TBILISI STATE MEDICAL UNIVERSITY
ANNALS OF BIOMEDICAL RESEARCH AND EDUCATION
2002 April/June, Volume 2, Issue 2

The Role of Lithium in Pathogenesis of
Bronchial Asthma on the Basis of
Studying its Effect on Regulation of
Neuro-Immuno-Endocrine Systems

Eka Rodonaia, Tamaz Churadze

Scientific-Research Institute of Pediatrics

Abstract

The aim of presented work was to consider the role of lithium in pathogenesis of bronchial asthma on the
basis of studying its effect on regulation of Neuro-Immuno-Endocrine systems. In order to correct errors in the
systems the effective method of treatment has been devised. 80 children aged 1-14 years suffering from
bronchial asthma have been investigated. All the patients were homogeneous according to their demographic-
anamnetic data and studied parameters. Decrease in concentration of lithium ions was registered at the onset
of the disease. Dispersal analysis (ANOVA-oneway) revealed existence of statistically reliable correlation
between severity of the disease and content of lithium ions - in particular, as severe the disease was, the
lower concentration of lithium ions was observed. As a result of basis therapy, concentration of lithium ions
remained constant indicating chronisation of the process. It can also be considered as a reason for further
relapse. To inhibit the mechanisms leading to the destruction of membranes and to correct abnormalities in
Neuro-Immuno-Endocrine regulatory system, lithium carbonate was tested in medical treatment. A new
scheme for effective treatment in hospital conditions has been worked out that provides for using lithium
carbonate in complex basis therapy under regular control on lithium ions concentration in blood.
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The investigations of recent years have underlined
significance of the Central Nervous System (CNS),
Immune and Endocrine Systems in development and
output of nonspecific diseases of the Respiratory
System [2]. The following patterns of the disease have
been stated: predisposition to frequent relapses and
prolongated duration of bronchial and lung diseases on
background of the CNS disorders; higher rate of
appearance of first signs of the disease at early
postnatal stages of ontogenesis; abundance of severe
and subsevere development of bronchial and lung
diseases; the torrent development of the disease and
predisposition to relapses [6].

Manifestation of perinatal disturbance of CNS in the
children suffering from bronchial asthma testifies the
significant role of failures in the Neuro-Immuno-
Endocrine systems in formation of bronchial asthma. In
most cases the output of perinatal pathologies is
microstructural changes observed in hypothalamus and
hypophysis, that are clinically revealed in functional
disturbance of vegetative centres and alterations in
hormone regulation at a releasing-trophic hormonal
level [1]. The hypothalamus via its retro-regulatory
relations with the CNS and thymus produces the
neuropeptide affecting T lymphocytes. In its turn, the T
lymphocyte releases Adrenocortticotropin (ACTP) that
affect B-lymphocytes, on the one hand, and suppresses
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the [-receptor of mast cell, on the other hand, resulting
in CGMP level decrease. The latter leads to the
inhibition of degranulating processes in the cell. The T
lymphocyte produces IL-6, that through its retro-relation
links acts on hypothalamus. The hypophysis-derived
hormone ACTP affects adrenocortex that in its turn,
produces hydrocortisone that blocks the y-receptor of
mast cell, resulting in CGMP decrease in the mast cell.
Above that, the hydrocortisone in combination with a
sexual hormone and the insulin acts on the thymus and
leads to the decrease of its weight [2]. The lowered level
of the thymus hormone launches the increase of
adrenalin that stimulates B-receptors of mast cells. As a
result of these processes, the rate of CAMP goes up.
Any stress can cause production of adrenaline by the
sympathic nervous system; the mediator of the
parasympathic nervous system — acetylcoline stimulates
the vy -receptor of mast cell and through that causes
increase in amount of CGMP, degranulation of mast
cells and a bronchial spasm [3].

According to the experimental and clinical data it has
been stated, that lithium is capable to restore the
balance between o, 3, and y receptors and the cyclic
nucleotides. In most cases it can completely relieve the
spasm and avoid a repetitive attack [4]. Lithium salts
can cause: normal duration of the processes associated
with protein catabolism; normalization of triphtophan
metabolism; decrease of serotonin content in blood and
its accumulation in the neural tissue; decrease in
releasing of catecholamines from neural endings;
acceleration of noradrenaline reduction rate, that might
be used for correction the disbalance as a result of
adrenal hyperreactivity [5]. Lithium inhibits the synthesis
of extra dopamine [8], decreases expression of pre-
apoptosis receptors P53 and Bax and increases
expression of anti-apoptosis receptor Bcl 12 [7]. At
allergic reactions the content of endogenous lithium in
blood and in erythrocytes as well, goes down. The ions
preferentially accumulate in thymus and in this way
restore the balance between the subpopulations of T
lymphocytes.

Proceeding from all the above, we set it as an object to
evaluate the role of lithium ions in pathogenesis of
bronchial asthma by means of studying the regulation of
Neuro-Immuno-Endocrine systems and to devise the

effective, in view of pathogenesis, treating method to
correct the existed errors.

80 children at the age of 1-14 years have been
examined. The concentration of lithium ions in a
patient’s blood serum was measured in dynamics: in the
morning on an empty stomach before and after
receiving the agent. Proceeding from treating principles,
two studied groups were identified. The first group of
patients was treated according to the basis therapy,
while another group was given lithium carbonate in
combination with the basis therapy. The doses of lithium
carbonate was varying and depended on the
concentration of lithium ions in blood sera and on the
weight and other individual characteristics of a patient.
The treating scheme was worked out and it envisaged
the 5-day course of getting in lithium carbonate at the
dose of 8-10 mg/kg.

The obtained results were statistically worked up using
the statistic program SPSS/V10.0. The investigated
cohorts were homogeneous according to their
demographic-anamnetic data and the studied
parameters. For each parameter the coefficient C of
contigention and the value of statistic probability (P)
were estimated. At the initial stage of the disease
lowered level of lithium ions was observed — M = 0.34, N
= 0.7-1.2 mmol/l. We also studied the correlation
between lithium concentration and the severity of
disease duration in the patients. The dispersal analysis
(ANOVA-oneway) showed correlation between the
development of disease and the concentration of lithium
ions.

Above that, we have studied the clinical characteristics
— symptom appearance rate per month and the night
symptom rates in every three years — in dynamics in
correlation with applied methods of treatment. We
revealed the treatment with lithium carbonate in
combination with basis therapy to be rather successful
in comparison with the single basis therapy.

Our data have demonstrated the necessity of correcting
the failures in the Neuro-Immuno-Endocrine systems for
effective preventive treatment, since they represent one
of the main links in formation of bronchial asthma.
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PoJb JJuTHA B IaTOreHe3e OPOHXMAJBbHOM ACTMbI IIYTEM peryJasiiuu
HEeMPO-UMMYHO-IHIOKPUHHOU CHCTEMbI

Oxa Pooonaus, Tamas Yypaosze

HayuHo-uccnenoBareabCkuii MHCTUTYT IEAUATPUU

PE3IOME

Llenbto paboThbl ABNSANOCH YCTAHOBMNEHWE PONU NIUTUSA B NaToreHe3de 6pOHXManbHON acTMbl NyTEM perynsaumm Hempo-
MMMYHO-3HOOKPUHHOM CUCTEMbI; pa3paboTka naToreHeTMYecku onpaBAaHHOrO MeToda JeyveHus Anst Koppekumu
MMEILLNXCA B AaHHbIX CUCTEMAaXxX HapyweHui. Nog HabnogeHemM Haxogunuck 80 geTen ¢ OpoHXManbHOM acTMOn B
Bo3pacte 1-14 net. Viccnegyemblie KOropTbl MO AeMOrpaduMyeckmm U aHaMHECTMYECKMM [aHHbIM, a Takke Mo
uccregyembiM napameTpam Obinu romMmoreHHbl. B Havane nevyexusi Habnoaanocb CHMXEHWE KOHLEHTPaLUU NOHOB
nutus. B pesynbTate npoBeAeHHOro OUCMEPCUOHHONO aHanu3a BbisiBEHa CTaTUCTMYECKU [OCTOBEpHasi CBs3b
MeXay TSKECTbI TeYeHUss 60Ne3HN N M3MEHUSIMU KOHLLEHTPaLUM MOHOB NUTUS: YEM Tskernee TedeHne 6onesHn, Tem
HWXE KOHLIEHTpauusi MOHOB nuTus B KpoBu. Mocne npoBefeHust 6asncHON Tepanun KOHLEHTPALMS MOHOB NUTUS
OCTaeTCs HEWM3MEHHOW, YTO MOXHO pacCMaTpuBaTb B KayeCTBE OOHOW U3 MPUYMH XPOHM3aALMKM npoLecca U
oyepegHoro peuuauBa. C uUenbld MHMIMOMPOBAHMS MPOLECCOB, NMPUBOAALIMX K MEeMOpPaHOAECTPYKUMM, a Takke
KOPPEKUMN CYLLLECTBYIOLLENO B HENMPO-MMMYHO-3HOOKPUHHBIX cMcTeMax AucbanaHca Obin Mcrnonb3oBaH kapboHaTt
nutna. PaspaboTaHa naToreHeTM4ecku ornpaBAaHHasi CXeMa JleYeHuss C UCMNONb3oBaHWEM kapboHaTa nuTus B
KoMnnekce mep 6asncHol Tepanuu, 1 06s13aTenbHbBIM Y4ETOM KOHLEHTPaLUM MOHOB NIUTUS B KPOBW B CTaLMOHAPHBLIX
YCroBUSsIX.

Kilouersle cjoBa: HEMPO-MMMYHO-29HIOKPUHHAS CHUCTeMa, OPOHXMAJIBLHAS
acrMa, JIMTHUI
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