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Pesiome

LiMpKagHMAT puTbM € CBbp3aH C AENHOCTTA Ha T.Hap.,U1pKageH YaCOBHUK" CBbP3aH C NeprnognyHo
NMoBTOpeHMEe Ha onpefderneHa OMoNorMyHa akTMBHOCT 0006LLeHa B NOHATMETO XpoHObUonorus.
LinpKagHmAT pUTHM € CBbp3aH 1 C aKTMBHOCTTa Ha OpraHn3mMa, M HeropaTa BbTpellHa cpefa, a buono-
TMYHUST MY CMUCBI € CUHXPOHU3MPaHe Ha brionornyHnTe npouecu. LinpkagHata cuctema u LmpKag-
HUAT PUTBM Ca BCE OLLe B MPOLEeC Ha M3ydyaBaHe, 0CO6eHO BbB Bpb3Ka C NCUXUYHKTE 3a00/1ABaHUS.
OCbLUecTBEHO € MUAOTHO NPOYYBAHE NPY NALMEHTY C LWN30dPEHUS C LieN YCTaHOBABAHE HANIMUMEeTo
Ha HapyLleHUsA B UMPKagHMA PUTBM 1 HapYyLLEHNA Ha CbHA, NPU NaumveHTu ¢ unsodpeHuns.

KniouoBn AyMuU: LpKageH putbm, CbH, LLII/I30¢pEHI/IF|, HapyLweHNA Ha CbHA
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Abstract

The circadian rhythm is closely connected to the work of the so called circadian clock, which itself
is related to periodic repeating of certain biologic activity, summarized in the term chronobiology.
The circadian rhythm is related to the activity and the homeostasis of the organism and it’s biological
role is in synchronizing biological processes. Circadian system and circadian rhythm is still a subject of
investigation especially concerning psychic disorders. We conducted a pilot study aiming to identify
derangements in circadian rhythm and sleep in patient with schizophrenia.
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MoHATMEeTO ,UuMpKageH puUTbm” e Nponsnasno
OT NlaTMHCKaTa gyma circa (npubnusutenHo) n dies
(aen). LnpkagHUAT pUTHbM e CBbP3aH C AeHOCTTa
Ha T.Hap. "UMpKageH YacoBHMK" CBbpP3aH C Nepmo-
OVYHO NOBTOPEHUE Ha onpeaeneHa bronormyHa
AKTUBHOCT 0606LLeHa B MOHATUETO XPOHOOMOSO-
rvA. LnpkagHUAT puTbm e CBbp3aH C akTUBHOCT-
Ta Ha opraHM3ma 1 HeroBaTa BbLTpeLLHa cpeaa, a
OMONOTMYHUAT My CMUCBN € CUHXPOHU3MpaHe
Ha 6uonornyHute npouecu. C LMpKagHOCTTa ca
CBbP3aHUN He eAUH MeXaHNU3bM, HO C Hall-ronamMo
3HayeHue e T.Hap. "UMpKadeH YacoBHUK" - nucleus
suprachiasmaticus. Nukleus suprachiasmaticus
yuyacTBa B perynaumarta Ha BCUYKN TeNeCHU puT-
MM KaTo TemnepaTypa, LMKb/la CbH/60gbpcTBaHe
nnp.(2,21).

LnpkagHata cuctema v UMPKagHUAT pUTbM Ca
BCe olle B MpoLec Ha M3yyaBaHe, 0COGEHO BbB
BPb3Ka C NcuxmyHUTe 3abonsisaHua (35). MNpea-
BMA, NPa3HOTUTE NO BbMpOCa Npe3 NociegHuTe
roavHu, B nuTepaTypaTa 3anoysaT Ja ce nosA.sa-
BaT CboOLLEeHNs, KOUTO [OKa3BaT, Ye LupKagHaTa
cucTema mrpae ¢yHaaMeHTasHa pPonA Mo OTHO-
LeHne 34paBeTo — MCUXMYHO Y COMATUYHO (36).
ChLlecTBYBaT MHOXECTBO [0Ka3aTesiCTBa, KOUTO
NnofiCcKasBaT, Ye Pa3CTpoeHa c1UCTEMA Ha LUMpKaa-
HUA PUTBM MMA OTHOLLEHME KbM €TUONIOrMnATa U
cumnToMaTonorMATa Ha ,ronemmn” NCUXUYHK pas-
cTpoicTBa. Mo OoTHOWeHMe NCMXMYHUTE 3abona-
BaHWA e foKa3aHa, HebnaronpuATHa Bpb3Ka Mex-
[y eHfIoreHHaTa LMpKagHa cucteMa, B YacTHOCT
LUMKbNa CbH/60abPCTBaHE, KaTo BaXeH ¢paKkTop B
KINUHUYHWA CTaTyC Ha MHOTO NCUXUYHK 3abonAga-
HuA (10, 24).

Mo oTHowWweHKe Wn30dppeHnATa, NpPoBedeHUTe
[0 MOMeHTa u3csiefiBaHMA OTHOCHO ,HOpManHua”
CbH U UMPKagHUTE pPa3CTPOMCTBa ca BCe oule
HefoCTaTbyHW. Bbnpekn ToBa CbliecTByBa [O-
6pe OoKa3aHO CTaHOBMLLE, Ye Npu Wn3oppeHns
ce perncTpupat abHOPMHOCTU B AeHOHOLLHaTa
unpkagHa ¢asoBocT (24). B Ta3m nocoka nma us-
cnefBaHnA, NOAKPeNALWM ToBa CTaHoBMLLe. Te ca
CBbp3aHN C daKTa, Ye eK30reHHUAT MeNaTOHWH
NOB/INABA, KaKTO CTPYKTypaTa Ha CbHA, Taka U B
M3BECTHa CTemneH, NCUXOTUYHUTE cumniTomun (25).
Kant, Schopenhauer n Hughlings Jackson (17)
nogyepTtaBaT e4VHCTBO MeXAy CbHA U Xanouu-
HaTopHaTa NpoayKumaA. TakbB TN Pa3CbKAeHUA
uma v B pabotun Ha Aserinsky n Kleitman (5), kakto
n Ha npod. Bn. MeaHoB (1), npn kouto gedurHu-
paT OnNMCcaHoOTO OT TAX MOHATME "CbHYBaLl CbH’,
1 nocoysaT BepoATHaTa My Bpb3ka ¢ REM-cbHA
(rapid-eye movement), Ha 6bp3UTe OYHU [BUXe-
HUA. Pa3cTponcTBa Ha CbHA, U NO-CelUnasnHo Ha
REM cbHs, ce HabntogaBat npu ,ronemmre Ncuxo-
31", 6BUNoNAPHO aPpeKTNBHO Pa3CTPONCTBO U LWK-
30¢peHna (25).

KakTo 6e nocouyeHo, KOHCTaTUpaHU ca pasnnuy-
HU MPOMEHWN MO OTHOLWIEHME CbHA NpuU WKN3od-
peHHM naumeHTn. Te3n pa3CcTponCcTBa ce oTumTaT
B 30-80% oOT TAX, KaTO e HaMmepeHa Kopenauma ¢
M3pa3eHOCTTa Ha NCMXMATPMYHATa CMMNTOMATO-
norua (13).

The term circadian rhythm comes from the
Latin circa, meaning "approximately", and diem,
meaning "day". The circadian rhythm is closely
connected to the work of the so called circadian
clock, which itself is related to periodic repeating
of certain biologic activity, summarized in the
term chronobiology. The circadian rhythm is re-
lated to the activity and the homeostasis of the
organism and it’s biological role is in synchroniz-
ing biological processes. A number of structures
are related to the circadian rhythm but the most
important is the“circadian clock” - nucleus supra-
chiasmaticus. Nucleus suprachiasmaticus plays a
role in the regulatory process of all of the body's
rhythmic events such as temperature changes,
sleep/wake, etc. (2, 21).

Circadian system and circadian rhythm is still
a subject of investigation especially concerning
psychic disorders (34). There are some publica-
tions in specialized literature during the last years
proving the fundamental role of the circadian
system in protecting the healthy state — both
somatic and psychic (35). A large amount of evi-
dence suggests that the disturbances in circadian
rhythm are connected to the etiology and symp-
toms of the main psychic disorders. The endoge-
nous circadian system and the cycle sleep/wake
in particular have been proven to be a major fac-
tor affecting negatively the clinical status of psy-
chiatric patients (10, 24).

Sleep and circadian disorders in schizophrenic
patients are not yet completely studied, but there
are investigations revealing abnormal changes
in the daily circadian phases in these patients
(24). That is related to the fact that exogenous
melatonin affects both the structure of the sleep
and to some degree psychotic symptoms (25).
Kant, Schopenhauer and Hughlings Jackson (17)
emphasize on the unity between sleep and psy-
chotic production. Similar ideas could be seen
also in the studies by Aserinsky and Kleitman (5)
and prof. VI. Ivanov (1) who propose and define
the term “dreaming sleep”, and point to its prob-
able relation with the REM (rapid-eye movement)
phase of sleep. Disturbances in REM-phase are
found in “major psychoses” schizophrenia and bi-
polar affective disorder (25).

As it has been already mentioned different
types of sleep disturbances have been found in
schizophrenic patients. Such disturbances could
be found in 30-80% of these patients, and they
correlate with the intensity of psychiatric symp-
tomatology (13).
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MonucomHorpadpcko wuscneaBaHe [OKYMeH-
TMpa pefykuma Ha edULMEHTHOCTTa Ha CbHA U
,TOTAJIHOTO BpPEeMe 3a CbH”, KakTo M MOBULIEHA
NATEHTHOCT Ha cbHA (13). Tosa cnopep Cohrs (13)
61 morno aa 6bae cBbp3aHO ¢ Natopusnonorua-
Ta Ha pa3CcTpoNCTBaTa. B TO3M KOHTEKCT, CbLiecT-
BYBaT NPOYYBaHNA 3@ HapyLIEHWA Ha CTagun 2 oT
CbH#A, SWS - 6aBHOBBbAHOBUA U REM cbHA, peay-
umpaHe Ha REM-naTeHTHOCTTa U XOMOreHHOCTTa
Ha REM ¢a3ata - REM density (22). NapameTpute
Ha CbHS, KaTo 6aBHOBB/IHOB CbH U REM-nateHT-
HOCT, CUTHUPUKAHTHO KopenupaTt C BapuauumTe
Ha KNIVMHWYHUTE NPOABU, BKIIIOYUTENHO C U3pas-
HOCTTa Ha KAIMHMYHaTa CUMNTOMATUKA, Hannune-
TO Ha NO3UTUBHU W HEFaTMBHW CUMNTOMU, U3XOAA
oT 6onectTa, HEBPOKOTHUTUBHUTE YBpeEXAaHUA
M MO3bYHa CTPYKTypa npu wmsodppeHusa (13).
OTHOCHO cneyndUUYHUTE Pa3CTPONCTBA Ha CbHA,
MMa [oKa3aTesICTBa, Ye CTpajalymuTe oT Wwusodpe-
HUA UMaT BMCOK PUCK OT NOsIBa HA HapyLLEHNA B
OVWAHEeTO, CBbp3aHu CbC CbHA (13). Mo oTHowe-
HUe HAaNNYMETO Ha MOTOPHWN HapYyLLEHUA MO Bpe-
Me Ha CbH - CUHAPOMBT Ha HECMOKOMHUTE KpaKka
(PLMS, RLS) - ny6bnuKyBaHuTe Npoy4YBaHnA He Aa-
BaT KaTeropuyeH OTroBOp Ha TOBa Aanuv CUHAPO-
Ma Ha ,HeCrnoKonH1Te Kpaka” ce perncrpupa c no-
BMCOKA WM NO-HUCKA YeCToTa Npu WN3odppeHHN
nauneHTN OTKONIKOTO NpW 34paBMu.

Mo oTHowWweHwMe dpasnTe Ha CbHA Zarcone et al.
(37) npaBAaT MHTepecHU pa3cbxpaeHua. EgHa ot
MoCoKMTe B TAX € CBbp3aHa C Bpb3KaTa Mexay
REM cbHA 1 cbHHaTa genpwuBauua. TexHuA noa-
xopf e 6a3npaH Ha X1noTe3aTa, Ye XanunuHauum-
Te ,MOXe 61 ca Helo Nofao6bHo” Ha REM cbHA, HO
B OyaHO CcbCTOAHMeE. B Ta3m Bpb3Ka, nscnegoare-
NTe cuYUTaT, Ye MPOJIOHIMpPaHa CbHHA AenpurBa-
uma 6m MHAyUMpana XantounHaumm 1 NCUXOTUYHM
CUMMTOMM, KaKBWTO ca Npu wnsodppeHus (9).

HabniogeHuneto, uye wu3odppeHna o6GMKHOBe-
HO e acoummpaHa C HapylweH LMKbA CbH/60-
ObpCTBaHe e CBbP3aHO C NPEeANOoSIoXKeHMETO, Ye
Tasu natonorua, WwnusoppeHHaTa 1 N30npaHuTe
(HecBbp3aHU CbC eHAOreHeH Npouec) LMpKagHu
HapyLleHus, ce 6a3mpaT Ha o6l MO3bYHM MeXa-
Hu3mu (25). Cnopen Amir n Stewart (34) Tosa cxBa-
LaHe ce NoAKpens OT NPoyyBaHuA ex juvantibus
c atmnuyHuTe aHTuncuxotuum. Cnopep Benson et
al. (8) Te noBnuABaT, KaKTO NCUXOTUYHW NPOABU,
Taka 1 CbH 3aBUCUMUTE aBHOPMHOCTI. B TO31M ac-
MeKT ca 1 KOHCTaTauuMu1Te, ye fonaMmHepruyHaTa
CMCTeMa, 3aemMalla CbLEeCTBEHO MSICTO B MaTore-
He3aTa Ha Wn3oppeHnsaTa, urpae pona n B AuHa-
MMKaTa Ha uupkagHocTTa. Peguua npoyusaHuma
[EeMOHCTpMpPaT AOKA3aTeNCTBa, Ye Xxmunepgonamm-
HEePrnyHN TPaHCreHHN MUWKK nokassat REM-no-
[o6HM npoABuM No Bpeme Ha 6oabpcTBaHe. Tesn
nposBK ek3alepburpaT Korato obeKkTTe ca eMo-
LIMOHATHO MPOBOKMpPaHW, a epeKT e Bb3MOXKHO fia
ce 6M10KMpa Ype3 aHTUMNCUXOTUYEH MeaUKAMEHT
(xanonepugon) (25). B 1031 acnekT, BepOATHO
6baeLn NpoyyBaHWA Lie OCBETAT PonATa U Mexa-
HU3Ma Ha obLWMA HEBPOTPaAHCMUCUBEH MbT BEPO-
ATHO BbBNEYEH NpU WK30PpeHna 1 npoLieca Ha

Polysomnographic studies reveal a reduc-
tion in the efficiency of sleep and “total sleeping
time” and increased latency of sleep. According
to S.Cohrs 2008 (13) this could be related to the
pathophysiology of disease. In this context, there
are studies on the disturbances in 2nd stage of
sleep, the slow-wave stage (SWS) and REM-phase,
reduction of REM-latency and REM-density (22).
Parameters of sleep such as the slow-wave sleep
and REM-latency significantly correlate to the vari-
ations in clinical findings, the intensity of symp-
toms, and the presence of positive and negative
symptoms, neurocognitive damage and brain
structure in schizophrenic patients (13). There is
evidence that schizophrenic patients have spe-
cific sleep derangements such as breathing dis-
turbance related to sleep. Studies published so
far do not answer clearly the question whether
motor derangements during sleep (periodic limb
movements of sleep, restless legs syndrome) are
more frequent in schizophrenia.

Zarcone et al (36) do some interesting reason-
ing concerning the phases of sleep. They propose
a connection between REM-sleep and sleep de-
privation based on the hypothesis that hallucina-
tions are“probably something similar to” the REM-
sleep, but happening while the person is awake.
Their investigators team suggests that prolonged
sleep deprivation would induce hallucinations
and psychotic symptoms same as these in schizo-
phrenia (9). The finding that schizophrenia is re-
lated to deranged sleep/wake cycle has led to
the assumption that isolated disturbances of cir-
cadian rhythm (those not related to endogenous
process) have similar brain mechanism to that of
schizophrenia (25). According to Sh. Amir and J.
Steward 1998 (34) such assumption is supported
by ex juvantibus studies with atypical antipsy-
chotics. Benson et al 2005 (8) state that atypical
antipsychotics affect both psychotics symptoms
and sleep disturbances.

Continuing that parallel comes the conclusion
that dopaminergic system known to be impor-
tant factor in the pathogenesis of schizophrenia
also plays a major role in regulating circadian
rhythm. A number of studies demonstrate the
importance of dopaminergic system in experi-
mental models with mice. Hyperdopaminergic
transgenic mice have “REM-like” manifestations
while awake. These manifestations are exaggera-
ted when the objects are emotionally provoked
and could be blocked by an antipsychotic drug
(haloperidol) (25). Probably future studies will
demonstrate in detail the mechanism of the com-
mon neurotransmitive pathway.

There are studies trying to find derangements



LUMpKagHa perynauus Ha CbH/60abpCTBaHe.

KakTo 6e nocouyeHo, UMpKaAHM HapyLleHus ca
JOKnafaBaHu npu wmn3odpeHHn naumeHTu. Uup-
KafHWTe HapyLleHnA ce TbPCAT 1 B Apyrn buosno-
FMMYHU NpoLecy OCBeH CbHA. ima nybnukysaHm
NpoyyBaHMA PErncTpupanm NPoOMeHu U JeCuH-
XPOHU3MpPaHe Ha TenecHaTa TemrnepaTypa, pUTbm
Ha CbpheyHaTa AeHOCT 1 KPbBHOTO HanaraHe (2,
3), MenaToHMHoBaTa cekpeLua (19).

Vigano et al. n3yyaBat ponArta Ha nuHeasnHaTa
XJfe3a n MACTOTO HAa MeflaTOHWHa B NaToreHesaTta
Ha NCUXMATPUYHMTE Pa3CTPONCTBA. Te NOTBbPX-
JaBaT ¢aKTa, ye pMTbMa B CEKpeLuATa Ha Mena-
TOHUH e obpaTeH CNPAMO HOPMAHUA, NPY CTpa-
Jawute oT Wwur3odppeHna. TexHuTe npoyyBaHMA
NoKas3BaT CbLUo, Ye Npu Wn3oppeHns e HamasneHa
cekpeLmATa Ha MeNlaTOHWH, KOeTo ce 3aab/iboya-
Ba C XpoHUdULUMpaHe Ha bonectTa, 1 Ye antepa-
LUMATa Ha NUHeanHaTa GyHKUMA € CbNPOoBOAEHA C
abHOpPMHa ceKpeuusa Ha NPONaKTUH U KOPTU3OJI.

CBbp3BalkM WN30PPEHHOTO 3abonsABaHe C
pa3cTpoeHa MMyHHa ¢yHKuua Thomas Bal (31),
KaKTo 1 Apyrv aBTopu cbobLyasar ,ue yBpeaeHun
LUMpKageH KOPTU30S0B PUTBM U KOPTU3OMO0B OT-
roBOp Ha CTpec npeamncrnosnpa yBpekaaHe BbB
byHKUMATa Ha UMyHHaTa cucTema. Kato enemeHT
OT Ta3n AnchyHKUMA e noBnusasaHe Ha T2-help
AKTUBHOCT.

BaxkeH MOMEHT OT M3yyaBaHe UMpKagHOCTTa U1
HapyleHNATa CBbP3aHN C HEro ca MOoNeKynsap-
HUA MeXaHM3bM fiexall B OCHOBaTa Ha UuMpKaa-
HUA pUTHM. Te 06xBalLaT NO3UTUBHU N HEFaTUBHU
TPaHCKpUNUMW/TpaHCNoKauny, ¢uTbek Bpb3KK
N MNOCTTPAHCKPUOLMOHHN perynaTopHun efemeH-
T1 (25). HamepeHo e, ye reHute CLOCK n BMAI
1 koampat TpaHcKkpunuuoHeH dpakTop CLOCK n
BMAL 1 (12, 14, 23), ¢ napanenHoTo akTMBUpaHe
TpaHcKpunuma Ha Tpu reHa: Period (PER); gBa
reHa Cryptochrome (CRY); renute RORA n REV-
ERBa (27, 28 ). MpoTenHa PER n CRY ca cBbp3aHu
C MHXMBMLMA Ha TAXHaTa cO6CTBEHA TPAHCKPUO-
uus. MNocT TpaHCKpMbLMOHHaTa MmoanduKaLma Ha
reHnte PER n CRY upes eH3MMHa cuctema casein,
epsilon n delta knHasa (6, 16), kakTo 1 glycogen
synthase kinase-3 (GSK-3), 3a K0oATO e foKa3aHo,
Yye e CBbP3aH C MCMXMYHaA cMMnTOMaTUKa (33),
MoraT ga noBauAAT nepuoga u ¢aszarta Ha mone-
KYNAPHMA YaCOBHUK.

C BepoATHO Ba)kHa QYHKLUUA MO OTHOLIEHMe
umpkagHocTTa e reHa T1M. To3wn reH e ekcnipecu-
paH B Kopnyc Mammalian. BeposaTtHaTta my pona
e Ta3un Ha ,BpemeBu nameputen Ha UHC" (7), n B
Ta3u Bpb3Ka e CBbpP3aH 1 C paHHOTO eMbprioHan-
Ho pa3suTue (18), c OHK pennukauwma (19).

MyTauun B npeactaBeHunte Orcadian reHu Bo-
AT Jo OT efBa JONOBMMM, JO APamMaTUYHMN YB-
pexpaHuA Ha CbHSA, NCUXUYHU U NOBeAEHYECKM
pa3cTponcTBa.

B npoueca Ha uscnefBaHe reHUTe CBbp3aHu
C Wn30dpeHns N UMPKagHOCT e YCTaHOBEHO, Ye
CRY | reH e cBbp3aH U C UUPKAJHOCTTA, @ €HO-
BPEMEHHO C TOBa € XMnoTte3npaH fa 6bae KaHan-
[aT reH 3a wnsoppeHuns. Tasn KOHCTaTauma e Ha-

in other circadian cycles, besides derangements
in sleep in schizophrenics. Research has been
done on changes and desynchronization in body
temperature, heart rhythm, blood pressure (2, 3)
and melatonin secretion (20)

Vigano et al. study the role of pineal gland
and melatonin secretion in the pathogenesis of
psychiatric disorders. They confirm the fact that
schizophrenic patients have reversed rhythm of
melatonin secretion. Their studies demonstrate,
that there is generally reduced melatonin se-
cretion, that goes lower with progression of the
disease, and that there is abnormal secretion of
cortisol and prolactin when the pineal function
is altered. Thomas (31) and other investigators
report that derangement of circadian rhythm of
cortisol secretion and cortisol response to stress
predisposes to immune system dysfunction in
schizophrenia. Disturbance of T2-helpers activity
is a part of that dysfunction.

Understanding the underlying molecular
mechanism is important step in understanding
circadian rhythm and its derangements. Positive
and negative transcriptions/translocations, feed-
back regulatory systems and post-transcription
regulatory elements are molecular basis of circa-
dian rhythm (25). It has been found that CLOCK
and BMAI 1 genes code transcription factors
CLOCK and BMAI 1 (12, 14, 23), with parallel tran-
scription of three genes: Period (PER), two Crypto-
chrome (CRY) genes, RORA and REV-ERBa genes
(27, 28). PER and CRY proteins inhibit their own
transcription. Post-transcription modification of
PER and CRY is made through enzyme system of
casein, epsilon and delta kinase (6, 16) and glyco-
gen synthase kinase-3 (GSK-3). There is evidence
that GSK-3 is connected to symptoms of psychic
disease. Both these enzyme systems can affect
the period and phase of the molecular clock (33).

Probably the T1M gene has an importantrole in
modulation of circadian mechanisms. TIM is ex-
pressed in corpus Mammalian. It acts presumably
as a “time-measurer in CNS” and is thus connect-
ed to early embryonic development and DNA
replication (18, 19).

Mutations in all of the aforementioned genes
lead to sleep disturbances, psychic and behav-
ioral disorders, that may vary from slightly notice-
able to dramatic.

In the process of studying the genes related to
schizophrenia and circadian rhythm it has been
found that CRY 1 gene is related to circadian
rhythm and it is hypothesized to be a “schizo-
phrenia-gene” as well. That hypothesis is made

original
articles

CIRCADIAN RHYTHM AND SLEEP
DISORDERS IN SCHIZOPHRENIC
PATIENTS

Thoracic Medicine
Volume IV, August 2012, Issue 2

69



70

OPUTNHAJTHU
(TaTun

LINPKAZLEH PUTDM 1 HAPYLLIEHUA
HA CbHA NPY MALUEHTH
CLUN30OPEHNA

TopakanHa MeguuuHa
Tom IV, aBryct 2012, 6p.2

npaseHa Nnopaan MACTo My B Xxpomo3soma 12q24
(26). To3m reH e ekcnpecnpaH B JoNaMUHeprmy-
HuTe KneTku (16), a ekcnpecuATa My ce NoBNMABA
OT NCUXOAKTMBHUTE BellecTBa (28).

Mma npoyuBaHuA nokasBaliy Bpb3Ka MeXay
nonumopdur3ma Ha umpkagHum clock gen cbnpo-
BOJleHa OT CbOTBeTHaTa LUMpKagHa gucperynauma
n wmusodpenHna. CLOCK 31 1 1 C/T nonumopdu-
3bM e u3cneaBaHa ot Takao et al. (30). Te cuuTar,
ye TO3U NoNMMopdU3bM, acoLumnpaH c abepaHTHa
JonamunHepruyHa TpaHcmmncna Ha LIHC (nucleus
suprachiasmaticus), moxe fa e B OCHOBaTa Ha Hf-
Kou NaTodM3NONOTUYHIN NpoLEeCH Npu Wwnsodpe-
HUA, Ype3 AONAMUHEPTMYHMA CUTHANWHT npe3 D2
peuenTopun. To3n nornen  nNpeAcTaBnsABa UHTe-
pecHa Bpb3ka Mexay fonamMmmnHoBaTa XxunoTesa 3a
Wn30ppeHns N uMpKagHUTe abHOPMHOCTM MpK
Te3n NauneHTun.

WNHTepecHn npoyuBaHmA ca Te3n Ha Sawamura
et al. (29), kouto pasrnexpaT ponATa Ha reHa
DISC1 B cbHHaTa xomeocTa3a npu NCUXUYHN 3a-
6onaBaHuA BKN. U Wn3oppeHna. NHTepeceH e
¢daKTa, Ye reHeTUYHM BapWaHTU C MoTeHUManHa
yBpeaa Ha B3ammogencTtaueto Ha reHm DISC1 ¢
ATF4/CREB2 nnn N-CoR ca acouymmpaHnm ¢ xapak-
TepPUCTMKATa Ha CbHA NPU Xopa C NCMXNYHK 3a60-
nasaHua (29).

Taka npepcTaBeHUTe GaKkTh, KaTeropuyHo
CBbP3BaT LMpPKaAHNTE HapyLIEHNA U B YaCTHOCT
npoLieca Ha CbHA C NaToreHesara Ha W13oppeHu-
ATa. MexaHu3MunTe ca pa3nnyHu, Te 61xa Morno ga
Ca NPAKO CBbP3aHU C WN30PPeHHNA NpoLec niu
KOCBEHO Ype3 UMyHHaTa, MO3bYHO MeLMATOPHa
W Jpyrv perynaTopHU NpoLecy, HO KaTeropnyHo
NPUCHCTBAT NPU KJIMHWUYHO M3Pa3eHn NPOSABY Ha
wunsodpeHms.

OcblecTBeHO e NUNOTHO Npoy4YBaHe Npwu na-
uneHTn c wnsodpeHua. Llen Ha npoyuBaHeTo e Aa
Ce YyCTaHOBM HaJIMUMETO Ha HapyLUEHWA B LMpKag-
HUA PUTBM U HapYLIEHUS HA CbHSA, NPU NaLNEHTM
C wnsoppeHus.

MauveHTn n metogu: B npoyusaHeTo ca BKtO-
yeHu 26 naumeHTn: 18 MbxKe 1 8 XKeHWN Ha Bb3pacT
mexgy 18 n 58 rop., cTpagawm ot wrsodpeHus,
nposexgawm nevyeHve B KnuHukata no lMcmxma-
TpuAa Ha MBAJ1 ,cB. MapuHa“, BapHa. lMNpu BCcuukn
NauneHTV e NPoBeAeHO UHTEPBIO, TbPCELLO NPOMSA-
Ha B pUTbMa Ha CbHA Npefmn HayanoTo Ha bonecTTa,
B CTaAui Ha obocTpsAHe 1 B pemucus. IHTepBloTo
e CTPYKTypupaHo Ha 6a3a Stanford sleep disorders
questionnaire (15). Mpwn 5 oT n3cneaBaHUTe Nayu-
€HTW, B CTaAWii Ha MEAVKAMEHTO3HA PEMUCHUSA € U3-
BbPLUEHO LENOHOWHO nonncomHorpadcko (PSG)
nscnefBaHe ¢ MOHMTOpHa cuctema “MEPAL’. Mu-
HVYMaJTHOTO BpeMe 3a n3crefBaHe e 6 yaca, CboT-
BETHO HA ANArHOCTUYHUTE CTaHAapTw. MonyyeHuTe
JaHHWN Ca CpaBHEHW C AaHHW, XapaKTepu3upalyu
CbHA NpW 3ApaBu, ¥ NPU NaUMeHTV C AUXaTeNHN
HapyLLeHnA no Bpeme Ha cbH (JHBC) (4).
PesynrtaTtn:

Ha Qwr. 1 ca npeacTtaBeHn faHHW, CpaBHABALUM
apXMTEKTOHMKATa Ha CbHA NPW 34paBy, NaUUeHTM C
AHBC v TakmBa cTpagaLm ot wnsodpeHus.

because the gene is located in 12924 chromo-
some (26), it is expressed in dopaminergic cells
(16) and its expression is affected by psychoactive
drugs (32).

There are studies demonstrating that different
types of polymorphism of the CLOCK gene lead
to relevant disturbance in circadian rhythm and
schizophrenia. Takao et al. (30) have investigated
the CLOCK 31 1 1 C/T polymorphism and believe
that it is associated with aberrant dopaminergic
transmission in CNS (nucleus suprachiasmaticus)
and may play major role in some pathophysio-
logic processes in schizophrenia affecting the do-
paminergic signaling by D2 receptors. This study
makes an interesting relation between dopamine
hypothesis for the pathogenesis of schizophrenia
and circadian abnormalities in these patients (30).

Sawamura et al. (29) study the role of DISC1
gene in sleep homeostasis in patients with psy-
chiatric diseases including schizophrenia. An in-
teresting finding is that genetic variations poten-
tially disturbing the interaction between DISC1
and ATF/CREB2 or N-CoR genes are associated
with characteristics of sleep in patients with psy-
chic diseases (29).

All of the studies presented so far demonstrate
a correlation between derangements in circadian
rhythm (in particular sleep) and the pathogenesis
of schizophrenia. The mechanisms of interaction
are various and could be directly related to schizo-
phrenia or indirectly through immune system,
brain mediators or other regulatory processes
but they are always present in clinical manifested
schizophrenia. We conducted a pilot study aim-
ing to identify derangements in circadian rhythm
and sleep in patient with schizophrenia.

Patients and Methods: 26 patients were includ-
ed :in the study. 18 men and 8 women aged be-
tween 18 and 58 years, all diagnosed with schizo-
phrenia and being treated in University Psychiatric
Clinic of “St. Marina” Hospital, Varna. All patients
were interviewed in order to identify changes in
the sleep rhythm before the beginning of mental
illness, during exacerbation and during remission.
The interview was based on the Stanford sleep
disorders questionnaire (15). In 5 of the patients in
medically induced remission a whole-night poly-
somnographic measurement (PSG) with “MEPAL”
monitoring system was performed. The minimal
monitoring time was 6 hours as in diagnostic stan-
dards. Collected data was compared to data from
healthy controls and in patients with respiratory
disturbances during sleep (4).

Results:

Fig. 1 represents the comparison in sleep architec-
tonics in schizophrenics, patients with sleep related
breathing disorders (SRBD) and healthy controls



HapyleHuata Ha cbHA npu nauvenTy ¢ AHBC n
wvsodppeHna ca npeactaseHn Ha Our. 2.

Ha Tabn. 1 ca nokasaHw BapuabunHute, xapakre-
pu3npalLm ceHa, npu nauuedt ¢ AHBC n nayuen-
™ c wnsodpenus. Student t-test 3a cpaBHABaHE Ha
CpeAHuTe CTOMHOCTW Ha pasrfiexaaHuTe NpomMeH-

Fig. 2 represents disturbances in sleep in patients
with SRBD and schizophrenia.

Table 1 represents the variables characterizing
sleep in patients with SRBD and schizophrenics.
The averaged values of the variables were com-
pared with Student t-test and no statistically sig-
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nificant differences were found between the two
groups.

NMBW MOKa3Ba NuUnca Ha CraTUCTUYecKn JoCToBep-
HIN paznuuma mexay naumeHtute ¢ [HBC 1 nayw-
eHTWTE C W20 peHmn.

Thoracic Medicine

Ta6n. 1. Bapuabunnn, xapaktepusuvpallu coHa, npu nauvexTn ¢ HBC u nauneHT ¢ wusogppeHus. Volume IV, August 2012, lssue 2

Table 1. Variables characterizing sleep in patients with SRBD and schizophrenics.

Tpyna SRBD Tpyna Winsoppennn P value Summary
Group SRBD Group Schlzophrema

TIB (min) 0,737 P> 005

TST(min) 240 81 254 13 0433 P> 005

eduuneHTHOCT Ha CoHA% 81,82 7544 0,208 P> 0.05 ns
Sleep efficiency %

NatextHo epeme go cragwia 1 (min) 13,24 18,25 0,163 P> 005 ns
Sleep latency St. 1(min)

NarvenTHo Bpeme no craguit 2 (min) 16,27 4425 091 P> 0.05 ns
Sleep latency St. 2(min)

NartextHo Bpeme go REM (min) 102,18 119 0,547 P>005 ns
Sleep latency St. REM (min)

REM min 64,18 56,75 0,242 P> 0.05 ns
REM % 19,96 17,22 0,0891 P> 0.05 ns
WHAeKC Ha ABM¥eHWe Ha KpanHuum (PLMSI) 64,68 128,46 2,08 P> 005 ns
arousal index (Arl) 63,31 727 182 P>0.05 ns

Tab6n. 2. Pesyntatu oT n3cnegBaHe puTbMa Ha CbHA NPy NaLUMeHTy CTpafally oT WW3odpeHns upes,cTpYKTypupaHo nHTepB”.
Table 2. “Structured interview” investigating the rhythm of sleep.

»CbH B 06uuanHo Bpeme” | ,3MecTeH No Bpeme, HO HOWEH CbH”
Group SRBD ~habitual sleep time"

»N3MECTEH NO BpeMe CbH KbCHO BeYep Ao KbCHO CyTPUH"

“shifted in time, but night's sleep”

»AHEBHA CbHINBOCT”
»daytime sleepiness”

Mpenw 3abonABaxe 20 (80%) 6(24%) =
MNpu obocTpAHe 3(12%) 4(16%) 15 (60%) 16 (64 %)
Mpw pemucua 9 (36%) 4(16%) 6(24%) 8(32%)

@ur. 1. Bapnabunxu, xapaktepusnpaiwy cbHa npu nauuedtu ¢ IHBC u wnsodpenua.
Fig. 1. Variables characterizing sleep in patients with SRBD and schizophrenics.
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@wur. 2. HapyweHus Ha cbHA npu nauuenTn ¢ IHBC v wnsodpenua.
Fig. 2. Disturbances in sleep in patients with SRBD and schizophrenia.
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LINPKAZLEH PUTDM 1 HAPYLLIEHUA
HA CbHA NPY MALUEHTH
CLUN30OPEHNA

TopakanHa MeguuuHa
Tom IV, aBryct 2012, 6p.2

O6¢cbxpaHe: lNMauyneHTute ¢ wnsodpeHna pe-
MOHCTPUpPAT MO-BUCOK MHAEKC Ha ABWKEHWE Ha
KpanHuumTe, cpaBHeHM ¢ naumeHTn ¢ JHBC, kakTo
1 Hannume Ha [JHBC, KouTto ca cTaTucTnuyecKkn Joc-
TOBEPHO MO-flekKn, CPaBHEHMN C TE3U MpW rpynaTa
naynentn c AHBC.

Mpy aHanM3 Ha AWLWAHETO Ce YCTaHOBW, Ye Npu
nauneHTnTe C lWM30ppeHUNs ca Ha NnLe HapyLLEeHUA
Ha MLLaHeTOo, KOUTO Ca NPEeACTaBEHN C XUMOBEHTU-
nauus, o6CTPYKTMBHA CbHHa arHes U CUHAPOM Ha
MOBULLIEHO CbNPOTUBNIEHME HAa FOPHUTE AUXATENHM
nuTmwa. CpepgHuAT anHea/xunonHea uHgekc (AHI)
npw nauneHTuTe ¢ wWnsodpeHuna e 39.66, KOETO OT-
roBaps Ha HaJMUMETO Ha TEXKA CbHHA anHes, HO
€ CUTHUPMKAHTHO NO-HUCHK B CPaBHEHMWE C mauu-
eHtute ¢ JHBC - 60.84. BbB Bpb3ka C HannuHnTe
OHBC, npu eauH oT NauneHTUTE C LWN30PPeHNa e
CTapTUPAHO NleYeHUe C MOCTOAHHO MNO3UTUBHO Ha-
narane (nCPAP) B fomalHun ycnosua. HawuTe gaH-
HV NOKa3BaT, Ye He3aBNCUMO OT UHCYPULIMEHTHUTE
KIVHWYHW CUMMNTOMM, NPU NauueHTuTe ¢ wnsodpe-
HMA MmoraT Aa ca Ha nuue OHBC, konto ga octaHat
Hepa3no3HaTy Nopaan NnncaTa Ha KPUTUYHOCT OT
camuTe NaUMEHTH, KaKTO 1 MOpaamn TPETUPAHETO Ha
CUMMTOMUTE KaTo CTPaHNUYeH epeKT OT aHTUNCUXO-
TUYHOTO NeyeHue. Pesyntatute oT n3cneaBaHe pu-
TbMa Ha CbHA upe3 ,CTPYKTYpUpPaHO NHTepBIo” ca
npeacTaBeHu Ha Tabn. 2.

Mo oTHOLWEeHMe HapyleHUATa Ha CbHA ce OT-
ynTa, KakKTo MNpu MNauueHTUTe C WunsodpeHus,
Taka n npu naymeHtute ¢ fIHBC n npu 3gpasute
KOHTPONK, Ye e Ha nuue pparmMmeHTaLma Ha CbHA,
HapyLlleHa apXMTeKTOHMKa B pPe3ynTaT OT MUKPO-
CbOYXKAaHUA, Ab/MKaLW Ce Ha HAMYHW JuxaTten-
HW HapylleHWA No Bpeme Ha CbH. MNpu naymeH-
TMTE C WN30dpeHnsa cUrHnGMKaHTHO € No-BUCOK
WMHOEKCHT Ha ABMXKEHMe Ha KpalHuumTe. Mpasu
BreyatnieHne obaue, Ye perncTpupaHnTe aBura-
TeJIHM HapyLIeHMA He ce acouumpaTt C MUKPOCh-
6y>KAaHMA 1 He leMOHCTpMpaT pparmeHTaLua Ha
CbHA. MOXe fia ce Kaxe, Ye npu nauneHTmTe C
wunsodpeHmna, nMncea cCUrHNGUKaHTHO pasnunyme
Ha OTHOCWUTENHMWA AAN Ha OTAeNHWUTE CTaAuWn Ha
CbHA B CPaBHEHMWE C KOHTPOJTHUTE rPynu.

MNpoBeneHoTo nonucoMHorpadpcko wmscneq-
BaHe € C MPOADBIPKUTENTHOCT 6 Yaca U He MOXe
Ja Jafie KaTeropynyHy pe3yntaTi No OTHOLWeHne
[eHOHOoLHaTa UMPKaZHOCT Ha CbHA, HO NMoKa3Ba
Pa3CTPONCTBA B HAKOU €/IEMEHTU OT apXMUTeKTO-
HMKaTa Ha CbHA, KOMTO Ca CBbP3aHN C HapyLua-
BaHe UMpKagHaTta putMuka. OT u3cnenBaHeTo
Ha ,pPUTbMa Ha CbHA", HErOBOTO O6MYANHO NO3K-
LMoHMpaHe B [eHOHOLWMETO, yCTaHOBABaMe, ye
npeau HavyanoTo Ha 6onectta (B eauH no-aasne-
yeH nepvog Npeau MbpPBUTE NPOABK Ha Honec-
TTa) Npu 80% OT U3cneaBaHMTe CbHA € HOPMaJHO
nosuymnoHnpaH. C HacTbnBaHe Ha 3abosniABaHETO
HacTbNBa 1 NPOMAHA B PUTbMa Ha CbHA, KaTo
Ta3y NPOMAHa e No-NnogyYepTaHa B nepuoanTe Ha
obocTpaHe. lNpn obcbKaaHe Ha pesynTtatute 6u
cnepaBano aa ce nMa NpeaBug, Ye BCUYKM NaumeH-
T NoJslyyaBaT aHTUMCMXOTUYHO JleyeHue.

After sleep analysis it was found that schizo-
phrenic patients have sleep disturbances such
as hypoventilation, obstructive sleep apnea and
upper airway resistance syndrome. The mean ap-
nea/hypopnea index (AHI) in patients with schizo-
phrenia was 39.66 which indicate the presence of
severe sleep apnea. AHI in patients with SRBD is
significantly higher - 60.84. Respiratory distur-
bances during sleep in one of the patients with
schizophrenia were treated with permanent posi-
tive pressure (nCPAP) at home. Our data suggests
that despite the insufficient clinical symptoms,
RDDS may be present in patients with schizo-
phrenia. These disturbances might remain undi-
agnosed because of the patients” unawareness or
the symptoms might be treated as adverse effect
of antipsychotic treatment.

Results of the “structured interview” investigat-
ing the rhythm of sleep are summarized in table 2.

Discussion: Patients with schizophrenia de-
monstrate a higher limb movement index and
milder sleep disturbances, compared to patients
with SRBD. Sleep disturbances were found in all
three groups - patients with schizophrenia, pa-
tients with SRBD and healthy controls. Sleep frag-
mentation and deranged architectonics of sleep
result from microawakenings due to respiratory
disturbances during sleep. Patients with schizo-
phrenia have significantly higher limb movement
index but motor disturbances are not associated
with microawakenings and no sleep fragmenta-
tion is registered. It may also be concluded that in
schizophrenic patients there is no significant dif-
ference between relevant parts of sleep as com-
pared to control group. The polysomnographic
monitoring we made was only 6 hours in dura-
tion and could not be informative about circadian
rhythm of sleep but still it found disturbances in
some elements of architectonics of sleep that are
usually associated with derangement of circadian
rhythm. From studying the rhythm of sleep, the
positioning of sleep during the twenty-four hours
period, we conclude that before the beginning of
the disease in 80% of the patients the sleep was
with normal positioning. With disease beginning
and progression derangements in sleep rhythm
are registered and they are more prominent dur-
ing exaggerations. When discussing our results
it should be considered that all patients were on
antipsychotic treatment.



B 3aknioueHme 61 MOrno Aa ce Kaxe, ye npu
CTpagaLm oT Wn3oppeHns ce oTunTa HapyLLeHne
Ha UMPKaAHOCTTa Ha CbHA. TakoBa € HamepeHOo
M B NpPOBefeHOTO WMHTEPBIO, KOETO Ce [OoMNbJBa
OT nonucoMHorpadcKoTo u3cnefBaHe oOTuYuUTa-
WO MPOMsAHA B apXMTEKTOHMKaTa Ha CbHA Npu
nauueHTn ¢ wusodppeHna. MHTepnpeTtaymaTa Ha
pe3ynTatnTe e cbobpaseHa ¢ GaKTa, Ye NpoyyBa-
HeTO e NpoBefeHO Ha $OHa Ha aHTUMCUXOTUYHO
neyeHne, NPV NauueHTUTe CTpadalin OT Wn3o-
¢dpeHua. MNMcMxnyHNTe pasCcTPONCTBaA Ca egHn oT
Hal-yecTuUTe MPUYMHK 3a MoABaTa Ha Hapylue-
HMA Ha CbHA. HapylieHnATa Ha CbHA MoraT fa ce
NPUUYNHAT OT Pa3CTPONCTBa B genHocTTa Ha LIHC,
acouumnpaHn ¢ ncuxnuyHaTa bonect, KakTo 1 aa ce
CBBPKAT C NMCUXOMATONIOFMYHN M MCUXONOFUYHM
NPUYMHK. Bbnpekn M3KNAIUNUTENHO YeCcTOTO Cb-
LecTByBaHe Ha Te3n pa3CTPOMCTBa Te pAAKO ce
TbPCAT, AVArHOCTMLMpPAT 1 nekysaT. [JaHHUTe OT
HalleTo MWMOTHO NPOy4YBaHe MOKa3BaT, ye npu
nauueHTn ¢ Wn3odpeHuns, HapyLweHnATa Ha CbHA
N UMpKagHuTe puTMmM TpabBa Aa 3aemMaT nosara-
LLOTO MM Ce MACTO B COMHOJNOIMYHaTa aHaMHe3a,
AvarHosata u gudepeHunanHaTa anarHosa, C or-
nep afeKBaTHOTO JleueHne Ha NauneHTuTe.
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