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Abstract 

Background: Oral and lip squamous cell carcinomas (OSCC) are malignancies among head and neck 

cancers. OSCC is characterized by aggressive behavior and poorer prognosis compared to other squamous 

cell carcinomas. Galectin-3 (Gal-3) is a multifunctional protein involved in processes such as cell 

proliferation, apoptosis, and metastasis. This study aims to evaluate and compare Gal-3 expression among 

groups to investigate its role in the biological behaviors of lip and oral SCCs. 

Methods: Immunohistochemical analysis of Gal-3 was performed on OSCC and lip SCC samples, with 

oral and lip marginal tissues obtained as the control group. The clinicopathological parameters, including 

the invasive front (IF), depth of invasion (DOI), and muscular, neural, and vascular invasions, were 

assessed. The staining percentage, intensity, and cellular location of Gal-3 were compared between the 

study groups. A p-value of < 0.05 was considered statistically significant. 

Results: Gal-3 staining percentages were significantly higher in the SCC groups compared to control 

groups (P< 0.001 for each). Staining intensity and nuclear staining were higher in OSCC than in lip SCC 

(P< 0.001, P< 0.010, respectively). Nuclear Gal-3 was notably associated with the presence of muscle 

invasion in OSCC (P=0.030). High IF status was correlated with Gal-3 expression in lip SCC (P=0.010). 

Staining intensity was significantly higher in OSCC samples with vascular invasion compared to those 

without (P= 0.016). 

Conclusion: The higher Gal-3 expression and nuclear staining in OSCC may explain its aggressive 

nature. Gal-3 could be a diagnostic and prognostic biomarker due to its increased expression in cancerous 

tissues compared to normal samples.  

 

Keywords: Depth of invasion, Galectin-3, Head and neck squamous cell carcinoma, Invasive front, 

Immunohistochemistry. 

 

Introduction 
Oral squamous cell carcinoma (OSCC) is the 

most common malignancy in the field of head 

and neck cancers, accounting for 

approximately 90% of all oral cavity 

carcinomas (1, 2). According to the Global 

Cancer Statistics, in 2020, 377,713 new lip  

 

 

and oral cavity cancers and 177,757 deaths 

were reported worldwide (3). Oral squamous 

cell carcinoma has been detected in the 

following areas: tongue (41.7%), lip and floor 

of the mouth (each 16.5%), gingiva (10.6%), 

buccal mucosa (6.7%), retromolar trigone 
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(5.6%), and hard palate (2.3%) (4). Between 

23.6% and 30% of all oral cancers are lip 

squamous cell carcinoma (Lip SCC). In 

comparison with OSCC, lip SCC is less 

common, less aggressive and has a higher 

survival rate due to its diverse tumor 

behaviors and molecular biology (5, 6). 

OSCC risk factors, include smoked and non-

smoked forms of tobacco, alcohol, and human 

papillomavirus (HPV) infections (7-9). In 

contrast, lip SCC is associated with ultraviolet 

(UV) radiation and fair skin types (10). 

Staging and grading are two significant 

factors in determining the prognosis of oral 

cancer. The American Joint Committee on 

Cancer (AJCC) suggests the simultaneous use 

of biological factors and tumor-node-

metastasis (TNM) system to enhance 

prognostic accuracy. Therefore, 

more personalized and effective treatment 

plans will be provided for patients (11). 

Recently, there have been several studies 

on the influences of clinical and 

histopathological parameters on the prognosis 

and survival rates of OSCC. The TNM system 

doesn’t consider the tumor’s biological 

behavior such as invasive front (IF). Today, 

histopathological parameters such as invasive 

front, neural, lymphatic and vascular invasion 

and depth of invasion (DOI) are known as 

prognostic factors. Several studies have 

evaluated the relationship between these 

parameters and poorer survival rates (12, 13). 

There are various biomarkers that affect 

oral cancer processes, such as galectin-3 (Gal-

3), which is a multifunctional protein 

involved in a variety of biological processes, 

including cell proliferation, adhesion, 

differentiation, mRNA splicing, cell-cycle 

progression, immune system evasion, 

inflammation, angiogenesis, apoptosis, and 

metastasis (14). 

Recently, Gal-3 expression levels in 

squamous cell carcinoma have attracted the 

attention of researchers; however, only a few 

studies have compared its expression with 

that in normal margins (15-18).  

This study aims to analyze and compare 

Gal-3 expression levels among oral SCC, lip 

SCC, and normal margin tissue samples using 

immunohistochemistry (IHC). 

 

Materials and Methods  
Sample selection  

Considering that this study is being conducted 

for the first time, there are not directly 

comparable studies with this group of patients 

and controls to serve as a reference. Based on 

financial and time constraints, the following 

sample sizes were considered.  

In this study, 27 paraffin blocks from oral 

SCC and 27 from normal oral margin tissue 

were gathered from the pathology lab archives 

at Mashhad Dental School. Furthermore, 25 

paraffin blocks from lip SCC and 28 normal lip 

tissue samples for the the control group were 

collected from the archives of the pathology lab 

at Razi Skin Hospital, affiliated with Tehran 

University of Medical Sciences. The study was 

approved by the Ethics Committee of Mashhad 

University of Medical Sciences 

(IR.MUMS.DENTISTRY.REC. 1400.022) and 

conducted from September 2022 to May 2024. 

All study participants provided written 

informed consent and were free to withdraw at 

any point during the study. 

The inclusion and exclusion criteria for this 

study were established based on the guidelines 

provided by the American Joint Committee on 

Cancer (AJCC). The inclusion criteria included 

high-quality paraffin blocks containing primary 

tumor specimens, specifically those obtained 

through excisional biopsies that included 

normal marginal tissues. Conversely, the 

exclusion criteria included paraffin blocks of 

poor quality, those with improper fixation, and 

specimens associated with recurrences, 

necrosis, or blood contamination. Additionally, 

patients who had received anti-tumoral 

treatments were excluded from the study. 

Medical history and demographic information 

were carefully documented to ensure 

comprehensive data analysis. 

 

Tissue sample preparation 

All tissue samples were fixed in a 10% neutral-

buffered formalin solution for 72 hours. The 

samples were then embedded in paraffin blocks. 
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Each paraffin-embedded specimens were 

sectioned into two 5-µm thick sections using 

microtome blades (HM-325, POOYAN TEB, 

Iran) and subsequently stained with 

Hematoxylin and Eosin (H&E). 

 

Immunohistochemically staining processes  

The sections were placed on glass slides coated 

with Poly-L-lysine. The tissue sections were 

then deparaffinized with xylene at 60°C for 30 

to 40 minutes, and varying alcohol 

concentrations were used to rehydrate the 

sections. Antigen retrieval was performed by 

treating the specimens with Tris-

ethylenediaminetetraacetic acid (EDTA) 

buffer (pH 8.0) at 98°C for 20 minutes. After 

cooling to room temperature for 20 minutes, the 

slides were washed with Tris-buffered saline 

(TBS). Endogenous peroxidase activity was 

blocked using a 3% hydrogen peroxide (H₂O₂) 

solution for 10 minutes. Then, the slides were 

rinsed once again with TBS. The sections were 

incubated with a primary antibody against Gal-

3 (PA0238-U, ready to use, supplied by 

Novocastra) for 30 minutes, then washed again 

with TBS. The slides were incubated with post-

primary blocking solution (Leica Co, United 

Kingdom) for 20 minutes. After this incubation, 

they were washed with TBS. Next, the slides 

were incubated with Novolink Polymer (DAB 

included, Germany) for 20 minutes. Following 

another wash with TBS, the slides were 

incubated with the diaminobenzidine 

peroxidase substrate (ref. MAD-021540Q-

125). This was followed by washing the slides 

with tap water. Mayer's hematoxylin was 

applied for 3 minutes. A final wash with tap 

water and graded alcohol was performed. After 

all these steps, the slides were taken for 

microscopic examination. 

 

Histopathological assessment  

A total of 107 slides were independently and 

double‐blindly analyzed by two pathologists. 

For each tissue sample, five randomized, non-

overlapping microscopic fields were observed 

using a LABOMED optical microscope at 100x 

magnification and TrueChrome Metrics (EX 

Fucos 0.5 X, USA). The pathologists confirmed 

the histopathological diagnoses of OSCC and 

lip SCC.  

According to the College of American 

Pathologists Cancer Protocols, the grading 

scores, intensity levels of the IF and DOI, as well 

as the absence or presence of muscular, neural, 

and vascular invasions, were recorded (19). 

 

Analysis of staining Procedure 

In this study, the expression of Gal-3 

was evaluated in both nuclear and cytoplasmic 

locations in epithelial tissue cells. Our 

professional pathologists established a scoring 

range for each tumor to describe the intensity of 

the staining: low intensity for light brown, 

moderate intensity for brown, and high intensity 

for dark brown. The percentage of stained cells 

was evaluated at 400x magnification. To 

investigate the expression level, staining 

intensity scores and staining percentages were 

reported separately. 

 

Statistical analysis  

The patients’ demographic information and the 

data from IHC were analyzed using SPSS 

software, version 23 (SPSS, Inc., Chicago, IL, 

USA). The Pearson Chi-squared test and 

Student’s t-test were used to determine the 

association between Gal-3 expression in 

cancerous and healthy normal tissues. A p-

value of less than 0.05 was considered 

statistically significant. 

 

Results 
This study evaluated 27 cases of OSCC, 

including twelve (44.4%) women and fifteen 

(56.5%) men, with a mean ±SD age of 54.41 ± 

12.57 years (range 31 to 75 years), and 27 cases 

of normal oral tissues including thirteen 

(48.1%) women and fourteen (51.9%) men, 

with a mean ±SD age of 48±13.01 years. 

Furthermore, 25 cases of lip SCC were 

evaluated, including fourteen (56%) women 

and eleven (44%) men, with a mean ± standard 

deviation (SD) age of 52.12±11.93 years (range 

29 to 71 years), and 28 cases of normal lip 

tissues, including thirteen (46.4%) women and 

fifteen (53.6%) men, with a mean age of 
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51.39±11.87. There was no statistically 

significant relationship between these groups in 

terms of age or gender (P > 0.05). Extra details 

are mentioned in Table 1. 

 
Table 1. Histopathological and Immunohistochemical Characteristics of Oral and Lip Squamous Cell Carcinoma Samples. 

Variant Number of samples Percentage of samples 

Oral margin tissue 27 49 

Lip margin tissue 28 51 

Total 55 100 

OSCC 
  

Grade I 15 55.5 

Grade II 9 33.3 

Grade III 3 11.1 

Total 27 100 

Lip SCC 
  

Grade I 17 68 

Grade II 5 20 

Grade III 3 12 

Total 25 100 

IF 
  

OSCC Low 22 68 

OSCC High 5 32 

Lip SCC Low 17 25.9 

Lip SCC High 8 7.4 

DOI 
  

OSCC Low 7 66.6 

OSCC Moderate 2 68 

OSCC High 18 0 

Lip SCC Low 17 11.1 

Lip SCC Moderate 0 88.8 

Lip SCC High 8 48 

Vascular invasion 
  

OSCC Absent 3 11.1 

OSCC Present 24 88.8 

Lip SCC Absent 12 48 

Lip SCC Present 13 52 

Muscular invasion 
  

OSCC Absent 9 33.3 

OSCC Present 18 66.6 

Lip SCC Absent 7 28 

Lip SCC Present 18 72 

Neural invasion 
  

OSCC Absent 16 59.3 

OSCC Present 11 40.7 

Lip SCC Absent 25 100 

Lip SCC Present 0 0 

Abbreviations: IF: Invasive front; DOI: depth of invasion; Lip SCC: Lip squamous cell carcinoma. 

OSCC: Oral squamous cell carcinoma. 
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Expression of Gal-3 in cancerous and margin 

groups 

The OSCC samples exhibited higher staining 

intensity compared to the lip SCC samples (p = 

0.001) (Table 2). Immunohistochemical 

staining grades of Gal-3 expression in OSCC 

samples are shown in Figure 1. 

The IHC staining revealed that the staining 

intensity of Gal-3 was not significantly 

different between the control group and the 

SCC groups (P > 0.05). Additionally, there was 

no correlation between staining intensity and 

tumor grade. 

The IHC staining results showed that Gal-

3 staining percentages were higher in SCC 

groups than in control groups (P< 0.001) (Fig. 

2) while they were not statistically different 

between lip SCC and OSCC groups (P = 0.069). 

There was no statistically significant 

relationship for Gal-3 staining percentages 

between different grades of the OSCC group, as 

well as the lip SCC group. Additionally, oral 

SCC tissues showed nuclear staining, while oral 

margin tissues did not. Also, oral SCC samples 

exhibited a higher number of nuclear staining 

than lip SCC samples (P = 0.010) (Table 3). 

 
Table 2. Grades of staining intensity of galectin-3 for OSCC and lip SCC groups. 

Gal-3 staining grades 
Lip SCC 

n (%) 

OSCC 

n (%) 
Mann-Whitney U-Test 

Low 18 (72.0) 7 (25.9) 

Z=3.31 

0.001* 

Moderate 7 (28.0) 19 (70.3) 

High 0 (0) 1 (3.7) 

Mean Rank 20.14 32.39 

Abbreviations: Lip SCC: Lip squamous cell carcinoma; OSCC: Oral squamous cell carcinoma. 

 

 

 

 
Fig. 1. Immunohistochemically staining of Gal-3 expression in OSCC samples. (a) Illustrates the moderate staining 

intensity of Gal-3 located in the cytoplasm of epithelial cells in an OSCC (grade III) sample (100× magnification). (b) 

Demonstrates the high invasive front of the OSCC (grade III) sample with high staining intensity of cytoplasmic galectin-

3 (40× magnification). (c) Hematoxylin and eosin staining indicates the proliferation of OSCC (grade I) malignant cells 

in connective tissue (40× magnification). 
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Fig. 2. The comparison of staining percentage of Gal-3 between cancerous groups and their normal tissues. The * and ** 

indicate p< 0.01 and p< 0.001. 

 

Table 3. Gal-3 staining percentages and cytoplasmic-nuclear location for each grade of tumors. 

Study group 

Staining 

percentages 

(%) 

Kruskal-

Wallis Test 

(p-value) 

Cytoplasmi

c staining 

n (%) 

Nuclear 

staining 

n (%) 

Chi-Square 

Test (p-value) 

 

Oral margin 38.89 
< 0.001* 

27 (100) 0 (0) 
0.005* 

OSCC a (total) 84.7 20 (74.1) 7 (25.9) 

Grade I 81.3 

 

12 (80) 3 (20) 

 Grade II 83.3 5 (55.6) 4(44.4) 

Grade III 100 3 (100) 0 (0) 

Lip margin 40 

< 0.001* 

26 (92.9) 2 (7.1) 

0.603 

Lip SCC b 

(total) 
76.8 25 (100) 0 (0) 

Grade I 75.9 17 (100) 0 (0) 

Grade II 90 5 (100) 0 (0) 

Grade III 60 3 (100) 0 (0) 

Abbreviations: Lip SCC: Lip squamous cell carcinoma; OSCC: Oral squamous cell carcinoma Staining percentages; P-

value a b =0.069 cytoplasmic-nuclear staining; P-value a b =0.010 

 

Evaluation of the relationship between 

galectin-3 expression with histopathological 

parameters  

The staining percentage and intensity of Gal-3 

in lip SCC samples were lower in low IF  

 

conditions compared to high IF conditions. IF 

status was associated with both Gal-3 staining 

percentage and intensity in lip tumors (P = 

0.000, P = 0.010, respectively). There was no 
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statistically significant relationship between the 

staining intensity or staining percentage of Gal-

3 and IF status for OSCC samples. Staining 

intensity of Gal-3 was strongly associated with 

vascular invasion of OSCC tumors (P = 0.016). 

In samples without vascular invasion, Gal-3 

staining intensity was lower. Other microscopic 

features were not statistically significant in 

relation to Gal-3 expression (Table 4). 

Oral SCC specimens with muscle invasion 

showed higher nuclear staining percentages 

compared to those without muscle invasion (P= 

0.030). There were no statistically significant 

differences between nuclear-cytoplasmic 

staining and other histopathological parameters 

of malignancies (Table 5). In low IF conditions, 

the staining percentage and intensity were 

higher in OSCC samples than in lip SCC tissues 

(respectively, P = 0.008 and P< 0.001). The 

staining intensity level of OSCC was higher 

than that of lip SCC under high DOI conditions 

(P = 0.016).  

Table 4. Association between galectin-3 staining and histopathological parameters analyzed by Mann-Whitney U Test. 

Histopathological 

parameters 

Staining percentages Staining intensity 

OSCC 

n (%) 

p-

value 

Lip 

SCC 

n (%) 

p-value 

OSCC 

n (%) 

Lip SCC 

n (%) 

Low 
Moder

ate 
High 

P-

value 
Low Moderate High 

P-

value 

IF 

Low 84.9 

0.891 

67.65 
0.00

0* 

4 

(14.8) 

17 

(62.9) 

1 

(3) 0.06

0 

15 

(60) 

2 

(8) 

0 

(0) 0.01

0* 

High 84 96.25 
3 

(11.1) 

2 

(7) 

0 

(0) 

3 

(12) 

5 

(20) 

0 

(0) 

DOI 

Low 74.29 

0.170 

72.94 

0.12

0 

4 

(14.8) 

3 

(11.1) 

0 

(0) 

0.09

3 

12 

(48) 

5 

(20) 

0 

(0) 

0.82

2 

Moder

ate 
100 -- 

0 

(0) 

2 

(7) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

High 86.11 85 
3 

(11.1) 

14 

(51.8) 

1 

(3) 

6 

(24) 

2 

(8) 

0 

(0) 

Vascular 

invasion 

Absent 66.67 

0.278 

89.17 
0.05

2 

14 

(82.4) 

3 

(17.6) 

0 

(0) 0.01

6* 

32 

(84.

2) 

6 

(15.8) 

0 

(0) 0.37

6 
Present 86.25 83.85 

7 

(20.6) 

 

21 

(61.8) 

 

6 

(17.

6) 

 

7 

(58.

3) 

 

5 

(41.7) 

 

0 

(0) 

 
Muscular 

invasion 

Absent 81.11 

0.900 

75.71 
0.88

3 

11 

(78.6) 

3 

(21.4) 

0 

(0) 0.14

1 

25 

(92.

6) 

2 

(7.4) 

0 

(0) 0.21

2 
Present 85.56 77.22 

10 

(27) 

 

21 

(56.8) 

 

6 

(16.

2) 

 

14 

(60.

9) 

9 

(39.1) 

0 

(0) 

Neural 

invasion 

Absent 82.50 

0.342 

76.80 

-- 

18 

(56.3) 

13 

(40.6) 

1 

(3.1) 0.36

8 

39 

(78) 

11 

(22) 

0 

(0) -- 

Present 86.36 -- 
3 

(15.8) 

11 

(57.9) 

5 

(26.

3) 

0 

(0) 

0 

(0) 

0 

(0) 

Abbreviations: IF: Invasive front; DOI: depth of invasion; Lip SCC: Lip squamous cell carcinoma; OSCC: Oral 

squamous cell carcinoma.
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Table 5. Association between galectin-3 location and histopathological parameters analyzed by Mann-Whitney U Test. 

Histopathological 

parameters 

OSCC Lip SCC 

Cytoplasmic 

staining 

n (%) 

Nuclear 

staining 

n (%) 

p-value 

Cytoplasmic 

staining 

n (%) 

Nuclear 

staining 

n (%) 

p-value 

IF 
Low 17(77.30) 5(22.7) 

0.580 
17(100) 0 

0.580 
High 3(60) 2(40) 8(100) 0 

DOI 

Low 7(100) 0 

0.094 

17(100) 0 

--- Moderate 2(100) 0 --- -- 

High 11(61.1) 7(38.9) 8(100) 0 

Vascular 

invasion 

Absent 3(100) 0 
0.545 

12(100) 0 
-- 

Present 17(70.8) 7(29.2) 13(100) 0 

Muscular 

invasion 

Absent 9(100) 0 
0.030* 

7(100) 0 
-- 

Present 11(61.1) 7(38.9) 18(100) 0 

Neural 

invasion 

Absent 11(68.8) 5(31.3) 
0.446 

25(100) 0 
--- 

Present 9(81.8) 2(18.2) 0 0 

Abbreviations: IF: Invasive front; DOI: depth of invasion; Lip SCC: Lip squamous cell carcinoma; OSCC: Oral 

squamous cell carcinoma 

 

Discussion 
The incidence rate of OSCC is increasing 

worldwide. Although several advancements in 

cancer management have occurred, the overall 

survival rate for OSCC is still less than 50% 

(20). Poor prognosis and high death rates are 

associated with late diagnosis, as most patients 

are diagnosed in advanced stages. A 

systematic review reported that whenever 

diagnosis is delayed, the cancer prognosis 

becomes poorer (21, 22). Therefore, the recent 

identification of potential biomarkers for 

OSCC has been highlighted (23, 24). A meta-

analysis (25) found that Gal-3 played an 

oncogenic role in colorectal cancer, ovarian 

cancer and non-small cell lung cancer. Tumor 

Progression impact of Gal-3 in oral 

malignancies such as Head and neck squamous 

cell carcinoma (HNSCC), melanoma and oral 

squamous cell carcinoma has been recorded in 

several studies (26-29). Therefore, there has 

been increasing attention to targeting the Gal-

3 for therapeutic approaches for oral 

carcinomas (30).  

In this study, we evaluated the expression of 

Gal-3 in three groups: marginal tissue, OSCC, 

and lip SCC. Additionally, for the first time we 

compared the expression between lip SCC and 

oral SCC to identify biological mechanisms 

that could explain the differences in tumor 

behavior, such as the less aggressive nature, 

lower metastasis rates, and better prognosis 

observed in Lip SCC (31). 

Our results show that Gal-3 expression was 

higher in OSCC and lip SCC groups compared 

to control group. Similarly, several studies 

have shown overexpression of Gal-3 in a 

variety of SCCs, including oral tongue 

squamous cell carcinoma (OTSCC), OSCC 

and HNSCC, compared to normal control 

groups (29, 32, 33). In contrast, Selvaraj FM 

found a higher level of Gal-3 in normal mucosa 

compared to OSCC tissues (34).  

The current study found no relation 

between histopathological grades and staining 

percentages of Gal-3 in either carcinoma. A 

2024 report similarly showed no association 

between Gal-3 and tumor grade in urinary 
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bladder cancer (35). Conversely, Tokmak S et 

al. and Weber et al, reported the high-grade 

tumors have statistically higher total 

expression scores than low-grade tumors (36, 

37). The conflict could be justified by 

differences in study groups and cancer 

behaviors. 

In our study, the nuclear and cytoplasmic 

expression of Gal-3 was evaluated separately. 

Assessing the specimens, nuclear Gal-3 was 

observed in OSCC samples. However, Gal-3 

was not located in the nucleus in lip SCC 

samples. This finding may help explain the 

more aggressive behavior of OSCC. A review 

reported the influence of nuclear Gal-3 in 

regulating the expression of cyclin D1 

(CCND1) (ID:595), thyroid terminal factor 1 

(TTF-1) (ID:7270), and mucin 2, oligomeric 

mucus/gel-forming (MUC2) (ID:4583) genes 

associated with oncogenic pathways (38). 

Similarly, in two studies-one on breast cancer 

(39) and the other on papillary thyroid cancer 

(40) persistent overexpression of nuclear Gal-

3 promoted the upregulation of cyclin D1 gene 

expression (a critical molecule for cell cycle 

regulation) in cancerous breast cells and also 

enhanced the transcriptional activity of TTF-1, 

contributing to proliferation and tumor 

progression in thyroid cells. 

Pătru A, et al. reported that in palate SCC 

cases, the maximum reactivity of Gal-3 was 

observed in the basaloid layer with the nuclear 

pattern (41). Selvaraj (34), observed a 

decrease of nuclear Gal-3 as the grade of 

OSCC increased. In contrast, Alves PM, et al 

found that in tongue SCC Gal-3 has a crucial 

role in tumor progression when expressed in 

the cytoplasm (42). Additionally, Tokmak S 

showed that there was no statistically 

significant correlation between the 

clinicopathological parameters of OSCC 

patients and the location of Gal-3 expression 

(36).  

Gal-3 IHC demonstrated a higher 

expression in Lip SCC samples which have a 

high invasive front (IF), in OSCC it was not 

statistically significant however it was close to 

significance (P= 0.60). In a same report, Pătru 

A, et al. (41), showed that the Gal-3 tumor 

reactivity was higher at the invasion front of 

palate squamous cell carcinomas. 

There was no relationship between DOI and 

Gal-3 amounts. Similarly, Cela I, et al. 

reported no association for level of Gal-3 

expression and DOI (43).  

The current analysis showed an association 

of higher Gal-3 expression for OSCC samples 

between higher Gal-3 expression and vascular 

invasion was present. However, it was very 

close to significance in lip SCC (P= 0.052).. 

Additionally, there was a significant 

relationship between both muscular invasion 

and nuclear and cytoplasmic staining for 

OSCC samples. However, there were no 

associations were found between neural 

invasion and Gal-3 expression. In a previous 

study on palatal SCC patients, Gal-3 was 

overexpressed when muscle invasion was 

present (41). Tokmak S (36) reported no 

relationship between perineural invasion or 

vascular invasion and total, nuclear, or 

cytoplasmic Gal-3 expression.  

In a comparison of lip and Oral tumoral 

tissues, OSCC samples showed higher Gal-3 

expression than Lip SCC tissues. Most of the 

OSCC samples showed high intensity staining; 

however, most of the Lip SCC showed 

moderate intensity. Oral SCC exhibited more 

staining intensity than lip SCC in high DOI 

status. Staining intensity and percentage in low 

IF status were higher in oral SCC than lip SCC. 

This finding suggests that the more aggressive 

behavior of OSCC can be explained by 

overexpression of Gal-3 in cancerous cells. 

Further studies with an increased sample size 

and assessments of survival rates, could 

validate the prognostic value of Gal-3. 

We highlight, for the first time, the 

differential expression levels of Gal-3 in lip 

SCC and OSCC. The nuclear localization and 

higher expression level of Gal-3 could explain 

the aggressive behavior and poor prognosis of 

OSCC. Our findings suggest that Gal-3 could 

be a prognostic biomarker and therapeutic 

target for OSCC. Furthermore, we found an 

increase in Gal-3 expression in cancerous 

cases. Therefore, this marker could be used as 

a diagnostic marker.  
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