im wiveo 245 TET- 790 (20100

Psychoneuroendocrine Modulation of Regulatory T Lymphocyte
System: In Vivo and In Vitro Effects of the Pineal
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Abstrnct, Bockgroswid: At presend, it és known that cancer-
related immunosuppression would mainly depend on an
immunosuppressive action mediated by a sublype of CIET
Ivmiphocytes, the so-called regubitory T lymphocytes (T reg).
wiich are identified as COSCDT cells. Moreever, it has
hesnt shown  thar anficamcer  immunily  f5 wnder
prychoneuroendocring regulation, mainly mediaied by the
pineal hormaone melatonin (MET). This study was performed
to irvestigate the in vive and in vitro effects of MLT on Treg
generation. Materials anid Methods: We evaluated the in vive
effects of MLT (30 mgidaily oraily in the eveningl in 20
patients with antreatable metatatic solid nmer and the in
vitrn effects of MLT imeubation far 10 and T pglend) of pure
Ivmphocyte culteres on Toreg cell count. Resulis: MLT
imeted w0 sraristically signiftcant decline in moun T-reg cell
numbers in potiens who achieved divease control, whereas
no effect was seen in those who had progressed. In conirase,
ro i vime effect of MLT incobation was appareni-
Conclusion: Thix preliminary sturdy would suggest that MLT
may exert in vive an inkhibitory action on Tereg céll
gereration in cancer patients which is aveociared with «
comtrol of the neaplastic progression, wheress no direct
effect was seen in it on Dymphocyte differentiarion. This
Jinding would sugpest that MLT muy cousteract T-reg cell
pemerution in vive by inhibiting macrophage wetivily Wiich
ix involved in stimulaing Treg cell producrion.
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It is known that cancer progression is dus sl least in part t a
lack of an effective anticancer immunc rcaction (1-3).
However, recent Hiscoveries im the immunobiokogy of mmors
have suggesied that canger-related failure of the anticancer
irmmuane response would namely depend o the activation of
an abnormally enhanced immunosuppressive response, which
is muinly mediated by @ subtype of C47 lymphocytes, the
ao-called regulatory T lymphocyics (T-regh. wich arz
identilisd as COMYCD2ST cells (4, 5). Several immune cell
1ypees hawe been proven to be potentially charscterized by an
immunosuppressive activity on the anficimcer imounity,
inghading T-reg cells themselves, macrophages, namely the
M2 subtype (6} and mycloid-derived suppressor cells (71,
consisting of mycloid precursors released from the bone
marrew. However, aceording to recent discoveries, the end-
result of the imimumobiologicsl intcractions ameong the various
immunasuppressive cells woald consist of an abnormally
enhanced generation of T-reg lymphocytes. which represent
the must hiologically active immunc cells in suppressing the

“umticancer immune rcaction throwgh  the  melewse  of

immunosuppressive cytokines, namcly interleukin (ML) 110 amed
tramsfurming growih Gactor (TGF)-beta (4-T). Therefors, the
inhibition of Treg ccll geperation could constitule the
furhimental key mechanism of the various immunotherapies
of cancer in am atempt to reinduce an offoctive anbicances
immune resction capable of counieracting cancer prOZression.
Severzl cndogenous hurmonal or immunalagical molecules
capable of activating the snticanecr immunily hve been
identified in recent years. Tnomore delwil, within thess
immunological substances, IL-2 (%) and TL-12 (%) woild
represent the most active anticancer cytokines in humans.,
Within the endvcring system, Uhe main endogenous
anticuneer hormones are the pincal indols hormones, the
must investigated of which is melstonin {MLT), whosc
anticancer aclivity has already been well documented (18).
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M1 may snfbit cancer cell proliferstion through Hulh
antiproliferative and immunemebelzing effecis (111 Ta
particwkir, within e imeune effects: of the pincal
Bigremsie, e et important anticancss immune activilies
of MLT would comsist of the stimulaton of 112 secrelion
throvigh s chirect effect on T-hokper Tymphoeyics, by acting
un_specific MIT recoptors (12 ond the inhibition of
rngcrophoge-mediinlel ﬁ.'-nrmrm:uimpq,:lruﬁﬁi\'u ceffeets (13),
wiereds &l present thers are no dara about the ﬁu&blhir
influence ol ML ba Freg lymphocyies. There ane only
spme preliminary data. showing that MLT docs mol
spmilate Th- M0 seorction i sespomse o0 JL-2 {113 The
prescar prelimingry study wid pecformed inan aiternpk U

pvalme the silect foth in vitre and ic wine of MLT an the -
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Materials and Methods

Tn a prefimimery sedy, we evalusted the imovive cifeets of MLT 35 3
pallistive thenipy of Camsin in 20 pateenis Wil metistnric: solid
- (et ferieadie: T20%: musdian g 61, panpe’48-71 vearsh, whi
Failed 1o respemd: Lo convenlivual anticsuee: Uursgy god wede mor
schedulable for other <standacd asticancor  Insstincul.. T
hastrgimes were a5 fnlhvacss nan-small cell bawg v 8 colimesal
cancer: fr bzt cancer: 4 proskate cancer: 1o paneredtic canosr: 1

Acconling to previous clinkeal stades (T4, MLT was given wrally 4t
o pharmarilngica] dose oF ) mghley every day inlbe ovening, i
-sevindames with Bl phaysiologioul Bghedark seresd i oy then (28,
wilthost inberruption, The. lreatment was curtinsed [or al boast 3
consecalive momths. The clinscal tespomye was ealusted soconding,
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t WHO erirria, To svaluste Toreg cell nusmber, venoes hiedd
saruplcs were calkeoted in the moming befane end aftor 3 woaths of
MLT ticeapsy. No paticss was wrder mestment with corlgnsseaonds o
with ather Smmunesugprei e §oents Gomn g the stndy. The clincad
sxperimenta] pratcnl was explained wosich patind and imfirmist
SOAEENETE Was ohtainad

1o & second smady; we imvestigated o a vises cifoos of MLT
imeubation on T sp cedl nimsher andd peroentage, Peapiicral blood
momongchcrr cxlis were isolnied From venouss bloud samples
collected from iy velnmeers by ceptrifagation om Fooll- Eaigue
(Pharmeciz, Uppsali, Sweden b, After sepnmrion of monacyles by
twastee Pereodl density pradicat centofugarion. cabiursy o pure
Tymphacyies were propanad i REML- 1040 suppiementsd with W%
Fetatl call semam, Celks wore colmeed in B4-well plarss and sach |
miflion of cefls was @adkained 1a 8 fisal safume of 1l of
mediom Tells wene Incubsted w4 hamidifisd srmosphers of 5%
carhpn-ifinacle inomir gt 370 Jor & days with WMIT ar 10 pedm] 2nd
a5 |100 pgfml,  comesponding 1o ae phasiclogical Rlond
caneentririans diring the Fighi amd tu dagk period of the day,
respecrizely. (10). MIT was adeled daily wond the end of the
mesbation nrowith medinm dloar!, g coalnot. Lo bothy smdies, T-reg
coll mpmber wos: messered By a (low cvlooeine #SSAY. and
e dosat anfibiodies sopplied by Beotou-Dikanson (MR, fralyl,
fy idendifying Toreg lymphicviet av OO0~ cobls Thaen ae
repmed a5 meoneST and satistically anabyzod by chi-square test,
Student’s f-test anid analysis’of varizimc, a5 approponee, Mormal
valups of T-reg Tymphocytes determined e oni fabartory (55%
confpdeas tamirs) wers habw 230mme, conmpeising less than 119
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Ay far as thi rosnds of the fisst sthedy are concermied, the
clinical respomes do MIC comisted of & partial responsc (PR}
ir 17200 pralienls and seabic disenso (S0 in 11020 pateeniy,
whereas the remaining $720 patients bad progressive discase
(PLY). Thersfore, issase conteol (DC) (PR=3DN was
wobmevedd Cme 027200 pagicnis, Before MLT {Becapy, AN
shnormally hish Toreg celb count was observed in: 920
ptients, MLT thengpy mcdaucied a normiglization of T-reg cell
surnlsess B 49 paticnts who showed ibnommally bigh wabees
prior ro therapy, Moreover, the percantiage of MLT-induced
nurruslizaEion of T-reg cell ciant was significantly hirker in

patients with. DT than in these who kad s ¥ 188 v V3R,
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et ). Mean Toreg oell values before and after therapy in
thie twerall putiens groap and o rekdon o their clinreal
peaponse are - lustrated dn Figure 1. By taking iito
consderalion the overall paiicnt.group, e mean T-rog cell
nuber decrsassl on MLT therapy, without, -however,
statistically significant Giffersnces. O the comirary, by
ewnlmsting, T-reg cell variatsons with respevt o the clinical
response, 2 signilivant decline o mesn Ureg coll counl was
Tound i8 patients with DC [p=I125), whereay the T-reg
enans incrensed in paticnts with PT, even thovgh na noo-
sigmilicind manner.

A far as the tesulls of The second sty wre concemeid, s
reported 0 Tahle §; ML imcafation did o medue significan!
vitsiations: in meun T-reg cell coumid with respest to wetls
iscabated I the coniral mediem alome. neither-at 100 pgimi,
por i (00 poéml o (he sEme way, e penceniage of T-reg
cells ‘with respect Lo e total [ymiplbcytes wes absu nnt
sigmificamtly influcnced by MET incuhation,

IMsenssion

The ekl o thee preliminary sudies, carried ot te betler
elarity the pewcidocrine physiopathniagical pegulaion of
the Treg ocll systern, seem o show that the pincal hormone
WLT. whose mmunestimulators offccts on anficancor
imnmmily have beem well demoastrated (10-130 may ectually
counterser T-rep cell gencration i vive-sed this offect winisld
simply. be an epiphciomerom emly, since it was sxsnciased
with & control of the peoplastic discase, On e cortrary,
ST does pol seem b Sxert a direct action on T-reg cefls
thiemselves <ikee 10 felevint elfect was Obsepwed in vitre Sor
calls winder MLT incubetion with tespect 1o colls incubited
in contral meduan alone. Smee the i vive-genensios of T-
ey Prmphocyies s dimulared by several mechanisme.
mamcly by the |z|mmrt-}mnuphaac svsicnL &, 71, ks
possible b sigacst that MIT ey cxort its imhihilory ey
on the T-reg cell systen throigh imdivect mcchanisms fy
counteructing the  macruphigge mdaced  stimmlubion of
endopenos T-reg cell production. e dact; preyions sthdies
have already showis that MUT may iahibit macmophage-
mediest anmneban ppressive effats on untameer ity
{13}, At presenl, howsver, it i= mop possibile oo estithlish
whioshier e effects af MUT oo the macrophuge system
masinly consist of an omilasnce on the type of cyiokine
Fecretion o whether ‘it inhibits ke rolesse: of myvelaid-
derived suppressor cells from e bome mamow (Th
Mooy, previous investiggtiony Gemonstrated thal MLT
may emhence the  themspeutie  coffiescy of  canger
shereotherapy by foenleracting the. negaive influcooe of
chcimotherspy on eotivancer beavupity €30, 113 Since
shemotherapy eflicscy may depepd @l lesst in pan on @
suppression ol T-reg cell generstion. (E4). MET enald
anbance chemotherapy sificacy by further swppressing T-reg

cefl goncpation, by acting on she miactophiziic svstem: Futares
clinical proteecls with the vartous anficancer medivl
treitrnents wonld e taken into comsideation not onky their
sffects on tunzar sixe, hat also ther gctions on he mmane
system, wamcly o Terey lymphocyies, which  wpnkil
tepresent the main. celtls responzible for the lack of an
sffective anticencer WRMOne reaciwa.
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