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Abstract

Tumor-infiltrating lymphocytes (TILs) are candidate as crucial biomarkers since certain cancers have high lymphocyte infiltration
that obtain significant role in specific cancer types that can be contributed in tumor pathogenesis. In Bladder cancer found to be
highly infiltrated with T-regulator cells, and it has been found to be associated with tumor progression and poor disease outcome
as well. In this study, we assess the CD4 T- regulator cells and their subsets infiltration in tumor and autologous normal
microenvironments of the urinary bladder and subsequently their significance in antitumor immunology with their

clinicopathological influences of urinary bladder cancer.
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Introduction

CD4+ regulatory T (Treg) cells are a CD4+ T cells subset that
express forkhead box P3 (Foxp3) (Sakaguchi et al., 2008).
Processes of self-tolerance and immune homeostasis are
performed mainly by a great immunosuppressive cell which is
the CD4+ regulatory T cell. These processes co-occur with a
destructive effect on antitumor immune processes via a wide
array of processes that inhibit effective antitumor immune
responses together in a contact-dependent means and by
secreting suppressive molecules; as a consequence, it will
enhance tumor development and progression (Takeuchi et al.,
2016). Generally, tumor microenvironment which shows high
infiltration with Treg cells like urothelial malignancies
believed to be proof of their role in tumor growth and
metastasis (Mougiakakos et al., 2010). Also, poor prognosis
and worse disease outcomes associated with high CD4+ Treg
cells infiltration for many cancers (Sakaguchi et al., 2008).
This added to a poor response to therapy for patients with
bladder cancer who exhibit high infiltration of these
immunosuppressive cells and for many other tumors (Baras et
al., 2016). The degree of Foxp3+ T cells infiltration in cancer
tissue for muscle-invasive bladder cancer, has been found to

be associated with patient prognosis (Parodi et al., 2016).
Regulatory CD4+ T cells (Tregs) are essential to control T-
effectors. This is achieved by two sets of regulatory T cell:
those who are thymic (embryonic/neonatal) origin, and the
other set generated in the periphery (peripheral Tregs) they
have a critical influence in tumor growth and metastasis via
the secretion of immunosuppressive cytokines like TGFp, IL-
10 (Loskog et al., 2007; Povoleri et al., 2013).

Bladder cancer cell line shows a reduction of CD25+ve
regulatory CD4+ T cells induction when IL-10 and TGFp
receptors have been blocked (Liu et al., 2019). Cytotoxic T
cells would be suppressed via these cytokines and so they
inhibit immune defenses against cancer, they comprise a large
percent of tumor-infiltrating lymphocytes in urinary bladder
cancer (Murai et al., 2018). The survival rate in patients with
NMIBC found to have a negative association with FoxP3
CDA4+ Treg cells, also found a negative link between degree of
tumor infiltrating FoxP3 T cell and recurrence-free survival
(Murai et al., 2018). A shorter recurrence-free survival for
NMIBC patients who showed a higher FoxP3 infiltration in
the peri-tumor stroma after intravesical BCG treatment
(Miyake et al., 2017). A great response to chemotherapy for
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patients with MIBC with higher CD8/FoxP3 ratio for tumor
infiltrating lymphocytes (Murai et al., 2018). The variation in
the location of the assessed Tregs as if it is resided intra-
tumoral or peritumoral the tumor result in a variable
prognostic correlation for Tregs. On the other hand, other non-
regulatory T lymphocytes can express FoxP3 or CD25 this
may mask the outcomes if other markers have not been used to
assess the T- regulator cells (Baras et al., 2016; Akkaya et al.,
2019). CDA4+ T cells can express T-bet and Foxp3 together
although, the functions of T-bet and Foxp3 are contradictory
in immune processes as well for antitumor immunity. The
TGF-B mediate the differentiation of CD4+ Treg cells to
express both T-bet+Foxp3+ cells so take the phenotype of
Th1-like Tregs. Then after converted from cells secreting IFN-
v- and act as antitumor T-bet+Th1 cells into T-bet and Foxp3-
PD-1 CD4+ cells that inhibit antitumor immune responses.
The dual expressing Tregs might be a critical extra-
mechanism directed by TGF-B- for suppressing antitumoral
immune responses (Kachler et al., 2018). The
proinflammatory Tregs such as Thl-like Tregs and Thl7-
Tregs would be differentiated in such phenotype in the
presence of IL-12 and IL-6 respectively (Arterbery et al.,
2016). Since the Tregs effects of immune inhibition activity
against tumors conquer efficient antitumor immune responses,
Treg-targeting therapies if combined along with other
treatment lines, like immune checkpoint inhibitors,
radiotherapy, and chemotherapy, would result in to a
harmonized antitumor activity. However, Immunotherapy
against Tregs mostly act for clearance, their results would not
be perfect. This may be due to effector T cells would be
removed as a result of removing Tregs cells, leading to a
profound inhibition in antitumoral immune responses. Since
the clearance of Tregs cells is transient, so it will rise again to
the same level before treatment. Thus, Tregs targeting
immunotherapy have to be for controlling their number and
inducing the differentiation of Thl-like Tregs phenotype (Liu
et al., 2020).

Materials and methods
Patients and samples

Autologous tissues (normal and tumor) samples were taken
from 17 patients undergoing tumor resection by Trans
Urethral Resection of Bladder Tumor surgery (TURBT) for
primary urinary bladder cancer at the Basra Teaching Hospital
after written informed consent. Follow up period for
assessment of disease recurrence was 1 years. The 17
autologous (tumor and normal) Fresh samples were directly
transferred into Dulbecco's Minimal Essential Medium
(DMEM) media EuroClone, S.P.A ltaly, catalogue number
ECMO0728L, then tissue specimens placed on ice tissue
samples were transferred immediately to Al Bayan group for
advanced lab. Diagnostic, to assess the CD4 T-reg cells and
their subsets infiltration in bladder cancer patients by the mean
of flow cytometry.
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Inclusion Criteria
* Patients who diagnosed with urinary bladder cancer
* Primary tumor

Exclusion Criteria

* Secondary tumors

* Recurrent disease

* Inflammatory disease like infection

* Patients on immune suppressive or modulating therapy.
* Patients known case of autoimmune disorders

CD4 T- Cell subset assessment by flow cytometry

Single cell formation for  assessment

flowcytometry:

process by

Preparing 2X TTDR To make 2X TTDR ((Tumor-Tissue
Dissociation Reagent) from BD Bioscience USA), catalogue
number (661563)

» Five mL of DMEM added to the amber vial containing
TTDR.

«Gently agitated periodically for 15 minutes at room
temperature to ensure complete reconstitution of the dried
reagent.

*The reconstituted TTDR transferred to a labeled 50-mL
conical centrifuge tube.

+Discarded the amber vial.
*Then Stored at 4°C until needed.

After weighed the tissue specimen, then to minced the tissue
placed into a fresh, labeled 100 x 20-mm glass petri dish
containing 5 mL of 37°C DMEM. Two scalpels were used to
mince the tissue to minute pieces in the petri dish figure (3-1).
The resulting tissue pieces was as small as possible
Approximately 30 minutes before tissue mincing has been
completed, placed the tube containing 2X TTDR (Tumor-
Tissue Dissociation Reagent) from BD Biosciences (USA) in
37°C water bath not longer than 30 minutes prior to use. The
contents of the petri dish (DMEM and tumor pieces)
transferred into a conical tube containing 37 °C 2X TTDR.
The final volume in the conical tube should be 10 mL (5 mL
warm TTDR +5 mL minced tumor in DMEM).

Digesting the minced tissue

The tubes containing the minced tissue and TTDR were
incubated at 37°C for 30 minutes with mild but frequent
agitation. After incubation, 25 mL of 1% BSA/DPBS/2 mM
EDTA was added to the conical centrifuge tubes containing
the dissociated tissue to bring the total volume to 35 ml.
Passed the contents of each tube through a fresh 70-pum cell
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strainer into a fresh labeled conical tube. After washing the
strainer with 10 ml DMEM media Then after the tubes were
Centrifuged at 2509 for 8 minutes at room temperature.

The supernatant removed then after resuspended the pellets in
2 mL of 1X BD Pharm Lyse™ solution from BD Bioscience,
USA. Incubated for 15 minutes at room temperature. Then 40
mL 1% BSA/DPBS/2 mM EDTA added and centrifuged at
250g for 8 minutes at room temperature. Then removed the
supernatant and resuspended pellets in 2 mL DPBS/2 mM
EDTA.

Cell stimulation for intracellular staining

Leukocyte Activation Cocktail with Golgi Plug from BD
Bioscience (USA), catalogue number (550583), used for T-
cell activation to secrete cytokines for assessment by
intracellular immunofluorescent staining.

* The cocktail was thawed at 37 °C in a water bath.

* Two pL of the cocktail added for every 1 mL of the
dissociated samples and mixed thoroughly.

*Then after Placed in a 37°C humidified CO2 incubator for 6
hrs.

« After activation the cells washed with FACS Staining Buffer
to be used in flow cytometric assessment.

Fluorochrome-conjugated monoclonal antibodies staining

* The cells washed with wash buffer

*Permeabilization Buffer added and then washed before the
final wash step

+ Resuspended the cells in a staining buffer,

*Then 50 pl of the suspension was added to each tube.
*Fluorochrome-conjugated monoclonal antibodies Table 1.
added (5 pl)

« The mixture was incubated in the dark for 15-20 min at 4°C.
* The gating strategy planned by BD, Bioscience instructor.

CDA4™T reg cells (CD3"CD4* CD25" CD 127°)
Naive T reg cell (CD3*CD4* CD25* CD127- CD45RA")

Effector/Memory T CD127

CD45RA)

reg (CD3*CD4* CD25*

Statistical analysis

IBN SPSS statistics version 22 program for statistical analysis
has been used. The data is expressed as M +SD. Wilcoxon
Signed Ranks Test is used for paired samples, while Kruskal
Wallis Test to assess multiple types of samples. Spearman's
Correlations test was used to assess the presence of a
correlation between the assessed parameters in autologous
tumor and normal microenvironments of urinary bladder
cancer patients. The statistically significant difference is
considered at P<0.05.

Results

T-reg cells mean percentage of infiltration in tumor
microenvironment of urinary bladder cancer was (1.10£0.93)
significantly higher than that of T-reg cells infiltration in
normal microenvironment (0.48+0.44), (p value < 0.05) Table
1. There was no significant correlation between T-reg cells
infiltration in tumor microenvironment and disease stage,
tumor grade, LN involvement or tumor size (p value >0.05)
Table 4.

The mean percentage of naive T-reg cell infiltration in tumor
microenvironment (62.2+41.3) higher than mean percentage
of naive T-reg cell infiltration in normal microenvironment
(54.38+48.47), and this was not significant (p value > 0.05)
Table 2. There is significant negative correlation between
tumor size and naive T-reg cell intra-tumor infiltration (p
value <0.05), but there is no correlation found between T-reg
cell infiltration and disease stage, tumor grade or LN
involvement (p value>0.05) Table 4.

Table 1. comparison of CD4 T-reg. cells and their subsets
between normal and tumor bladder cancer tissue.

T-reg. 0.48+0.44 0.0-1.35 | 0.046*
normal

T-reg. 1.10+0.93 0.13-2.9

tumor

*significant difference (p-value < 0.05).

Table 2. Comparison of prevalence of effector/memory
and naive T-reg cells between normal and tumor
microenvironment.

CD4 T-reg. cell subset | Mean+SD. Min.- | Wilcoxon

Max. Signed
Ranks Test

Naive Normal tissue. 54.38448.47 | 0-100 | 0.59

Naive Tumor tissue. 62.2+41.3 0-100

Effector/memory 36.9+42.05 | 0-100 | 0.14

Tumor tissue

Effector/memory 17.3+37.3 0-100

Normal tissue

Significant difference if (p value < 0.05).

Table 3. Comparison between naive and effector/memory
T-reg subset prevalence in tumor tissue.

T-reg cell subset in | Mean£SD. P value
tumor tissue

Naive Tumor 62.2+41.3 0.087
Effector/memory 36.9+42.05

Tumor

Significant difference if (p value < 0.05).
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The mean percentage of Effector/memory T-reg cells
infiltration in tumor microenvironment (36.92+42.1) was
higher than their infiltration in normal urinary bladder tissue
(17.3£37.3), but it was not significant (p value > 0.05) Table
2. We found higher mean percentage of naive T-reg cell
(62.2+41.3) than the mean percentage of effector/memory T-
reg cell (36.92+42.1) in tumor tissue, but this was not
significant (p value > 0.05), Table 3.

There is significant positive correlation exhibited between
Effector/memory  T-reg cells infiltration in  tumor
microenvironment and tumor size (p value < 0.05), at the same
time there is no correlation between them and disease stage,
tumor grade or lymph node involvement (p value >0.05) Table
4. There is negative correlation between naive T-reg and
effector/memory  T-reg cell infiltration in  tumor
microenvironment and this was not significantly negative
correlation (p value <0.05) Table 5.

Table 4. CD4 T-cell subset prevalence in tumor
microenvironment in correlation to bladder cancer patient
disease stage, tumor size, LN involvement.

Cell Stage Tumor | Tumor | L.N.
Grade | Size
T-reg R. 0.055 0.078 0.231 0.23
P value | 0.873 0.819 0.595 0.49
Naive R. -0.252 | 0.271 -0.643 0.20
T-reg
P value | 0.454 0.420 0.033* | 0.53
Effector\ R. 0.210 -0.27 0.603 -0.28
memory
P value | 0.535 0.409 0.049* | 0.39
R. (Ratio),

*Significance (p value < 0.05).

Table 5. CD4 T-reg cell subsets correlation of infiltration
in tumor microenvironment.

Spearman's R. Sig.
correlation test

Naive-Effector -0.978" 0.00

/memory T-reg.

Significant at the (* 0.05, **0.01) level
R. (Ratio), Sig.(significance).

Discussion
The level of inflammation and lymphocyte tumor infiltration

found to be correlated with patient response to therapy and
overall survival (Pfannstiel et al., 2019). Studying Immune

evasion in bladder cancer can add further insight about the
therapeutic strategy to improve patient response. Immune
evasion is the key feature of malignant cells, which
encourage proliferation, survival, and dissemination. Thus,
recognizing how tumor evade immune responses could boost
the efficiency of anticancer therapies by eluding
immunosuppression caused by tumor and enhancing the anti-
tumor immune responses (Dominguez-Gutierrez et al., 2019).
Regulatory T cell known to induce immune tolerance and
inhibit effective anti-tumor immune responses, so it enhances
tumor initiation and progression (Takeuchi et al., 2016).
Although Salama et al., have found a correlation between T-
reg cells infiltrating tumor tissue in colorectal cancer and
improved survival (Salama et al.,, 2009). Cancers that
exhibited a high infiltration with CD4+ T-reg cell found to be
associated with poor prognosis and disease outcome (Ward et
al., 2015; Nagarsheth et al., 2017).

We found a significant higher infiltration of the T-reg in
tumor tissue than their infiltration in normal tissue of urinary
bladder cancer patients, these finding consistent with Chi et
al. 2010 who found a higher percentage of circulating T-reg
cells of urinary bladder cancer patients than the tumor tissue
and higher than the percentage of circulating T-reg of healthy
control (Chi et al., 2010). In pancreatic ductal
adenocarcinoma T-reg cells found to be associated with later
disease stages (Jin et al., 2014). Murai et al., found T-reg cell
infiltration of tumor microenvironment in patients with non-
muscle invasive urinary bladder cancer correlated with
disease stage and grade (Murai et al., 2018). The present
study found no correlation between T-reg cell infiltration in
tumor tissue and disease stage, tumor size, grad, and LN
involvement, this may be due to low sample size, all the
above shows an important role of T-reg cells in tumor
initiation and progression at the same time their possible role
as a biological indicator of disease prognosis and possible
therapeutic target for urinary bladder cancer patients. T-reg
cell have been submitted to be differentiated in to naive and
effector/memory subtype (Kuczma et al., 2009). Since, there
is limited studies about the impact of T-reg cell subsets in
cancer generally and particularly in bladder cancer, this
would make T-reg cell subset assessment a topic of interest.
The effector/memory T-reg subset also found to be highly
expressing tissue homing receptors like CCR3 and CCR5
which enhance cell recruitment into target tissue and
subsequent tissue retention, also they found to infiltrate
tumor microenvironment higher than the naive T-reg cells as
the disease progress and inhibit antitumor immune responses
(Lin et al., 2009), in contrast to this study which found the
prevalence of the naive T-reg cell in tumor tissue higher than
the prevalence of effector/memory T-reg cells, at the same
time the prevalence of both effector/memory T-reg and naive
T-reg in tumor microenvironment was higher than their
prevalence in normal tissue, our finding was consistent with
Kotsakis et al. who found higher percentage of circulating
naive T-reg cells in patient with non-small lung cell lung
carcinoma in comparison to healthy control, also they found
no correlation between T-reg cell subsets and
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clinicopathological features (Kotsakis et al., 2016), and this
also was consistent with this study finding except in that it
found a negative correlation of naive T-reg cell prevalence
in tumor tissue with tumor size and a positive correlation of
effector /memory T-reg with tumor size, this reflect the
effector/memory T-reg cells role as the possible cause of
tumor progression, and their lower infiltration in tumor tissue
in comparison to naive T-reg cells might be explained by our
finding of diminished tumor tissue infiltration with CD4
memory T-cells generally could affect effector/memory T-
reg cell infiltration and so the percentage of effector T cell
assessment might be more beneficial, at the same time we
found a negative correlation between both T-reg subsets.

Conclusion

The higher T-reg cell infiltration of tumor tissue than the
normal tissue reflects a highly immune suppressive tumor
microenvironment.  T-reg cell subset (naive and
effector/memory) balance have a vital role in urinary bladder
cancer development and progression. T-reg cell play a vital
role in tumor immunology and further studies needed to
establish T-reg subsets role in tumor immunology generally
and in urinary bladder cancer particularly and other studies
who found a correlation between T-reg cells and better
disease outcome this may reflect the role of T-reg cell subset
balance on disease prognosis, which can be used as
prognostic indicator and as a target for immune therapy.

Conflict of interest

The author hereby declares no conflict of interest.

Consent for publication

The author declares that the work has consent for publication.
Ethical Considerations

The study was approved by the institutional ethical

committee.
Funding support

The author declares that they have no funding support for this
study.

References

Akkaya, B., Oya, Y., Akkaya, M., Al Souz, J., Holstein, A. H.,
Kamenyeva, O. & Shevach, E. M. (2019). Regulatory T cells
mediate specific suppression by depleting peptide-MHC class Il
from dendritic cells. Nature immunology, 20(2), 218-231.

Arterbery, A. S., Osafo-Addo, A., Avitzur, Y., Ciarleglio, M., Deng,
Y., Lobritto, S. J. & Ekong, U. D. (2016). Production of
proinflammatory cytokines by monocytes in liver-transplanted
recipients with de novo autoimmune hepatitis is enhanced and
induces TH1-like regulatory T cells. The Journal of
Immunology, 196(10), 4040-4051.

74

Baras, A. S., Drake, C., Liu, J. J., Gandhi, N., Kates, M., Hoque, M.
O. & Bivalacqua, T. J. (2016). The ratio of CD8 to Treg tumor-
infiltrating lymphocytes is associated with response to cisplatin-
based neoadjuvant chemotherapy in patients with muscle
invasive urothelial carcinoma of the
bladder. Oncoimmunology, 5(5), e1134412.

Chi, L. J,, Lu, H. T., Li, G. L., Wang, X. M., Su, Y., Xu, W. H., &
Shen, B. Z. (2010). Involvement of T helper type 17 and
regulatory T cell activity in tumour immunology of bladder
carcinoma. Clinical & Experimental Immunology, 161(3), 480-
489.

Dominguez-Gutierrez, P. R., Crispen, P., & Kusmartsev, S. A.

(2019). Tumor-produced hyaluronan contributes to the
formation tolerogenic immunosuppressive
microenvironment. Cancer Research, 79(13_Supplement),
1521-1521.

Jin, P., Ren, H., Sun, W., Xin, W., Zhang, H., & Hao, J. (2014).
Circulating IL-35 in pancreatic ductal adenocarcinoma
patients. Human immunology, 75(1), 29-33.

Kotsakis, A., Koinis, F., Katsarou, A., Gioulbasani, M., Aggouraki,
D., Kentepozidis, N. & Vetsika, E. K. (2016). Prognostic value
of circulating regulatory T cell subsets in untreated non-small
cell lung cancer patients. Scientific Reports, 6(1), 39247.

Kuczma, M., Pawlikowska, I., Kopij, M., Podolsky, R., Rempala, G.
A., & Kraj, P. (2009). TCR repertoire and Foxp3 expression
define functionally distinct subsets of CD4+ regulatory T
cells. The Journal of Immunology, 183(5), 3118-3129.

Lin, Y. C., Chang, L. Y., Huang, C. T., Peng, H. M., Dutta, A,
Chen, T. C. & Lin, C. Y. (2009). Effector/memory but not naive
regulatory T cells are responsible for the loss of concomitant
tumor immunity. The Journal of Immunology, 182(10), 6095-
6104.

Liu, Q., Sun, Z., & Chen, L. (2020). Memory T cells: strategies for
optimizing tumor immunotherapy. Protein & cell, 11(8), 549-
564.

Liu, Y. N., Zhang, H., Zhang, L., Cai, T. T., Huang, D. J., He, J. &
Li, J. (2019). Sphingosine 1 phosphate receptor-1 (S1P1)
promotes tumor-associated regulatory T cell expansion: leading
to poor survival in bladder cancer. Cell death & disease, 10(2),
50.

Loskog, A., Ninalga, C., Paul-Wetterberg, G., de la Torre, M.,
Malmstrém, P. U., & Toétterman, T. H. (2007). Human bladder
carcinoma is dominated by T-regulatory cells and Th1 inhibitory
cytokines. The Journal of urology, 177(1), 353-358.

Miyake, M., Tatsumi, Y., Gotoh, D., Ohnishi, S., Owari, T., lida, K.
& Fujimoto, K. (2017). Regulatory T cells and tumor-associated
macrophages in the tumor microenvironment in non-muscle
invasive bladder cancer treated with intravesical Bacille
Calmette-Guérin: a long-term follow-up study of a Japanese
cohort. International journal of molecular sciences, 18(10),
2186.

Mougiakakos, D., Choudhury, A., Lladser, A., Kiessling, R., &
Johansson, C. C. (2010). Regulatory T cells in cancer. Advances
in cancer research, 107, 57-117.

Murai, R., Itoh, Y., Kageyama, S., Nakayama, M., Ishigaki, H.,
Teramoto, K. & Kawauchi, A. (2018). Prediction of intravesical
recurrence of non-muscle-invasive bladder cancer by evaluation
of intratumoral Foxp3+ T cells in the primary transurethral
resection of bladder tumor specimens. PloS one, 13(9),
e0204745.

Nagarsheth, N., Wicha, M. S., & Zou, W. (2017). Chemokines in
the cancer microenvironment and their relevance in cancer
immunotherapy. Nature Reviews Immunology, 17(9), 559-572.


https://microbial.sciencearchives.org/

Microbial Science Archives (2023) Vol. 3(2), 70-75

Parodi, A., Traverso, P., Kalli, F., Conteduca, G., Tardito, S., Curto,
M., & Filaci, G. (2016). Residual tumor micro-foci and
overwhelming regulatory T lymphocyte infiltration are the
causes of bladder cancer recurrence. Oncotarget, 7(6), 6424.

Pfannstiel, C., Strissel, P. L., Chiappinelli, K. B., Sikic, D., Wach,
S., Wirtz, R. M. & Eckstein, M. (2019). The tumor immune
microenvironment drives a prognostic relevance that correlates
with  bladder  cancer  subtypes. Cancer  immunology
research, 7(6), 923-938.

Povoleri, G. A. M., Scotta, C., Nova-Lamperti, E. A., John, S.,
Lombardi, G., & Afzali, B. (2013). Thymic versus induced
regulatory T cells-who regulates the regulators?. Frontiers in
immunology, 4, 169.

How to cite this article

Sakaguchi, S., Yamaguchi, T., Nomura, T., & Ono, M. (2008).
Regulatory T cells and immune tolerance. cell, 133(5), 775-787.

Salama, P., Phillips, M., Grieu, F., Morris, M., Zeps, N., Joseph, D.
& lacopetta, B. (2009). Tumor-infiltrating FOXP3+ T regulatory
cells show strong prognostic significance in colorectal
cancer. Journal of clinical oncology, 27(2), 186-192.

Takeuchi, Y., & Nishikawa, H. (2016). Roles of regulatory T cells
in cancer immunity. International immunology, 28(8), 401-4009.

Ward, S. T., Li, K. K., Hepburn, E., Weston, C. J., Curbishley, S.
M., Reynolds, G. M. & Adams, D. H. (2015). The effects of
CCRS inhibition on regulatory T-cell recruitment to colorectal
cancer. British journal of cancer, 112(2), 319-328.

Ali, H. O., Albadran, M. F. and Mezban, S. G. (2023). Role of CD4 T-regulator cell and their subsets in Bladder Cancer. Microbial Science Archives, Vol. 3(2),

70-75 https://doi.org/10.47587/MSA.2023.3203

O
This work is licensed under a Creative Commons Attribution 4.0 International License

Publisher’s Note: MD International Publishing stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

75


https://microbial.sciencearchives.org/
https://doi.org/10.47587/MSA.2023.3203
http://creativecommons.org/licenses/by/4.0/

