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The halophilic malic enzyme was strongly inhibited
by acetyl-CoA and NADH (Figure A) and rather weakly
inhibited by oxaloacetate and glyoxylate (Figure B).
The former inhibitions presented sigmoidal kinetics,
suggesting that they are probably allosteric. The effects
of oxaloacetate and glyoxylate, on the other hand, ap-
parently followed hyperbolic kinetics. All the inhibitors,
which were competitive towards the substrate r-malate
(ref.” and unpublished results), were more effective in the
presence of 3 M KCI than in the presence of 1 M NH,CI;
this was particularly significant for NADH, which was
very little effective in the presence of the latter mono-
valent cation activator (Figure A). Since the apparent
K values for both substrates were the same in the pres-
ence of either salt, it seems likely that the inhibitory
effects themselves required a high salt concentration,
similar to that reported as present in living halophile
cells®. A similar finding was reported by KuUSHNER et
al.1% 14 for the inhibition of the aspartate transcarbamy-
lase from H. cutivubrum by CTP. The results shown in the
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Figure were obtained with Mg?+ as divalent cation acti-
vator; similar results were obtained in the presence of
Mn2+,

The experimental data presented here suggest that the
malic enzyme from H. cutivubrum, in spite of its truly
halophilic character, shown by its absolute requirement
of high salt concentrations for both activity and stability®,
is similar to the malic enzymes from other microorganisms
in both its kinetic and regulatory properties. The low
concentrations of acetyl-CoA and NADH (about 10 wM)
effective for 509, inhibition in the presence of 3 M KCI
(Figure A) suggest that these metabolites may play an
important role in the regulation of the enzyme activity
in vivo.
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Food-Induced Changes in UV-Absorption Spectra of Isolated Chromatin from Liver of Rats under

~ Controlled Feeding Schedules
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Summary. We have measured the UV-spectra of liver chromatin extracted at 2 different times of day, corresponding
to low or high rate of RNA synthesis from rats maintained under controlled feeding schedules. Results show that food

intake does modify the UV-spectra of liver chromatin.

The control of the feeding schedules on which the
laboratory rat is maintained has been proved to be a very
useful experimental method to study the physiological
mechanisms which regulate nuclear RNA synthesis.

Liver cells respond to food intake with an increased rate
of RNA synthesis!in rats maintained under the controlled
feeding schedules developed by PoTTER et al.?. Such
increased rates of RNA synthesis can be ascribed both to
an activation of nuclear genome by increasing the avail-
ability of chromatin DNA template® *and to an increased
activity of pre-existing RNA polymerase molecules?,

Recently it has been shown that isolated nuclei and
chromatin can be studied by optical methods’-7 and that
the changes of the UV-spectrum correspond to different
functional states of chromatin and rates of RNA syn-
thesis 8.

In the present communication, we report food-induced
changes in UV-absorption spectra of purified chromatin
obtained from the liver of starved or fed rats in relation
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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

Timeof  Feeding condition Chromatin ab- Nucleoplasmic Actinomycin-D binding Chromatin apparent
day sorbance at 258 nm RNA synthesis to chromatin® K for form-B
(O.D. units/mg DNA) in purified (g/mg DNA) RNA polymerase?

nuclei? (pmoles (wM deoxy-
AMP/mg DNA) nucleotides)

09.00h Starved since 17.00 h of previous day  8.672 4- 0.09 (9) 740 4 59 30.6 4+ 2.3 (6) 53.4

15.00h Fed from 09.00 h 9.690 -+ 0.12 (10) 1289 + 83 56.9 + 2.9 (6) 32.2

15.00h Starved on the day of experiment 8.763 4- 0.08 (6) 720 4 62 31.2 4 2.7 (6) 51.8

(since 17.00 h of previous day)

Measurements were performed in 1 ¢cm path length cuvettes on chromatin solutions containing 50-100 y.g DNA/ml. Data are expressed as
0.D. units at 258 nm/mg DNA 4- SEM; in parentheses is the number of experiments performed in different occasions.



15.4.1976

to corresponding functional states of genome previously
reported 1,34,

Methods. 7-week-old male albino rats of Wistar strain,
obtained from the departmental animal house, weighing
200-220 g have been used in these experiments. The rats
were housed since weaning in an air-conditioned window-
less room with an inverted and displaced lighting schedule
in which lights were on from 21.00 h to 09.00 hin a 24 h
cycle. The food, a purina chow lab diet, was supplied just
before the lights were switched off, and was removed 8 h
later according to the ‘8 4 16’ feeding schedule developed
by PorTER et al.2. Water was supplied ad libitum.

Rat liver chromatin was extracted from the purified
nuclei? as indicated by BurTERwWORTH et al.1?. Chromatin
resuspended in Tvis-HCl 1 mM, pH 8, was sheared and
diluted to 50-100 pg of DNA/ml with the same buffer.
Optical measurements were done with a Cary-15 spectro-
photometer. DNA was determined by the diphenylamine
reaction of BurrtonN!!, and proteins by the method of
Lowry et al.l2,

Results and discussion. The Figure reports the absorp-
tion spectra of liver chromatin extracted at 09.00 h or at
15.00 h from rats under the controlled 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.
Measurement conditions were as described in the text. The above

experiment was performed with a chromatin solution containing 64.g
DNA/ml.

Specialia

443

of PoTTER et al.2. These 2 times of day have been chosen
as representative of low (09.00) or high (15.00) rate of
RNA synthesis respectively in our experimental con-
ditions1>3:4, There is a marked difference between the
UV-absorption spectra of liver chromatin extracted at
09.00 h from that extracted at 15.00 h. This difference is
represented by an increase in magnitude of the band at
258 nm in chromatin extracted at 15.00 h. No red- or
blue-shifts of the main band are observed.

A control measurement performed on chromatin
extracted at 15.00 h from rats starved on the day of the
experiment showed that the UV-absorption spectrum
was overlapping with the one obtained from rats killed at
09.00 h.

Data reported in the Table show that the food intake is
able significantly to increase the band at 258 nm by 129,
over the corresponding value obtained from chromatin
extracted at 09.00 h or at 15.00 h from rats denied food on
the day of the experiment. In the Table data are also
reported from previous papers?®:3:4, showing the behaviour
of functional parameters obtained in the same experi-
mental conditions. It appears that, at a time of day when
there is an increased rate of RNA biosynthesis? involving
also a modification of the template capacity of chroma-
tin3 4%, measured as capacity of binding actinomycin-D
or its homologous enzyme, there is also a corresponding
increase of the main band of the UV-spectrum.

It is believed that the difference in UV-absorption
spectra is due to different states of chromatin condensa-
tion %8, The more flattened spectrum of different chroma-
tins is interpreted as presumably due to local areas of
condensed chromatin within the nucleus (‘granular
chromatin’) 6,

Therefore the perturbation of the chromophoric portion
of liver chromatin following food intake appears to
reflect perturbations in nucleoprotein structure induced
by mechanisms related to food intake, which result in an
increased rate of RNA synthesis™ 4.
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5-Hydroxytryptamine: Autoradiographic Evidence for Uptake Into Fibroblast Cell Nuclei
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Summary. After incubation with tritiated 5-HT, activity is autoradiographically localized over fibroblast nuclei.
This may indicate an effect of 5-HT directly on the nuclei of these cells.

Among the many roles of 5-hydroxytryptamine (sero-
tonin; 5-HT) in the organism, an effect on the prolifera-
tion of fibroblasts was suggested by the occurrence of
fibrosis in the heart and other organs of patients with
carcinoid syndrome (see F1orRE-DonaTI! for references).
In addition, experiments with injection of 5-HT into
subcutis? and joint spaces® apparently lead to local
proliferation of connective tissue. Boucek and ALvAREz4
have elegantly demonstrated a specific effect of micro-
molar concentrations of 5-HT on growth and division of
cultured fibroblasts, and this effect has been further
corroborated recently (Boucek and NoBLE?).

The present study originated during an attempt to
define transmitter substances at certain neuromuscular
junctions in the Atlantic hagfish®. Tritiated 5-HT is

L L. Fiore-Donarr, in Hormones and Connective Tissue (Ed. G.
AsBoE-HaNsEN; Munksgaard, Copenhagen 1966), p. 382.

2 R. A. MacDow~aLp, Am. J. Path. 35, 297 (1959).

3 C. J. Smyrn, O. B. Gum and P. K. Hamivrron, J. Lab. clin. Med.
58, 958 (1961).

4 R. J. Bouvcek and T. R. ArLvarez, Science 767, 898 (1970).

® R. J. Boucex and N. L. NoeLg, Proc. Soc. exp. Biol. Med. 744,
929 (1973).

8 H. KorNELIUSSEN, Z. Zellforsch. 740, 425 (1973).



