
9 5 6  Bulletin of Experimental Biology and Medicine, Vol. 116, N o. 8, August, 1993 

REFERENCES 
1. R. I. Aizman and N. P. Antonenko, in: Formation of  

Mechanisms Regulating tIydroionic ~xchange in Ontogen- 
esis [in Russian], Novosibirsk (1979), pp. 57-74. 

2. R. I. Aizman, N. E. Kalmykova, S. A. Borisova, and I. 
P. Slin'kova, Ibid., pp. 11-26. 

3. L. A. Alekminskaya, Yu. B. Lishmanov, V. D. Slepushkin, 
and M. I. Titov, Byull. Eksp. Biol. Med., 99, No 5, 535- 
537 (1985). 

4. L. K. Velikanova, in: Age-Dependent Peculiarities of Mor- 
phology and Physiology of  the Human Kidney [in Russian], 
Novosibirsk (1981), pp. 3-16. 

5. O. A. Goncharevskaya and G. Dlouga, in: Fourth All- 
Union Conference on Hydroionic Exchange and _Renal 
Functions [in Russian], Chemovtsy (1974), pp. 52-53. 

6. G. Dlouga, I. Krshechek, and Yu. V. Natochin, Ontoge- 
nesis of the Kidney [in Russian], Leningrad (1981). 

7. M. G. Zaks, in: Age-Dependent Physiology. Manual on 
Physiology, Ed. V. N. Niki t in  [in Russian], Leningrad 
(1975), pp. 313-329. 

8. G. F. Laldn, Biometry [in Russian], Moscow (1973). 
9. Yu. B. Lishmanov, T. V. Lasukova, and L. A. Alekh- 

minskaya, ByutI. Eksp. Biol. Med., 99, No- 3, 269-271 (1985). 
10. Yu. V. Natochin, Zh. Evol. Biokhim. Fiziol., 8, 289-297 

(1972). 
11. Yu. V. Natochin, Physiology of the Kidney: Formulas and 

Calculations [in Russian], Leningrad (1977), p. 60. 
12. V. D. Slepushkin, Yu. B. Lishmanov, G. K. Zoloev, and 

I. A. Pmrn, Byull. Sib. Otdel. Akad. Med. Nauk SSSR, 
No_ 6, 91-100 (1983). 

13. V. D. S1epushkin, G. K. Zoloev, V. A. Vinogradov, and 
M. I. Titov, Neuropeptides and Their Role in Physiology 
and Pathology [in Russian], Tomsk (1988). 

14. V. D. Slepushkin, Clinical Application of Neuropeptides [in 
Russian], Novokuznetsk (1990). 

Changes in Blood Serum Neuroreactivity in Coronary 
Parients 
D. I. Azber, T. A. Zapara, I. Yu. Kuznetsova, A. S. Ratuslmyak, 
S. M. Shergin, A. M. Shurgaya, and M. B. Shtark UDC 616.127-005.4-085.849.19- 

036.8-07:616.153/. 154 

Translated from Byulleten' t~ksperimental'noi Biologii i Meditsiny, Vol. 116, No_ 8, pp. 161-163, August, 1993 
Original article submitted February 23, 1993 

Key Words: neuroreactivity; blood serum; membrane potential 

Isolated mollusk neurons have been used as a test 
object to assess blood serum neuroreactivity. Such 
neurons are devoid of a glial sheath, this making 
their membrane readily accessible to serum sub- 
stances. Coronary patients' blood sera have been 
tested over a course of  intravenous laser therapy. 
Such therapy is widely practiced in the treatment 
of  cardiology patients, but the mechanisms of  the 
therapeutic effect of light are not clear and there 
are no definite criteria for assessment of the thera- 
peutic effect [2,3]. 
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MATERIALS AND METHODS 

Blood was collected before therapy and after a 
course of intravenous laser therapy (IVLT) consist- 
ing of six sessions [4]. Blood sera were frozen and 
kept before testing at -80~ They were defrosted 
directly before the experiments. Sera of 13 patients 
were tested. Neurons of Lumnaea stagnalis aged 0.5 
to 2 years were used. After 40 rnin incubation of  
nervous tissue in 0.3% enzyme solution (pronase, 
Serva, Germany) the neurons (without glial cells) 
were removed from the peripharyngeal ganglia and 
placed on the glass bottom plate of the chamber. 
Physiologycal saline of the following composition 
was used: 55 mM NaC1, 1.6 mM KC1, 4 mM 
CaC�89 1.5 mM MgC�89 5 mM Tris, pH 7.8. The 
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serum ionic composition was matched to the used 
saline by mixing the sera with a compensating 
solution in a 1:2.6 ratio, the compensating solu- 
tion consisting of 3.5 mM CaCI 2 and 1.24 mM 
MgC12. The volume of the chamber ha which the 
neurons were placed was 100 gl. Sera were added 
to the chamber in a dose of 20 gl. One patient 's 
serum was tested in one chamber. Electrophysi- 
ological experiments were carried out 12-18 h af- 
ter neuron isolation. Intracellular electrodes were 
used to record biopotentials. The membrane poten- 
tial (MP) and spontaneous and evoked responses 
were recorded and processed with computers and 
KAMAK equipment .  Membrane potentials were 
defined as the difference between the electrode 
potential values outside and inside the cell. 

RESULTS 

A change of the MP was a common  tendency in 
the neuronal reaction to application of the test 
sera. The degree and time course of these changes 
were individual. 

The least p ronounced  reversible changes in 
neuronal MP were caused by the sera of three 
patients. After a drop in the MP which developed 
within the first 0.5-1.5 rain, normalization occur- 
red within 2 to 5 rain. 

Some patients' sera caused hyperpolarization to 
develop during the Rrst 1-5 rain, followed in all 
cases by depolarization. Neuronal hyperpolarization 
indicates an increased intracellular concentration of 
potassium ions. 

A membrane  potential drop, or cell depolar- 
ization, caused by interaction of the membrane 
with serum components ,  indicates the presence in 
the serum of substances disrupting the activity of 
the ion-t ransport ing systems and impairing the 
membrane.  During the first 20 to 30 rain the 
damaging effect of the sera manifests itself in cell 
depolarization. Replacement of the solution con-  
taining the serum with physiological saline did not  
lead to recovery of the initial value of the MP. 
The damaging effect was assessed as a percent ra- 
tio of the maximal MP depolarization to the va- 
lue of theis parameter in solution before serum ap- 
plication. 

Comparison of the damage caused by control 
(before IVLT) and experimental sera permitted the 
patients to be divided into three groups (Fig. 1). 

Group 1 consisted of patients whose sera after 
experimental IVLT (E) depolarized neurons to a 
lesser degree than the sera before therapeutic expo- 
sure (C). The damaging effect of sera on the memb- 
rane was noticeably reduced (by 43_+10.3%) after 
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i=19. I. Changes in effects of control (before laser exposure, 
Control) and experimental (after six sessions of laser exposure, 
Hxp) sera on membrane potential of isolated nerve cells in 
three groups of patients (percent neuroreactivity changes). 

laser therapy. This group consisted of 6(46.15N) 
patients. 

Group 2 were patients whose sera after laser 
exposure had a less pronounced injurious effect on 
the membrane (4 patients, 30.7N), but the differ- 
ences between the experimental and control samp- 
les were less marked (7.3+2.2%). 

Group 3 consisted of patients whose sera after 
laser exposure had a more injurious effect (by 
21.5+4.5%). 

In health a nerve cell maintains on its sur- 
face membrane a potential difference from -45 to 
-70 mV. Tension is created because of an irregu- 
lar distribution of ions (mainly potassium) on both 
sides of the cell membrane [1]. 

The marked drop of the MP gives suggests 
that the sera caused disorders in the ion-transport 
cellular systems responsible for potassium and so- 
d ium (and other) ion distribution against their 
concentration gradient. 

The functioning of these systems is maintained 
by a metabolic process, namely the ATP-dependent 
mechanism of sodium and potassium ion transport 
or by the Na-K pump which maintains low so- 
dium and high potassium concentrations inside the 
cell, actively transporting sodium from and potas- 
sium into the cell. The drop of the MP (in some 
cases all the way to zero) confmns the hypothesis 
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about serum-induced disorders in normal ion ditri- 
bution. Another ion-transporting system of the cell, 
consisting of chemo- and potential-regulated chan- 
nels, may be disturbed as well. Ions cross the 
membrane via these ion-selective channels along 
their concentration gradient. The state of ion chan- 
nels is known to be regulated by many factors, 
among which are some substances acting on the 
external surface of the membrane.  

The above facts suggest that the de- and hy- 
perpolarization changes detected in the first few 
minutes may reflect the effects of substances in the 
serum on regulatory subunits of the ion channel. 
Intravenous laser therapy in the majority of cases 
reduces the activity of these factors present in pa- 

tients'  sera which probably disturb the normal  
functioning of the ion-transporting systems of the 
neuronal membrane. 
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Chofionic gonadotropin (CG) is known to possess 
a well expressed immunomodulat ing activity. As a 
rule, the effects of the hormone  are of a dose- 
dependent  nature and can change direction de- 
pending on the differentiation level of immunocytes 
and the presence of  female s teroid hormones  
[1,3,4]. Since CG is a pregnancy hormone,  inves- 
tigation of its immunomodulating effects is of great 
importance for understanding the mechanisms of 
immunological  tolerance formation in the mater- 
nal organism vis-a-vis the semiallogenic fetus. The 
CG secretion by neoplastic cells [10] and the hor- 
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mone ' s  ability to intensify carcinogenesis  and 
metastasis [6] give grounds for regarding this hor- 
mone as a factor promoting development of the 
neoplastic process, which always goes along with 
immune mechanism disorders. 

The object of the present study was to exam- 
ine the effect of CG on the processes of antigen- 
independent  differentiation of immunocompeten t  
cells under  the influence of differentiative signals 
varying in level and quality. 

MATERIALS AND METHODS 

The experiments were performed on female CBA 
mice weighing 20-22 g. Chorionic gonadotropin 
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