summary. W e  h a v e  m e a s u r e d  t he  U V - s p e c t r a  of l iver  c h r o m a t i n  e x t r a c t e d  a t  2 d i f fe rent  t imes  of day,  co r re spond ing  
to low or h i g h  ra t e  of R N A  syn thes i s  f rom r a t s  m a i n t a i n e d  u n d e r  cont ro l led  feeding schedules.  Resu l t s  show t h a t  food 
in t ake  does m o d i f y  t h e  UV-spec t r a  of l iver  c h r o m a t i n .  

The  con t ro l  of the  feeding schedules  on wh ich  t h e  
l a b o r a t o r y  r a t  is m a i n t a i n e d  has  been  p r o v e d  to be  a v e r y  
useful  e x p e r i m e n t a l  m e t h o d  to  s t u d y  t he  physio logica l  
m e c h a n i s m s  w h i c h  regu la te  nuc lea r  R N A  synthes is .  

L ive r  cells r e spond  to  food i n t a k e  w i t h  all increased  r a t e  
of R N A  syn thes i s  a in  r a t s  m a i n t a i n e d  u n d e r  t he  con t ro l led  
feeding schedules  deve loped  b y  PORTER et  al. ~. Such  
increased  ra tes  of R N A  syn thes i s  can  be  ascr ibed  b o t h  to  
a n  a c t i v a t i o n  of nuc lea r  genome b y  increas ing  t h e  avai l -  
ab i l i ty  of c h r o m a t i n  D N A  t e m p l a t e  a, ~ and  to an  increased 
a c t i v i t y  of p re -ex is t ing  R N A  po lymerase  molecules  ~. 

R e c e n t l y  i t  has  been  shown t h a t  i so la ted  nucle i  a n d  
c h r o m a t i n  can  be  s tud ied  b y  opt ica l  m e t h o d s  5-7 and  t h a t  
t he  changes  of t he  U V - s p e c t r u m  cor respond  to d i f fe ren t  
func t iona l  s t a t e s  of c h r o m a t i n  a n d  ra t e s  of R N A  syn-  
thes is  8. 

I n  t he  p r e sen t  c o m m u n i c a t i o n ,  we r e p o r t  food- induced  
changes  in U V - a b s o r p t i o n  spec t r a  of pur i f ied  c h r o m a t i n  
o b t a i n e d  f rom the  l iver  of s t a r v e d  or fed r a t s  in r e l a t ion  
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UV-absorption of liver chromatin at 2 different times of day and in different feeding conditions from rats under controlled feeding schedules 

Time of Feeding condition Chromatin ab- Nucleoplasmic Actinomycin-D binding Chromatin apparent 
day sorbance at 258 nm RNA synthesis to chromatin a K~ for form-B 

(O.D. units/rag DNA) in purified ([zg/mg DNA) RNA polymerase 4 
nuclei ~ (pmoles ([xM deoxy- 
A~P/mg DNA) nueleotides) 

09.00 h Starved since 17.00 h of previous day 8.672 • 0.09 (9) 
15.00 h Fed from 09.00 h 9.690 • 0.12 (10) 
15.00 h Starved on the day of experiment 8.763 =E 0.08 (6) 

(since 17.00 h of previous day) 

740 -t= 59 30.6 d- 2.3 (6) , 53.4 
1289 i 83 56.9 ~ 2.9 (6) 32.2 

720 • 62 31.2 =k 2.7 (6) 51.8 

Measurements were performed in 1 cm path length cuvettes on chromatin solutions containing 50-100 ~g DNA/ml. Data are expressed as 
O.D. units at 258 nm/mg DNA ~ SEM; in parentheses is the number of experiments performed in different occasions. 
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to  cor responding  func t iona l  s ta tes  of genome previous ly  
r epor ted  1, ~, 4. 

Methods. 7-week-old male  albino ra ts  of Wis t a r  s train,  
ob ta ined  f rom the  d e p a r t m e n t a l  an imai  house,  weighing 
200-220 g have  been  used in these  exper iments .  The ra ts  
were housed  since weaning  in an a i r -condi t ioned window-  
less room wi th  an inve r t ed  and  displaced l ight ing schedule 
in which  l ights  were on f rom 21.00 h to  09.00 h in a 24 h 
cycle. The food, a pur ina  chow lab diet,  was suppl ied jus t  
before the  l ights  were swi tched  off, and was r emoved  8 h 
la ter  according to t he  '8 + 16' feeding schedule deve loped  
b y  POTTER et  aL e. W a t e r  was suppl ied  ad l ibi tum. 

R a t  liver ch roma t in  was  ex t r ac t ed  f rom the  purif ied 
nuclei  9 as indica ted  by  BUTTERWORTI~ et  al. 1~ Chromat in  
resuspended  in Tris-HCl 1 mM, p H  8, was sheared  and  
di lu ted  to  50-100 ag of D N A / m l  wi th  the  same buffer.  
Opt ical  m e a s u r e m e n t s  were done wi th  a Cary-15 spect ro-  
pho tome te r .  D N A  was  de t e rmined  by  the  d ipheny lamine  
reac t ion  of BURTON n,  and pro te ins  by  the  m e t h o d  of 
LOWRY et  el. 12. 

Results and discussion. The Figure  repor t s  the  absorp-  
t ion spec t ra  of liver ch roma t in  ex t r ac t ed  a t  09.00 h or a t  
15.00 h f rom ra ts  unde r  t he  control led feeding schedules 
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Absorption spectra of liver chromatin extracted at 2 different times 
of day from rats maintained under controlled feeding schedules. 
Nfeasurelnent conditions were as described in the text. The above 
experiment was performed with a ehromatin solution containing 64~xg 
DNA/ml. 

Of POTTER et  a l ) .  These 2 t imes  of day  have  been  chosen 
as r ep resen ta t ive  of low (09.00) or h igh (15.00) ra te  of 
R N A  synthes i s  respec t ive ly  in our expe r imen ta l  con- 
di t ions  1,a,4. There  is a ma rk ed  difference be tween  the  
UV-abso rp t i on  spec t ra  of liver ch roma t in  ex t r ac t ed  at  
09.00 h f rom t h a t  ex t r ac t ed  at  15.00 h. This difference is 
r ep resen ted  by  an increase in magn i tude  of the  band  a t  
258 n m  in ch roma t in  ex t r ac t ed  at  15.00 h. No red-  or 
b lue-shif ts  of the  main  b a n d  are observed.  

A contro l  m e a s u r e m e n t  pe r fo rmed  on ch roma t in  
ex t r ac t ed  at  15.00 h f rom ra ts  s t a rved  on the  day  of the  
expe r imen t  showed t h a t  the  UV-abso rp t ion  s p ec t ru m 
was over lapping  wi th  the  one ob ta ined  f rom ra ts  killed a t  
09.00 h. 

D a t a  r epor ted  in the  Table  show t h a t  the  food in take  is 
able s ignif icant ly  to increase the  baud  at  258 n m  by  12% 
over t he  cor responding  value ob ta ined  f rom ch roma t in  
ex t r ac t ed  at  09.00 h or a t  15.00 h f rom ra ts  denied food on 
the  day  of the  exper iment .  In  the  Tab!e da t a  are also 
r epor ted  f rom previous papers  1, 8, 4, showing the  behav iour  
of func t iona l  pa r ame te r s  ob ta ined  in the  same experi-  
men ta l  condi t ions .  I t  appears  tha t ,  a t  a t ime  of day  when  
there  is an increased ra te  of R N A  biosynthes is  1 involving 
also a modif ica t ion  of the  t emp l a t e  capac i ty  of chroma-  
t in  a,4, measured  as capac i ty  of b inding  ac t inomyc in -D 
or its homologous  enzyme,  the re  is also a cor responding  
increase of the  main  band  of t he  UV-spec t rum.  

I t  is bel ieved t h a t  the  difference in UV-abso rp t i on  
spec t ra  is due to  d i f ferent  s ta tes  of ch roma t in  condensa-  
t ion  5, 6. The more  f l a t t ened  spec t rum of d i f ferent  chroma-  
t ins  is i n t e rp re t ed  as p r e sumab ly  due to  local areas of 
condensed  ch roma t in  wi th in  the  nucleus ( 'granular  
chromat in ' )  ~. 

Therefore  t he  p e r t u r b a t i o n  of the  chromophor ic  p o r h o n  
of liver c h r o m a t i n  following food in take  appears  to 
reflect  pe r tu rba t ions  in nuc leopro te in  s t ruc ture  induced 
by  mechan i sms  re la ted to  food intake,  which  resul t  in an 
increased ra te  of R N A  synthes i s  1, 4. 
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5-Hydroxytryptamine:  Autoradiographic Evidence for Uptake Into Fibroblast Cell Nuclei 
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Summary. After  incuba t ion  wi th  t r i t i a t ed  5-HT, ac t iv i ty  is au torad iographica l ly  localized over  f ibroblas t  nuclei. 
This  m a y  indicate  an effect  of 5-HT di rec t ly  on the  nuclei of these  cells. 

A m o n g  the  m a n y  roles of 5 - h y d r o x y t r y p t a m i n e  (sero= 
ton in ;  5-HT) in the  organism,  an effect  on the  prolifera-  
t ion  of f ibroblas ts  was suggested b y  the  occurrence of 
fibrosis in the  h e a r t  and  o ther  organs of pa t i en t s  w i th  
carcinoid synd rom e  (see FIORE-DONATI 1 for references).  
In  addi t ion,  expe r imen t s  w i th  in ject ion of 5-HT into 
subcut is  2 and  jo in t  spaces 3 a p p a r e n t l y  lead to local 
prol i fera t ion of connec t ive  tissue. B o u c ~ g  and  ALVAREZ ~ 
have  e legant ly  d e m o n s t r a t e d  a specific effect  of micro-  
molar  concen t ra t ions  of 5-HT on g rowth  and  division of 
cu l tured  f ibroblasts ,  and  th is  effect  has  been  fu r the r  
cor robora ted  recen t ly  (BoUCEK and  NOBLES). 

The p re sen t  s t u d y  or iginated dur ing  an a t t e m p t  to 
define t r a n s m i t t e r  subs tances  a t  cer ta in  neuromuscu la r  
junc t ions  in the  At lan t i c  hagf ish  6. Tr i t i a ted  5-HT is 
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