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Aim. The main objective of this study was the comparative investigation of diverse lipid second messenger (LSM)
generation by human peripheral blood lymphocytes (HPBL) at different (5, 10, 30 and 60 s) time points of cell
co-stimulation by anti-CD3 and anti-CD28 monoclonal antibodies in norm and breast cancer (BC). Methods.
Ficoll-Hypaque gradient centrifugation. Results. The data obtained indicate that some mechanisms of LSM ge-
neration/utilization in stimulated crude HPBL were significantly altered in BC compared to norm. Particularly,
the reliable generation of arachidonyl-1,2-diacylglycerol (1,2-DAG) at the initial step (5 s) of cell stimulation
observed in norm was depressed in BC and reached the value below the basal level in unstimulated cells. It is
important that the disturbances in 1,2-DAG formation in HPBL obtained from patients with BC were identical
with those observed earlier in other forms of cancer. Conclusions. We conclude that the regularities revealed
are common characteristics for all the types of malignancy studied and can be used as additional testing para-
meters for cancer definition and individual correction of the chemotherapy programs for disease treatment.
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Introduction. The establishment of many tumors can
occur as a consequence of innate and/or adaptive im-
mune systems escape. Among many factors that are in-
volved in tumor immune escape, the regulatory T cells
(T,,) in particular appear to play an important role. It
was reported that compared with normal individuals
the patients with several types of cancer have an in-
creased prevalence of T, cells that coexpress CD4,
CD25 and Treg marker FOXP3 in the peripheral blood
[1, 2], tumor microenvironment and tumor draining
lymph nodes. The increase in T, cells suppressing auto-
immunity may also inhibit the immune response aga-
inst cancer, as evidenced by improved tumor rejection
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and survival of the tumor-bearing mice that have under-
gone T, depletion. However, little has been done to
explore the possible relations between the T, preva-
lence in the peripheral blood and changes in the lym-
phocyte signaling machineries. Consequently, it was
interesting to investigate the regularities of diverse li-
pid second messenger (LSM) molecules formation at
the early (seconds) time points of peripheral blood lym-
phocytes costimulation by anti-CD3/CD28 in norm
and breast cancer (BC).

Material and methods. 1-["“Clarachidonic acid
([""C]AA, specific activity 58 mCi/mmol) was obtained
from «Amersham International» (UK). Chromatogra-
phically pure lipid standards were purchased from
«Sigma» ( USA) and TLC silica gel-60 plates — from
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«Merck» (USA). Anti-CD3 (OKT-3) mAb were kindly
provided by Dr. A. Altman (La Jolla Institute for Aller-
gy and Immunology, USA). Anti-CD28 mAb were ob-
tained from «BD Bioscience Pharmingen» (USA).

Isolation and stimulation of HPBL. HPBL were iso-
lated from the heparinized whole blood by standard
Ficoll-Hypaque gradient centrifugation described by
Innes et al. Preliminary labeling of HPBL by [“C]AA
TLC was performed as described earlier [3]. Anti-CD3
and anti-CD28 antibodies (2.5 pg) were added to 1 ml
of [“C]JAA-labeled HPBL suspension (10° cells/ml)
and incubated for 30 min at 4 °C. After the addition of
equal volume of Eagle’s medium the excess of un-
bound anti- bodies was removed by centrifugation (650
g, 15 min). After this, resuspended (10° cells/ml) HPBL
were stimulated by 10 pg/ml IgG at 37 °C in a final vo-
lume of 0.5 ml. Reactions were terminated after 5, 10,
30, or 60 s by adding 2 ml of cold chloroform-methanol
(1:2, v/v). The cells incubated in the absence of anti-
bodies were used as negative controls.

Lipid analysis. Lipids were extracted according to
Bligh and Dyer standard method and fractionated by
TLC as described earlier [3]. Lipid fractions were vi-
sualized on TLC plates in iodine vapor and identified
by comparison with chromatographically pure lipid
standards. The distribution of radioactivity in spots was
detected by radioscanning (Thin-layer Scanner 1I LB
2723, Germany). The spots corresponding to different
lipid fractions were scrapped into scintillation vials and
the amount of radioactivity was estimated using liquid
scintillation counter («Roche-Bioelectronique Kont-
rony», France).

Results and discussion. In order to determine the
kinetics and nature of LSMs production in activated T
cells, we used [ “C]JAA-prelabeled HPBL, and analyzed
the changes in the level of AA-labeled 1,2-diacylgly-
cerol (1,2-DAG), lysophosphatidylcholine (LPC), free
AA, monoacylglycerole (MAG) and triacylglycerol
(TAG) at the different (5, 10, 30 and 60 s) time points
of T cell costimulation by crosslinked anti-CD3/CD28§
mAbs.

According to the data obtained at both early (5 s)
and relatively sustained (60 s) stages of HPBL stimula-
tion, there are significant differences in the levels of
studied LSM molecules in BC compared to norm. It is
important that at the initial step (5 s) of cell stimulation
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the 1,2-DAG level decreased and reached the value
below the basal level in unstimulated cells, confirming
early depression of phosphoinositide (PI)-cycle as a
result of PI-specific phospholipase C inhibition. Notab-
ly, the inhibition of 1,2-DAG quick formation was
identical with those, observed in ovarian cancer (OC)
and three different types of leukemia [3] studied earlier.

At the relatively sustained stage (60 s) following
the anti-CD3/CD28 costimulation of HPBL obtained
from BC patients, the reliable increase in MAG and
TAG levels was observed, correlating with the reduced
free AA accumulation. This indicates the possible chan-
ges in metabolic pathways realizing fractional inter-
conversions of these lipids. Importantly, the alterations
in diverse LSMs generation/utilization dynamic pro-
cesses in the stimulated crude HPBL, obtained from dif-
ferent patients with BC, display similar regularities but
have certain individual characteristics for each patient.
The same fact was observed also in OC as well as in
two acute forms of leukemia. So, some of disturbances
in different LSMs quick formation processes observed
in BC are common characteristics for all the types of
cancer studied by us.

We conclude that some of disturbances revealed in
malignancy can be used as additional testing para-
meters for cancer definition and individual correction
of the chemotherapy programs for disease treatment
(Tadevosyan et al., Patents, AM2256, GOIN 33/49,
2008; AM 2211, GO1N 33/53, 2009).

M. I1. Jlazan, A. I'. JJlasman, T. b. bamukan, P. A. Ka3zapsau,
K. A. Anexcansn, A. M. I'ancmsan, FO. B. Taoesocsan

IopyeHHs B yTBOPEHHI JIIMITHUX BTOPUHHUX
MOCEPEHUKIB Y CTUMYJIbOBAHUX JIIM(OLUTAX KPOBI

JIFOJTMHU TIPU PaKy MOJIOYHOI 3aJ1031

Pesrome

Mema. Ochosna mema 0aHO020 OOCRIONHCEHHS NOAA2ANA Y NOPIBHAb-
HOMY auanizi npoyecie eenepayii pisHUX JINIOHUX BMOPUHHUX NOCe-
peonuxig (JIBII) y s3acanvniii maci nimpoyumis nepughepuunoi kposi
moounu (JIIIKJI) na pisnux emanax (5, 10, 30 u 60 ¢) kocmumyasyii
xkimun anmu-CD3 i aumu-CD28 monoxknonansHumu anmuminamu 3a
Hopmu i npu paxy monouroi 3anosu (PM3). Memoou. Ficoll-Hypaque
epadienmmue yenmpugyeysanns. Pesynemamu. Ompumani oani cgio-
4ame PO HASGHICMb 3HAYHUX NOPYUIEHb Y MEXAHI3MAX YMBOPeHHs/
ymunizayii JIBI1 y cmumynvosanux JIIIKJI npu PM3 nopisuano 3 Hop-
Mmoio. 3okpema, docmogipHa 2eHepayis apaxioonin-1,2-diayun-eniye-
puny (1,2-1ATl), wo cnocmepicacmvcs 3a HOpMU, HA NOYAMKOBOMY
emani (5 ¢) Kocmumynayii KIimuHn eusgunacs npueHivenow npu PM3
Mma HUNCUOI0 3a KOHMPOIbHULL PIGeHb Y HECMUMYIbOBAHUX KAimu-
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nax. Tpeba siomimumu, wo nopyuienns 6 ymeopeni 1,2- JIAT JITIKJI,
ooeparcanux 6i0 nayicumie 3 PM3, 6ynu ioenmuynumu 3 suasieHumu
Hamu paniuie npu iHWUX Gopmax paxosux Hoeoymeopens. Bucnos-
Ku. Takum yuHom, MOJUCHA 3pOOUMU GUCHOBOK, WO 3HATIOEH] 3aKOHO-
MIPHOCII € 3a2AbHUMU XAPAKMEPUCMUKAMU 018 6CIX MUNI@ 8UBYe-
HUX HAMU 3N0AKICHUX NYXAUH | MOJICYMb OYMU UKOPUCMAHI SK 00-

damkoei mecm-napamempu 0 GUABTIEHHSA PAKY ma iHOUGI0YanbHOT

Kopexyii Kypcy Ximiomepanii npu 1iky8auHi 3axX80pI08aHHs.
Kuouosi crosa: nimpoyumu Kposi, 1inioui 6MmopurHi nocepeoHu-
KU, paxk MOJIO4YHOI 3a103U.
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HapymeHI/m B OGpaSOBaHI/II/I JIMIUAHBIX BTOPUYHBIX ITOCPEAHHUKOB
B CTUMYJIMPOBAaHHBIX J'[I/IM(I)OLII/ITaX KpOBH 4Y€JIOBEKA IIPU paKe

MOJIOYHOH KeJIe3bl

Pesrome

Lens. Ocrognoti yenvio 0aHH020 UCCIed08aHUsl ObLL CPAGHUMENbHbLIL
AHANU3 NPOYECCO8 2eHepayull PA3IUdHbIX TUNUOHBIX BMOPUYHBIX NO-
cpeonukos (JIBII) 6 0bweil macce numgoyumos nepughepuuecrkoui Kpo-
eu uenogexa (JIIIKY) na pasziuunvix smanax (5, 10, 30 u 60 c) ko-
cmumynsayuu kremok anmu-CD3 u anmu-CD28 MoHOKIOHAbHBIMU
aHmMumenamu 6 Hopme u npu paxe MoiouHou xcenesvl (PMIK). Memo-
ovl. Ficoll-Hypaque epaduenmuoe yenmpugyeuposanue. Pesynvma-
mut. [lonyuennvie Oannvie c8UOemenbCMEYIoNt 0 HATUYUU 3HAYUMENTb-
HbIX Hapywenuii 8 mexanusmax oopazosanus/ymunuzayuu JIBII ¢ cmu-
mynuposannwvix JIHKY npu PMJK no cpasuenuio ¢ nopmoui. B yacmnoc-
mu, Habrdaemas 8 Hopme OOCMOBEPHAsL 2eHepayust apaxudoHu-1,2-
ouayunenuyepuna (1,2-/JAI) na navansnom smane (5 ¢) kocmumyns-
yuu kiemok oviia nooasnennou npu PMIK u naxoounace nusice konm-
PONLHO20 YPOBHSL 8 HECIMUMYAUPOBAHHBIX KiemKax. [Ipumeuamensho,
umo Hapyuienust 8 oopaszosarnuu 1,2-JJAI" JITIKY, nonyuenuvix om na-
yuenmos ¢ PMJK, Ovinu udenmuunsl ¢ pamnee 8blsa61eHHbIMU HAMU NPU
opyeux ¢hopmax pakoswix Ho600bpazosanuti. Beigoowt. Taxum obpa-

30M, MOJICHO 3AKTIOYUMb, YMO 0OHAPYIICEHHbLE 3AKOHOMEPHOCU S16-
JSOMCSL 0OWUMU XAPAKMEPUCIUKAMU OISl 6CEX MUNOE U3VUEHHbIX
HaMU 310KAYECMBEHHbIX ONYXONeUl U MO2Yym Oblmb UCHONb308AHLL 6
Kauecmee OONONHUMENbHBIX MeCM-Napamempos OJis 6bisiGNEHUs PAKA
U UHOUBUOYANLHOU KOPPEKYUU KYPCA XUMUOMEPANUU NPU Ne4eHUl 3a-
bonesanust.

Kniouesvie crosa. mumepoyumol kposu, tunuonvle Mopuynbie no-
CpeonuKu, pak MONOHYHOU JiCele3bl.
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