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B3AMMOOTHOIIEHUS CYTOYHBIX BAPUALIMH
CONEPXAHUSA MEJATOHHUHA B CJIOHE
U MMM YHOKOMIIETEHTHBIX KJIETOK
B KPOBH VY 3IOPOBBIX JIIOJEN

I ypnvicuna A. B., Jlumeunenxo I. H., Manviwesa O. A., Kyoaesa O. T,
upunckuu B. C., Ko3znoe B. A., Tpygakun B. A.

Bce Bo3zpacTalomiui MHTEPEC K TOPMOHY 3nuduU3a MENATOHUHY 00yC-
JIOBJICH IMHPOKHUM CIHEKTPOM €rc OHONOTHYECKON aKTUBHOCTU. MenaToHUH
y4aCTBYET B PEryIAUU (PYHKIMHA LUEHTPAJIbHON H BEr€TATHBHOH HEPBHOM
CHUCTEM, DHIAOKPHUHHBIX OPraHOB, UMMYHHOU CHUCTEMBI M UX CYTOYHCH PUT-
MHYECKOM aKTUBHOCTH. UMMyHOMOAyIHMpYIOLIEE ACHACTBUE MEJIATOHHUHA
00YyCIORIIEHO peleNnUHUEH METATOHUHA HEKOTOPHIMHU CYOHONYIIALMAMYU JIUM-
(POMIHBIX KJETOK, a TAKXKE OMOCPEAOBAHO BIUAHUEM OINMHOUIAOB, TUMUYEC-
KHX FTOPMOHOB, psazia muTokuHOB M Ap. (Maestroni G. J. M., Contt A., 1996).
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Onnaxo, paboTel, IOCBALIEHHbIE BEIACHEHHIO 3((EKTOB 1 MEXaHU3MOB HM-
MYHOAKTHBHOTO JICUCTBHS MEJIATOHHHA, IEMOHCTPHUPYIOT IPOTUBOPEUUBHIC
pe3yabTarsl. SPPEKT METATOHUHA MOXKET 3aBUCETH OT CTENEHW aKTHBALIHH
KJIIETOK MEPEI €ro NPHUMEHEHHEM, a TAKXKE OT TOTO, KAKUM CIIOCOO0M ObLIH
AKTUBHPOBAHBI KJIETKH, OT 03Bl TOPMOHA B BPEMEHH CYTOK, B KOTOPO€ OH
npumensercs (Garcia-Maurino S. e. a., 1997). Eme MeHbIIe SICHOCTH BO
B3aHMOOTHOIIICHUAX DHIOTCHHOIO MEJIATOHUHA C MMMYHHBIMH [TOKA3aTelIs -
MH. BOJBIIMHCTBO HCCIenoBaTENe! cCOOOmMAT 00 MMMYHOMOYIUPYIOIIEH
H OHKOCTaTH4YE€CKOH PO HIOT€HHOI'0 MEeJIATOHWHA, HO B HEKOTOPLIX pabo-
Tax, KaCaroUMXCd OHKOJOTHYECKHUX 3a00I€BaHUU KPOBH, IPUBOAATCS JaH-
HBIE O TOM, UTO ITHHEAIIKTOMHMS YBEJINYMBAET BEDKHBAEMOCTE MBIIIEH-0MTy-
XOJIGHOCHTEJICH, 4 BBEICHUE MEJIATOHHHA TIPUBOIUT K ITPOTPECCHPOBAHUIO
JICHKeMHH Y JKMBOTHBIX C yaaneHasM 3muduszom (Conti A. e. a., 1992).

M3BecTHO, YTO TIPOAYKIMS METATOHWHA UMEET YETKHIM CyTOYHBIM PUTM
CO 3HAYUTEIILHLIM MEPENAOM YPOBHA TOPMOHA B TOUKAX MUHHMYMa M MaKCH-
myma. 110ka3aHo Takke, 9TO CyTOYHBIH PUTM CBOMCTBEHEH M CYOTIOMYNIAIHOH-
HOMY COCTaBY IyJ1a MMMYHOKOMIIETEHTHBIX KJIETOK, COCTOSIHHIO HX PELICHTOP-
HOTO anmapara 1 MeTabonuueckoro norenumania (Tpydaxun B. A. u ap., 1995;
Ulypnsiruna A. B. 1 gp., 1999). Takum 06pa3zom, Ha IIPOTAKEHNT CYyTOK MEHS-
€TCA KaK KOJIMYECTBO M aKTUBHOCTE UMMYHOKOMIIETEHTHBIX KJIETOK, TaK M yPO-
BCHb MeJIaTOHMHA. OQHAKO HEACHO, B KAKMX COOTHOIIEHUAX HAXOMATCH CYyTOU-
HbIE KONEOAHHA 3THX ITAPAMETPOB U CBSI3aHbI JIM OHU JIPYT C JAPYTOM.

AKTyanbHOCTh IIPOOIEMBI OTIPEAEIAETCS HE TOIBKO HEMOJHOTOM HAIIIMX
3HAHWH O HEMPOIHIOKPHHHOH PETYISIMU [IUPKaIUaHHON OpraHu3aliy uM-
MYHHOHM CHCTEMBI, HO ¥ HEOOXOAMMOCTBEIO OTPaOOTKH PAalMOHAIIEHBIX CXEM
UMMYHOMOIYJISIIMN ¢ IPUMEHEHNUEM MENATOHMHA HIIH €ro HHIYKTOPOB.

B 3agady HaCTOSIIEro HCCIENOBaHUSA BXOAMJIO M3YYEHHE CYTOYHBIX
BapHallMi KOHLICHTPALMK MEJIATOHUHA B CITIOHE 3JJ0POBBIX JIFONEHN B aCCOLIU-
aIuy C OICHKOH COAEPXKAaHUA H (PYyHKIIMOHAIBHEIX CBOHCTB HMMYHOKOMIIE-
TEHTHBIX KJIETOK nepudepUIeCKOil KPOBH.

Pabora npoBoaMIack Ha 370pOBBIX MY>KYMHAX M KEHIIMHAX B BO3PAC-
Te 22-25 ner, cryaenTax HoBocuOupckoli rocy1apcTBEHHON MeIHULUMHCKON
akazemMuy. Beero Obuio obcnenoBano 16 yenoBek B nmeprox ¢ pespans 1o
ma# 2000 roga. KpoBe 1)1a omnpesieneHns napaMeTpoB MMMYHHOTO CTaTyca
U CIIIOHY JJIA ONpeAECsICHUs] MEeNAaTOHUHA 3a6rupanu yrpoM B 9.00 4 u Beue-
poMm B 21.00 u. B xpoBu onpenensmm cyononynsuuun CD3*, CD4*, CDS§",
CDl167, CD20", CD25*, HLA-DR+, a takxke (paronurapHyl akTUBHOCTH
MOHOIIMTOB ¥ I'PaHy/IOHUTOB METOAOM IIPOTOYHON HUTOMETPHH C MOHOKIJIO-
HAJIbHBIMH aHTHTEJIaMH U MEUCHBIMH YaCTULIAMH JIaTeKCa. AKTHBHOCTD CYK-
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muHataerugporenassl (CAI), naktatneruaporenass: (JIAI) u HAJD-ana-
dopassr (HAD-/]) B numponnTax KpOBH BBIABIIUIM LIUTOXHMHUYECCKHM ME-
TOIOM C IIPHUMEHEHHEM N-HUTpoTeTpasonud ¢uoserosoro o P. I1. Hapiuc-
coBy (1969). YpoBeHb MeJIaTOHUHA B CIIIOHE ONPEAEIISLIH HMMYyHOGDEPMEHT-
HBIM MeTOonoM ¢ npumeHenmeM Habopa Melatonin-ELISA-Kit
(ICN-Biomedicals, Inc. ) cornacHo npoTokony (GUPMBI-U3TOTOBUTEIIS.

VY 60aBIIHHCTBA 00CIIEN0BAHHBIX ObIIM OOHAPYKEHbI CYTOYHEIE BAPH-
alli{ YPOBHS MEJIaTOHHUHA B CIIIOHE ¢ 00J1€€ BLICOKON KOHLEHTPalMEeH Beye-
poM 1 6ojiee HU3KOH YTPOM («HOpPMAaJbHBIE BAPHALIMK ), & TAKOKE IOBOJIBHO
3HAYUTEIbHEIE MHAUBHAYaAIbHbIE pa3nuuua. OKa3aj0Chk BO3MOKHbBIM BhIJIC-
JINTH TPYIIIEI ¢ BBICOKUM, CPEIHUM U HU3KMM YPOBHEM YTPEHHETO HJIM Be-
yepHero MenaroHuHa. Kpome toro, o0HapyXeHbl MHIUBHAYAIBHEIE 0COOEH-
HOCTH XapaKTepa CYTOYHBIX BapHalUi MeNaTOHHMHA: Y 4acTH OOCIIEeIOBaH-
HBIX YTPEHHAA KOHIEHTpail¥sI TOpMOHa ObUIA BBIIIE BedepHEN ((MHBEPCHUAR),
4y 4aCTH OTCYTCTBOBAJIa Pa3HMIIA MEX/Yy YTPCHHEH M BEYCPHEH KOHIICHT-
paupen ropMoHa («O-—Bapnaunn»). XapaKTep CYTOYHBIX KOJICOaHHH MENaTo-
HUHA OKAa3aJCsA CBI3aHHBIM C CE30HOM, BO BPEMA KOTOPOI'O IIPOBOIMIIOCH
0bcrenosanue: OOJBIIMHCTBO «0-BapHallvil» U BCE «HMHBEPTUPOBAHHEIE Ba-
PHALIMHY NPUXOAWINCE Ha BTOPYIO IIOJIOBHHY anpeis U MaH.

B rpymime ¢ BEICOKHM YPOBHEM BEYEPHEI0 METATOHHHA OOHAPYKEHEI
CHM)KCHHBIE CPEJHECYTOYHbIE 3HAYEHUS (PArOIIUTAPHOH aKTUBHOCTH I'DaHY-
nouutos, nporieHra HLA-DR* mononutos u npouenra CD16™ numdoru-
TOB, HO ObLIO 1oBhIlIeHO oTHOWEHHE CD4/CDS8 (110 cpaBHEHHIO ¢ TpyIna-
MH CO CPEIHMM M HU3KHM yPOBHEM BEYEPHETO XK€ MEJIATOHMHA). B rpymnme ¢
BBICOKMM YPOBHEM YTPEHHETO MeJaTOHHMHA OBUIH IMOBBILICHEI CPEIHECYTOY-
uele 3Hadyenud npouenra HLA-DR* monouuToB, npouenTa CD16" numMdo-
rutoB u otHoIeHus CD4/CDS8, Ho CHMKEHBI CPEIHECYTOYHbBIE YPOBHH IIPO-
nearta CD3', CD8* knerok m aktuBHOCTH JII' B nuMdouuTax xposHu
(110 CPaBHEHHIO C HU3KUM YPOBHEM YTPEHHETO MEJIATOHMHA).

Bosiee BRICOKHE TTOKA3aTEIH KIMMYHHOU CUCTEMBL, KOTOPHIE PErHCTPH-
PYIOTCA Yy JIFONEH ¢ MOBBIMIEHHBIM YTPEHHHM COIEPKaHHEM MEIATOHHUHA,
YKJIAOBIBAIOTCA B MPEACTABICHUA 00 MMMYHOCTUMYJIHPYIOIIEM JCHCTBUH
ropMoHa. BrICOKHI BeyepHUH YPOBEHb COAEPKAaHHs MeJIaTOHHHA, Ha000-
POT, CBA3aH CO CHH)KEHHEM HEKOTODPBIX NOKA3aTeNnel MMMYHHTETA — (aro-
IIHTAPHOH AKTHMBHOCTH IPaHyJIOIMTOB ¥ MOHOLIMTOB, @ TAKXKe KOJIMYESCTBA
NK-kneTok B nepudepuieckoi KpoBu. B HEKOTOpOE MIPOTUBOPEUHE C IIOITY-
YEeHHBIMH HaMH JaHHBIMM PHXOJMT TOT (PAKT, YTO IK3OTCHHBIA MEJIATOHUH
o0afaeT MMMYHOIIOTCHIIMPYIOIIMM JICUCTBUEM TOJBKO IIPU Ha3HAYCHUH B
seuepuHre yacel (Manbimiesa O. A., lllupunckuit B. C., 1998). Oanako, Bo3-
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MOYKHO, 4TO 3((eKTHl 3K30I€HHOr0 H 3HAOI€HHOI0 MEJAaTOHMHA HE WJICH-
TH4HBL. KpoMe TOTOo, B JTAHHOM CIIy4ae MOXKET IPOABIATHCS NEHCTBHE OTPH-
HaTE€NbHOW OOpaTHON CBA3M MEXIAY LUUTOKWMHAMHU M MEJATOHHHOM
(Withyachumnarnkul B. e. a., 1991). Bonne BeposTHo, 4TO XapakTep
BBIPAXXEHHOCTL OOpATHBIX CBSA3EH MEXAY HMMYHHOU U HEUPOIHAOKPHUHHOM
CUCTEMaMH IOAYHHAETCA CYTOYHOMY PHTMY.

KoppensauuoHHbIN aHaJIN3 MMOKa3as pa3iIndys BO B3aUMOOTHOMIEHHUIX
MEJIaTOHHHA ¥ UMMYHOJIOTHYECKHX MOKAa3aTelIed B 3aBUCUMOCTH OT Xapak-
T€pa CyTOYHBIX BapHallMH IOPMOHA, a, CICAOBATEIRHO, U OT CE€30HA roja.
Y U1l ¢ KHOPMAJIbHBIMH BapHalHUAMKU» MeJIaTOHHHA 00HAPYKEHb! CHIIHHBIE
KOPPETIALNOHHBIE CBA3H HEKOTOPEIX HMMYHOJOTHYECKHX ITAPaMETPOB C yT-
PEHHEH WM BEYEPHEH KOHIIEHTpAIHel ropMoHa B CIIIOHE. Y JIMIL ¢ KMHBED-
THPOBaHHBIMKM» WIH «0» BapHualUAMHM METAaTOHHHA KOPPELIMOHHBIE CBA3U
MEXIY YKa3aHHBIMH IIapaMETPaMH OTCYTCTBOBaJIM. TakuM oOpa3oM, ce30H-
HBIE CIIBUTH UMMYHOJIOTHYECKOH PEAKTUBHOCTH MOTYT B ONIPE/ISIICHHOM Mepe
O0BACHATHECA CE30HHOM NAMHAMHKON IIPOAYKIIMH MEIaTOHUHA.

PesynsTaTsl HCCIIEIOBAHMS HOATBEPKAAIOT JAHHBIE O TOM, UTO Mejia-
TOHMH ABJAETCA afalTallMOHHBEIM TOPMOHOM, KOTOPBIM yHacTBYET B KOOD-
AUHALIMKA ¥ CHHXPOHH3AIlUH COAEP)KaHUA U aKTHBHOCTH MMMYHOKOMIIETEH-
THBIX KJIETOK B (DU3HONIOTHYECKHX YCIOBHAX. B TO ke BpeMs, HapyLICHHUE
NPOAYKIUA H PEUCIIINY MEJIATOHUHA MOXKET OBITh OJIHHM U3 3BEHLEB IT1ATO-
reHesa OOILIIOro Kpyra 3a00eBaHUid, CONPOBOKIAIOINXCA UMMYHHBIMU
HapymeHusmu (Penev P., Zee P. C.; 1997). [Tockonbky BEIPa)K€HHOCTD U
XapaKTep B3aWMOCBA3EH MEXY MMMYHHON CUCTEMOH ¥ SMH(pU30M, ITO-BH-
JAXMOMY, 3aBHUCAT OT (pa3 CYTOYHOI'O U TOJIOBOTO LIMKJIOB, 3TO JOJKHO YUH-
THIBATECA NPU OLICHKE MMMYHOIHIOKPHHHOIO CTaTtyca u pa3padoTke cxem
NPUMCHEHUA MEIATOHHHA ¥ €r0 MH/IYKTOPOB B LEISIX UMMYHOKOPPEKIIHH.

MUTUAL RELATION OF DAILY VARIATIONS
OF THE MELATONIN CONTENTS IN A SALIVA
AND OF IMMUNOCOMPETENT CELLS IN BLOOD
AT THE HEALTHY PEOPLE

Shurlygina A. V., Litvinenko G. I, Malysheva O. A., Kudaeva O. T,
Shirinsky V. S., Kozlov V. A., Trufakin V. A.

The growing interest to melatonin is caused by a wide spectrum of its
biological activity. Melatonin participates in regulation of functions of
neuroendocrine and immune systems and their daily rhythmic activity. The
immunoenhancing action of melatonin seems to be mediated by T-helper
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cell-derived opioid peptides as well as by lymphokines and, perhaps, by
pituitary hormones. Melatonin-induced-immuno-opioids (MIIO) and
lymphokines imply the presence of specific binding sites or melatonin
receptors on cells of the immune system (Maestroni G. J. M., Cont1 A. 1996).
However, the works devoted to research of effects and mechanisms of
immunoactive action of melatonin, demonstrate inconsistent results. The
effect of the melatonin can depend on a degree of activation of cells before
its application, on the method of cell activation, on a doze of hormone and the
time, at which it was applied (Garcia-Maurino S. e. a., 1997). It 1s even less
than clearness in mutual relation of endogenous melatonin with immune
parameters. The majority of the researchers inform about immunomodulatory
and anti-cancer effects of endogenous melatonin, but in some works concerning
oncology diseases of blood, there are data that pinealectomy increases survival
of tumor-bearing mice, and the introduction of melatonin results in progress of
leucemia in animals with removed epiphysis (Conti A. €. a., 1992).

| It is known that production of the melatonin has a precise circadian
rhythm with significant difference of a level of hormone in points of a minimum
and maximum. It 1s also shown also, that the circadian rhythm 1s peculiar
subpopulation of cells of the immune system, condition of their receptors and
metabolism (Trufakin V. A. e. a., 1995; Shurlygina A. V. e. a., 1999). Thus,
during a day quantity, activity of cells of the immune systhem, and the level of
melatonin vary. However it 1s not clear, in what ratio the daily fluctuations of
these parameters are and whether they are connected with each other.

The urgency of a problem is defined not only by incompletness of our
knowledge about neuroendocrine regulation of circadian organization of the
immune system, but also by necessity of improvement of the rational circuits
of the immunocorrection with application of the melatonin or its inductors.

The aim of the present research was to study daily variations of
concentration of the melatonin in a saliva of the healthy people in association
with an estimation of the contents and functional properties of cells of the
immune system of blood. . |

The work was carried out on the healthy men and women at the age of
22-25 (students of Novosibirsk State Medical Academy). 16 donors (from
February to May, 2000) were surveyed. Blood for definition of parameters
of the immune status and saliva for definition of the melatonin were taken at
9.00 a. m. and at 9.00 p. m. In blood we defined subpopulations CD3", CD4*,
CD8*, CD16", CD20%, CD25", HLA-DR", and also activity of phagocytosis
of monocytes and granulocytes by a method flow cytometry. Activity of
succinatdehydrogenase (SDH), lactatdehydrogenase (LDH) and NADF-
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diaphorase (NADFD) in lymphocytes of blood was revealed by a cytochemical
method with application of p-nitrotetrasolium violet (Narcissov R. P.; 1969).
A level of melatonin in a saliva was determined by a enzyme immunoassay
with application of a set Melatonin-ELISA-Kit (ICN-Biomedicals, Inc.)
according to the protocol of firm-manufacturer.

The daily variations of a melatonin level in saliva were found out 1n the
majority of surveyed by evening and lower morning («normal variations»),
and also rather significant individual distinctions. It appeared possible to
allocate groups with a high, average and low level melatonin in the morning
or evening. Besides the individual features of character of daily variations of
melatonin are found out: in some people the morning concentration of
hormons was above evening («inversion»), and some people did not have
difference between morning and evening concentration of melatonin («0-
variations»). The character of daily fluctuations of the melatonin has appeared
connected with a season, during which the inspection was carried out: the
majority of «0-variations» and all the «anverted variations» were at the second
half of April and May.

In a group with a high level of melatonin in the evening the reduced
daily average meanings of phagocytic activity of granulocytes, percent of
HLA-DR" monocytes and percent of CD16" lymphocytes are found out, but
the attitude CD4/CD8 was increased (in comparison with group with an
average and low level melatonin in the evening). In a group with a high level
melatonin in the morning the daily average meanings of percent HLA-DR”
monocytes, percent of CD16" lymphocytes and attitude of CD4/CD8 were
increased, but the daily average levels of percent CD3", CDS8" cells and activity
of LDH in lymphocytes of blood are reduced (in comparison with a low
level melatonin in the morning).

The higher parameters of the immune system, which are registered in
the people with the raised contents of melatonin in the morning, are stacked
in representations about immunoenhancing action of the hormon. The high
evening level of the contents of the melatonin, on the contrary, is connected
with a decrease of some parameters of immunity — of phagocytic activity of
granulocytes and monocytes, and also quantity of NK-cells in blood. In some
contradiction with the data, received by us, there comes that fact, that
exogenous melatonin has immunoenhancing action only in the evening
(Malysheva O. A., Shirinskiy V. S., 1998). However, it is possible, that the
effects of the exogenous and endogenous melatonin are not identical. Besides
action of a negative feedback between cytokines and melatonin in this case
can be shown (Withyachumnarnkul B. e. a., 1991). It is quite probable, that
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the character and force of feedback between by immune and neuroendocrine
systems submits to a daily rhythm.

- The correlation analysis has shown distinctions in mutual relation of
the melatonin and of the immunological parameters depending on character
of daily variations of the hormon, and, hence, and on a season of the year. In
the persons with «normal variations» of the melatonin there are find out
strong correlation connections of some immunological parameters with
morning or evening concentration of the hormon 1n saliva. In the persons
with «inverted» or «O» variations of the melatonin correlation connections
between the specified parameters were absent. Thus, the season shifts of the
immunological reactivity can also be explained by season dynamics of
melatonin production.

The results of research confirm the data that melatonin 1s the hormon
with functions of the adaptation, which participates in coordination and
synchronization of the contents and activity of cells of the immune systhem
in physiological conditions. At the same time, the infringement of production
and reception of the melatonin can be one of parts of the pathogenesis of
large circle of diseases accompanied by immune infringements (Penev P.,
Zee P. C., 1997). As force and character of interrelations between by immune
system and pineal gland, apparently, depend on phases of daily and annual
cycles, it should be taken into account at estimation of the immuno-
neuroendocrine status and development of the circuits of application of the
melatonin and its inductors with the purposes of immunocorrection.
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