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JIMZ CCURSE CF THEE HEART RATE AND GALVANIC SXIN REFLEX

LUEING NIGET SLEZP IN PATIERTS WITH CHRONIC OCCUPATIONAL
¢ INTCXICATICON 2Y VINYL CHLORIDE

e

« As. Gnesina and A. I. Pshenitsyna

. 39 Juring various stages of sleep the heart rate (HR) and galvanic
czin reflex (3ER), like other vegetative functions, undergo a number
of reguler chanres (A. Ms Vein), Thus, in the superficial stages of
slow-wave sleep (85) tre ¥R, when comrared with this index during the

waxing stage, cecreases and disoriered GSR appear; in the deep stages

LOvL01L S®d

cf S5 the IR increzses znd the G3R reach their maxirmum expression

(L. Fso Lztash and coworkers; Coccagna and coworkers). With the start
fzst-wave sleep (FS) t-e pulse becomes more frequent and arrhythmic
¢nd extirasystoles zrise. Xere a varizble rhythm is more characteristic

S trhan an increzse in the HR; the GSR are usually absent in
rE

. It is usually assumed that the HR and G3R reflect the state of the

ezctional sprere (Bloch)s From this standpoint the lability of the ER

1]
n

nd IS ccrrelates with experiencing emotionally colored dreams in this

S
-

[
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out tne greatest exzressicn of the GSR in the deep stares of

-

SS, or srecifically celta =leep (IS), in the absence of dreams, rerresents
a certain raradcocx. 4 stucy of the dynamics of the CSR duringz sleep
iisclcsed that the soximum rnusber of 222 is cbserved in the seccond

and inird cyeles of IS, decreasing toward the end of <he night, where

~he emctional nature of the dreazs usually increases (V. P. Zanilin




‘1)

and L. P, _atash; V. S. Kotenberg and coworkers). These data enabled
Le re lLatash to exrress the theory that DS, snd the GSR accompanying

ity kas a Zazcing role as regards the frequency and emotional nature

of the Zreacs in subseguent episodes of FS., From the standpoint of

the inferzation theories (Gazardner), sleep represents a process that

is characterized by continuous psychic activity, which proceeds either
censciously, as dreams in FS, or unconsciously, as dreams in S8. In

the cpinion of L., Ps Zatash, the GSR are the stigma of the unconscious
activity in S$5. L. 7, Tatesh explains thne practical absence of GSR

in r§S vy the vegetative blockade mechanism, by analogy with the decrease

in the zuscle tone in

F

Lis stage. Despite the fact that the presented

cata reguire further exverimental and clinical confirmation, they can

serve 2s a starting point when studying vegetative regulatiocn in

ratients with sleep disturbances.

vle studied the HR and GSé during the night sleep of ratients with

insornia, whicn accompanies enronic occupational intoxication by vinyl
crnloride (VC), a volatile nzrcotic that is widely used at the present
tize by the chemical industry in the production of synthetic polymers
(Z. 4. Snesina and V. 4, Antonyuzhenko)s. Clinically, the intoxication
is distinpuished as two stares: the early stage, which proceeds with

functicnally dynaric shifts in the nervous syster, and the later stage,

O,

where organic symttoms of damage to the trunk sections of the brain
and truni-hypothalemic parcxycms appear (V. Ae Antonyuzhenko). Ve

ctudied a tetal of 20 catients (9 in the early stare of intoxication,

ard 1)1 in tre lzter stage), ranging in age frez 30 to 50 vears, and

tealthy verscns of the sate a

\n

ze {cenirol). The cverall clinical

study iIncluded a continucus voly-raphic recordinzs of nicht sleep oy

Loa
)
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the standard rechtschaffen - Hales method, with recording of tke EKG
and 3R from a palmar surface by the I. R. Tarkhanov method. The
ctages of sleep were determined viswally using the classification of
the came authors. The HR in the episodes of the separate stages wvere
calzulated from the average indices of the number of RE—= intervals
¢n the Z¥G in three 20-second cections taken from the portions of the
recordins without motive artifacts. The difference between the maximum
and zinizum velues of the KR in this stage was taken as the lability
irlex in the IS, Tre abtsolutve number znd freguency of the G3R per
cinute in all of the eriscodes of the various stages of sleep were
calculated during thke entire polygraphic recording. The obtained éata
vere processed statistically using the Vilccxon ~ Mann - Whitney nonparametric
criterion (Z. V. Gubler and A. 4. Genkin)., The dynarmics of the GSR
arnd HR were compzred with the answers of the patients regarding drezns
fduring the time of the experimental night,

The edbsolute nuzber of G3R varied widely for the persons in <ke
control sroup, and on the average was 1578. The frecuency of the GSR
in the Iirst cyrecle zrecouinated in the superficial stages of the SS (I, II),
decreased tcward itze end of tne crcle in the DS, and even ncre so in
tte SE7 on the whole, the frequency of the GSR in the first cycle
58 lewer than in the cukseguent 3 -4 cycles (Fige 1). Beginning with
ke second cycle, a definite repgularity appeared in the distribution
¢f the ZIR: the lowest indices were ovserved in the superficial stages
55 of all of the cycles, the highest .ere observed in DS, while
2 was acconparnied by a sharp arcp in the

Le Irenuency of the G5SR in 25 contirnued to
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. DJistrisution of GSR <during night sleep.

) freguency (number per minute) of GSR;

gbscissa) stage of slcw-wave sleep (SS); FS) phase of fast
1 e connscting average indices of G3R frequency

in 28 (I, II, III, and IV stazges) and ©S for persons in

cerirol group; 3) the same for the patients in the early

stzre of chronic cccupational intoxication ty vinyl

crleride; C) in the later staze of intoxication.
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catients in early

rronic occupaticnal intoxicaticn bty vinyl chlerides
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ircrease {roz the second to the fourth cyecle, and then it decreased,

alticugh the charzcter of the distribution of the G3R was retairned in

r

Le Sth and &th eycles (see Fig. 1).
Tze R for the avwzke persons in the control group immediately
vefore prlacing the electrodes wvas o8 per zinute. The transition to

sleet was ac

[4]

cnpanied by a decrease in the HE. In the first cycle the
lewest ¥R (59) was observed in the superficial stages (I and II) of

£5, while in the dceep stages of 35 and ©S the HR increased socewrnat.

Like trhe 352, the dyvnamics of the R in the first c¢ycle differed fronm

the dyngcics of the ¥R in the subsecuent cycies (Fige 2). Beginning

with trne s:cond cycle a Lhigh IR was observed in stage I of SS§ the

5 vwas lower in stages II- IV of SS. The freguency of the chythm of

ine rnezrt ceniractions increased again on geing to FS, while extrasystoles

zoreared in the individual rersons. The lapility in FS increzsed toward

(44
)

re end ¢f nicht up to 1C.3 rucber/sec, and on the average reaching

-~

oC rnuzter/sec. CThe range in the fluctuations of the HR, the difference

[}

cetveen the extrezes during the time of recording all of the ER values,
vas 1.0, After waxing, when compared with being awake before sleep,
the Y= wrs cbserved tc drop to 10.5 nurber/sec.

Trhe results cttained in studying the healthy rersons testified
o tze coxplex zultistep reorzanization of the vegetative regulation
¢uricg cleep, with a variable coupling of the vagal (fecresase in MR

4 -

:ni zymcpathicotonic (incresge in X and 2EX) eifects, and
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hip trat exists tetween tre D25 angd

4]

depiziing the reciprocel relation

IR vlen nignt startc and the con

4]

Tunily increzsing decrecse in thre

freguercy zn2 ecctiicnal rnature of the dreams in the prezerning cycles.




For the patients in the early stage of intoxication the total
nuzter cf G3% was 1076, which is somewhat lower than for the tersons
in the controel group, but the differences in the distribution of the
ZEZR did not reach the confidence level (P 3 0.05). The GSR distribution
ty cyecles was similar to the distribution inm the control group: minizum
velues in rS, and zeximum values in DS. The highest GSk {reguency was
reached in the DS of the fourth cycle. The difference in the G3R

distributicn froo the control group was related to the structure

charactericstics of sleepy, by a reduction in its duration and a decrease

[l
1
ct
Al
1]
3!

runber of cycles down to 4, and less freaquently to 5. Judging

oy the GER éistribution (see Tige 1), cycles were abcernt in which a
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te Irecuency of the 353R in DS and the arising of ¥5,
zccornanied by rememtered emotional dre=nsg could be expecied.

Tor the patients in the early stage of intcxication tre HER prior
to sleep was higrer (70) than for the persons in the control group.
re same a2s in the control group, a reterdation of the ER was otserved
en ¢eing to sleep, but if besran rmore gradually (see Fige 2). In conirast
to the control grcouro, a tendency for reduction in the HR in <he Lth
end S5th cycles was not observed., ‘hen compared with the control group,
tne lability in FE (4.2 number/sec) was lower (P < 0.C5). Tre differences
cetween the ¥R tefore and after sleep (5.0 numter/sec; F £ 0.01) arnd

ti.e range in the fluctuations of the 57 (& nucber/sec; P £ 0.01) were

§—

ler than for :le healthy rersons.

-
[

90201 S3Y

Zreams vere zenticrned by £ of the 9 patients in the early stare

cf intcoxication. Zivever, 3 of them after waking could not recezber

o

h

2

'y

tne centents of tre creams. The descripticn of
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Ircluled Zdetaxls of the scene, tut not the entire picture.
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cint ¢l the clearn:cs and rementrance of the dreams as a recirrcal

(Y}

function of 25 saturation the GSR is high, while the depiction of the

GEZR in 22, whkich did not decrease up to the end of sleep, correlated

with soze Impoverishment of the dream activity for the patients in the

carly stace of intoxicetion. It 1is obvious that a2 mere uniform distribution

-

ci tie Xz, and a decrease in the lability of the HK in S when compared

with the coenirol zroup, both rellected a decrease in the exoticnal

rature of the creams experienced by these patients during sleep.

-—
-

cr the patients in the later stage of intoxication the absolute

—~-

nuzber of ZER in the polygramns was lower than for the control group

and fer the ratients in the early stage, and on the average was 459.5

(F< 2.05). + Zefinite distribution of the GSR by stages within the

3y when coxzared with the control group the CSR freaquency

ot

cycles was atsen
in £8 was lower (F <0,01), ard higker 4in 85 (P < 0.05); a tendency
to establish a CGSR maximum in the DS of the third and fourth cycles,
“ixe for the patients in the early stage, was not observed (see Fiz, 1),

Tre cstarting HR prior 1o sleep for the patients in the later staze

ot

¢f intoxicetion was reduced to 58. when compared with the contrel group,

2 reljiable cfecrease was observed in the range of the KR fluctuations

{Z.3 rurber/sec; F < 0,05) und the ladbility of the ¥2 in 7S (3 nunker/sec;
T ¢ 0.01). Fere the FR, after an initial retarcdation in the first cycle,

T

tended to show a steady increase in subseguent cycles. 0 sunm ubp, the

TS s = e

% after awaking evcececed the X2 before sleep by 7.2 number/cec (P < 3.C1).

The cream sciivity for the zatients in the later stage of intoxication




tathzreretic chain with an impoveristment of the dream activity, can

4]
L}]

tze low and monotonic, not differentiated by stages and cycles,

gov.L0lL S®H

eriction of the HR and GSR.

10
ct

A5 a result, an analysis of the distribution of the GSR and HR
during sieep for patients with chronic occupational intoxication by VC
disclcced characteristic differences in the distribution of the vegetative
incices in different stages of intoxication.

Zzsed on our previously obtained data, the insomnia syndroze, arising
guring chronic occupational intecxication by VC, is related to an
en:ancerent of the physical sctivation shifts in the early stage of
intexicaticn and a predominance of the tonic activation in the later
stzre (E. A. Cnesina and V. A. Antonyuzhenko). This gives reason-to
telieve that the change in dreaz activity and the picture of the vegetative
crramentation of sleep for the vatients studied by us reflects a
rcroptinuz course of the information processes and disturbance of
the vegetative regulation on a background of the activation shifts.

Tne results of our studies pernit an approach to understanding

o

Y

m
s

athorenesis of the exoticnal and vegetative disturbances thLat
accozzany the irnsormmia syndrome during intexication by VC, and also by
other narcotic poisons, and, in addition, “‘hey give basis for solving

the urcblem of the pathcgenetically btased therapy of these disturbances,

SU.TARY

1., A crange in the nucter and disiribution of tre R and 38R
during sleep is ovcerved In the irsomnia syrdro-.e that acccmpanies
chirenic cceouzaticnal initexication by VC.

€e n the early stazce of iztexicaticn X

e differences in depicting
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ine 28k in the 35 episodes during the night are counterbalanced; the

lability cf the HR znd F3 is recduced.

2. in the later stage of intoxication the nunter of GSR decreases
and a definite distribution of the GSR by phases and cycles disappears;
vrne lability of the =R in FS is low, and the differences in the HR in

35 znd TS zre smocthed out.
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