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INVESTIGATION OF THE BEHAVIOUR OF SOME ELEMENTS
IN HEART OF THYMECTOMISED RATS

L.Kinova
Institute of Nuclear Research and Nuclear Energy,Sofia,Bulgaria

INTRODUCTION

Tne thymus gland is known to be the primary regulator of the immune
defence in the organism.Later it was recognised as an endocrine organ,therefore
it participates in the regulation of the metabolic processes as well.For the
maintenance of normal flow of metabolism some essential elements are required.
From this point of view the investigation of elemental behaviour after the
removal of tne thymus gland (thymectomy) will give us an additional informa-
tion on the significance and functions of the thymus gland in the organism.

EXPERIMENTAL
Determined were elements K, Mn, Ca and Zn in heart of normal (intact)

and thymeotomised Wietar rat8.Thymectomy was performed at the age of 3 month.
Analysed were hearts of intact animals at the age of 3, 6, 9 and 12 month
and hearts of thymeotomised animals at 15 days, 3t 6 and 9 month after thyicec-
tomy.Determination of the elements of interest was carried out by means of
instrumental neutron activation analysis.Collection,cleaning and storage of
the samples.as well as the irradiation,cooling and measuring mode and ana-
lytical isotopes used were described in other our work (i).The results
obtained are presented in ppm in table 1.
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DISCUSSION
From our investigations it was established that the changes in the

concentrations of the elements analysed are most demonstrative in the earli-
est term after the tnymectomy (15 days ).Por example observed are decrease
of K, Mn and Zn in comparison with intact rats.For the same term after
thymeotomy Ca concentration in heart increases.

According to the literature the decrease of K and increase of Ca in myo-
oard (resp. increase of K and decrease of Ca in serum) leads to slowing of the
rhytm of heart beating because of difficulties in the transition of the nerve
impuls to heart muscle (2) .The changes in K and Ca concentrations observed by
us in myocard of thymectomised animals are in agreement with the investigations
of Kosarev (3), who established decrease of the frequenoy of heart beating in
ratB after thymeotomy.

According to some authors (4)» changes in the electrocardiogram in this
case are characterised by elongated S-S interval and diminished T-peak.

On the other hand it is known that Mn defficienoy leads to a reduced
oxygen uptake (5) for the reason that Mn is a well known activator for many
oxidising processes in the organism.We found a significant decrease of Mn in
the myocard In the earliest term after thymectomy.Together with the alteration
in the metabolism after thymectomy this faot might be an explanation of the
results of Usunova(6) - elongation of S-T interval as it dependes strongly
on the alteration of metabolical processes and especially on the oxygen uptake.
The ECG changes mentioned remain in the later terms after thymectomy synchro-
nously with the lower oontent of Mn in the myocard of thymectomieed rats (7)*

Our results show a sharp increase of Ca in myocard in first investigated
term after thymeotomy - 15 days.Increase of Ca is a oause for the rise of his-
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tamine level in myocard muscle since Ca is a liberator of histamine from
the mast cells .Although this rise of Ca is observed for quite a long period
up to 6 month after thymectomy - the histamine level in the heart of thyme-
ctomia«d is higher than in feeart of intact rats only in first term analysed
( 15 days ) after which it falls down under the level of normal (intact)
animals ( 7 ).Probable explanation for this fact could be the subsequent
rise of Zn ( 3 and 6 month after thymectomy), which has been shown to inhibit
histamine release from the mast cells and thus acts as an antagonist of Ca(8).
In the latest term ( 9 month after thymectomy) investigated the Zn level in
thymectomised heart falls down under that of intact animals which leads again
to a rise of histamine level.The behaviour of ratio Zn/Ca in heart of intact
and thymeotomised animalB is shown on fig.1.

Fig. 1
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Following the alterations of the
elements analysed in the latest
terms after thymectomy a
tendency toward a fall under
the normal ( of intact animals)
values is observed.
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CONCLUSION
The data summarised in this work show that the removal of the thymus

gland impair the metabolic processes in the organism.The attempt made by us
to explain some of the alterations in the heart after thymectomy by the
changes in the concentrations of elements analysed gives an opportunity for
a further clarification of the role of the thymus gland in the organism.
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