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Wang et al.: Expression of Tim3 and Programmed Cell Death Protein 1 in Patients with Colon Cancer

To found the clinical role of T cell immunoglobulin and mucin domain-containing protein 3 and programmed 
cell death protein 1 expression from the peripheral blood in patients with colon cancer is the objective of 
the study. Total of 98 colon cancer patients from our hospital between January 2020 and March 2022 were 
considered as the study group. An additional 86 healthy subjects from our hospital were considered as the 
healthy group. Spearman correlation analysis was used to detect the clinical features of the patients and 
receiver operating characteristic curve were used to detect the diagnosis values of the indexes. The blood 
expression of T cell immunoglobulin and mucin domain-containing protein 3+, programmed cell death protein 
1+ and T cell immunoglobulin and mucin domain-containing protein 3+ programmed cell death protein 1+ were 
significantly higher in the study group than that in healthy group (p<0.05). Although, there was no significant 
difference in the expression of T cell immunoglobulin and mucin domain-containing protein 3+, programmed 
cell death protein 1+ and T cell immunoglobulin and mucin domain-containing protein 3+ programmed 
cell death protein 1+ in relation to tumor location or distant metastasis (p>0.05), but there was a positive 
correlation with tumor size and tumor, nodes and metastases stage. The combined diagnosis of peripheral 
blood T cell immunoglobulin and mucin domain-containing protein 3+, programmed cell death protein 1+ and 
T cell immunoglobulin and mucin domain-containing protein 3+ programmed cell death protein 1+ showed 
higher area under the curve=0.964 than a single index examination (p<0.05). Higher T cell immunoglobulin 
and mucin domain-containing protein 3+, programmed cell death protein 1+ and T cell immunoglobulin and 
mucin domain-containing protein 3+ programmed cell death protein 1+ cells in peripheral blood can provide a 
basis for clinical diagnosis and progression of colon cancer. 
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Colon cancer is a highly prevalent tumor in the 
digestive system. The onset of cancer involve 
intricate biological changes that occur at various 
stages and involve multiple factors, with a significant 
correlation to the immune system function of the 
body[1,2]. It has been reported that the low or absence 
of immune function of tumor cells is a key factor in 
accelerating malignant progression[3]. T cell 
immunoglobulin and mucin domain-containing 
protein 3 (Tim3) and Programmed Cell Death protein 
1 (PD1) are common surface molecules on T cells, 
which negatively regulated the immune function[4,5]. 
Blocking Tim3 and PD1 can promote the gradual 
recovery of T lymphocyte function and their ability 
to prevent tumor invasion. However, there is a 
paucity of research on the changes in Tim3 and PD1 

expression in the peripheral blood of colon cancer 
patients to detect the relationship of them with 
clinical features in colon cancer patients. 98 colon 
cancer patients in the department of tumor proctology 
from January 2020 to March 2022 were collected as 
the study group. The inclusion criteria include 
patients age≥50 y; confirmed diagnosis of primary 
colon cancer by pathological examination; expected 
survival time>3 mo. The exclusion criteria include 
other malignant tumors; other systemic severe 
diseases and incomplete clinical data. Total of 98 
patients, with 63 males and 35 females, aged 50 to 77 
y and average age (65.67±5.74) y were set as the 
study group. Among them 37 patients had lymph 
node metastasis and the remaining 61 patients doesn’t 
have lymph node metastasis. The histological 

Expression and Clinical Significance of Peripheral Blood 
Tim3 and Programmed Cell Death Protein 1 in Patients 
with Colon Cancer  
AIHUA WANG AND YONGXIANG MA*

Department of Oncology, Anqiu Hospital of Traditional Chinese Medicine, Anqiu, Shandong 262100, China



www.ijpsonline.com

Special Issue 3, 2023Indian Journal of Pharmaceutical Sciences151

classification includes 69 patients of tubular 
adenocarcinoma and 29 patients of mucinous 
adenocarcinoma. The Tumor, Nodes and Metastases 
(TNM) stage was I-II in 52 patients and III-IV in 46 
patients. Tumor diameter was <5 cm in 73 patients 
and >25 cm in 25 patients. In addition, at the same 
time, we also collected the 86 healthy individuals as 
the healthy group who underwent physical 
examination, aged 51 to 76 y, with an average age of 
65.75±5.64 y, among which 60 males and 26 females. 
All patients participating in this study volunteered 
and signed informed consent. This study was 
approved by the Ethics Committee of Anqiu Hospital 
of Traditional Chinese Medicine. Test methods of 
PD1+ and Tim3 used in the study was explained here. 
On the 2nd d following admission, in the morning 
peripheral blood samples (2 ml) under fasting 
condition were collected in sterile centrifuge tubes. 
These blood samples were then diluted with sterile 
Phosphate Buffered Saline (PBS) at a 1:1 ratio, 
followed by repeated pipetting and centrifugation. 
Next, lymphocyte separation solution was added to 
the centrifuge tubes at a 2:1 ratio and the samples 
were subjected to centrifugation at 1800 rpm for 25 
min. The intermediate white lymphocyte membrane 
layer was obtained and transferred to a preloaded 15 
ml PBS centrifuge tube, which was then centrifuged 
at 1800 rpm for 5 min. After discarding the PBS, the 
cells were resuspended in 15 ml of PBS and Peripheral 
Blood Mononuclear Cells (PBMCs) were obtained 
via centrifugation at 1200 rpm for 5 min. Tim3+ and 
PD1+ cells were detected using Flow Cytometry 
Standard (FCS). To detect Tim3+PD1+ cells, the 
fluorescence compensation value between Tim3-
Phycoerythrin (PE) and PD1-Allophycocyanine 
(APC) was adjusted by the instrument and CD3+ 
cells were gated. The gated double-positive 
Tim3+PD1+ cells in Tim3+ were then calculated. 
Statistical Package for the Social Sciences (SPSS) 
21.0 and FlowJoTM software were used for the study 
statistical analysis. Category variables data were 
expressed as the number (%) and the chi-square test 
was used for inter-group comparison. The continuous 
data were displayed as mean±standard deviation and 
the Least Significant Difference (LSD) test and t-test 
were used to calculate their differences. The 
Spearman correlation was used for correlation 
analysis and p<0.05 was set as statistically significant. 
Comparison of Tim3+, PD1+ and Tim3+PD1+ 
expression differences between two groups were 
shown in Table 1. After FCS detection, we found that 

Tim3+, PD1+ and Tim3+PD1+ cells percentage of the 
study group were all higher than those in healthy 
group (p<0.05). Relationship of Tim3+, PD1+ and 
Tim3+PD1+ with different clinical features in colon 
cancer patients were shown in Table 2. The Tim3+, 
PD1+ and Tim3+PD1+ cell percentage had no 
significant difference in expression among the groups 
of patient’s tumor location and presence of distant 
metastasis (all p>0.05). However, the number of 
Tim3+, PD1+ and Tim3+PD1+cells was statistically 
significant with respect to TNM stage and tumor size 
(p<0.05) in colon cancer patients. We then conducted 
the Spearman analysis which showed that tumor size 
and TNM stage were positively correlated with the 
number of Tim3+, PD1+ and Tim3+PD1+ cells 
(p<0.05). The higher the tumor size and TNM stage, 
the higher the number of Tim3+, PD1+ and Tim3+PD1+ 
cells as shown in Table 3. Diagnostic values of 
peripheral blood cells in colon cancer were shown in 
Table 4. The Area Under the Curve (AUC=0.964) of 
combined diagnosis of peripheral blood Tim3+, PD1+ 
and Tim3+PD1+ cells were higher than that of single 
indicator examination (p<0.05). It is reported in the 
literature that the total effective rate of colon cancer 
treatment is less than 70 % and the clinical remission 
rate of surgery combined with radiotherapy and 
chemotherapy is not high[6,7]. Previous literature has 
also pointed out that there is no screening index with 
diagnostic value in the early stage of colon cancer. 
Although epithelial tumor glycoprotein components 
such as carcinoembryonic antigen and 
Glycoprotein-125 (CA-125) can enhance the 
diagnostic rate of colon cancer, that lack specificity 
and sensitivity, and are insufficient as diagnostic 
indicators for colon cancer in clinical practice[8-10]. 
The pathogenesis of colon cancer is complex and the 
decline of immune function or immune blockade is 
one of the key factors to induce tumors and promote 
disease progression[11,12]. T lymphocytes secrete a 
large number of cytokines after being activated by 
stimulation signals and release granzyme and 
perforin, which act on tumors through different death 
receptor pathways. Scholars have found that 
costimulatory molecule B and T Lymphocyte 
Attenuator (BTLA) and its ligand herpes virus 
invasion mediator participate in negative regulation 
of T cell differentiation and proliferation expression, 
and promote the decline of immune function of tumor 
cells[13,14]. As negative co-stimulatory molecules in T 
lymphocytes, Tim3 and PD1 are detected in different 
immune cell surfaces, such as T cells, monocytes, 
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macrophages, dendritic cells and mast cells. They 
play a role when the body is invaded by inflammatory 
factors or undergoes stress reactions. Moreover, 
Tim3 and PD1 can be regulated in different tumor 
microenvironments. When Tim3 and PD1 bind to 
their corresponding ligands, T cells undergo decline, 
regulatory T cells increase immunosuppression and 
tumor-associated macrophages tend to polarize to 
the M2 subtype, creating a microenvironment for 
tumor survival and causing immunosuppression of 
tumor cells[15,16]. Previous studies showed that Tim3+ 
and PD1+ are elevated in the peripheral blood of 
various cancers, such as colon cancer, gastric cancer 
and cervical cancer, and are closely related to tumor 
development and patient prognosis[17-19]. This study 
compared the differences of the number of blood 

Tim3 and PD1 cells between colon cancer patients 
and healthy people. Detected results showed that 
Tim3+, PD1+ and Tim3+PD1+ were significantly 
higher in study group than in healthy group[20,21]. This 
study also analyzed the correlation between different 
pathological characteristics and Tim3+, PD1+ and 
Tim3+PD1+ cells number. The findings revealed that 
tumor size and TNM stage were positively correlated 
with Tim3+, PD1+ and Tim3+PD1+. The higher the 
TNM stage and the larger the tumor size, the higher 
the expression of Tim3+, PD1+ and Tim3+PD1+ cells. 
Therefore, in patients with colon cancer at an 
intermediate stage, high expression of Tim3+, PD1+ 
and Tim3+PD1+ may act on T lymphocytes to inhibit 
their immune surveillance and immune clearance 
capabilities, ultimately leading to colon cancer 
occurrence and development[22-24]. 

Groups n Tim3+ (%) PD1+ (%) Tim3+PD1+

Study group 98 87.41±2.85 82.34±7.65 57.89±6.54

Healthy group 86 34.35±2.72 21.57±6.57 18.62±5.39

t - 128.709 57.395 44.074

p - <0.001 <0.001 <0.001

TABLE 1: Tim3+, PD1+ AND Tim3+PD1+ EXPRESSION IN THE TWO GROUPS

Variables n Tim3+ (%) PD1+ (%) Tim3+PD1+

Location

Rectal 48 68.34±6.25 75.14±9.55 42.64±5.25

Colon 50 67.01±5.84 74.73±8.97 40.86±4.74

t 1.089 0.219 1.763

p 0.279 0.827 0.081

Metastasis

Yes 37 71.34±9.25 74.81±10.12 44.51±5.83

No 61 68.63±8.21 72.11±9.74 43.61±4.67

t 1.51 1.311 0.841

p 0.134 0.193 0.402

TNM stage

I~II 52 62.74±10.64 62.35±8.65 57.81±5.66

III~IV 46 83.31±9.52 81.63±10.47 41.43±7.25

t 10.032 9.978 12.538

p <0.001 <0.001 <0.001

Tumor size, cm

<5 73 69.24±8.97 62.62±10.52 37.78±4.18

≥5 25 84.67±9.64 81.95±8.41 57.53±5.64

t 7.026 8.313 16.042

p <0.001 <0.001 <0.001

TABLE 2: RELATIONSHIP OF Tim3+, PD1+ AND Tim3+PD1+ CELLS PERCENTAGES WITH DIFFERENT 
CLINICAL FEATURES IN COLON CANCER PATIENTS
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Variables
Tumor size Tumor stage

r p r p

Tim3+ 0.422 0.03 0.62 <0.001

PD1+ 0.644 0.025 0.942 <0.001

Tim3+PD1+ 0.554 <0.001 0.928 <0.01
Note: r indicates correction coefficient and p indicates probability

TABLE 3: CORRELATION BETWEEN CLINICAL FEATURES AND THE NUMBER OF Tim3+, PD1+ AND 
Tim3+PD1+ CELLS

Variables Cut-off Sensitivity Specificity AUC 95 % Confidence 
Interval (CI)

Tim3+ 64.83 75.5 74.4 0.754 0.683~0.842

PD1+ 79.28 64.2 76.7 0.697 0.621~0.756

Tim3+PD1+ 43.22 66.3 73.2 0.704 0.652~0.764

Combination - 91.8 93 0.964 0.920~0.988

TABLE 4: DETECTION OF DIAGNOSTIC VALUE FOR THE NUMBER OF PERIPHERAL BLOOD Tim3+, PD1+ 
AND Tim3+PD1+ CELLS IN COLON CANCER

In addition, this study found that the combined 
diagnosis of Tim3+, PD1+ and Tim3+PD1+ in 
peripheral blood had a higher AUC=0.964 than a 
single indicator alone. However, due to the limited 
number of patients, further research and analysis 
are needed. In summary, higher levels of Tim3 and 
PD1 in patient’s blood with colon cancer may serve 
as an evaluation indicator for the occurrence and 
progression of colon cancer, especially in patients 
with larger tumor size and higher TNM stages.
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