
on the terminal screen and led out to the printer. The mean values and standard deviations 
of spike activity are next calculated. Parameters of the systemic hemodynamics are entered 
from the digital volt meters and devices for measuring intersystolic intervals and are pro- 
cessed when the basic program is interrupted. Analysis of sympathetic bioelectrical activ- 
ity is thus synchronized in time with evaluation of the parameters of the systemic hemody- 
namics. After values of the systolic and diastolic BP and the intersystolic intervals have 
been entered and processed, maximal and minimal values of each parameter for the time of the 
experiment are calculated and a final record of them is printed. An example of the record 
of an experiment and of documentation of the data after computer analysis is given in Fig. 3. 

The CS is based on USSR-made instruments in large scale production. The design of the 
SADC is such that spike trains of varied origin can be transformed for entry into the com- 
puter whatever their amplitude and frequency characteristics. The pressure transducer can 
also be used to analyze parameters of venous pressure and volume velocity of the blood flow. 
Both the hardware and software of the CS are thus suitable for use in the optimization of 
experiments in many different fields of biology and medicine. 

i. 
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Morphine is a classical narcotic analgesic, whose spectrum of pharmocological activity 
also includes euphoric properties. The question accordingly arises whether this combination 
of pharmacological~roperties is essential for manifestation of the analgesic effect. Drugs 
with a euphoria-inducing action in experiments on animals have a facilitatory effect on the 
self-stimulation reaction (SSR) if the electrodes are located in the lateral hypothalamus 
(LH) and septum, i.e., in positive reward structures [i]. In turn, electrical stimulation 
of positive reward structures may lead to the devlopment of analgesia [3, ii]. 

In view of these considerations, and also data showing that the regions mentioned above 
contain large quantities of endogenous opioid peptides [5, 9, i0, 13], which can modulate 
both SSR and nociceptive sensitivity [3], it was decided to compare the character of involve- 
ment of opioidergic processes in SSR from the dorsal nucleus raphe (DNR) and LH, and the 
changes in nociceptive sensitivity arising under these conditions, with the aid of naloxone, 
a selective opioid antogonist. 

EXPERIMENTAL METHOD 

Experiments were carried out on 36 noninbred male rats weighing 180-250 g, into which 
chronic unipolar electrodes were introduced under pentobarbital anesthesia (40 mg/kg, intra- 
peritoneally) into LH (AP 1.5, L 1.5, H 8.5) and DNR (AP 7.0, L 0, H 7.0) in accordance with 
stereotaxic coordinates [8]. One week after the operation the animals were trained in SSR 
from LH (nine animals) and DNA (nine animals) respectively, until stable parameters of self- 
stimulation had been established by the method described above [I]. Next,~in the experi- 
ments of series I, during a 10-mln session, levels of the threshold of SSR and the number of 
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TABLE i. Effect of SSR and Naloxone on Thresholds of Pain Sensitivity (M +_ m; n = 9) 

Brain structure LP of tail withdrawal, sec 
from whtchself- Iimmedtatelyafter t 30 min after naloxone(2mg/kg)+l 30minafter[njec- 
stlm:~lation(SS) background tsess[on of SS I session of SS session of SS 15 t~onof naloxone(2 
was elicited .... rain later mg/kg ) + session ofss 

DNR 
LH 

1,802=0,28 4,22=i=0,18" ] 1,72=t=0,18 I 4,82=k0,40" [ 1,904-0,20 
1,98=t=0,30 3,64=1=0,40" 2,34~0,20 3,88+0,57* [ 2,325=0,42 

Legend. Here and in Table 2, *p < 0.05. 

TABLE 2. Effect of Naloxone on Parameters of SSR (n = 9) 

Brain structure 
from whichSS 
was elicited 

DNR 
LH 

Threshold. 'of S,SR, ~A 

Naloxone 
background (2 mg/kg) 

127 132 
72 128" 

Frequency of SS per minute (number 
of self stimulations.) for optimal 
='urrent strength 

I Naloxone 
background (2 mg/kg) 

79 72 
104 71" 

self-stimulations per minute at threshold, optimal, and above-optimal current strengths were 
determined. Monophasic square pulses with a period of 6 msec~ a duration of 3 msec, and with 
20 pulses in a burst with an amplitude of 50-300 ~A, from an ES-50-1 electrical stimulator, 
were used for SSR. The latent periods (LP) of withdrawal of the tail, immersed by three- 
quarters of its length in a jar of water at 55~ [7], were determined 15 min before the ses- 
sion of SSR, immediately after its end, and 30 min later. 

In the experiments of series II the effect of naloxone (2 mg/kg, intraperiotoneally), 
injected 15 min before the beginning of SSR, induced from LH or from DNR, on the parameters 
of SSR ahd LP of tail withdrawal, measured at the same time intervals as in the experiments 
of series I, was studied. 

In series III, to monitor the character of the effect of naloxone on opioidergic pro- 
cesses in the course of experiment, the effect of the drug in the above-mentioned dose was 
studied on LP of tall withdrawal in animals not subjected to the self-stimulation procedure, 
on which algesimetric testing was carried out at the same time intervals as in the experi- 
ments with SSR. 

The results were subjected to statistical analysis by Student's test [4] and by the non- 
parametric differences method [12]. 

EXPERIMENTAL RESULTS 

As a result of SSR from both LH and NDR, a statistically significant increase of 2-2.5 
times was found in LP of the tail withdrawal reflex, evidence of the development for analgesia 
under the influence of SSR. This effect was of short duration, for values of the above LP re- 
turned t~their background level 30 min after the end of SSR. The specific opiate antagonist 
naloxone (2 mg/kg) did not abolish SSR-induced analgesia (Table I). 

The control experiments showed that at times other than during SSR naloxone, in the dose 
studied, if injected 30 min before testing the level of nociceptive sensitivity (i.e., to cor- 
respond to the time of ending of SSR), completely abolished analgesia caused by morphine (6 
mg/kg, intreperitoneally, 15 min before testing), according to the tail withdrawal test. These 
facts suggest that the analgesia arising in response to SSR from both brain zones studied is 
nonopioidergic in nature. At the same time, it was shown that naloxone inhibits SSR from LH 
-- its threshold increased by 1.8 times (p < 0~ whereas the frequency of self-stimulation 
was reduced by 1.5 times (p < 0.01), but it had no effect on the parameters of SSR from DNR 
(Table 2). These facts demonstrate, on the one hand, involvement of opioidergic mechanisms 
in SSR from LH, and that the opioidergic system does not transmit SSR from DNR, on the other 
hand. Considering the fact that regions LH [9] and DNR [5, 9, I0, 13] contain large quanti- 
ties of enkephalins and many opioid receptors, and that nalxone does not reverse analgesia 
induced by SSR from both zones, it can be tentatively suggested that the opioidergic systems 
of the regions under examination are not involved in the mechanism of analgesia produced by 
electrical stimulation of positive reward zones in the process of SSR. 
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These results to some extent contradict those of other investigations [3], which show 
that naloxone can abolish analgesia induced by SSR. This difference may perhaps be explained 
by the different neurochemical mechanisms forming the nociceptive response to stimuli of dif- 
modalities [6]. 

According to Borisenko [2], morphine has a facilitory action on SSR in rats only in a 
dose corresponding to ED, o of the analgesic effect (3 mg/kg). Trimeperidine (4.5 mg/kg) did 
not affect it, fentanyl (40 mg/kg) reduced the intensity of self-stimulation, whereas penta- 
zocine (20 mg/kg) completely suppressed it. 

It can thus be concluded that the euphoria-inducing component is not essential for mani- 
festation of the analgesic effect of narcotic analgesics. 
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The development of alcoholism as a multifactorial disease can be attributed to a number 
r genetically determined features [5, 13]. In particular, one feature of 
the genetic predisposition to alcohol addiction from the beginning is the high rate of its 
elimination [4]. It has also been shown that primary predisposition to alcohol consumption 
may be due to individualdifferences in higher nervous activity in a population of labora- 
tory albino rats. 

For the above reasons it was decided to study the rate of ethanol elimination (an in- 
direct parameter of activity of ethanol-oxidizlng enzyme systems) from the blood of rats 
distinguished o~ ~n~t~o with respect to their psychophysiological features, in order to dis- 
cover f the general principles mentioned above can be identified in the complex system of 
predisposition to alcohol consumption in a model of experimental alcoholism. 

EXPERIMENTAL METHOD 

Experiments were carried out on 12 laboratory male albino rats weighing 180-200 g, 
divided beforehand into two groups, by amethod based on differences in behavioral activity 
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