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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
(Treg) 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 Treg 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 Treg cells suppressing auto-
immunity may also inhibit the immune response aga-
inst cancer, as evidenced by improved tumor rejection

and survival of the tumor-bearing mice that have under-
gone Treg depletion. However, little has been done to
explore the possible relations between the Treg 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-[14C]arachidonic acid
([14C]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 [14C]AA
TLC was performed as described earlier [3]. Anti-CD3
and anti-CD28 antibodies (2.5 µg) were added to 1 ml
of [14C]AA-labeled HPBL suspension (108 cells/ml)
and incubated for 30 min at 4 oC. 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 (106 cells/ml) HPBL 
were stimulated by 10 µg/ml IgG at 37 oC 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 II 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-
ron», France). 

Results and discussion. In order to determine the
kinetics and nature of LSMs production in activated T
cells, we used [14C]AA-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

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, G01N 33/49,
2008; AM 2211, GO1N 33/53, 2009).
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По ру шен ня в утво ренні ліпідних вто рин них 
по се ред ників у сти муль о ва них лімфо ци тах крові 
лю ди ни при раку мо лоч ної за ло зи 

Ре зю ме

Мета. Основ на мета да но го досліджен ня по ля га ла у порівняль -
но му аналізі про цесів ге не рації різних ліпідних вто рин них по се -
ред ників (ЛВП) у за гальній масі лімфо цитів пе ри фе рич ної крові
лю ди ни (ЛПКЛ) на  різних ета пах  (5, 10, 30 и 60 с)  кос ти му ляції
клітин анти-CD3  і  анти-CD28  мо нок ло наль ни ми ан титілами за 
нор ми і при раку мо лоч ної за ло зи (РМЗ). Ме то ди. Ficoll-Hypaque
градієнтне цен три фу гу ван ня. Ре зуль та ти. Отри мані дані свід-
чать про на явність знач них по ру шень у ме ханізмах утво рен ня/
утилізації ЛВП у сти муль о ва них ЛПКЛ при РМЗ порівня но з нор -
мою. Зок ре ма, дос товірна ге не рація арахідоніл-1,2-діацил-гліце -
ри ну (1,2-ДАГ), що спос терігається за нор ми, на по чат ко во му
етапі (5 с) кос ти му ляції клітин ви я ви ла ся при гніче ною при РМЗ
та ни жчою за кон троль ний рівень у не сти муль о ва них кліти -
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нах. Тре ба відмітити, що по ру шен ня в утво ренні 1,2- ДАГ ЛПКЛ, 
одер жа них від пацієнтів з РМЗ, були іден тич ни ми з ви яв ле ни ми
нами раніше при інших фор мах  ра ко вих но во утво рень. Вис нов -
ки. Та ким чи ном, мож на зро би ти вис но вок, що знай дені за ко но-
мірності є за галь ни ми ха рак те рис ти ка ми для всіх типів вив че -
них нами зло якісних пух лин і мо жуть бути ви ко рис тані як до -
дат кові тест-па ра мет ри для ви яв лен ня раку та індивіду аль ної
ко рекції кур су хіміот е рапії при ліку ванні за хво рю ван ня. 
Клю чові сло ва: лімфо ци ти крові, ліпідні вто ринні по се ред ни -

ки, рак мо лоч ної за ло зи.
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На ру ше ния в об ра зо ва нии ли пид ных вто рич ных по сред ни ков  
в  сти му ли ро ван ных лим фо ци тах кро ви че ло ве ка при раке 
мо лоч ной же ле зы

Ре зю ме

Цель. Основ ной целью дан но го ис сле до ва ния  был срав ни тель ный 
ана лиз про цес сов ге не ра ции раз лич ных ли пид ных вто рич ных по-
сред ни ков (ЛВП) в об щей мас се лим фо ци тов пе ри фе ри чес кой кро-
ви  че ло ве ка  (ЛПКЧ)  на  раз лич ных  эта пах (5, 10, 30 и 60 с) ко-
сти му ля ции кле ток анти-CD3 и анти-CD28 мо нок ло наль ны ми
анти те ла ми в нор ме и при раке мо лоч ной же ле зы (РМЖ). Ме то -
ды. Ficoll-Hypaque гра ди ен тное цен три фу ги ро ва ние. Ре зуль та -
ты.  По лу чен ные  дан ные сви де т ельству ют о на ли чии зна чи тель-
ных  на ру ше ний в ме ха низ мах об ра зо ва ния/ути ли за ции ЛВП в сти -
му ли ро ванных ЛПКЧ при РМЖ по срав не нию с нор мой. В час тнос -
ти, на блю да е мая в нор ме дос то вер ная ге не ра ция ара хи до нил-1,2-
ди а цил гли це ри на  (1,2-ДАГ) на на чаль ном  эта пе (5 с) кос ти му ля -
ции кле ток была под ав лен ной при РМЖ и на хо ди лась ниже конт-
роль но го уров ня в не сти му ли ро ван ных клет ках. При ме ча тель но,
что на ру ше ния  в об ра зо ва нии 1,2-ДАГ ЛПКЧ, по лу чен ных от па -
ци ен тов с РМЖ, были иден тич ны с ра нее вы яв лен ны ми нами при
дру гих фор мах ра ко вых но вооб ра зо ва ний. Вы во ды. Та ким об ра -

зом, мож но за ключить, что об на ру жен ные за ко но мер нос ти яв -
ля ют ся об щи ми ха рак те рис ти ка ми для всех ти пов из учен ных
нами зло ка чес твен ных опу хо лей и мо гут быть ис поль зо ва ны в
ка чес тве до пол ни тель ных тест-па ра мет ров для вы яв ле ния рака 
и ин ди ви ду аль ной кор рек ции кур са хи ми о те ра пии при ле че нии за -
бо ле ва ния. 
Клю че вые сло ва: лим фо ци ты кро ви, ли пид ные вто рич ные по -

сред ни ки, рак мо лоч ной же ле зы.
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