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Methods: PBMC were incubated with 1pg/ml, 2ug/ml and 5pg/ml Ox-
LDL and the secretion of TNFa, IL-1B, IL-2, IL-6, IL-10, IL-1ra and IFNy was
evaluated. The production of cytokines by PBMC stimulated with cells from HT-
29 or HUCC lines was detected upon the effect of various doses of Ox-LDL.
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Published: July 22, 2019 Results: Ox-LDL stimulated the proliferation of PBMC and HuCC cells but

not on that of HT-29. Ox-LDL increased the production of IL-6, IFNy and IL-10 by
non-stimulated PBMC and that of TNFa, IL-18 and IFNy by mitogen stimulated
cells. Ox-LDL added to co-cultures of PBMC and HT-29 cells inhibited all
cytokines, except for IL-2 that augmented with the highest concentration of Ox-
LDL. PBMC incubated with HUCC cells in the presence of Ox-LDL produced
decreased production of TNFa, while the secretion of the remaining cytokines
was not affected.

Conclusions: Ox-LDL promotes PBMC to produce a part of the cytokines
hereby examined. The inhibited secretion of all cytokines by PBMC incubated
with HT-29 cells in the presence of Ox-LDL may clarify the immunomodulatory
role of Ox-LDL in carcinogenesis.
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Introduction of atherosclerosis [3]. On the other hand, clinical trials to reduce
formation of Ox-LDL by administration of antioxidants showed
disappointing results [4]. The components and the biological activities
of the Ox-LDL and its different properties from the native LDL have
been detailed by Parhasarathy et al. [5]. It has been observed that
lowering LDL levels in patients with familial hypercholesterolemia
ensued in decreased intracellular lipid accumulation with augmented
anti-inflammatory activity of the circulating monocytes [6,7].
Considering the role of the classically activated pro-inflammatory
M1 monocytes in promoting inflammation, one would expect that
following their interaction with Ox-LDL these cells will became the
active player in atherogenesis. Unexpectedly, it has been observed
that following such an exposure, the alternatively activated M2 anti-
inflammatory monocytes are more prompt to foam cell formation,
increased production of the pro-inflammatory cytokines IL-6 and IL-8
[8,9] and to decreased secretion of the anti-inflammatory cytokines
TGEFp and IL-10 [10]. The association of dyslipidemia and cancer
hazard is a topic of interest. Hypercholesterolemia and obesity have
been found to increase the risk of colorectal cancer [11]. Observations
on a mouse model of breast cancer have indicated that cholesterol

The importance of cholesterol for the course of normal body
functions has been decisively established. Its numerous activities at
cellular and organismal levels as a precursor of steroid and other
hormones’ production, its status as a basic substance for vitamins’
creation and the role it plays as a supplementary ingredient for
regulation of numerous metabolic events have been masterly
reviewed by Cortes et al. [1]. The traffic of cholesterol to the cells is
carried out by two lipoproteins i.e. high- and low density lipoprotein,
designated shortly as HDL and LDL respectively. In fact, their
existence is the reason that transforms the biological properties
of cholesterol to a double edge sword. While HDL is accepted as a
protector against heart and brain noxious events, the LDL is blamed
for development of vascular diseases and increased risk for heart
disorders [2]. Low density lipoprotein, in its oxidized state (Ox-
LDL) infiltrates the arterial wall, promotes monocyte migration and
is therefore tightly involved in inflammatory conditions serving as a
basis for atherogenesis. Macrophages mobilized at the affected vessel
wall remove Ox-LDL, transform to foam cells and became activated
for inflammatory cytokine production resulting in exacerbation
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enhances tumor development and aggressiveness [12]. Moreover,
since plasma cholesterol level declined with tumor progression,
it has been suggested that malignant cells over utilize cholesterol
concomitant with their growth. Although epidemiological studies
support the role of cholesterol in tumor development, this linkage
remains controversial [13]. The same goes as for the role of LDL in
carcinogenesis. In a meta-analysis on the subject Tian et al. [14] have
found that high LDL levels were positively linked with predominance
of colorectal adenoma, but not with colorectal neoplasm. In a series
of 122 patients with advanced ovarian cancer the survival for those
with normal LDL level was 27 months compared to 12 months for
patients with elevated LDL [15]. Studies in vitro have showed that
LDL stimulates breast cancer cell proliferation and metastasis via
Akt induced Epithelial Mesenhymal Transition (EMT) [16]. On the
other hand no association has been found between cholesterol, LDL
and HDL and the risk of prostate cancer recurrence [17]. Based on
the LDL attribute to act as an immunomodulator and as a possible
carcinogenesis promoter, the aim of the present study was twofold
- to evaluate the capacity of Ox-LDL for cytokine production by
human Peripheral Blood Mononuclear Cells (PBMC) and to examine
its effect on the cross-talk between immune and colon cancer cells
from two human lines.

Materials and Methods

Cell preparation

The study was approved by the Ethics Committee of Rabin
Medical Center. Blood Bank donors provided a written informed
consent containing an agreement that components of their blood not
needed for therapeutic purposes could be used for medical research.
Peripheral Blood Mononuclear Cells (PBMC) were separated from
venous blood by Lymphoprep-1077 (Axis-Shield PoC AS, Oslo,
Norway) gradient centrifugation. The cells were washed twice in
Phosphate Buffered Saline (PBS) and suspended in RPMI-1640
medium (Biological Industries, Beith Haemek, Israel) containing 1%
penicillin, streptomycin and nystatin, 10% Fetal Calf Serum (FCS),
and was designated as Complete Medium (CM).

Colon cancer cell lines

HT-29 and HuCC human colon cancer cell lines were obtained
from the American Type Cultural Collection, Rockville, MD. The
cells were maintained in CM containing Mc-COY’S 5A medium
and Modified Eagle Medium (MEM- Biological Industries Co,
Beth-Haemek, Israel) respectively, supplemented with 10% Foetal
Bovine Serum (FBS), 2mM L-glutamine and antibiotics (penicillin,
streptomycin and nystatin-Biological Industries Co, Beth-Haemek,
Israel). The cells were grown in T-75 culture flasks at 37°C in a
humidified atmosphere containing 5% CO,.

Human oxidized low density lipoprotein (Ox-LDL)

Low Density Lipoprotein (LDL) from human plasma, oxidized
by copper-mediated process was purchased from Fisher Scientific,
Israel, as a solution of 2.5mg/ml, stored at 4°C and protected from
light. Further dilutions were prepared in CM. Ox-LDL was added at
the onset of the cultures at final concentrations of 1pg/ml, 2ug/ml
and 5ug/ml.

Effect of Ox-LDL on cell proliferation
The effect of Ox-LDL on PBMC, HT-29 and HuCC proliferation

was detected using XTT proliferation assay kit (Biological Industries,
Beith Haemek, Israel). In short, 0.1ml aliquots of PBMC or HT-
29 and HuCC cells obtained after trypsinization and suspended in
appropriate CM at 10°/ml were added to each one of 96 well plates
and incubated for 24hrs in the absence or presence of Ox-LDL
added at the onset of cultures at concentrations as indicated. At
the end of the incubation period the cells were stained according
to the manufacturer’s instructions. The plates were incubated for
3hrs at 37°C in a humidified incubator containing 5% CO, and the
absorbance was measured at 450nm using ELISA reader.

Effect of Ox-LDL on cytokine production

1.0ml of PBMC (2x10%/ml of CM) was incubated without or with
LPS (50ng/ml) for TNFa, IL-1f, IL-6, IL-10, and IL-1ra production,
or with PMA 1pg/ml and ionomycin 0.5ug/ml for IL-2 and IFNy
secretion. In another set of experiments, 0.5ml of PBMC (4x10%/ml of
CM) was incubated with 0.5ml of CM or with one of the colon cancer
cell lines (4x10°/ml) suspended in appropriate CM. Ox-LDL was
added at the onset of cultures at concentrations as described. Cultures
without Ox-LDL served as controls. The cultures were maintained for
24hrs at 37°C in a humidified atmosphere containing 5% CO,. At the
end of the incubation period the cells were removed by centrifugation
at 250g for 10min., the supernatants were collected and kept at -70°C
until assayed for cytokines content.

Cytokine content in the supernatants

The concentration of TNFa, IL-1f, IL-6, IFNYy, IL-10, IL-1ra and
IL-2 in the supernatants was tested using ELISA kits specific for these
cytokines (Biosource International, Camarillo, CA) as detailed in the
guide-line provided by the manufacturer. The detection levels of these
kits were: 15pg/ml for IL-6, and 30pg/ml for the remaining ones.

Statistics

A linear mixed model with repeated measures and the assumption
of Compound Symmetry (CS) was used to assess the effect of different
concentrations of Ox-LDL on cytokine secretion by non-stimulated
PBMC or cells stimulated by LPS, PMA/ionomycin or by colon
cancer cells. SAS vs 9.4 was used for this analysis. Paired t-test was
applied to compare between the level of cytokines produced with
various concentrations of Ox-LDL and that found in control cultures.
Probability values of p<0.05 were considered as significant. The
results are expressed as mean + SEM.

Results

Effect of Ox-LDL on cell proliferation

Incubation of PBMC or HuCC cells for 24hrs with Ox-LDL at
concentrations as indicated caused a significant increase in cell
proliferation tested by XTT test (p<0.001 and p=0.02, respectively),
whereas the proliferation of HT-29 cells was not affected (p=0.066).
At Ox-LDL concentrations of 1lug/ml, 2ug/ml and 5ug/ml the
proliferation rate of PBMC was 3.24, 3.3 and 2 times higher
respectively, than that of cells incubated without Ox-LDL. The effect
of Ox-LDL on HuCC cell proliferation was two times higher at 1pg/
ml only (Figure 1).

Effect of Ox-LDL on cytokine production

No detectable concentrations of any of the cytokines tested could
be found in supernatants obtained from 24 hrs cultures of either
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Figure 1: Effect of Ox-LDL on cell proliferation. 0.1ml aliquots of PBMC,
HT-29 and HUCC (10%ml of appropriate CM) were added to each one of
96 well plates and incubated for 24 hrs at 37°C in a humidified incubator
containing 5% CO, in the absence or presence of Ox-LDL at concentrations
as indicated. At the end of the incubation period XTT test was performed as
described in Materials and Methods. Each column represents the mean of 6
experiments, bars SEM and asterisks-statistically significant difference from
cells incubated without Ox-LDL ('p<0.05, ""p<0.001).
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Figure 2: Effect of OX-LDL on TNFa production. Non-stimulated PBMC or
cells stimulated with LPS, or with one of the colon cancer cell lines HT-29 or
HuCC were incubated for 24hrs without (0) or with Ox-LDL at concentrations
as indicated. The level of TNFa in the supernatants was tested by ELISA.
Each column represents the mean of 6 experiments (6 different donors),
bars SEM and asterisks represent statistically significant difference from cells
incubated without Ox-LDL ("'p<0.05, “p<0.01, ""p<0.001).

HT-29 or HuCC cells incubated at the above mentioned conditions
without or with Ox-LDL added at concentrations between 1-5ug/ml
(data not shown).

TNFa, IL-18 and IL-6

24 hrs of incubation of PBMC with Ox-LDL at concentrations
between 1 and 5ug/ml had no effect on the production of TNFa
and IL-1B by non-stimulated cells (F,,=1.06, p=0.39; F,, =2.87,
p=0.07, respectively), whereas that of IL-6 was significantly increased
(F3124:8.75, p=0.0014) and was higher by 2.13 (p=0.001) at Ox-
LDL concentration of lug/ml. At 2ug/ml and 5pg/ml of Ox-LDL,
the secretion of IL-6 by non-stimulated PBMC was increased, but
was not statistically significant. The production of TNFa by LPS-
stimulated PBMC was elevated following incubation with the above
mentioned concentrations of Ox-LDL (F,,=3.87, p=0.03) and was
higher by 26% (p=0.03) at 5ug/ml of Ox-LDL. At the same culture

OxLDL

7

IL-1B, ng/ml

7

N RS
\

A
N
0

-

i
Spont LPS

o
HT-29

Figure 3: Effect of OX-LDL on IL-1B production. Non-stimulated PBMC or
cells stimulated with LPS, or with one of the colon cancer cell lines HT-29 or
HuCC were incubated for 24hrs without (0) or with Ox-LDL at concentrations
as indicated. The level of IL-1B in the supernatants was tested by ELISA.
Each column represents the mean of 6 experiments (6 different donors),
bars SEM and asterisks represent statistically significant difference from cells
incubated without Ox-LDL ('p<0.05, "p<0.01).
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Figure 4: Effect of OX-LDL on IL-6 production. Non-stimulated PBMC or cells
stimulated with LPS, or with one of the colon cancer cell lines HT-29 or HUCC
were incubated for 24hrs without (0) or with Ox-LDL at concentrations as
indicated. The level of IL-6 in the supernatants was tested by ELISA. Each
column represents the mean of 6 experiments (6 different donors), bars SEM
and asterisks represent statistically significant difference from cells incubated

without Ox-LDL ('p<0.05, "p<0.01, *"p<0.001).

conditions IL-6 secretion was not affected (Fa,z ,=1.83, p=0.184),
whereas that of IL-1p was enhanced (F,,=5.9, p=0.0072) and
was increased by 37% at Ox-LDL concentrations of 1 and 5ug/ml
(p=0.01). The production of TNFa by PBMC stimulated with HT-29
and HuCC colon cancer cells was reduced following incubation with
Ox-LDL (F3y24:10.16, p=0.0007 and F3124:5.93, p=0.007, respectively).
At Ox-LDL concentrations of 1, 2, and 5ug/ml TNFa secretion by
PBMC induced by HT-29 cells was inhibited by 28%, 32% and 35%,
respectively (p<0.01) and that induced by HuCC was reduced by
9% (p=0.07), 17% and 15%, respectively (p<0.05). IL-1p and IL-6
production induced by HuCC was not affected upon incubation with
the above mentioned concentrations of Ox-LDL (p=0.7 and p=0.09,
respectively). However, the secretion of both cytokines induced by
HT-29 cells was reduced (F3y24:5.06, p=0.0128 and Fm:S.S, p=0.0016,
respectively). At Ox-LDL concentration of 2pug/ml and 5ug/ml IL-1B
secretion was lowered by 27% and 22%, respectively (p<0.05) and that
of IL-6 was reduced by 26% and 36% at Ox-LDL concentrations of
lug/ml and 2pg/ml, respectively (p<0.01) (Figures 2-4).
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Table 1: Effect of Ox-LDL on IL-2 and IFNy production by PBMC. Non-stimulated
PBMC (spontaneous), or cells stimulated with PMA or with one of the colon
cancer cell lines HT-29 or HUCC were incubated for 24hrs without (0) or with
Ox-LDL at concentrations as indicated. The level of cytokines in the supernatants
was tested by ELISA. The results are expressed as Mean + SEM of 6 experiments
(6 different blood donors). ND-not detected level of IL-2 in the supernatant.
Asterisks represent statistically significant difference from cells incubated without
Ox-LDL (‘p<0.05, “p<0.01).

Ox-LDL 0 1.0pg/ml 2.0pg/mi 5.0pg/ml
IL-2, ng/ml
Non-stimulated ND ND ND ND
PMA/iono-stimulated | 25.9+10.5 26.9+4.0 27.0+4.5 25.4+6.7
HT-29-stimulated 1.45+0.03 | 1.49+0.06 @ 1.62+0.04 | 1.78+0.03"
HuCC-stimulated 1.62+0.08 | 1.44+0.08  1.72+0.04 = 1.53%0.06
IFNy, ng/ml
Non-stimulated 1.18+0.17 = 1.60+0.08 | 1.87+0.24" | 1.41+0.15
PMA/iono-stimulated | 35.88+4.31 | 33.31+2.61  42.56+2.41" | 43.57+2.79"
HT-29-stimulated 2.74+0.08 | 1.87+0.21" @ 2.55+0.09 2.57+0.13
HuCC-stimulated 2.47+0.08 | 2.84+0.21 2.83+0.17 2.76+0.19

IL-2 and IFNy

Supernatants collected from non-stimulated PBMC incubated
without or with Ox-LDL did not contain detectable amounts of IL-
2. The production of IL-2 by PMA/ionomycin stimulated PBMC
incubated with Ox-LDL at 1-5ug/ml was similar to that found in
supernatants obtained from control cultures incubated without Ox-
LDL. IFNYy secretion by non-stimulated PBMC or cells induced by
PMA/ionomycin was enhanced following incubation with Ox-LDL
(F3Y24:4.78, p=0.016 and F3,24
significant increased production of IFNy by 58% (p=0.003) was

=3.73, p=0.034, respectively). Statistically

observed when non-stimulated PBMC were incubated with 2ug/ml
of Ox-LDL only and 20% enhancement was found upon incubation
of PMA/ionomycin stimulated PBMC with 2 and 5ug/ml (p<0.05).
Incubation of HT-29-stimulated PBMC cells with Ox-LDL revealed
enhanced production of IL-2 (F,, =8.65, p=0.004) that was higher
by 23% (p=0.0019) at 5ug/ml of Ox-LDL, while that of IFNy was
decreased (F,,=7.22, p=0.0032) and was 32% lower at lpg/ml
(p=0.0032). HuCC induced IL-2 and IFNy secretion by PBMC was
not affected by incubation with Ox-LDL (F3’24:4.7, p=0.0166 and
Fa,z ,=1.08, p=0.388, respectively). Although ANOVA calculations
revealed statistically significant value, none of Ox-LDL concentrations
showed any significant effect on HuCC-induced IL-2 production
(Table 1).

IL-10 and IL-1ra

The secretion of IL-10 or IL-1ra by non-stimulated PBMC or by
cells stimulated with LPS was not affected following incubation with
Ox-LDL at concentrations between 1-5ug/ml (F, ,=2.38, p=0.11;
F,,=1.54, p=0.245 for IL-10 and F,, =197, p=0.162; F, =18,
p=0.189 for IL-1ra, respectively). The secretion of both cytokines
induced by HuCC was not affected (FS,M:O.ZS, p=0.86; F,, =0.47,
p=0.70, respectively). However, Ox-LDL caused reduced secretion of
IL-10 and IL-1ra by PBMC stimulated with HT-29 cells (F,, =38.5,
p<0.0001 and F,, =7.19, p=0.0032, respectively) that was lowered by
20% at Ox-LDL concentrations of 1 and 2ug/ml (p<0.03) (Table 2).

Table 2: Effect of Ox-LDL on anti-inflammatory cytokine production by PBMC.
Non-stimulated PBMC or cells stimulated with LPS or with one of the colon cancer
cell lines HT-29 or HUCC were incubated for 24hrs without (0) or with Ox-LDL
at concentrations as indicated. The level of cytokines in the supernatants was
tested by ELISA. The results are expressed as Mean + SEM of 6 experiments
(6 different blood donors). Asterisks represent statistically significant difference
from cells incubated without Ox-LDL ('p<0.05, "p<0.001).

Ox-LDL ‘ 0 ‘ 1.0pg/ml 2.0ug/ml 5.0pg/mi

IL-10, pg/ml
Non-stimulated 0.37+0.04 0.63+0.11 0.45+0.06 0.7+0.2

LPS-stimulated 2.66+0.45 2.91+0.53 2.87+0.54 2.96+0.56

HT-29-stimulated | 0.97+0.05 | 0.77+£0.05™ | 0.79+0.04™ | 0.97+0.06

HuCC-stimulated | 0.79+0.10 0.82+0.04 0.77+0.02 0.77+0.04
IL-1ra, ng/ml

Non-stimulated 0.75+0.02 0.82+0.02 0.74+0.03 0.74+0.04

LPS-stimulated 0.86+0.03 0.75+0.04 0.79+0.04 0.79+0.03

HT-29-stimulated | 1.20+0.07 = 0.99+0.12" 0.96+0.11" = 1.19+0.13

HuCC-stimulated | 10.4+0.13 1.06+0.14 1.09+0.11 1.05+0.12

Discussion

The large number of articles dealing with the qualities of LDL
and particularly with its oxidized form [5] indicates the existence of
its numerous biological assets and intricate mechanisms by which
Ox-LDL affects normal and pathological functions of the organism.
The immunomodulatory activity of LDL merits particular attention
because it is closely linked to inflammatory events that are the basis
of atherosclerosis. Since monocytes and T cells possess capacity to
oxidize LDL in vitro it is conceivable that the stimulatory effect of
native LDL results from LDL oxidation during incubation with
these cells [18]. Macrophages express a few receptors for native
LDL; however, they bind and take up Ox-LDL via a specific family
of receptors referred as scavengers [19]. It has been shown that
exposure to Ox-LDL transforms anti-inflammatory M2 macrophages
to pro-inflammatory M1 ones with further aggravation of vascular
inflammation leading to atherosclerosis [8]. Furthermore, it has been
reported that total human monocyte population did not respond
to native LDL by increased cytokine production. Such a response
expressed by stimulated secretion of TNFa and IL-6 has been
observed only when CD14++CD16+ and CD14+CD16++ monocytes
were promoted by minimally modified LDL [10,20]. It has been
suggested that Ox-LDL modifies cytokine secretion by inhibition of
TNFa-RNA [21]. Removal of Ox-LDL is considered to be one of the
most important functions of the macrophage scavenger receptors
since it has been stated that Ox-LDL is a contributor for advancement
of atherosclerosis [4]. In an editorial on the subject Saggini et al. [22]
claim that atherosclerotic lesions contain cytokines capable to activate
and transform T-cells to T-helper ones that induce further production
of a number of proinflammatory cytokines. In our hands incubation
of unstimulated mononuclears with all concentrations of Ox-LDL
applied in the study increased the secretion of IL-6, IL-10 and IFNy,
but did not affect that of IL-1f, IL-1ra, IL-2 and TNFa. On the other
hand, the same procedure carried out with stimulated PBMC showed
elevated production of IL-1f observed with all three concentrations
used, and a concentration dependent increase of TNFa and IFNy.
Activation of T-cells by Ox-LDL resulted in an increased production
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of IL-1p in another work [18]. In our study, the effect of Ox-LDL
on cytokine secretion depended probably on the mode of PBMC
stimulation and concentrations of Ox-LDL. Since various cytokines
are produced by different PBMC types it is conceivable that Ox-LDL
may affect immune cell populations in a different way.

The role of chronic inflammation and cancer development has
been well recognized [23-25]. Immune cells penetrate the tumor and
initiate an immune dialogue that affects tumor development from
its very beginning till its spreading. Tumor Associated Macrophages
(TAM) are the component of the innate immunity, whereas
subpopulations of regulatory T-lymphocytes (Tregs) are a part of
acquired immunity. Studies have shown that this immune dialogue
can been modified by a variety of substances affecting the capacity
of immune cells to produce cytokines [26]. In the study hereby
described addition of Ox-LDL to cultures of PBMC activated with
HT-29 colon cancer cells caused significant inhibited production
of all cytokines examined, except for IL-2 that was increased after
application of 5pg/ml of Ox-LDL only. At the same culture conditions
HuCC cells were less responsive - PBMC prompted by this type of
colon cancer cells showed a decreased generation of TNFa only,
while that of the remaining cytokines was not affected. It has been
shown that infiltration of TAMs and Tregs in the tumor stroma are
negative prognostic factors with a positive correlation between them
[27]. The finding that Ox-LDL induced a more selective reduction in
Tregs as compared to responder T cells implies that Tregs are more
susceptible to the influence of Ox-LDL [28]. We therefore believe
that in addition to reduction in the number of Tregs induced by Ox-
LDL as described previously, the changes observed in our study in
the inflammatory cytokine equilibrium between colon cancer and
immune cells caused by Ox-LDL may contribute to the imbalance
of the immune response and the outcome in colorectal cancer. It is
of interest that Ox-LDL caused a significant increased proliferation
of PBMC, while that of HuCC was promoted by the lowest Ox-LDL
dose only. Notably the proliferation of HT-29 cells was not affected
at all. Significantly increased proliferation of PBMC from healthy
individuals induced by Ox-LDL has been observed in other studies
[29]. On the other hand it has been reported that LDL enhanced
breast cancer cell viability and increased their in vitro tumorigenesis
[16]. The influence of elevated LDL level on the survival of patients
with cancer has been documented. The level of LDL correlated with
prevalence of colorectal cancer [14]. According to Li et al. [15 ] the
disease-specific survival of patients with normal LDL was longer than
those with elevated LDL.

Conclusions

The results of the study display the existence of a relationship
between Ox-LDL and the immune activity of PBMC expressed by the
capacity of Ox-LDL to promote PBMC proliferation and production
of certain cytokines hereby examined. Both activities were not
observed when Ox-LDL was added to the colon cancer cells from the
two lines; moreover, addition of Ox-LDL to co-cultures of PBMC and
HT-29 cells caused inhibited secretion of all cytokines, except for IL-2
that was increased only when the highest Ox-LDL was applied. On
the other hand, similar experiments carried out with cells from HuCC
line resulted in a decreased production of TNFa, while the secretion
of the remaining cytokines was not affected. While these observations

may clarify the way Ox-LDL may affect carcinogenesis, it is notable
that the interrelation between immune and malignant cells might be
cell-dependent as it has been in our study.
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