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Aim. The work goal was to search more informative parameters of cytokine system for laboratory diagnosis in 
oncological and non-oncological pathology. Methods.The concentrations of some cytokines and chemokines
(IL-4, 6, 8 and raIL-1), interferones  (IFN-alpha, gamma), (VEGF) have been investigated. Results. Outcoming
levels of investigated cytokines have exceeded the norm mostly in patients with malignant tumor of brain. The
serum level raIL-1 increased in patients with lung cancer and a decrease of this indicator was detected by the
end of treatment. Concentration of IL-8 in blood serum, initially increased, in majority of them, 82 %, remained
at the previous level by the end of investigation; the averaged level IL-6 was slightly increased and decreased by
the end of investigation approximately reaching the norm limits. Serum level raIL-1 increased in 70 % of patients 
with polytrauma and decreased by the end of treatment. Indicators IL-6 and IL-8 in the same patients initially
increased and slightly decreased by the end of investigation. Concentration of VEGF in patients with high level
malignancy (G3) comprised 285.9 ± 27.2 pg/ml with a slight increase by the end of investigation while in low
level malignancy a reliable decrease in its content was detected. The serum level VEGF in patients with poly-
trauma increased by the end of investigation, thus in majority of investigated patients with favorable illness pro-
cess statistically sufficient decrease was detected. Conclusions. The results obtained will help to select much
more informative biomarkers that have diagnostic and prognostic importance.
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Introduction. Taking into consideration that cytokines 
play a principal role in the regulation of immune respon-
se, yet the literature data about cytokine secretion in dif-
ferent pathologies are scanty and enough controversial, 
the understanding of cytokine synthesis mechanisms
may provide possibilities for its selected correction [1]. 
However, the present literature information about anti-
inflammatory cytokines in oncological diseases is most-
ly  controversial and interpreted in different ways by  
different  authors [2–4].  It is known , that the tumor
cells may be a production source of different cytokines
which may be used to strengthen the own growth [5–7]. 
In the blood of patients with oncological diseases, the

production of various inhibitors, such as cytokines and
their activity are coming into view [7, 8].   

Presently, the diagnostic value of measurable con-
centration of IFN-alpha and gamma in blood is estab-
lished. FNO-alpha and IL-1 have similar effects on cell
function and usually are classified together with inflam-
matory cascade, as far as the initiating cytokines fre-
quently  are correlated with the indicators of severity of 
pathological process.  

Definition of serum-born concentration of IL-1, 2,
4, 6, 8, 10, FNO-alpha presently is offered not only for 
«standard» immunologic examination but also for diffe-
rentiation of septic complication phase [9–12]. As re-
gards to IL-8,  there are data on its important role in va-
rious infectious and traumatic processes [12–14]. Thus, 
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as per data presented by Kozlov [15], especially the dis-
balance of cytokines but not the general level of hyper-
cytokinemia is characteristic of pathogenesis of diffe-
rent pathology, such as functional condition of CD4
cells tested by cytokine profile – the functional activity
of TH1 subpopulation is confirmed by IFN-gamma pro-
duction, while the activity of TH2  subpopulation is con-
firmed by IL-4 [11]  production. In this way, cytokines
may become potentially new serum-born markers for
pathology with poor prognosis. 

Therefore, the work goal is to search more informa- 
tive parameters of cytokine system for laboratory diag-
nosis in oncological and non-oncological pathology. 

Material and methods. The concentration of some 
cytokines and chemokines (IL-4, 6, 8 and raIL-1), in-
terferones I and II types ( IFN-alpha, gamma), angioge- 
nesis factor (VEGF) involved in regulation of compen-
sator immune response in 137 patients with malignant
tumor in various localization (lung cancer, ovary can-
cer, urinary bladder cancer, brain tumors) as well as in
83 patients with polytrauma and septic complications
have been investigated. The investigation of cytokine
status has been conducted at the admission during 1–2
days and through a week after end of treatment.  

To determine the capability on production of cytoki-
nes, the lymphocytes at concentration of 2 mln/ml  sepa-
rated from peripheral blood have been cultivated in
medium RPMI-1640 by 10 % of embryonic fetal serum 
and phytohemagglutinin (PHA) at dose of 10 µg/ml du- 
ring 72 h. The obtained supernatants have been kept at
–20 oC before testing. 

The concentrations of cytokines in blood serum and 
in cultivation liquid have been examined by ELISA
«Diaclone» (France) and «Vector-Best» (Russian Fe-
deration). An average arithmetical variation line (M)
has been defined (± m), reliability of parameters varie-
ty has been determined by Student (t) criterion. The le-
vels of serum and induced of cytokines, in vitro,  have
been confirmed by Pearson’s statistical processing.  

Results and discussion. According to preliminary
results the initial levels of studied cytokines statistically
insignificantly exceeded the norm in most patients with
brain malignant tumors. During the treatment there are
no changes in the indices as raIL-1 and IL-6 and IL-8,
with the exception of 2 cases. Lack of significant chan-
ges in serum concentrations of cytokines studied in the-

se patients, is perhaps a sign of growing depletion of an-
titumor immunity, as a result of reactivity of the immu-
ne system. In the patients who have lung cancer, the
serum level of raIL-1 was higher in 52 % of cases (1732  ±
± 15), and there was a tendency of decrease of this in-
dicator. As to IL-8 and IL-6 indices of those patients,
the concentration of former in the blood serum that was
initially high (1.5 times) remained on the same level by
the end of the research, whereas the average level of IL- 
6 was slightly higher during the I investigation in 70 %
of cases and decreased by the end of research, almost
getting to the normal level. Taking into consideration
published data, the production of IL-8 increases when a 
patient has benign tumor, perhaps, the change of serum
levels in its dynamics may be a criterion of immuno-
diagnostics of a patient having lung cancer.

RaIL serum was raised in 70 patients with poly-
trauma, and by the end of treatment tended to reduce this 
figure. As for the indicators 6 and 8 in the same pati-
ents, the concentration of the first serum was originally
raised in more than half of them, as in several studies
reduced by  the end of the research, while the average
level of IL-8 was initially raised in 80 % of cases (56.2 ± 
± 4.9), and also reduced by the end of the study, almost
reaching the normal range. In the literature there is an
evidence that low concentrations of raIL-1 are associa-
ted with a worse prognosis, perhaps, explains places wi-
thout restriction or activity of endogenous IL-1, indu-
cing the state similar to septic shock. Increasing con-
centrations of IL-6 and IL-8, is perhaps a marker of tis-
sue destruction, an increase in the serum concentration
of raIL-1 antagonist may be an additional sign of deve-
loping inflammation.

Study on serum concentration VEGF in the blood
of 58 patients having cancer of bladder showed conside-
rable dependence between increased serum level of the
marker and level of tumor malignance as well as how
the process is spread. So, the concentration of VEGF in
the patients with higher level of malignance (G3)  was
285.9 ± 27.2, slightly decreasing by the end of the stu-
dy  (217.2 ± 22.7), whereas in those having low level of 
tumor malignance  there was a reduce in its consistency
by the end of the research (respectively 247.5 ± 12.3 and
107.5 ± 14.3).

Serum level of VEGF was considered among 24 pa-
tients with polytrauma – during I study the concentra-

405

PARAMETERS ОF CYTOKINE REGULATION AS ADDITIONAL CRITERION OF IMMUNODIAGNOSIS



tion of VEGF was 183.8 ± 15.2, statistically rising by
the end of the study (296.2 ± 26.7), and the majority of
patients with favorable process of disease had a statis-
tically remarkable reduction inserum concentration
VEGF – 147.5 ± 12.3, whereas the patients with poor
prognosis during the first research had serum level of
102.23 ± 7.2, having almost the same level throughout
the whole period of study (respectively, 111.2 ± 9.4 and 
85.7 ± 11.4).

We carried out a correlational analysis of serum le-
vels and induced in vitro cytokines to identify similari-
ties and differences, especially violations of their syn-
thesis, in order to find the ways how to influence their
regulation under different pathological conditions, and
to monitor the dynamics of  their changes. According to 
the results, in patients with malignant tumors a positive
correlation (statistically significant) in serum levels of
studied cytokines was noted between γ-IFN and α-IFN, 
between γ-IFN and α-TNF, and between α-TNF and
IL-4. In patients with polytrauma and sepsis statisti-
cally significant positive correlation was in concentra-
tions of serum between raIL-1 and IL-8, between γ-IFN 
and α-TNF, and between  IL-6 and IL-8.

For in vitro cytokine production in the dynamics of
treatment in patients with malignant tumors there was
revealed positive correlation between γ-IFN spontane-
ous and induced, and IL-4 induced and spontaneous.

In patients with polytrauma and sepsis, positive cor-
relation between in vitro cytokine production was no-
ted for γ-IFN spontaneous and induced, and α-TNF
induced and spontaneous. IL-4 did not correlate with
any of the other cytokines and with each other (sponta-
neous and induced levels).

The results obtained will encourage the selection of 
the most informative biomarkers of diagnostic and pro-
gnostic significance with regard to the return of the di-
sease, metastasis, the possibility of purulent septic com-
plications for a differentiated approach to immunodiag-
nosis and immunotherapy in various pathological con-
ditions.

З. Р. Тер-По го сян

Па ра мет ри ци токіно вої ре гу ляції як до дат ко вий кри терій 
іму нодіаг нос ти ки

Ре зю ме

Мета ро бо ти по ла га ла в по шу ку інфор ма тив них па ра метрів ци -
токіно вої сис те ми для ла бо ра тор ної діаг нос ти ки при пух линній і

не пух линній па то логіях. Ме то ди. Вив че но кон цен трації ІЛ-4, 6,
8, раІЛ-1, ІФН-аль фа, -гам ма і VEGF у хво рих з пух лин ною і не пух -
лин ною па то логіями. Ре зуль та ти. Вихідні рівні досліджу ва них
ци токінів пе ре ви щу ва ли нор му у більшості хво рих із зло якісни ми
пух ли на ми моз ку. У хво рих на  рак ле гені рівень раІЛ-1 у си ро ватці 
крові спо чат ку був підви ще ним і на прикінці ліку ван ня спос теріга -
ла ся тен денція до зни жен ня цьо го по каз ни ка. Кон цен трація ІЛ-8
у си ро ватці крові, збільше на на по чат ку, у 82 % пацієнтів за ли -
ша ла ся на по пе ред ньо му рівні на прикінці досліджен ня, тоді як се -
редній рівень ІЛ-6 за не знач но го підви щен ня спо чат ку під кінець
досліджен ня зни жу вав ся, май же ся га ю чи нор ми. Си ро ват ко вий
рівень раІЛ-1 ви я вив ся збільше ним у 70 % хво рих з політрав мою і
зни жу вав ся під кінець ліку ван ня. По каз ни ки ІЛ-6 та ІЛ-8 у тих
же хво рих, підви щені на по чат ку, та кож не знач но змен шу ва ли ся
на прикінці досліджен ня. Кон цен трація VEGF у хво рих із ви со ким
сту пе нем зло якісності (G3) тро хи зни жу ва ла ся під кінець дослід- 
жен ня, а за низ ь ко го сту пе ня зло якісності відмічено ста тис тич -
но вірогідне її змен шен ня. У хво рих з політрав мою рівень VEGF
підви щу вав ся на прикінці досліджен ня, при цьо му у більшості об -
сте же них із спри ят ли вим пе ребігом за хво рю ван ня спос терігали
ста тис тич но зна чу ще його падіння. Вис нов ки. Отри мані ре зуль- 
тати спри я ти муть відбо ру нійінфор ма тивніших біомар керів з ді-
аг нос тич ною і про гнос тич ною зна чущістю. 

Клю чові сло ва:  ци токіни, іму нодіаг нос ти ка, пух ли ни, полі-
травма,сеп сис.
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Па ра мет ры ци то ки но вой ре гу ля ции как до пол ни тель ный 
кри те рий им му но ди аг нос ти ки

Ре зю ме

Цель ра бо ты со сто я ла в по ис ке на и бо лее ин фор ма тив ных па ра -
мет ров ци то ки но вой сис те мы для ла бо ра тор ной ди аг нос ти ки
при опу хо ле вой и не опу хо ле вой па то ло ги ях. Ме то ды. Изу че ны
кон цен тра ции ИЛ-4, 6, 8, раИЛ-1, ИФН-аль фа, -гам ма и VEGF у
боль ных с опу хо ле вой и не опу хо ле вой па то ло ги я ми. Ре зуль та ты.
Исход ные уров ни из уча е мых ци то ки нов пре вы ша ли нор му у боль -
ши нства  боль ных со зло ка чес твен ны ми опу хо ля ми моз га. У боль -
ных ра ком лег ко го уро вень раИЛ-1 в сы во рот ке кро ви вна ча ле был  
по вы шен и к кон цу ле че ния на блю да лась тен ден ция к сни же нию
это го по ка за те ля. Кон цен тра ция ИЛ-8 в сы во рот ке кро ви, из на -
чаль но уве ли чен ная, у 82 % па ци ен тов оста ва лась на пре жнем
уров не к кон цу ис сле до ва ния, тог да как сред ний уро вень ИЛ-6 при
не зна чи тель ном по вы ше нии вна ча ле к кон цу ис сле до ва ния сни -
жал ся, по чти дос ти гая пред е лов нор мы. Сы во ро точ ный уро вень
раИЛ-1 ока зал ся воз рос шим у 70 % боль ных с по лит рав мой и сни -
жал ся к кон цу ле че ния. По ка за те ли ИЛ-6 и ИЛ-8 у тех же боль -
ных, из на чаль но по вы шен ные, так же не сколь ко умень ша лись к
кон цу ис сле до ва ния. Кон цен тра ция VEGF у боль ных с вы со кой
сте пенью зло ка чес твен нос ти (G3) не мно го по ни жа лась к кон цу 
ис сле до ва ния, при низ кой сте пе ни зло ка чес твен нос ти от ме че но
ста тис ти чес ки дос то вер ное ее умень ше ние.У боль ных с поли-
трав мой уро вень VEGF по вы шал ся к кон цу ис сле до ва ния, при
этом у боль ши нства об сле до ван ных с бла гоп ри ят ным те че ни ем
за бо ле ва ния на блю да лось ста тис ти чес ки зна чи мое его па де ние.
Вы во ды. По лу чен ные ре зуль та ты бу дут спо со бство вать от бо -
ру на и бо лее ин фор ма тив ных би о мар ке ров, име ю щих ди аг нос ти -
чес кую и про гнос ти чес кую зна чи мость.

Клю че вые сло ва:  ци то ки ны, им му но ди аг нос ти ка, опу хо ли,
по лит рав ма,сеп сис.

406

TER-POGOSYAN Z. R. 



REFERENCES

1. Drannik G. N. Clinical immunology and allergology.–Moscow:
Med. Inform. Agency, 2003.–604 p. 

2. Agadjanov V. V. Polytrauma. Septic complication.–Novosibirsk:
Nauka, 2005–385 p.

3. Afanaseva A. N., Odintsova I. N., Udut V. V.  Syndromes of en-
dogeneous intoxication and of system inflammation response.
Generality and differences // Anesthesiology and Reanimation.– 
2007.–N 4.–P. 67–70. 

4. Berejnaya N. M. Clinical  immunological investigation – state of 
question // Immunology.–2006.–N 1.–P. 18–23.

5. Okuneva O. S., Taranushenko T. E., Calmina A. B., Debianova
I. M., Morgun A. V. Investigation of cell markers of neuronal
and glial natures at perinatal lesions  of central nervous system //
CNS.–2009.–10, N 1.–P. 50. 

6. Blay J.-Y. Multiple roles of endogenous cytokines in human
cancer // Biologie des tumeurs.–2001.–250.

7. Fuhrmann-Benzakein E., Ma M. N., Rubbia-Brandt L., Mentha
G., Ruefenacht D., Sappino A. P., Pepper M. S. Elevated levels
of angiogenic cytokines in the plasma of cancer patients // Int. J.
Cancer.–2000.–85, N 1.–P. 40–45.

8. Abbas A. K., Lichtman A. H. Les bases d’immunologie fonda-
mentale et clinique.–Amsterdam: Elsevier, 2009.–299 p.

9. Beloborodova N. V., Bachinskaia E. N. Immunological aspects
of postoperative sepsis // Anesteziol. Reanimatol.–2000.–N 1.–
P. 59–66.

10. Blagoveshenskiy S. V., Vinnitskiy L. I., Cherepakhina N. E. Intra-
cranial  pyoinflammatory process: characteristics  of immunolo- 
gy and  pathogenic and clinical assessment thereof // Allergolo-
gy and Immunology.–2005.–N 6.–P. 145. 

11. Buniatyan K. A., Inviyaeva Y. U., Vinnitskiy L. I.  Problems of
disturbed immune regulation in surgical clinic (diagnosis and
treatment) // Allergology and Immunology.–2005.–N 6.–P. 143.

12. Dwyer M. J., Ryan T. The «cytoscore» predicts survival in seve-
re sepsis // 21-th ESICM Annual Congress.–Lisbon, 2008.–
Р. 196. 

13. Seekamp A., Van Griensven M., Lehmann U.,  Molituris U., Poh-
lemann T. Serum IL-6, IL-8 and IL-10 levels in multiple trauma
compared tu traumatic brain injury and combined trauma // Eur.
J. Trauma.–2002.–28, N 3.–Р. 183–189. 

14. Gusev Y. U., Osipenko A. I. Immunology of system inflamma-
tion // Russ. J. Immunol.–2001.–6, N 1.–P. 4–8.

15. Kozlov V. K. Immunopathogenesis  and cytokinesis of surgical
sepsis.–Saint-Petersburg: Dialect, 2002.–48 p.

UDC 615.277.3:615.36/3700016
Received 20.06.11

407

PARAMETERS ОF CYTOKINE REGULATION AS ADDITIONAL CRITERION OF IMMUNODIAGNOSIS


