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In a double blind placebo-controlled in vest.igation it was s hown that transcranial e lectric treatment (TET), comprising the 
com bination of a const a nt current with a pul se c urre nt of squar e impulses of 70- 80 Hz is an effective method to affec­
tive disturbances (anxiety, depression) in alcoholi c patients. Th e medical e ffects of TET are accomp ani ed by cha nges in t he 
met abolism of GABA and mon oarnines, but not of p-end or phine, and also by a decrease in the la tency of a-r hy t hm ap pearance 
after closing of the eyes . 
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I n troduction ders in alcoholics out of AWS and not limited to 
depressive ones, was considerably higher [7]. 

The affect ive disturbances, first of all, The not diagnosed and not treated a ffective 
lepr essive and anxious stat es, occupy an esse n­ disturbances, especia lly depr ess ion , pr esent 
ia l place in the clinical picture of a lcoholism, risks of relapse and suicide [8,9]. For the trea t­

are closely connected with pa t hological merit of anxious and depress ive states induced 
cr aving for alcohol [1,2], the pivotal s ymptom of' by alcoholism are recommended tranquilizers, 
t liis disease. According to various au t hor s [3] tr icyclic antidepressants lit hium [10,11]. 
th e number of depress ive disturbances in alco­ However, chr onic alcohol intoxication and 
hoiic patients fluctuates from 3% up to 98%, lesions of the pa renchymal organs, cardio-vas­
ap parently due to the fact that in these inv e ti ­ cular system and eNS in alcoho lics, increase 
gations the depress ive symptomatology of th e the probability of side-effects of these drugs [9]. 
alc ohol withdrawal syndrome (AWS) was Antidepressants in combination with alcohol or 
included. More homogeneous results (depres­ disulfiram may lead to severe com plica tions 
siv e symptomatology regis tered in 6 -- 15% of [12]. Tranquilizers, es pecially when combined 
pa t ien ts [4-6]) were recei v d when the fre­ with alcohol, decr ease attention a nd induce 

of dep ressive disturbances was studied myorelaxation and dep end ence. All this calls 
in atients abstaining from alcohol for more for developing simple and e ffect ive non-rnedi­
t ha n 3 weeks. The number of affective disor- cam ental methods for treating t he affect ive 
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disturbances of anxiously-depressi ve character 
in alcoholic patients. Since a function al f3-endor­
phine deficiency in the e N S [13J plays , possibly , 
a definite part in the pathogenesis of depres­
sive d isturbances connected w it h al coholism, it 
se med appropriate for us to use a therapy 
regime of transeranial electric tre atment (TET) 
developed by Lebede v et al, [14]. Thi s treat­
ment activates endorphiner gic brain sys t ems 
and owing t o thi s ha s a s pe cific ther apeutic 

ffe et on an e ndor ph ine defi ci ency co ndition 
the alco holic withdraw al syn drome [15]. 

Subjects and me thods 

The investigation was carried out in 20 vol­
unteers - alcoholic patients w it h affective dis­
orders. All patients were abs tinent for not less 
than weeks, i.e., their affective di sturb­
ances were not A WS sym ptoms . T he depres­
s ive disorders were expressed mod er ately or 
weakly in all patients and proc.ee ded as subde­
pressions which is typical for t he affective dis­
turbances of alcoholic patients in r em iss ion out 
of A WS [1]. All patients were d iv id ed by chance 
in to two groups of 10 . An increased anxiety 
level was noted in both patient group . the 
experimental group TET was carried out for 30 
mi n every day for 4 weeks (i.e ., the whole 
cour se was 20 procedures) in the form of a com­
bina t ion of constant el ectr ic current with a 
pu ls e current of s qu ar e impuls es of 70 80 Hz 
and mA, i.e., in a regime activating endor­
phiner gic brain sys t ems [14,15]. E p icu t aneous 
e lectr odes were situa ted on the forehead (cath-

Table I. Characteri stics of patients . 

ode) and behin d the ears (anode) . The cont rol 
group received pla ce bo treatment for 4 w eeks 
in the for m of a ver y w eak constant current (up 
to 1 mA l. During t he whole investigation both 
groups were not pr escr ibe d psychotropic 
dru gs. The grou ps d id not si g nificantly differ 
stati t ica lly in age nor in A WS expression nor 
in the duration of addiction (T able Il. T he study 
was double blind placebo-controlled . 

As LV. Bokij [1] noted the study of affective 
di sturbances by clinical observation onl y is 
insu fficient. It is expedient to use psychological 
experimental me thods for a more subtle judge­
ment of emotional conditions. Therefore Zung's 
and MMPI t ts which as r eleve nt methods for 
the di agnosis of depressive disturbances in 
alcoholic pat ie nt s [8,16] were used for the quan­
titative eva luatio n of d epres s ive symptomatol­
ogy. Since in cr eased anxiety typical for 
alcoholic patients is as a rule combined with 
depressive symptomatology [1], we used Spiel­
berger's test ada pt ed by Ju.L. Khanin [17] for 
the evaluation of the le ve l of personal and reac­
ti ve anxiety and also anxiety scale of 
MMPL All patients were subjected to these 
thr ee tests before TET, in the middle of treat­
ment (d ay 14) and every other day until the end 
(day 29). 

MAO-B activity in blood platelets was deter­
mined as well as plasma leve ls of serotonine, 
d opami ne , GABA a nd - the met­
a bolic d istur ba nce s of w hi ch ar e connected with 
the dev elopm e nt of affective disorders 
[12,13,18,19] in both pa t ient groups before 
t he fi rst TET , be fore the 10th TET and on the 
d ay aft er the 20 t h TET (Ist, 14th and 29th 

Group Age 
(years ) 

Dura t ion of 
ab stinence from 

alcoh ol to 
mom ent 

Dur ation 
ofAW S 
(yea r s) 

Cha racte r of leadin g sy ndro me 

Anx ious ly- Astheno ­
depres sive depressive 

Melan cholic 

of in ves t iga t ion 
(day s ) 

Expe r imental 39.5 ± 3.1 51.8 ± 2.6 11.7 ± 3.5 1 (10% ) 6 (600/0 ) 3 (300/0 )
 

Cont rol 36.0 ± 1.8 49.6 ± 2.5 10.4 ± 1.3 3(30% ) 5 (50% ) 2 (20%)
 

experimental group TET was carried out for 30 MAO-B activity in blood platelets was deter­
mi n every day for 4 weeks (i.e ., the whole mined as well as plasma leve ls of serotonine, 
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investigation days). The dopamine concentra­
tion in plasma was determined by Kogan's 
method [20]; serotonine by the method of 
Loboda and Makarov [21]; GABA by Sutton and 
Simmonds' method [22], [3-endorphine level by 
radioimmunoassay [23]; and MAO-B activity in 
blood platelets as described by Voloshina and 
Moskvitina [24]. The electroencephalogram (sit­
uation of electrodes by "10-20" system) was 
re corded in both patient groups before and 
after TET (l st and 29th day). The latency of o­
rh ythm appearance in occipital lead s was dete r­
mi ed after close of eyes [25]. 

Results 

The data of psychological investigation re al­
ized with MMPI, Zung's and Spielberger's tests 
t es t ify (Table II) that there was ini tially non­
violently expressed depression (subdepression) 
in patients of both groups and a high level of 
react ive and personal anxiety. On the fir st day 
of inves tigation the experimental and cont r ol 
gr oups did not significantly differ statistically 
by expressivity of these affective disturbances . 
However, the expressivity of depressive sy mp­
tomatology (according to the data of MMPI 
depression scale and Zung's test) was r eliably 
decreased in the experimental group after 10 
TET procedures. The reactive anxiety (by 
Spielberger) and anxiety by Taylor's scale were 
also reliably diminished {Table m These 
improvements were more expressed after 20 
TET procedures. The indices of all tes ts did not 
practically differ from average normative in 
the exp erimental group on day 29, which 
reflects the considerable improvement of the 
patients clinical condition and reduction of 
affective dis turbances by TET. The patients 
became more tranquil, well-balanced, act ive, 
and their mood was improved . At the same 
time these positive changes were not obser ved 
in one of t he tes ts carried out in the control 
group. Moreover, the indices of all three tests 
demonstrated a tendency to ward a definit e 
aggravation of the state and some increase of 
affective disturbances in the contr ol group. 
The clear differences between the experimen­

tal and control group as revealed by Taylor's 
anxiety and MMPI depression . cales and 
Zung's test were already noted after 10 TET 
procedures. Besides, real differences were reg­
istered by the scale of reactive anxie ty of Spiel­
berger's te st after all TET cour ses. 

The act ivity of MAO-B in blood platelets and 
GABA concentrati on in blood (Table II I) wer e 
increased in t he ex perime ntal group after 20 
TET procedures, which corres ond t o the con­
siderable state improvement of pati ent s at th e 
end of t he treatment course. Th e concent ra ­
tions of serot onine, dopamine and [3-e ndorphine 
in blood were not substantial! changed. These 
changes of biochemical indices were not regis­
tered in the cont rol group wher e t he tendency 
towards de cr eased MAO-B act ivit y and GABA 
level in blood or r esponded with a def inite 
increase of affective dis t ur bances a t the end f 
the course. At this time the differences 
between t he cont r ol an d experimental group 
were statistically significan t. 

The EEG analysis showed that the latency of 
a-r hythm appearance in occipital leads after 
clo ing eyes was decr eased after TET the 
experimenhtal group, wh ereas in the control 
group it was pr actically D t changed and con­
siderably exceeded the indices of th e exp eri­
mental group (Table IV). 

Discussion 

The abo e mentio n d results allow us to 
conclude that t r ans er anial electric treatment 
(TET) is an effect ive non-phar mac ological 
method to treat affecti ve distu r bances (depres­
sions , anxieties) in patients in remis­
sion. In our inv est iga t ion T T was not 
accompanied by s ide-effects nor complications 
and was well tolera ted by th e patients. TET 
tends to avoid side-effects and complicat ions 
sometimes observed in ant idepr essant therapy 
[9,12] and tranquilizers [261. 

As the decreas ing of MAO-B activi ty in blood 
platelets , an d also GABA lev I in blood has 
been shown to be c nnected with the develop­
ment of affective dis tur bances [1 8,19], our 
results can be con idered as fur th er evidence of 

decreased in the experimental group after 10 mental group (Table IV). 
TET procedures. The reactive anxiety {by 



Table II. Expressivity affect ive disorders. 

P Zung's test Rea ct iv e anx iet y Pe r sonal anxiety MMPl, 

b (marks) Spielberg er's te st (mark s) Sp ielberger's test (mar ks) Ta ylor's an xiety sca le (ma r ks ) de pr es s ion 

i- 2 3 1 2 3 1 2 3 1 2 3 I 2 3 

E xp erime n tal grou p 
55.3 

206 ±2.60 

43.4" 

± 3.00 

51.7 

3.14 

43.0· 

3.36 

39.6 " 

± 2. 15 ± 3.09 

46.7 

± 2.60 

43.8 

± 5.15 

26.6 

± 1.79 

18.0" 

± 2.38 

14.0" 

± 3.43 

83 9 

± 3.79 ± 

68.0· 

Cantr oI gr oup 
55.8b.• 

± 0,97 1.70 
57.5" 
± 1.70 

51.7 50.6 53.0' 
± 346 

55.9 50.3 
2,98 

51.2 
± 4.93 

28.5 
± 1.99 

26.8' 
± 

28. 0' 
± 3.21 3.1 3 ± 5,32 ± 

29t h da 

dent's t·t , 

1 1st day of inve s ti gatio n; 2 - 14th day of investigation (be for e 10th TET); 3 29t h da y of inves tig at ion (day af ter 20t h 
"Difference between day 14 or 29t h an d da y 1. .p < 0.05;"P < 0.01. 

between experimental a nd cont r ol gr oups: 'P < 0.05; " P < 0.01; Student's t-t est . 

III. Bioche mical indice s in al coh olic patient s wit h affe ct ive dis orde rs , 

S MAO· B in blood platel ets 
Inrnoljmg : h) 

GAB A 
lng/mil 

Ser oton ine Dopa mine 
(ngJmll 

3 1 2 3 1 2 3 1 2 3 1 2 3 

0 79.89 

± 7.13 

grou p 
90.65 

± 7.46 

105.62· 

± 9.98 

44.1 

2.38 

49.6 

± 6.30 

51.6· 

± 2.90 

0.055 

± 0.004 

0.053 

0.004 

0.046 

0.004 

117.6 116.9 

9.94 

112.5 

8.25 

8.44 

0.81 

9.75 

± 1.35 

11.24 

± 1.62 

0 
Control 
89.09 

8.90 
82 .80 

6.76 
78.56 

10.50 
48.6 

3.19 
45.9 
± 4.29 

39.76 
± 5.90 

0.050 
± 0.002 

0.046 

0.003 

0.043 
±0.003 

118.6 
± 7 .80 10.50 

119.2 
10.20 

7.86 
0.37 

7.34 
± 0.82 

10.8 
± 

Not es: Se e Tabl e II . 
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Table IV. Latency of a-rhythm appearance in occipital leads after closure of eye s before and after TET. 

Latency of a-rhythm appe ara nce in occipital lead s 

Before TET day) After TET (29th da y) 

D s D s 
Exp r imental 1.26 ::!: 0.20 1.40 ::!: 0.20 0.63h* ::!: 0.16 0.67* ::!: 0.13
 

Control 1.1 ::!: 0.20 1.40 ::!: 0.33 1.43" ::!: 0.20 1.50· ::!: 0.30
 

D = right hemisphere; S = left hemisphere. 
aDiffer ence between ex per imenta l and contro l groups , 'P < 0.05. 
' Difference between before and aft er TET in the sa me gr oup; "P < 0.05; Studen t' s r-test . 

the posit ive effect of TET on the clinically-psy­
chological state of alcoholic patients with affec­
t ive dis t ur bances , and also as indirect ev ide nce 
of TE T influence on some neurochemical d iso r­
der in these states. 

The changes of GABA blood level can be to a 
ce r tain extent connected with the reduction of 
depressive symptomatology [19] wher eas the 
increase of MAO-B activity in blood p latelets, 
most probably can be connected with th e 
nu t ion of anxious disturbances , since the anxi­

ge nic phenylethylamine [27] is one of the 
en doge nic substrates of MAO-B in blood plate­
lets and, be sides, blood platelets can be consid­
ered as a peripheral metabolic model of CN S 

onoaminergic neurons [28]. 
In this study the blood level of fJ-endorphine 

did not differ really from previous data [15] on 
fJ-endorphine concentration in blood of healthy 
s ubject s . Thus, our findings of the absence both 

an initial dec r ease of and of it s 
subsequent changes in both groups do not coin­

with those of K. Blum et al. [13] about the 
connection of af fective disturbances in alcoho l­
ics wit h a funct ional deficiency . 
This is probably due to the less ex pressed s ub­
clinica l cha r acter of affect ive disorders in our 
patients. At the same time our find ings do not 
contradict results of our pr evio us s t ud y [15] 
showing the connection of med ic al TE T affect s 
on th e alcohol withdrawal s ynd r ome (A W S) 
with an activa t io n of endorphine r gic b r a in sys­
tems. U nlike in A WS, the initial decr ease of the 
{J-endorphine blood le vel in com par ison w it h 
healthy subjects is abse nt in the alcoholi c 

patients wi th affective dis t urbances . F ur t her , 
in the present stud y blood was wit hd r aw n on 
the day after TET, whereas t he dis t inct but 
transitory in crease of the fJ-e ndorphine blood 
level continues, about 12 hour s [15] TET 
and t he n r e tu r ns normal. Th 1I , t he e ffect f 
T E T on the affective d is turbances in alc o holics 
is most likely not due to a n action on t he endo­
genic opioid neuropeptides sys tem, but is more 
pr ob ably connected wit h cha nges in monoam­
ine - and GAB-erg ic neuromediatory structures. 

The reduced latency of a-r hy t hm a ppearance 
after closing eyes und er T E T is ev idence of a 
reduced r igidity in the CNS stimulation pro­
cess and of enhanced activity of the a-r hy t hy m 
generating systems. It can be considered as 
indirect ev ide nce of the red uction of a ffectiv e 
disturbances in al coholics [25], and also as one of 
the poss ible neurphysi ologi cal mechanisms of 
the medical of TET. 

In conclusi on it s hou ld be noted tha t a paral­
lelism of positive dynamics of clinica lly-psy­
chological and so me bioc hemical a nd 
ph ysiological indices in the expe ri me nta l 
patients gr oup a llow s to cons ider T E T not on ly 
as an effective m ethod of the affect ive disturb­
an ces th erapy bu t , to a definite exten t , as a 
correction m ethod of some neurochemical a nd 
neurophysiolog ical disord er s connected wit h 
these dis t ur bances in alc oh olic pa t ients in 
remission . 
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