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Serum cytokine concentrations in patients with laryngeal squamous cell carcinoma
Abstract

Introduction: Malignant tumor promotion and progression involve uncontrolled cellular
transformation, invasignangiogenesis and metastasis. Laryngaglamous celicarcinoma
(LSCQO) is widely connected with tobacco consumption and alcohol misuse. Clinical and
experimental studies have suggested that malignant tumor development is a result of altered
immunity and nflammatory reaction. Cytokines, being the mediators of the communication
between tumor cells and host immune cells, were linked to malignant transforriigiper T

(Th) cells, as part of the adaptive human immunity, play a key role in the immune mspons
Differentiation of the Th cells is followed by cytokine production. Many recently published
reports refer to the skewing of the Fmh2 (Type 1Type 2) balance towards Th2 (Type 2)
cytokines in cancer patients, while most proinflammatory cytokines @reected with tumor
development. In the published literature data ioerleukin (IL)-17 serum levels in
carcinogenesis 1 s inconsi st e422 serunhlevelein M5€C di d n

patients.

Objectives The aim of this study was to measwerum levels of thirteen different cytokines
(IL-1 b, -2, IL44, IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-17, IL-22, IFN-2, and TNF-U) in
healthy subjects and in LSCC patients, in orderdemtify potential biomarkers that indicate

tumor presence andggression.

Methods: Study included 59 LSCC patients and 44 healthy contr@spheral blood samples (5
ml) and data on seleported tobacco and alcohol consumption were collected from all the

participants Multiplex analysis ofinterleukinIL-1 b , -2, IL4, IL-5, IL-6, IL-9, IL-10, IL-12,
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IL-13, IL-17, IL-22, IFN-9, and TNF-U by commercial flow cytometric kit (FlowCytomi¥
Multiple Analyte Detection Systemyas performedResults were compared accordingthe
presence of laryngeal carcinoma, T stagedal involvement, histologic grade of the tumor,

subsite of the larynx, active smoking status and alcohol consumption.

Results: Statistical analysis revealed no difference in cytokine serum levels between patients and
healthy subjects. Serum concentrasioof I1L-12 were higher(p<0.05) in patients with early
(T1/T2),compared to the late T (T3/T4) stage, and without nodal involveme0 levels were

higher  <0.05) in late compared to early T stage and in LSCC with moderately differentiated
tumor (HG2)compared to well differentiated tumor (HG1). Furthermore, serum concentrations of

IL-22 was higher§ <0.05) in patients with HG2 tumors compared to HG1 tumors. Additionally,

serum concentrations @f-12, IL-10, IL-13, IL-9, and IL-1b (p <0.05), and IE6 (p <0.01) in

early T stage were significantly higher in supraglottic compared to glottic turBeram
concentrations of K1 b an dU TwNeFr e (pk0i0%) hre morsmoking LSCC patients
compared to smoking LSCC patien®We di dndot f i n dweanngsoupsiof LtSCEr enc e

patients and healthy controls regarding alcohol consumption.

Conclusions: Serum cytokine levels are not indicative as markers of presence of LSCC.
Progression from T1/T2 to T3/T4 stage is followed by decreased serum levelsl?f #um
increased levels of HL0. Nodal involvement is associated with lower serum levels df2IL
Serum concentrations of 412, IL-10, IL-13, IL-9, IL-1b, and IL-6 in early T stages are
significantly higher in supraglottic compared to glottic tum@&srum concentrations of 410

and IL-22 are higher in patients with moderately differentiated tumors compared to patients with

well differentiated tumor. Our results may suggest that theigarette smoking has
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immunosuppressive effect on proinflammatory response in LSCC patients, while we did not
observe such pattern in smoking healthy subje€stablishing proper biomarkers in LSCC
patients would improve earldiagnosis, provide adequate staging and offer new therapeutic

opportunities.
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IL-2 191,3N205,0 266,6N241,5 0,2262
IL-12 248,5N342,5 301,7N334,4 0,2770
IFN-9 378,7N438,2 422,5N360,6 0,4596
IL-4 188,3N342,8 239,8N262,8 0,1100
IL-5 256,2N406,8 259,5N230,5 0,3899
IL-6 39,40N 69,54 45,56N 48,16 0,4336
IL-10 282,3N395,4 318,1N306,6 0,3184
IL-13 107,9N145,4 105,3N91,03 0,5868
IL-17 131,7N143,8 189,2N99,40 0,0670
IL-9 109,8N102,2 146,1N100,7 0,1555
IL-1 b 191,3N351,9 247,7N199,3 0,0450
TNF-U 143,2N231,3 282,2N343,7 0,0304
IL-22 454,7N524,2 560,9N478,5 0,2363
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L zskzf slstejBlz ¢f s
ro 10
IL-2 202,5N179,8 216,4N232,9 0,9017
IL-12 205,5N188,8 292,0N384,8 0,8952
IFN- 9 399,2N358,8 382,6N436,0 0,6041
IL-4 213,4N338,0 201,2N312,9 0,6806
IL-5 311,0N506,7 233,7N272,5 0,6746
IL-6 34,94N 41,36 52,37N87,80 0,7353
IL-10 274,3N353,4 302,4N376,6 1,0000
IL-13 120,8N148,7 101,0N121,7 0,5479
IL-17 155,1N144,0 131,1N128,5 0,5869
IL-9 127,3N98,45 116,1N104,7 0,4294
IL-1 b 200,7N280,3 202,1N432,9 0,6806
TNF-U 158,3N279,3 165,9N240,3 0,8241
IL-22 443,6N467,4 508,9N529,5 0,6214
4532. s tsdzyj dzls to Oy d ‘Hjte@pd s St6 1 ditBiidA] twisGc j B2 O dz$ 5 R 5 dZO

dlsOlsdmisd yds@ ¢ @&HEFQ drd LIA&SC OL OdzO
sSHdshEz do

L ZOYO0* dzgk ©0OL dzdSk k
L sy sl OdkS SR tsdkO (v 0B j dzO
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vOB | &ZOs By j dzZlsteOyd  j YdlstsC d dz®le a m tc Do & D tsoHfipiftsofridzO de
L sk 5lstejBE OdkS 65 5dkO.

AdstsC d dz stsdzyj dzste Oyd * 1OH @ dsds l toj Hdesfl
Mean {o/B)k tHdshHEz
L dzszf slstejBlZ Of s
ro 10
IL-2 148,8N142,9 209,7N194,7 0,4525
IL-12 165,5N149,4 264,0N333,7 0,5817
IFN -2 279,7N236,8 402,7N416,0 0,5590
IL-4 161,7N153,8 159,5N125,6 0,7511
IL-5 274,2N325,7 252,4N247,8 0,6283
IL-6 32,83N34,30 58,46N 78,89 0,5042
IL-10 282,5N285,4 375,3N460,0 0,6642
IL-13 64,33N65,07 105,9N106,7 0,2853
IL-17 99,00N93,56 155,0N155,2 0,3945
IL-9 102,0N99,37 123,3N84,10 0,3585
IL-1 b 128,2N134,6 194,6N274,6 0,5043
TNF-U 148,7N175,7 136,8N214,9 0,7510
IL-22 443,8N489,2 506,5N535,7 0,7511
4533 s tsdzyj dzls tc O\ ds'Bjts dayj gt FdzQ i eiOdzts 2 f sSlstcj B? O O Iz

SOHO MmBts ey Hddd ¢ dyj das@ddisjc] s Mo @ Okzd DES
oM dzd MlsOdmisdusd L dzOyO‘ dzz t©OL &z C & HSOEH dzts fiy Iz
{jzsOkd Mk ftdSaLOdd k& uvOBjdd 20
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AdlssS ddz stsdzyj destcOyd - @y btsdza | toj H dBs
Me an (pg/8)D
LSCC s{druvtdfr
IL-2 202,5N179,8 148,8N142,9 0,4839
IL-12 205,5N188,8 165,5N149,4 0,5936
IFN-9 399,2N358,8 279,7N236,8 0,4839
IL-4 213,4N338,0 161,7N153,8 0,8155
IL-5 311,0N506,7 274,2N325,7 0,7897
IL-6 34,94N 41,36 32,83N34,30 0,9734
IL-10 274,3N353,4 282,5N285,4 0,9734
IL-13 120,8N148,7 64,33N65,07 0,4236
IL-17 155,1N144,0 99,00N93,56 0,3500
IL-9 127,3N98,45 102,0N 99,37 0,5263
IL-1 b 200,7N280,3 128,2N134,6 0,5481
TNF-U 158,3N279,3 148,7N175,7 0,9468
IL-22 443,6N467,4 443,8N489,2 0,9734

s BOtedzd S OL SCtdyjdseoyd 0 ydltssddko sBsdjd
L sk slstcjBl OSSRtk fedCOL Od ' j dO wddyd 1
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