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Abstract
Aim: The levels of serum Selectins (P and E-Selectin), membrane potential and antioxidant vitamins were determined in diabetic

patients attending General Hospital Owerri, Nigeria.
Materials and Methods: A case control study involving 600 diabetics between the ages of 20 and 60 years attending General Hospi-

tal Owerri. Also, 600 apparently healthy persons within the ages of 20 and 60 years served as control. Fasting venous blood was collected for the determination of serum P-selectin, E-selectin, membrane potential, vitamins C and E. The serum selectins and vitamins
were estimated using enzyme linked immunosorbent assay (ELISA). While membrane potential was calculated using Nerst equation.
The Independent Student t test was used for statistical analysis.

Results: The levels of P-Selectin and E-Selectin were significantly higher in diabetes (p < 0.05), when compared with the control. The
levels of membrane potential, vitamin C and Vitamin E were significantly decreased in diabetes (p < 0.05), when compared with the

control.
Conclusion: The result suggests, that diabetes could probably be associated with increased P-Selectin and E-Selectin levels which

may be useful diagnostic tool for predicting the severity of diabetes. Also, the decreased membrane potential could be linked to decreased energy while reduced vitamins in diabetes could be linked to oxidative stress.
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Introduction
Diabetes is a disorder of metabolism which is the way the bodies use digested food for growth and energy [1]. There are three main

types of diabetes: type 1, type 2 and gestational diabetes. Type 1 diabetes is referred as juvenile diabetes [2]. It can also called insulin-

dependent diabetes, is a chronic condition in which there is malfunction of the pancreas which produces little or no insulin [3]. Insulin
is a hormone needed to allow glucose to enter cells to release energy. It is a number of diseases that involve problems with the hormone

insulin. In fact, the pancreas produces insulin to aid the body store and use the sugar and fat from the eaten food. It can occur when the
pancreas produces very small or no insulin, or when the body does not respond adequately to insulin [4,5].

Genetics and some viruses may be likely factors that lead to type 1 diabetes. This type 1 diabetes appears during childhood or adoles-

cence [6].
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It may be characterized by the following: Increased thirst, excessive urination, extreme hunger, unintended weight loss, irritability and

other mood changes, fatigue and weakness as well as blurred vision [7].

It could be caused by the body’s own immune system - which normally fights harmful bacteria and viruses -which mistakenly destroys

the insulin-producing islet, or islets of Langerhans cells in the pancreas [8].

Membrane potential simply implies the difference in charges between the internal and external of a neuron, which is created due to

the unequal distribution of ions on both sides of the cell. It is the difference between the electric potential in the intracellular and extracellular matrices of the cell when it is not excited. Each cell of the body has its own membrane potential, but only excitable cells - nerves and

muscles - are capable to change it and generate an action potential. It is quite necessary to note that there are many ions in the cell and ex-

tracellular space, but not all of them can sieve through the cell membrane. Those that can, are diffusible ions (sodium, potassium, calcium
and chloride), and those that cannot are non-diffusible ions (proteins). Hence, both groups of ions contribute to membrane potential [13].
This membrane potential could be as a result of unequalities in concentration and permeability of important ions across a membrane.

Because of the disparity concentrations of ions across a membrane, the membrane has an electrical charge. Membrane potential could

also be referred as the difference in voltage between the internal and external of a cell. It is necessary to note that Sodium-potassium
pumps move two potassium ions into the cell as three sodium ions are pumped out to maintain the negatively-charged membrane inside
the cell. As a result, helps to maintain the membrane potential. Antioxidants like vitamins C and E may be necessary for maintenance of
membrane potential [14].

Antioxidants are substances that can prevent or reduce damage to cells associated with free radicals [8]. They are sometimes called

“free-radical scavengers. The sources of antioxidants can be natural or artificial [9]. These antioxidants help to neutralize free radicals in
the bodies, and hence boost overall health It can protect against the cell damage that free radicals cause, known as oxidative stress [9,10].
The examples of antioxidants include: vitamin A, vitamin C, vitamin E, beta-carotene etc [11,12].

Diabetes is highly common with its attendant morbidity and mortality. It is on the light of the above that this study was embarked upon

to evaluate status of E selectin and P selectin, membrane potential and antioxidant vitamins in diabetes. This study was equally undertaken so that the knowledge gained from the research work may suggest a better understanding and management of diabetes.

Materials and Methods
Research design

A case control study design was conducted in General Hospital Owerri from January, 2017 to October, 2017.
Subjects

A total of 600 confirmed diabetic patients within the ages of 20 - 60 years attending General Hospital Owerri were involved in the study

while 600 apparently healthy non-diabetic within the ages of 20 - 60 years served as control.
Blood collection

In all subjects 4 ml of fasting veinous blood was collected into plain tubes. The serum was separated into a clean dry bijou bottle after

centrifuging the whole blood in westerfuge (model 684) centrifuge at 5,000g for 10 minutes. Informed consent of the participants was
obtained and was conducted in line with the ethical approval of the hospital.
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Biochemical assay
The serum selectins, vitamin C and E were determined by Enzyme link immunosorbent method [13].

The serum calcium was estimated using Randox Kit. While membrane potential was determined by calculation using Nerst Equation

[14].

Statistical analysis
The results were expressed as mean ± standard deviation. The statistical evaluation of data was performed by using independent stu-

dents t- test. The level of significance was calculated at p < 0.05.

Result

Parameters

Diabetics

Control

E Selectin (ng/ml)

45.74 ± 6.11*

14.20 ± 4.76

P Selectin (ng/ml)

Membrane potential (J)
Vitamin C (mg/ml)

Vitamin E (mg/ml)

142.22 ± 4.99*

159.83 ± 11.43*
8.79 ± 0.40*

0.99 ± 0.60*

106.65 ± 8.88

266.65 ± 14.77
4.72 ± 0.62

1.53 ± 0.84

Table 1: The levels of E and P-selectins, membrane potential and vitamin s C and E among diabetics and control subjects.
*: Significantly different from control at P < 0.05.

Discussion
Diabetes is a situation that impairs the body’s ability to process blood glucose. Diabetes can lead to a buildup of glucose in the blood,

which can increase the risk of dangerous complications like heart disease [15,16].

In this study, the level of P-selectin was significantly increased in diabetics when compared with non-diabetics. The higher levels of

P-selectin in diabetics suggest that the excess circulating P-selectin contributes to the pathogenesis of poor insulin regulation. This is in
line with the work of Agwunobi KE., et al [17].

In the same vein, the level of E-selectin was significantly increased in diabetics when compared with non-diabetics. This could prob-

ably be linked to oxidative stress in diabetics. This is in agreement with the work of [13].

On the other hand, the level of membrane potential was significantly decreased in diabetics when compared with non diabetics. This

could probably be linked to a disruption of electron transport chains in diabetics [18]. In the same vein, poor sodium potassium pump
could be implicated in the decrease in membrane potential among diabetics. This sodium-potassium pump uses energy to expel 3 mol-

ecules of sodium in exchange for 2 molecules of potassium. This is useful due to the fact that this pump creates concentration gradients
for sodium and potassium, promoting more sodium in the extracellular space, and more potassium in the intracellular space.

Furthermore, the levels of vitamin C and vitamin E were significantly decreased in diabetics when compared with non-diabetics. This

may be linked to cell damage and an increase in enzymes that generate free radicals [19,20]. This is in line with the work of [21] in which
antioxidant vitamins were decreased.

Citation: Nnodim Johnkennedy., et al. “Evaluation of Selectins, Membrane Potential and Antioxidant Vitamins in Diabetic Patients
Attending General Hospital Owerri”. EC Diabetes and Metabolic Research 4.10 (2020): 26-30.

Evaluation of Selectins, Membrane Potential and Antioxidant Vitamins in Diabetic Patients Attending General Hospital Owerri

Conclusion

29

In conclusion, diabetics could be associated with high levels of E-Selectin and P- Selectin as well as decreased levels of vitamins C and E

which could enhance the risk of complications. Hence, E-Selectin and P- Selectin could be an important diagnostic tool in diabetic patients.
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