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Introduction

It has been reported that the activity of histidine decarboxylase (HDC) in various tissues
is induced to increase by many kinds of stimulantsé14-17.19  In the previous papers!?13), we
reported that the HDC activity of the spleen appeared to rise until the 8th day of magnesium
(Mg)-deficiency, and then the rise of histamine content occurred, and the HDC activity of
the skin increased also, but there was no rise in histamine content.

In order to see whether the increased HDC activity in both tissues is due to increased
synthesis of the HDC enzyme or to activation of HDC or to any other mechanisms, exami-
nations were carried out on to the effects of actinomycin D, an inhibitor of RNA synthesis”,
and cycloheximide, an inhibitor of protein synthesis®, upon the HDC activities and histamine
contents in the spleen and skin of Mg-deficient rats.

Materials and Methods

Animals and diet: Wistar rats of both sexes, weighing about 60 g body weight, were
used. Before the beginning of experiments, the rats were fed with a powdered diet containing
0.07 9, Mg (control diet) for 3 days. After that, the rats were fed for 8 days with a Mg-
deficient diet (0.001 2%, Mg). Both diets were identical to each other in the contents of all
the essential nutrients excepting Mg!2. The respective diets and deionized water were provided
ad libitum. The rats were housed in stainless-steel cages and kept at an ambient tempera-
ture 22-24°C with a controlled 12-hour light-dark cycle.

Preparation of samples and assay methods: Actinomycin D (200 or 400yg/kg., i.p.)
or cycloheximide (1 or 2mg/kg., i.p.) was administered on the 4th or 8th day after the
feeding of Mg-deficient diet. The rats injected with these inhibitors were killed by heart
puncture under light ether anesthesia at 3, 6 and 24 hr after irjection. Actinomycin D and
cycloheximide were obtained from Sigma Chemical Company. The skin of the back and
the spleen were each removed, weighed and immediately homogenized in 10 volumes of 0.05M
sodium-potassium phosphate buffer (pH 7.0) for HDC assay or 0.4 N perchloric acid for
histamine assay. The homogenate with 0.05M sodium-potassium phosphate buffer was
centrifuged for 30 min at 10,000 xg, and the supernatant fluid was used for HDC assay.
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These procedures were carried out at 4°C. The HDC (EC 4.1.1.22) activity was assayed
by the method of Kobayashil®. L- [carboxy-14C] histidine with a specific activity of 51 mCi/
mmol was used in HDC assay. The radioactive histidine was obtained from Amersham
International Ltd. The protein contents of the samples were determined by the method of
Lowry et al'V. The enzyme activity was calculated and expressed on a tissue protein basis.
Histamine in the homogenate with 0.4 N perchloric acid was determined by the method of
Shore et al'®.

Statistical evaluations: The mean values of the results are presented in figures and table
with standard deviations. Differences between means were tested for statistical significance
by Student’s r-test. The significance was established when the probability level was equal
to, or less than 5 9.

Results

1. Effects of actinomycin D and cycloheximide on HDC activities in the skin and
spleen of Mg-deficient rats
Fig. I shows the effects of actinomycin D and cycloheximide on HDC activity in the
spleen. The activity of HDC in the spleen started to increase on the 4th day after the feeding
of Mg-deficient diet, and then increased gradually until the 8th day. These results were
similar to the previous one!®. On the 4th day, the administration of actinomycin D (200
ug/kg., i.p.) had no significant effect on the splenic HDC activity, but cycloheximide (I mg
/Kg., 1. p.) decreased the splenic HDC activity significantly. On the 8th day, actinomycin D
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Fig. 1. Effects of actinomycin D and cycloheximide on histidine decarboxylase (HDC) activity

in spleen of Mg-deficient rats. Each bar is a mean + S.D. of five to ten rats.

Asterisks indicate statistically significant differences between non-treated and drug-
treated rats (P<0.05).
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had no significant effect on the splenic HDC activity even though 400 yg/kg was administered,
but cycloheximide decreased it markedly.

Fig. 2 shows the effects of actinomycin D and cycloheximide on HDC activity in the
skin. The HDC activity in the skin was very high on the 4th day, but lower on the 6th
day, then increased again on the 8th day of Mg-deficiency. The appearance-time-course of the
HDC activity was similar to the results of the previous report!®. On the 4th day. the
administration of actinomycin D (200 gg/kg., i.p.) had no significant effect on the HDC
activity of the skin, but a tendency to enhance the HDC activity was observed. Cycloheximide
(2 mg/kg.. i. p.) showed no significant effect on the HDC activity of the skin on the 4th day.
On the 8th day, actinomycin D (200 or 400 ug/kg., i.p.) had no significant effect on the
HDC activity of the skin, but cycloheximide (2mg/kg., i. p.) significantly decreased the HDC
activity of the skin. Twenty-four hours after the injection of cycloheximide (2 mg/kg., i.p.)
all the rats died.

2. Effects of actinomycin D and cycloheximide on histamine contents in the skin and

spleen of Mg-deficient rats

Table | shows the effects of actinomycin D and cycloheximide on histamine contents in
the skin and spleen. On the 8th day, the histamine content in the spleen increased markedly,
but not in the skin. These data were similar to those of the previous report!?. On the 8th
day of Mg-deficiency, 24 hr after the administration of actinomycin D (200 ug/kg., 1. p.) or
cycloheximide (1 mg/kg., i.p.), the histamine contents in the skin and spleen were estimated.
Actinomycin D had no significant effect on histamine contents in both tissues. Cycloheximide
decreased the histamine content in the spleen to about 50% of non-administered Mg-deficient
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Fig. 2. Effects of actinomycin D and cycloheximide on histidine decarboxylase (HDC) activity
in skin of Mg-deficient rats. Each bar is a mean + S.D. of five to ten rats.
Asterisks indicate statistically significant differences between non-treated and drug- -
treated rats (P<0.05).
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Table 1. Effects of actinomycin D and cycloheximide on histamine contents in spleen and skin

of Mg-deficient rats

Dose Time after Histamine (ug/g wet wt.)

Group of rat Drug -
(per kg., i. p.) injection Spleen Skin

Control - - — 0.63 + 0.23 28.83 + 2.84

Mg-deficient

Day 8 - — - 3150 £ 11.70  29.86 + 5.10

" Actinomycin D 200 ug 24 hr 3524 + 6.28  28.56 + 2.53

" Cycloheximide I mg 24 hr 1540 + 4.21* 28.75 + 254

Values are means + S.D. of five to ten rats. Asterisk indicates statistically significant difference

between non-treated and drug-treated rats (P<0.05).

spleen, but in the skin it was not significant.

Discussion

The increased HDC activity in the spleen during Mg-deficiency was depressed significantly
after the administration of cycloheximide. The increased HDC activity in the skin was
also depressed significantly after the administration of cycloheximide on the 8th day. but not
on the 4th day of Mg-deficiency. These data suggest that the newly synthesized protein is
necessary to increase the HDC activity in the spleen during Mg-deficiency, and in the skin
on the 8th day, but not on the 4th day of Mg-deficiency.

The increased HDC activity in the spleen and skin was not depressed by the administra-
tion of actinomycin D. These results might show that newly synthesized protein involved
in the increase of HDC activity is not blocked by the inhibition of RNA synthesis concerned
with the production of HDC, or as suggested by Schayer and Reilly!s, long-lived RNA
molecules might direct the protein synthesis.

On the 4th day of Mg-deficiency, the increased HDC activity in the skin was not de-
pressed by the administration of cycloheximide. The data suggest that the increased HDC
activity in the skin on the 4th day of Mg-deficiency may depend on the activation of HDC.
and not on the newly synthesized protein.

It is well known that the rat skin has large numbers of mast cells which contain HDC
and histamine, and that the degranulation of mast cells during early period of Mg-deficiency
is observed! *. We also confirmed these phenomena in the skin on the 4th day of Mg-
deficiency®.  Schayer et al!” reported that the repeated injection of compound 48/80, a
histamine liberator, to rat resulted in a marked increase in HDC activity of the skin, but
other histamine liberator, dextran, did not, and they suggested that the treatment with com-
pound 48/80 stimulates or leads to the formation of new mast cells in rat skin. which have
strong HDC activity. It has been suggested that the rapid increase in HDC activity is
associated with “inducible HDC” in non-mast cells and that histamine synthesized by the
inducible HDC is not stored in cells but is released immediately®1¥. The histamine content
of the skin did not increase during Mg-deficiency!?. The increase in HDC activity of the
skin on the 4th day of Mg-deficiency may be due to activation of HDC in new mast cells
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and non-mast cells.

As reported previously!2!¥ the increased histamine content of the spleen during Mg-
deficiency was correlated with the increase in HDC activity. So the high splenic histamine
content might have reflected the increased histamine-binding capacity in addition to the high
HDC activity. We found that on the 8th day of Mg-deficiency there was the appearance
of a lot of basophilic cells in the spleen® which were known to be capable of storing the
histamine. It is possible to assume that cycloheximide depressed the new synthesis of protein
which was related to histamine-binding capacity in basophilic cells. It is necessary to
examine what kind of cells should contribute to the increasing in HDC activity and the
binding of histamine during Mg-deficiency.

Summary

The feeding of Mg-deficient diet (0.001 ¢, Mg) on young rats induced the increased
histamine content with the increased HDC activity in the spleen, but in the skin the increased
HDC activity was observed without the increasing of histamine content. The increased HDC
activity in the spleen was depressed by the administration of cycloheximide on the 4th and
8th days of Mg-deficiency. In the skin the increased HDC activity was depressed by cyclo-
heximide on the 8th day, but not on the 4th day, of Mg-deficiency. The increased HDC
activity in the both tissues was not depressed by the administration of actinomycin D. The
histamine content increased with an increased HDC activity in the spleen and was depressed
with cycloheximide and not with actinomycin D. The histamine content in the skin did not
increase during Mg-deficiency, and was not influenced by the administration of cycloheximide
or actinomycin D. These results suggest that the newly synthesized protein is to be involved
in the increasings of HDC activity and histamine content of the spleen during Mg-deficiency
and that the mechanisms in the skin may be more complex than those in the spleen.
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