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INTRODUCTION

Prostate cancer (PCA) is a disturbing health 
problem in men.[1] It is becoming a significant 
health concern for men in Nigeria and membrane 

potential (MP) as well as immune instability may be 
responsible.[2]

The development of PCA may be linked to alterations in 
the movement of ions in and outside the cells affecting MP 
and roles of immune cells in the peripheral circulation.[3] 
There is an antigen-specific immune effect due to complex 
dynamic interplay between antigen-presenting cells, ions, T 
lymphocytes, as well as target cells.[4] It has been observed 
that the progression of PCA is not singly dependent on the 
features of the tumor but also by the host response through 
the production of prostate-specific antigen (PSA). This PCA 
may induce the death of immune cells in the peripheral 

circulation.[5] Hence, affecting the immune parameters. 
This tends to elicit a response to CD8+ T cells and CD4+ 
T cells. The T cell repertoire in an adult is regulated by 
thymic selection where naive CD4+ and CD8+ T cells can 
then interrelate and be primed, with foreign antigen in the 
secondary lymphoid tissues.[6] CD4 T cells help in immune 
protection, which is done through the capacity to help B cells 
make antibodies.[7,8] Hence, inducing macrophages to form 
increased microbicidal activity. T-cells are a subset of white 
blood cells that are involved in the body’s immune system. 
CD4 is a type of protein found on certain immune cells such 
as T-cells, macrophages, and monocytes.[9]

CD4 T-cells are called “helper” cells because they do not 
neutralize infections but rather trigger the body’s response to 
infections.[10,11] While CD8 T-cells which is a type of protein 
on their surface which is involved in part as a “killer” cells 
by producing substances that help ward off viruses and other 
foreign invaders. Simply, the CD4 cells lead the fight against 
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infections. While Similarly, CD8 cells can kill cancer cells 
and other invaders.[12]

This research was aimed to determine the level of MP, the 
immune stability in PCA patients using CD4 + T cells, CD8 
+ T cell counts.

MATERIALS AND METHODS

A total of 40 confirmed PCA male subjects between the age 
of 60 and 80 years with PSA levels >4 ng/ml were used in 
this study, while 40 apparently healthy male subjects without 
PCA between the age of 60 and 80 years with PSA levels 
<4 ng/ml were used as control.

Blood Collection
In all subjects, 4 ml of fasting venous blood was 
collected. Two milliliters were discharged into disodium 
ethylenediaminetetraacetic acid for the estimation of CD4 + 
and CD8 + T cells, while the other 2 ml were discharged into 
plain tubes and serum was separated into a clean, dry Bijou 
bottle after centrifuging the whole blood in westerfuge (model 
684) centrifuge at 5000 g for 10 min. Informed consent of the 
participants was obtained and was conducted in line with the 
ethical approval of the hospital.

Biochemical Assay
The MP was determined by calculation using the Nernst 
Equation.[13] The CD4 + and CD8 + T cells were determined 
within 2 h of collection using the flow cytometric method.[14]

Statistical Analysis
The mean and standard deviation were obtained for each 
parameter. The differences in the means for each parameter 
between the two groups were compared using Student’s t-test.

RESULTS

The results are presented in the table. The results show that 
membrane potential, CD4 + T cells and CD8 + T cells in 
the prostate cancer subjects were significantly decreased 
(p<0.05) compare with the control subjects (Table 1). While 

the level of membrane potential was significantly decreased 
in prostate cancer when compared with control at p<0.05  as 
shown in Table 1.

DISCUSSION

In this study, the level of MP was significantly decreased in 
PCA when compared with control. This could probably be 
associated with a disruption of electron transport chains in 
PCA, affecting ion interactions of ions and flow.[15] This is in 
with the reports in diabetes.[16]

This decrease in MP in PCA may be linked to increased 
generation of free radicals that favors oxidative stress, Hence, 
affecting the ion balance negatively.[17]

Furthermore, the levels of CD4 + and CD8 + T cells in PCA 
subjects were significantly decreased when compared to 
control. This is in line with other reports in cancer.[18] The 
implication of the significant decrease of CD8 + T cells in 
PCA subjects is that it could result to decreased survival in 
PCA subjects. The CD8 + T cells were preferentially targeted 
for cell death compared to circulating CD4 + T cells. This 
indicates membrane and immune instability in the PCA.[19,20]

CONCLUSION

The levels of Membrane Potential, CD4 +, and CD8 + T 
cell counts in prostate cancer patients were significantly 
decreased. This could probably imply an instability of 
membrane potential and immune parameters in the prostate 
cancer subjects.

REFERENCES
1. Balk SP, Ko YJ, Bubley GJ. Biology of prostate-specific 

antigen. J Clin Oncol 2003;21:383-91.
2. Velonas VM, Woo HH, dos Remedios CG, Assinder SJ. 

Current status of biomarkers for prostate cancer. Int J Mol Sci 
2013;14:11034-60.

3. Loeb S, Kettermann A, Ferrucci L, Landis P, Metter EJ, 
Carter HB. PSA doubling time versus PSA velocity to predict 
high-risk prostate cancer: Data from the Baltimore longitudinal 
study of aging. Eur Urol 2008;54:1073-80.

4. Fryland M, Chaillet P, Jemal A, Bray F, Center MM, Ferlay J, 
et al. Global cancer statistics. CA Cancer J Clin 2011;61:69-90.

5. Mahmoud SM, Paish EC, Powe DG, Macmillan RD, 
Grainge MJ, Lee HS, et al. Tumor-infiltrating CD8+ 
lymphocytes predict clinical outcome in breast cancer. J Clin 
Oncol 2011;34:9274.

6. Hoffmann TK, Dworacki G, Tsukihiro T, Meidenbauer N, 
Gooding W, Johnson JT. Spontaneous apoptosis of circulating 
T lymphocytes in patients with head and neck cancer and its 
clinical importance. Clin Cancer Res 2002;8:2553-62.

7. Blake-Mortimer JS, Sephton SE, Carlson RW, Stites D, 
Spiegel D. Cytotoxic T lymphocyte count and survival time in 

Table 1: The level of membrane potential and 
immune status in prostate cancer subjects and 

control
Parameters Prostate cancer Control P value
Membrane 
Potential(J)

148.32±12.85 275.22±16.3 0.000*

CD4+ T cells 
(μl/count)

598± 84 991± 193 0.000*

CD8 +T cells 
(μl/count)

342± 50 705 ±76 0.000*

*Significant at P<0.05



Nnodim et al; Membrane potential and immune stability in prostate cancer 

Journal of Pathology and Infectious Diseases • Vol 3 • Issue 2 •  2020 3

women with metastatic breast cancer. Breast J 2004;10:195-9.
8. Yu D, Ye L. A portrait of CXCR5+ follicular cytotoxic CD8+ T 

cells. Trends Immunol 2018;39:965-79.
9. Lachapelle J, Leung S, Gao D, Foulkes WD, Nielsen TO. 

CD8+ lymphocyte infiltration is an independent favorable 
prognostic indicator in basal-like breast cancer. Breast Cancer 
Res 2012;14:R48.

10. Samji T, Khanna KM. Understanding memory CD8+ T cells. 
Immunol Lett 2017;185:32-9.

11. Lim WA, June CH. The principles of engineering immune cells 
to treat cancer. Cell 2017;168:724-40.

12. Zacchariah R, Barnaba A, Bonte L, Andereassen R. The 
parteccyflow counter could provide an option for CD4+ T-cell. 
Eur Sci J 2014;10:1857-81.

13. Nnodim JK, Nwaokoro JC, Edward U, Oly-Alawuba N. 
Evaluation of selectins, membrane potential and antioxidant 
vitamins in diabetic patients attending general hospital Owerri. 
EC Diabetes Metab Res 2020;4:26-30.

14. Tarhan F, Orçun A, Küçükercan I, Camursoy N, Kuyumcuoğlu U. 
Effect of prostatic massage on serum complexed prostate-
specific antigen levels. Urology 2005;66:1234-8.

15. Luboldt HJ, Schindler, JF, Rübben H. Age-specific reference 
ranges for prostate-specific antigen as a marker for prostate 

cancer. EAU-EBU Update Series 2007;5:38-48.
16. Chellappa S. CD8+ T cells that coexpress RORγt and T-bet are 

functionally impaired and expand in patients with distal bile 
duct cancer. J Immunol 2017;198:1729-39.

17. Mahmoud SM, Lee A, Ellis I, Green A. CD8+ T lymphocytes 
infiltrating breast cancer: A promising new prognostic marker? 
Oncoimmunology 2012;1:364-5.

18. McArdle PA, Canna K, McMillan DC, McNicol AM, 
Campbell R, Underwood MA. The relationship between 
T-lymphocyte subset infiltration and survival in patients with 
prostate cancer. Br J Cancer 2004;91:541-3.

19. Sakaguchi S. Naturally arising CD4+ regulatory T cells for 
immunologic self-tolerance and negative control of immune 
responses. Annu Rev Immunol 2004;22:553-62.

20. Shevach EM. From vanilla to 28 flavors: Multiple varieties of 
T regulatory cells. Immunity 2006;25:195-201.

How to cite this article: NnodimJK, Chinedu-Madu J, 
Uchechukwu2 CF, Njoku-Obi T, OhaleteCN, IbePN. 
Membrane Potential and Immune Stability Assessment in 
Prostate Cancer Patients. J Pathol Infect Dis 2020;3(2):1-3.


