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An important factor in the search for methods of correcting emotional stress is the study of mechanisms 
of formation and triggering of endogenous stress-protective systems, to which, in the modern view, the positive- 
reinforcing and antfnocieeptive systems of the brain belong [4]. It can be tentatively suggested that one pos- 
sible way of triggering these antistressor systems may be by acting on specific acupuncture points, for the 
data already obtained are evidence that the use of acupuncture, in certain situations, can abolish a state of 
distress [8]. 

The object of the present investigation was to study the stress-protective action of acupuncture and to 
compare it with the effect of a typical antistressor agent from the group of benzodiazepine tranquilizers, 
namely diazepam, which has a distinct action on positive reinforcement systems and on antinociceptive mech- 
anisms [2, 5]. 

E X P E R I M E N T A L  M E T H O D  

ExperLments were carr ied out on 73 male rats weighing 250-300 g. Stress was induced by a modified 
Zabrodin's [7] technique, under conditions of immobilization, by electr ical  stimulation of the base of the tail 
(20 Hz, 10 msec,  30 V) with needle electrodes for 3 h, for periods of 30 sec every 2.5 rain. 

Electroacupuucture was carr ied out by means of standard acupuncture needles corresponding to the 
Da-Chui (TM-14) acupuncture point, throughoutthe period of s t r e s so r  stimulation. This point was chosen on 
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TABLE i. Effect of Electroacupuncture and Diazepam in a Dose of 2.5 mg/kg on Manifesta- 
tions of Pain-lnduced Emotional Stress in Rats (M • m) 

No. of Emotional reactivity, Aggressiveness, 
Experimental conditions expts. No. of erosions points points 

Control 
Stress 

Stress + diazepam 

10 
i0 

10 

stress +  l ctroac.upunctur :it_ 
acupuncture point 10 

Stress + eleetroacupuncture 
side acupuncture points 5 

0 
8,6+_1,0 

P1-~.<0,00t 
2,80+__0,53 
P1-3<0,001 
P..-8< 0,001 

3 ,oo• ,75 
P2-a<O ,001 

14,00~2,09 
P~-5<0,001 
P..-a < 0,05 

I .20~0,13 1,20!0,20 
0.I0~0.10 0,50• 
PI-, ,<O ,OOL P1-~<O ,05 
0,60• 2,40• 
Pl_a<O ,05 ] PI_a<O ,Ol 

[ P,2_s < 0,00! 

0,704-0,91 2,70--+0,36 
P_,_a<O,05 P2_a<O ,OOl 

1,204-0,73 , I ,80• 

1 i 
the basis of clinical data on the broad spectrum of effects (including sedative) which can be obtained by activa- 
tion of this point, and its high efficacy for the treatment of neuroses. The median location of this point in the 
"portal zone," with extensive reflex connections [6], also was taken into account. The parameters of stimula- 
tion were 1 Hz, 1 reset; the intensity of stimulation was chosen individually for each animal depending on the 
appearance of small fibrillations of the muscles in the region of the needle. 

The after-effects of stressor stimulation were assessed on the basis of the appearance of erosions and 
ulcers in the stomach [7] and also of changes in emotional reactivity and aggressiveness to being held in the 
hand and to the bringing up of a metal rod, respectively, in accordance with the techniques described previ- 
ously [I, 9].  

The nociceptive response to stimulation of the base of the tail, of gradually increasing intensity, was 
assessed in freely behaving rats, by means of a scale devised by the authors themselves from the frequency 
of appearance of the corresponding components of the complex nociceptive response [3]. The base of the tail 
was stimulated by bipolar electrodes in the elastic membrane, by short series of pulses (10 Hz, 1 
msec, 1 see, 30-100 V). Diazepam was injected intraperitoneally in a dose of 2.5 mg/kg 30 rain before the 
experiment began. The results were subjected to statistical analysis by Student's t-test. 

EXPERIMENTAL RESULTS 

Stress induced a significant change in the emotional and physical state of the animals. A s Table 1 shows, 
erosions and ulcers appeared in the gastric mucosa and emotional reactivity and aggressiveness diminished. 

Diazepam reduced the pathological effects of the stress situation. This was manifested as a statistically 
significant decrease in the number of erosions. At the same time, the emotional response to external stimuli 
was significantly reduced compared with animals exposed to stress without preliminary diazepam premedica- 
tion. Moreover, in the animals of this group aggressiveness was increased, as shown by the more frequent 

deliberate attacks on the provocative object. 

Emotional reactivity was assessed in points: 0) no response, 1) squeaks softly or tries to get away, 2) 
squeaks more loudly and tries to get away, 3) squeaks and tries to bite the hand. Aggressiveness also was 
assessed in points: 0) no response, I) turns away, 2) sniffs at the rod, 3) single bites, 4) atfiaok and multiple 
bites. 

Electroacupuncture had a distinct stress-protective action, comparable with the effect of diazepam 
(Table I). In rats exposed to stress against the background of electroacupuncture, the number of gastric ulcers 
was significantly less than in control animals subjected to stress only. At the same time emotional reactivity 
was depressed and aggressiveness was increased, just as in the series with diazepam premedication. 

A series of special experiments showed that diazepam in a dose of 2.5 mg/kg caused no significant 
changes in the structure of the nociceptive response, whereas after electroacupuncture at the Da-Chui point, 
a comparatively small increase was observed in the threshold of appearance of individual components of the 
response, reflecting the emotional-behavioral reaction to intensive nociceptive stimulation. 

The results of these investigations thus indicate that electroacupuncture has a stress-protective action 
comparable with the effects of diazepam. The results showing the absence of any marked analgesia under the 
influence of diazepam and of electroacupuncture lead to the conclusion that the stress-protective effect was 
not entirely associated with the pain-relieving action of the latter. 
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The ant is t ressor  effect of diazepam has been explained on the grounds of its effect on the pos i t ive-nega-  
tive reinforcement systems and the antinociceptive systems of the brain [4]. It has now been shown that the 
antinocieeptive effect is not only a mechanism of central analgesia, but also an operant method of self-regula-  
tion and self-protection from the effects of s t ress ,  and it is realized both by a decrease in the intensity of the 
ascending nociceptive flow and by correct ion of the emotional-behavioral response [5]. Characteris t ical ly 
diazepam, through its action on antinociceptive systems,  modulates exclusively the emotional-behavioral colu- 
ponents of the response to s t r e s so r  stimulation and depresses the activity of the negative reinforcement  
systems, while at the same time activating the zones of "positivity" [2]. 
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The role of genetic factors in responses of animals to s t ress  has been established. High reactivity of 
"emotional" BALB/cI mice corre la tes  with lower activity of the benzodiazepine receptors  of the brain. In 
mice of "unemotional" lines (C 57BL/10I, C 57BL/6I) the affinity and density of the benzodiazepine receptors  
are  significantly higher [11]. Differences have been found in the predisposition of rats  of the August, Wistar, 
and Wag lines to emotional s t ress  [7], but within each line animals predisposed and resis tant  to s t ress ,  with 
differences in their  brain biogenic amine metabolism, can be distinguished [4]. Among populations of nonin- 
bred animals (cats, rats,  mice) it is also possible to distinguish groups which differ considerably in their  
response  to a s t ress  situation and in their  sensitivity to psychotropic drugs [2, 6]. 

On the basis of existing data showing the leading role of the brain catecholamine systems in the dynamics 
of the s t ress  reaction [12], it was decided to esthnate the activity of tyrosine hydroxylase (TH) in the brain, 
as a key component in catecholamine biosynthesis, together with behavioral and physical manifestations of 
exposure to chronic s t ress  in rats with different levels of initial emotional and behavioral reactivity.  
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