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ABSTRACT

To evaluate IL-1p and IL-8 epithelial expression in oral premalignant lesions as predictive biomarkers for
cancer development. The study examined a total of around 55 formalin-fixed, paraffin-embedded tissue
specimens, which included 15 samples each of oral lichen planus (OLP), oral leukoplakia, and oral squamous
cell carcinoma (OSCC), along with 10 samples of healthy oral mucosa as controls. Immunohistochemical
staining was performed to detect IL-1p and IL-8 protein expression using a rabbit polyclonal anti-human IL-
1B antibody (sc-7884, H-153; Santa Cruz Biotechnology) and a monoclonal anti-human IL-8 antibody (ab7747;
Abcam). Differences in the count of immunostained positive cells across groups were statistically evaluated
with the unpaired Student’s t-test, and a p-value below 0.05 was regarded as statistically significant. Both IL-
1P and IL-8 were detected in the nuclei and cytoplasm of keratinocytes across all study groups. Despite this,
all lesion types exhibited a significant reduction in staining intensity compared to normal oral mucosa for both
cytokines. Additionally, IL-8 expression differed significantly between oral lichen planus (OLP) and
leukoplakia, as well as between these lesions and oral squamous cell carcinoma (OSCC). Epithelial levels of

IL-1B and IL-8 in the oral mucosa appear to decline as the risk of malignant transformation rises.
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Introduction

The concept of “precancerous” lesions in the oral
cavity has gradually been replaced by the term
“potentially malignant disorders” (PMDs),
acknowledging that not all lesions inevitably progress
to carcinoma and that malignant changes may occur
outside the visibly affected areas. PMDs encompass a
variety of conditions, including leukoplakia and
proliferative verrucous leukoplakia, -erythroplakia,
lupus erythematosus, palatal lesions associated with
reverse smoking, oral submucous fibrosis, actinic
cheilitis, oral lichen planus (OLP) and more recently
recognized entities such as chronic hyperplastic
candidosis, oral lichenoid lesions, verrucous
hyperplasia, and oral manifestations of graft-versus-
host disease [1].
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Among these, leukoplakia and OLP are the most
prevalent disorders with malignant potential.
According to the World Health Organization (WHO),
leukoplakia is defined as a white oral plague of
uncertain malignant potential, after excluding known
lesions or conditions that do not carry an increased risk
of cancer [1]. OLP is a chronic, T-cell-mediated
inflammatory disorder affecting the mucosa and skin
[1]. Although classified by WHO as a potentially
malignant condition, OLP remains controversial in
terms of its risk for malignant transformation, with
reported rates ranging from 0% to approximately 8%
[1].

When these lesions undergo malignant progression,
they generally give rise to oral squamous cell
carcinoma (OSCC), the most common head and neck
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malignancy. OSCC ranks as the eighth most frequent
cancer worldwide and the sixth leading cause of
cancer-related mortality, with a five-year survival rate
of only 40-50% [2].

Cytokines have been increasingly investigated for their
role in the progression of leukoplakia and OLP to
OSCC, mostly through studies evaluating salivary
markers [3-8]. Tumors are known to secrete cytokines
in an autocrine manner, thereby promoting
angiogenesis and modulating immune responses to
create a microenvironment conducive to tumor growth
[9-12].

Interleukin-1f (IL-1B) and interleukin-8 (IL-8) are
produced by a wide variety of cell types, including oral
keratinocytes [10, 12]. Elevated concentrations of these
cytokines have been reported in the serum and saliva of
patients with OSCC, highlighting their potential as
diagnostic or prognostic biomarkers [7, 8, 10].

IL-1B, a cytokine closely associated with cancer-
related inflammation, has been shown to contribute to
OSCC pathogenesis. Experimental evidence indicates
that knocking down IL-1B can significantly reduce
OSCC cell proliferation, with its activity regulated by
genes such as TGFB [13]. IL-1p has also been
identified as a central gene within the tumor
microenvironment during oral carcinogenesis [13].
IL-8, whose expression can be induced by IL-1 and
other stimuli, has similarly been found at elevated
levels in the saliva of OSCC patients, suggesting a role
as a potential biomarker for malignant transformation
in the oral cavity [14-18].

Despite these insights, there is still limited evidence
supporting the use of tissue-based inflammatory
markers for predicting malignant progression or
guiding treatment strategies in oral cancer. In this
context, the current study aims to investigate the tissue
expression of IL-1p and IL-8 in leukoplakia, OLP, and
OSCC.

Materials and Methods

Study group

This study included biopsies from 55 participants.
Ethical approval was granted by the Bioethics
Committee of the Dental School, Universidad Central
de Venezuela, under protocol N° 0353-2012. Tissue
samples comprised 15 cases of oral lichen planus
(OLP), 15 leukoplakias exhibiting mild to moderate
epithelial dysplasia, and 15 well-differentiated oral
squamous cell carcinomas (OSCC), all collected
following written informed consent from the patients.
Additionally, 10 samples of normal gingival mucosa

were obtained from healthy individuals undergoing
extraction of impacted third molars, with no clinical
signs of infection or inflammation, who also provided
written informed consent.

Immunohistochemistry

Four-micrometer-thick sections were prepared from
the paraffin blocks and subjected to an indirect biotin-
streptavidin-peroxidase immunohistochemical staining
protocol. Antigen retrieval was performed by heating
the slides in a citrate-based retrieval solution (pH 6.1,
DAKO®, Santa Clara, CA, USA) in a steamer for 60
minutes. The sections were then incubated for one hour
at room temperature with the primary antibodies: a
rabbit polyclonal anti-human IL-1f antibody (H-153,
sc-7884; Santa Cruz Biotechnology, Dallas, TX, USA)
diluted 1:50, and a monoclonal anti-human IL-8
antibody (ab7747; Abcam®) diluted 1:25. Signal
detection and amplification were achieved using the
EnVision system (DAKO®) for 30 minutes, followed
by visualization with diaminobenzidine (DAB)
chromogen  (DAKO®).  Counterstaining  was
performed with hematoxylin. As positive controls, a
pilonidal cyst was used for IL-1f staining, and tonsil
tissue was used for IL-8 staining.

IL-18 and IL-8 quantification

The slides were examined using an optical
photomicroscope (Olympus CX41, San Diego, CA,
USA) at 10x/0.25 magnification. Digital images were
captured from five distinct fields per slide and saved in
JPEG format. A 6 x 6 grid was overlaid on each image
to facilitate counting of nuclear-positive keratinocytes
[19], using the ImageJ software (version *1.46a). For
each case, the average number of positively stained
cells was determined.

Statistical analysis

Statistical analysis of the data was performed using
SPSS software (version 18.0). Positive cell counts were
reported as mean + standard deviation (SD) and
comparisons between groups were conducted using the
Student’s t-test for independent samples. Differences
were considered statistically significant at p-values less
than 0.05.

Results and Discussion

Immunostaining for IL-8 and IL-1p was observed in
the cytoplasm and nucleus of keratinocytes (Figures 1
and 2).
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Figure 1. Immunostaining for interleukin-1p (IL-1p)-positive cells in normal oral mucosa (a), oral lichen
planus (b), oral leukoplakia (OLP) (c), Distinct expression patterns are observed (OSCC) (d). and oral
squamous cell carcinoma, with staining visible in both the cytoplasm and nucleus across the different tissues.

c)
Figure 2. IL-8 expression in keratinocytes from oral healthy mucosa (a), OLP (b), leukoplakia (c), and OSCC
(d). Both nuclear and cytoplasmic localization of IL-8 was observed across all tissue types.
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IL-1B expression was most prominent in normal oral
mucosa, averaging 329.25 + 90.55 positive cells per
field. In contrast, leukoplakia samples showed a lower
mean of 224.60 = 161.05 cells/field, OLP samples

averaged 111 + 101.75 cells/field, and OSCC
specimens exhibited 132.07 + 121.95 cells/field
(Figure 1, Table 1).

Table 1. Interleukin-8 (IL-8) and Interleukin-1p (IL-1P) keratinocyte expression.

Condition

IL-1p (positive cells/field)

IL-8 (positive cells/field) p-value (overall

Mean = SD Mean = SD comparison)
Normal oral mucosa 329.25 +90.55 389.80 + 84.50 —
Oral Lichen Planus (OLP) 111.00 £ 101.75 230.02 + 227.67 —
Oral Leukoplakia 224.60 + 161.05 413.87 £ 250.78 —
Oral Squamous Cell 132.07 +21.95 255.00 + 193.90 —

Carcinoma (OSCC)

p-value (ANOVA/Kruskal-
Wallis)

— IL-1pB: 0.06 IL-8: 0.046

Analysis of IL-1p levels across the study groups
demonstrated a marked decrease in expression in

OSCC (p = 0.001) and OLP (p = 0.0001) relative to
normal oral mucosa (Table 2).

Table 2. Interleukin-1p p-values comparison among groups.

Condition Normal oral Oral Lichen Oral _ Oral _Squamous Cell
mucosa Planus (OLP) Leukoplakia Carcinoma (OSCC)
Normal oral mucosa — <0.0001* 0.106 (n.s.) 0.001 (*)
Oral Lichen Planus (OLP) <0.0001* 0.029 (*) 0.611 (n.s.)
Oral Leukoplakia 0.106 (n.s.) 0.029 (*) — 0.087 (n.s.)
Oral Squamous Cell 0.001 (%) 0.611 (n.s.) 0.087 (n.s.) —

Carcinoma (OSCC)

“Statistically significant.

Analysis of IL-8 expression revealed that leukoplakia
lesions had the highest mean number of positive cells
(413.87 £ 250.79 cells per field), followed by healthy
oral mucosa (389.80 + 84.51 cells/field), OLP (230.02
+ 227.67 field/cells) and OSCC (255 % 193.90
field/cells), with differences reaching statistical

significance (p = 0.046) (Figure 2, Table 1).

Further comparisons showed that IL-8 levels were
significantly lower in OSCC compared with normal
oral mucosa (p = 0.026), whereas leukoplakia exhibited
a notable elevation in IL-8 expression relative to
healthy tissue (p = 0.009) (Table 3).

Table 3. Interleukin-8 p-values comparison among groups.

Condition Normal oral Oral Lichen Oral _ Oral _Squamous Cell
mucosa Planus (OLP) Leukoplakia Carcinoma (OSCC)
Normal oral mucosa — 0.101 (n.s.) 0.009* 0.026*
Oral Lichen Planus (OLP) 0.101 (n.s.) 0.342 (n.s.) 0.958 (n.s.)
Oral Leukoplakia 0.009* 0.342 (n.s.) — 0.043*
Oral Squamous Cell 0.026* 0.958 (n.s.) 0.043* —

Carcinoma (OSCC)

“Statistically significant.

Interleukin-1p (IL-1p) is a pro-inflammatory cytokine
widely implicated in oral carcinogenesis [8, 20]. In this
study, immunohistochemical analysis revealed
interesting patterns: keratinocytes in all groups
exhibited both nuclear and cytoplasmic staining, with
the highest expression observed in healthy oral
mucosa.

Nuclear expression of IL-1 and IL-8 in keratinocytes
has been reported previously [21]. Additionally, both

IL-1a. and IL-1B have been detected in gingival
keratinocytes in vivo and in vitro, likely reflecting a
sustained response to bacterial stimuli [22-24].
Inflammasome activation is known to induce caspase-
1-dependent secretion of IL-1B in keratinocytes, and
gingival keratinocytes can produce IL-8 in response to
IL-1B, helping maintain the tissue microenvironment
[22-24]. The normal mucosa samples in this study were
derived from periodontal tissue, which may explain the
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consistent presence of both cytokines even under
clinically non-inflammatory conditions.

The oral cavity functions as an immunologically active
organ, containing elements such as mucosa-associated
lymphoid tissue, a diverse microbiota, and saliva rich
in secretory IgA and other biomarkers [18]. Oral
keratinocytes can also express major
histocompatibility complex class 1l molecules,
functioning as antigen-presenting cells capable of
producing and secreting pro-inflammatory cytokines
such as IL-1B and IL-8 [25-27]. Although using
gingival mucosa as a control might reflect a mildly pro-
inflammatory environment rather than a completely
“healthy” baseline, the observed cytokine expression
was still lower than in the studied potentially malignant
disorders.

In arat model, Wu et al. [13] reported IL-1p positivity
in keratinocytes from healthy mucosa, leukoplakia, and
OSCC, with stronger staining in disease states
compared to healthy tissue, suggesting that increased
cytokine expression is associated with malignant
transformation. Given that IL-1B expression and
secretion are inflammasome-dependent, this cytokine
may contribute to cell death through pyroptosis, a
process essential for epithelial turnover and oral
mucosa protection [28]. The activation of the
inflammasome, resulting in IL-1p secretion, may exert
tumor-suppressive effects [28], which could explain
the significant reduction of IL-1 expression observed
in this study. This decrease may indicate impaired
pyroptosis, favoring keratinocyte proliferation in OLP
and leukoplakia, a critical factor in OSCC
development.

A dual role for IL-1p in cancer has been suggested,
with involvement in both tumor growth and
suppression [28, 29]. Gasparoto et al. [30] chemically
induced squamous cell carcinomas in mice and found
that inflammasome-related proteins contributed to
antitumor defense, with their loss impairing tumor
suppression. Conversely, Dantas et al. [31] reported
higher IL-1B immunostaining in metastases and lymph
nodes compared to tumor resection margins, while
Singh et al. [32] observed weak IL-1p staining in most
non-metastatic oral carcinomas. These findings
indicate that the presence and role of IL-1B in oral
epithelial tissues remain complex and context-
dependent.

IL-8 is also implicated in carcinogenesis, exhibiting
angiogenic and chemotactic properties and being
produced by a variety of cells, including keratinocytes.
Nuclear and cytoplasmic IL-8 expression has been
described in OSCC keratinocytes [33]. While IL-8
levels have been studied in saliva and serum from
patients with potentially malignant disorders and

OSCC [16, 17], tissue-based immunohistochemical
studies are limited, and results may differ. Jenkins et
al. [34] evaluated NF-xB and IL-8 in esophageal
adenocarcinoma, Barrett esophagitis, and adjacent
squamous tissue, observing decreased 1L-8, similar to
the trends seen in the present study.

In this study, IL-8 immunohistochemical patterns
mirrored those of IL-1p. Prior research [11, 18, 24, 25]
indicates that IL-1p induction is among the co-
stimulatory signals driving IL-8 production, suggesting
a mechanistic link. As a chemoattractant for
polymorphonuclear neutrophils and lymphocytes [11,
35], reduced IL-8 expression in disease states,
particularly OSCC, may reflect impaired antitumor
immune surveillance, thereby facilitating
carcinogenesis. Supporting this, Lee et al. [35]
demonstrated in a mouse model of human ovarian
cancer that IL-8 overexpression suppressed tumor
growth,  potentially ~ via  neutrophil-mediated
cytotoxicity.

The observed decrease in IL-8 expression may relate to
reduced IL-1PB levels, which normally stimulate its
synthesis.  This reduction could compromise
chemotactic activity, weakening antitumor responses
mediated by neutrophils and lymphocytes. IL-1B
findings further suggest that OSCC patients may
exhibit epithelial loss of this cytokine, potentially due
to inflammasome deactivation in keratinocytes, leading
to diminished IL-1p expression, secretion, and
pyroptosis, thus promoting carcinogenesis.

In OLP, several studies have reported abnormal
expression of inflammatory cytokines, including IL-13
and IL-8, in tissue, saliva, and serum [7, 12, 36]. In the
present study, OLP lesions displayed the lowest tissue
expression of these cytokines, likely reflecting the
chronic inflammatory nature of the disease.
Interestingly, despite reduced tissue levels, multiple
reports have shown elevated IL-8 in saliva and serum
from OLP patients [7, 12, 36, 37], suggesting that
cytokines may play a larger role in systemic immune
responses than in local lesions. Furthermore, salivary
IL-8 levels are lower in OLP patients with epithelial
dysplasia compared to those with OSCC [12, 37],
indicating that non-invasive salivary measurement
could serve as a useful tool to monitor malignant
transformation in OLP.

Conclusion

The epithelial expression of IL-1p and IL-8 in the oral
mucosa appears to decline as the risk of malignant
transformation increases. IL-1p may contribute to oral
carcinogenesis through its activity in keratinocytes.
Notably, this study revealed that gingival keratinocytes
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express both cytokines even under

normal or

minimally inflamed conditions.

Acknowledgments: None

Conflict of Interest: None

Financial Support: None

Ethics Statement: None

References

1.

Warnakulasuriya S. Oral potentially malignant
disorders: a comprehensive review on clinical
aspects and management. Oral  Oncol.
2020;102:104550.
doi:10.1016/j.oraloncology.2019.104550

Shield KD, Ferlay J, Jemal A, Sankaranarayanan
R, Chaturvedi AK, Bray F, et al. The global
incidence of lip, oral cavity, and pharyngeal
cancers by subsite in 2012. CA Cancer J Clin.
2017;67:51-64. doi:10.3322/caac.21384

Punyani SR, Sathawane RS. Salivary level of
interleukin-8 in oral precancer and oral squamous
cell carcinoma. Clin Oral Investig. 2013;17:517-
24. doi:10.1007/s00784-012-0723-3

Kaur J, Jacobs R. Proinflammatory cytokine levels
in oral lichen planus, oral leukoplakia, and oral
submucous fibrosis. J Korean Assoc Oral
Maxillofac Surg. 2015;41:171-5.
doi:10.5125/jkaoms.2015.41.4.171

Michailidou E, Tzimagiorgis G, Chatzopoulou F,
Vahtsevanos K, Antoniadis K, Kouidou S, et al.
Salivary mRNA markers having the potential to
detect oral squamous cell carcinoma segregated
from oral leukoplakia with dysplasia. Cancer
Epidemiol. 2016;43:112-8.
doi:10.1016/j.canep.2016.04.011

Brailo V, Vucicevic-Boras V, Lukac J, Biocina-
Lukenda D, Zilic-Alajbeg I, Milenovic A, et al.
Salivary and serum interleukin 1 beta, interleukin
6 and tumor necrosis factor alpha in patients with
leukoplakia and oral cancer. Med Oral Patol Oral
Cir Bucal. 2012;17:e10-5.
doi:10.4317/medoral. 17323

Rhodus NL, Cheng B, Myers S, Miller L, Ho V,
Ondrey F. The feasibility of monitoring NF-
kappaB associated cytokines: TNF-alpha, IL-
lalpha, IL-6, and IL-8 in whole saliva for the
malignant transformation of oral lichen planus.
Mol Carcinog. 2005;44:77-82.
d0i:10.1002/mc.20113

8.

10.

11.

12.

13.

14.

15.

16.

17.

Kamatani T, Shiogama S, Yoshihama Y, Kondo S,
Shirota T, Shintani S. Interleukin-1 beta in
unstimulated whole saliva is a potential biomarker
for oral squamous cell carcinoma. Cytokine.
2013;64:497-502. doi:10.1016/j.cyt0.2013.08.011
Turhani D, Krapfenbauer K, Thurnher D, Langen
H, Fountoulakis M. Identification of differentially
expressed, tumor-associated proteins in oral
squamous cell carcinoma by proteomic analysis.
Electrophoresis. 2006;27:1417-23.
doi:10.1002/elps.200500510

Hoffmann TK, Sonkoly E, Homey B,
Scheckenbach K, Gwosdz C, Bas M, et al
Aberrant cytokine expression in serum of patients
with adenoid cystic carcinoma and squamous cell
carcinoma of the head and neck. Head Neck.
2007;29:472-8. doi:10.1002/hed.20533

Watanabe H, Iwase M, Ohashi M, Nagumo M.
Role of interleukin-8 secreted from human oral
squamous cell carcinoma cell lines. Oral Oncol.
2002;38:670-9. doi:10.1016/S1368-
8375(02)00006-4

Czerninski R, Basile JR, Kartin-Gabay T, Laviv A,
Barak V. Cytokines and tumor markers in
potentially malignant disorders and oral squamous
cell carcinoma: a pilot study. Oral Dis.
2014,20:477-81. d0i:10.1111/0di.12160

Wu T, Hong Y, Jia L, Wu J, Xia J, Wang J, et al.
Modulation of IL-1p reprogrammes the tumor
microenvironment to interrupt oral carcinogenesis.
Sci Rep. 2016;6:20208. doi:10.1038/srep20208
Chan LP, Wang LF, Chiang FY, Lee KW, Kuo PL,
Liang CH. IL-8 promotes HNSCC progression on
CXCR1/2-mediated = NOD1/RIP2  signaling
pathway. Oncotarget. 2016;7:61820-31.
doi:10.18632/oncotarget.11445

St John MA, Li Y, Zhou X, Denny P, Ho CM,
Montemagno C, et al. Interleukin 6 and interleukin
8 as potential biomarkers for oral cavity and
oropharyngeal squamous cell carcinoma. Arch
Otolaryngol Head Neck Surg. 2004;130:929-35.
doi:10.1001/archotol.130.8.929

Schiegnitz E, Kdmmerer PW, Schén H, Blatt S,
Berres M, Sagheb K, et al. Proinflammatory
cytokines as serum biomarker in oral carcinoma-A
prospective multi-biomarker approach. J Oral
Pathol Med. 2018;47:268-74.
d0i:10.1111/jop.12670

Lee LT, Wong YK, Hsiao HY, Wang YW, Chan
MY, Chang KW. Evaluation of saliva and plasma
cytokine biomarkers in patients with oral
squamous cell carcinoma. Int J Oral Maxillofac
Surg. 2018;47:699-707.
d0i:10.1016/j.ijom.2017.09.016

173



Pacheco et al., Cytokine Profiling in Oral Carcinogenesis: Interleukin-1f and Interleukin-8 Expression in Premalignant and
Malignant Lesions

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Wu JY, Yi C, Chung HR, Wang DJ, Chang WC,
Lee SY, et al. Potential biomarkers in saliva for
oral squamous cell carcinoma. Oral Oncol.
2010;46:226-31.
doi:10.1016/j.oraloncology.2010.01.007
Bologna-Molina R, Damian-Matsumura P,
Molina-Frechero N. An easy cell counting method
for immunohistochemistry that does not use an
image analysis program.  Histopathology.
2011;59:801-3. doi:10.1111/j.1365-
2559.2011.03954.x

Lee CH, Chang JS, Syu SH, Wong TS, Chan JY,
Tang YC, et al. IL-1B promotes malignant
transformation and tumor aggressiveness in oral
cancer. J Cell Physiol. 2015;230:875-84.
doi:10.1002/jcp.24816

Babiuch K, Kusnierz-Cabala B, Kesek B, Okon K,
Darczuk D, Chomyszyn-Gajewska M. Evaluation
of proinflammatory, NF-kappaB dependent
cytokines: IL-1a, IL-6, IL-8, and TNF-a. in tissue
specimens and saliva of patients with oral
squamous cell carcinoma and oral potentially
malignant disorders. J Clin Med. 2020;9:867.
doi:10.3390/jcm9030867

Sfakianakis A, Barr CE, Kreutzer DL.
Actinobacillus actinomycetemcomitans-induced
expression of IL-lalpha and IL-1beta in human
gingival epithelial cells: role in IL-8 expression.
Eur J Oral Sci. 2001;109:393-401.
doi:10.1034/j.1600-0722.2001.00162.x

Uchida Y, Shiba H, Komatsuzawa H, Takemoto T,
Sakata M, Fujita T, et al. Expression of IL-1 beta
and IL-8 by human gingival epithelial cells in
response to Actinobacillus
actinomycetemcomitans. Cytokine. 2001;14:152-
61. doi:10.1006/cyt0.2001.0863

Sfakianakis A, Barr CE, Kreutzer D. Mechanisms
of  Actinobacillus  actinomycetemcomitans-
induced expression of interleukin-8 in gingival
epithelial cells. J Periodontol. 2001;72:1413-9.
d0i:10.1902/jop.2001.72.10.1413
Villarroel-Dorrego M, Speight PM, Barrett AW.
Expression of major histocompatibility complex
class Il and costimulatory molecules in oral
carcinomas in vitro. Med Oral Patol Oral Cir
Bucal. 2005;10:188-95.

Richards BL, Eisma RJ, Spiro JD, Lindquist RL,
Kreutzer DL. Coexpression of interleukin-8
receptors in head and neck squamous cell
carcinoma. Am J Surg. 1997;174:507-12.
d0i:10.1016/S0002-9610(97)00165-7

Cohen RF, Contrino J, Spiro JD, Mann EA, Chen
LL, Kreutzer DL. Interleukin-expression by head
and neck squamous cell carcinoma. Arch

28.

29.

30.

31.

32.

33.

34.

35.

36.

Otolaryngol Head Neck Surg. 1995;121:202-9.
doi:10.1001/archotol.1995.01890020064013
Drexler SK, Yazdi AS. Complex roles of
inflammasomes in carcinogenesis. Cancer J.
2013;19:468-72.
doi:10.1097/PP0O.0000000000000004

Apte RN, Voronov E. Is interleukin-1 a good or
bad ‘'guy’ in tumor immunobiology and
immunotherapy? Immunol Rev. 2008;222:222-41.
doi:10.1111/j.1600-065X.2008.00615.x
Gasparoto TH, de Oliveira CE, de Freitas LT,
Pinheiro CR, Hori JI, Garlet GP, et al.
Inflammasome activation is critical to the
protective immune response during chemically
induced squamous cell carcinoma. PLoS ONE.
2014;9:e107-70.
doi:10.1371/journal.pone.0107170

Dantas TS, Barros Silva PG, Lima Verde MEQ,
Ribeiro Junior AL, Cunha MDPSS, Mota MRL, et
al. Role of inflammatory markers in prognosis of
oral squamous cell carcinoma. Asian Pac J Cancer
Prev. 2019;20:3635-42.
doi:10.31557/APJCP.2019.20.12.3635

Singh P, Augustine D, Rao RS, Patil S, Sowmya
SV, Haragannavar VC, etal. Interleukin-1beta and
Caspase-3 expression serve as independent
prognostic markers for metastasis and survival in
oral squamous cell carcinoma. Cancer Biomark.
2019;26:109-22. doi:10.3233/CBM-190149
Fujita Y, Okamoto M, Goda H, Tano T, Nakashiro
K, Sugita A, et al. Prognostic significance of
interleukin-8 and CD163-positive cell-infiltration
in tumor tissues in patients with oral squamous cell
carcinoma. PL0oS ONE. 2014;9:e110378.
doi:10.1371/journal.pone.0110378

Jenkins GJ, Mikhail J, Alhamdani A, Brown TH,
Caplin S, Manson JM, et al. Immunohistochemical
study of nuclear factor-kappaB activity and
interleukin-8  abundance in  oesophageal
adenocarcin a useful strategy for monitoring these
biomarkers. J Clin Pathol. 2007;60:1232-7.
d0i:10.1136/jcp.2006.043976

Lee LF, Hellendall RP, Wang Y, Haskill JS,
Mukaida N, Matsushima K, et al. 1L-8 reduced
tumorigenicity of human ovarian cancer in vivo
due to neutrophil infiltration. J Immunol.
2000;164:2769-75.
d0i:10.4049/jimmunol.164.5.2769

Rhodus NL, Cheng B, Myers S, Bowles W, Ho V,
Ondrey F. A comparison of the pro-inflammatory,
NF-kappaB-dependent cytokines: TNF-alpha, IL-
1-alpha, IL-6, and IL-8 in different oral fluids from
oral lichen planus patients. Clin Immunol.
2005;114:278-83. d0i:10.1016/j.clim.2004.12.003

174



Pacheco et al., Cytokine Profiling in Oral Carcinogenesis: Interleukin-1f and Interleukin-8 Expression in Premalignant and
Malignant Lesions

37. Chiamulera MMA, Zancan CB, Remor AP, Cancer. 2021;21:205. doi:10.1186/s12885-021-
Cordeiro MF, Gleber-Netto FO, Baptistella AR. 07932-3
Salivary cytokines as biomarkers of oral cancer: a
systematic review and meta-analysis. BMC

175



