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Acute experiments on cats demonstrated facilitation effects of afferent reactions, and seg- 
mentary motor reactions during stimulation of sciatic nerves and inhibition of cortico- 
fugal motor reactions induced by electrical stimulation of ilium osteoreceptors. 
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The osteoreceptor system remains one of the least 
studied parts of  sensory system physiology. This 
might be due to the fact that so far no holistic 
concept  has yet emerged regarding its role in 
physiological functions and its participation in the 
pathogenesis of somatic and visceral diseases [3,4]. 
Published data suggest that overstimulation of  
intraosseous receptors (e.g., during increased intra- 
osseous pressure) may cause disturbances in sen- 
sorirnotor reactions, most clearly manifested in the 
general segments of  spinal innervation [1-4]. In- 
creased intraosseous afferentation is thought to play 
an essential role in the development of neurologic 
manifestations of lumbar osteochondrosis, prompt- 
ing the present study aimed at elucidating the ef- 
fect of osteoreceptor system stimulation on the for- 
mation of evoked potentials (EP) in the cerebral 
cortex and electromyographic reactions for discrete 
electrostimulations of the sciatic nerve. 

MATERIALS AND METHODS 
EP in the focus of maximum activity of the first 
sensorimotor area of the cerebral cortex and the 
electromyogram (EMG) of femora/ muscles during 
sciatic nerve stimulation (pulse duration 0.3 msec, 
current strength 3-10 p.A, frequency 0.1 Hz) were 
recorded in acute experiments on sexually mature 
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cats (14 animals) under chloralose anesthesia and 
myorelaxation. Electrostimulation was applied to 
motor zones of the cortex and the EMG-equivalent 
of the femoral muscle motor reaction was recorded. 
Conditioning stimulations were applied to the spongy 
substance of the ilium by means of two needle elec- 
trodes insulated their entire length except for the 
ends, introduced into the spongy bone at a depth 
of 3-4 mm and 3-4 mm apart (pulse duration 0.3 
msec, strength 3-10 xmA). Experiments were per- 
formed using stereotaxis with Multibasis multipurpose 
neurophysiological apparatus (Biomedica) for 10 sig- 
nal presentations. The amplitude fluctuations of the 
summated phases (from peak to peak) were subjected 
to statistical processing: 1-2 EP phases and devia- 
tions from the EMG response. 

The strength of sciatic nerve stimulation was 
selected at the level of threshold intensity sufficient 
for forming stable responses. For the sake of 
convenience the alterations of the indexes obtained 
for conditioning stimulations of the spongy sub- 
stance of the ilium were estimated in percentages, 
taking the initial data as 100%. The interval be- 
tween conditioning and test stimuli ranged from 
100 to 1000 msec. 

RESULTS 

Conditioning stimulations of the spongy substance of 
the ilium markedly affected the amplitude of the test 
EP and of the EMG response. For example, within 
the interval from 300 to 700 msec the summated 
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Fig. I .  A l t e r a t i o n s  in  EP {I) a n d  in t he  E M G  r e s p o n s e  (2) d u r i n g  sc ia t ic  ne rve  s t imula t ion ,  and  in t he  EMG r e a c t i o n  (3) 
dur ing  s t i m u l a t i o n  of  the  m o t o r  z o n e s  of  the  c o r t e x  at  the  end  of  t he  e x p e r i m e n t  (a) and  du r ing  c o n d i t i o n i n g  s t i m u l a t i o n  of 
i n t r aos seous  r e c e p t o r s  o f  the  i l ium (b}. 

amplitude of  initial EP phases increased by 40%, 
whereas the maximum deviations in EMG responses 
increased by 45%. The facilitation effect of  condi- 
tioning stimuli of  osteoreceptors of the ilium spongy 
substance on the formation of afferent and motor 
reactions was statistically significant and persisted for 
an interpulse interval up to 800 msec and then 
graduaUy declined. The facilitation effect in the re- 
actions tested disappeared when the interpulse inter- 
val was less than 150 msec. Other regularities were 
observed in the experiments where a motor response 
was induced by electrostimulation of motor zones of  
the cortex. For instance, osteoreceptor stimulation of 
the ilium in an interval o f  100-500 msec between 
the conditioning and the test stimulus led to a 
marked suppression o f  the EMG. Conditioning 
stimulations had no effect on the recorded motor 
response induced by electrostimulation of  the motor 
cortex zones when the interpulse interval increased 
by more than 600 msec (Fig. 1). 

Thus, two basic regularities have emerged from 
the findings. First, stimulation of  the osteoreceptor 
apparatus of  the ilium spongy substance produces 
a facilitation effect on the development of  afferent 
reactions and the segmentary motor response dur- 
ing stimulation of  the sciatic nerve by pulses of  

threshold intensity. Second, similar effects on 
osteoreceptors block centrifugal flows of  excitation 
and sharply lower the amplitude of  the EMG- 
equivalent of  the motor reaction caused by the 
stimulation of  the motor zones of  the cortex. 

These results have some clinical analogies. 
Intraosseous blockades in patients with marked 
neurologic manifestations of osteochondrosis have 
revealed the phenomenon of "recognized" pain ac- 
companying normal irradiations and a short-term 
(1-3 min) exacerbation of  the radicular syndrome 
[2]. Moreover, facilitation effects of the segmentary 
motor response may be responsible for disturbances 
in the muscular tonus in the corresponding seg- 
ments and the segments connected with the sec- 
tion of the osseous system of interest. At the same 
time, blockades in centrifugal motor reactions cause 
more profound disturbances in the muscular tonus, 
which testify to a decrease in the cortical control 
of  the motor functions in patients with neurologic 
manifestations of osteochondrosis. 

On the whole, the findings demonstrate a sig- 
nificant role of  osteoreception in neuromotor dis- 
turbances and allow intraosseous receptor blockade 
to be considered as a pathogenic method of treat- 
ing radiculitis and neuritis. 
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Adaptation to Periodic Hypoxia and a Diet Supplemented 
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The relationship between the level o f  accumulation of  lipid peroxidation products and 
the status o f  the Ca2+-transporting system in the sarcoplasmic reticulum of  the rat 
myocardium is studied against the background of two cardioprotective factors, namely 
adaptation to periodic hypoxia and a diet enriched in polyunsaturated fatty acids of  
the c0-3 class. It is shown that the diet leads to an increase o f  level o f  lipid peroxi- 
dation products by 1.8 times in the heart  and by 19 times in the liver, whereas a 
adaptation has no effect on the level of  lipid peroxidation products in either o f  these 
organs. At the same time, the combined action of  both factors considerably enhances 
the resistance of  the myocardial Ca2+-transporting system to free radical-induced oxi- 
dation. In in vitro experiments it is shown that adaptation to periodic hypoxia results 
in a more than twofold deceleration of  Ca 2§ transport inhibition during the oxidation 
induction by the Fe2§ system; the diet causes a 3.5-fold deceleration of  such 
inhibition. The results show that the accumulation of  a high level of  lipid peroxida- 
tion products is not  always followed by damage to the Ca~+-transporting system in the 
myocardial sarcoplasmic reticulum. 
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The process of  lipid peroxidation (LPO) which is 
constantly going on in the organism carries out a 
number  of  important  physiological functions [1]. 
However, the LPO hyperactivation that is a fea- 
ture o f  numerous pathological states causes damage 
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to membranes and to membrane-associated enzy- 
matic systems, in particular in the heart. In the 
last few decades it has come to be thought that 
LPO activation plays an impor tan t  role in the 
pathogenesis of  various diseases. LPO inhibition is 
associated with the protective action of  various fac- 
tom, while LPO activation is thought to be directly 
related to harmful effects on the membrane struc- 
tures. In this context the effect of  LPO on the 
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