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 Aim: The serum immunoglobulin (IgA,IgG,IgE) levels of glaucoma patients  attending  
General  Hospital Owerri, Nigeria were evaluated to determine whether or not the 

serum levels of these immunoglobulins were normal.  Materials and Methods: One 

hundred confirmed glaucoma patients. 45–75 years were selected. One hundred normal 
subjects age 45–75 years were used as control. Results: The levels of immunoglobulins 

(IgA and IgG.) were not affected significantly in glaucoma (p<0.05), except 

immunoglobulin E, that was significantly increased, when  compared  with  the  
control. Conclusion: The result suggests, that increase in IgE indicates that glaucoma 

could have more allergies.  
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INTRODUCTION 

 

 Glaucoma is a group of eye diseases in which the optic nerve at the back of the eye is slowly damaged. In 

some people this damage is due to an increased pressure inside the eye  which is a result of blockage of the 

circulation of aqueous, or its drainage (Leffler, C.T., 2015). While in other patients, the damage may be caused 

by poor blood supply to the vital optic nerve fibres, a weakness in the structure of the nerve, and/or a problem in 

the health of the nerve fibres themselves Although anyone can get glaucoma, some people have a higher risk, 

those with a family history of glaucoma, diabetes, migraine, short sightedness (myopia),long sightedness 

(hyperopia), eye injuries, blood pressure, past or present use of cortisone drugs (steroids) (Casson, Robert, J. 

2012). 

 People in these groups should have their first eye check no later than the age of 35. For most people, it is 

recommended to have an eye check for glaucoma by the age of 40.Glaucoma is disorders that result in optic 

nerve fibre layer damage, often associated with increased fluid pressure in the eye. It is classified into two main 

categories: open-angle and closed-angle glaucoma. Open-angle chronic glaucoma is painless. It develops slowly 

over time and often has no symptoms until the disease has progressed significantly. It is treated with either 

glaucoma medication to lower the pressure, or with various pressure-reducing glaucoma surgeries. On the other 

hand, Closed-angle glaucoma is characterized by sudden eye pain, redness, nausea and vomiting, and other 

symptoms resulting from a sudden spike in intraocular pressure, and is treated as a medical emergency 

(Kingman, Sharon, 2004). 

 Glaucoma can permanently damage vision in the affected eye(s) by reducing the visual field and then 

potentially leading to blindness if it is not treated. The loss of vision often occurs gradually over a long period of 

time, and symptoms only occur when the disease is in advanced stage. Once lost, vision cannot normally be 

recovered, so treatment is aimed at preventing further loss. Globally, glaucoma is the second-leading cause of 

blindness after cataracts. It is also the leading cause of blindness in Nigeria particularly in Imo State. If glucoma 

is detected early enough, it is possible to arrest the development or slow the progression with medical and 

surgical means (Leffler, C.T.,) 

 Glucoma tends to induce oxidative stress which affects the immunoglobulin reponses. Immunoglobulin 

(Ig), is a glycoprotein formed by plasma cells that is used by the immune system to identify and neutralize 
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pathogens such as bacteria and viruses5. The immunoglobulin recognizes a unique molecule of the antigen, via 

the variable region. Using this binding mechanism, an antibody can attacka microbe or an infected cell by other 

parts of the immune system, or can neutralize its target directly via blocking a part of a microbe that is important 

for its invasion and survival. Immunoglobulin can come in different  classes which include IgA, IgD, IgE, IgG, 

and IgM (Litman, G.W., 1993; Diaz, M., 2002).  

 In fact, microbes can trigger an immunological response. Successful recognition and eradication of many 

different types of microbes requires diversity among immunoglobulin, their amino acid composition varies 

allowing them to interact with many different antigens (Underdown, B., J. Schiff, 1986; Roux, K., 1999). Owing 

to scarcity of information on immunoglobulin relevance, this study tends to evaluate the immunoglobulins  

among glaucoma patients visiting General Hospital Owerri, Imo State Nigeria. 

 

MATERIALS AND METHODS 

 

 Patients attending General Hospital Owerri who were 45 to75years of age and presented for glaucoma 

participated. . Exclusions were defined as having had ocular surgery in the month prior to their appointment 

date, being less than 45 years of age, and/or having secondary glaucoma associated with ocular or systemic 

disorders. Subjects provided informed consent prior to enrollment in the study.  

 After obtaining informed consent, subjects were provided a routine ophthalmic examination of both eyes 

including visual acuity assessment, intraocular pressure measurement, visual field examination, external slit 

lamp examination, and dilated retinal exam to confirm glaucoma. 

 Blood sample: In all subjects, 5ml of venous  blood  was collected into  a non -  anticoagulated  tubes. The 

sample was spun in a Wisterfuge (model 684), centrifuge at 1000g for 10 minutes and the serum collected into a 

clean dry bijou bottle. Immunoglobulins were estimated.  

 Informed consent of the participants was obtained and was conducted in line with the ethical approval of 

the hospital. 

 

Biochemical assay: 

 Immunoglobulin.A,.G.and.E. Levels were determined by use of immunoglobulin kits AGAPPE IgG, 

IgA,and IgE.  . The purpose is to quantitate serum levels of immunoglobulins (IgG, IgA, IgE.It is based on 

measurement of the rate of increase in light scattered from particles suspended in solution as a result of 

complexes formed during an antigen-antibody reaction. 

 

Statistical analysis:   

 The results were expressed as mean ± standard deviation. The statistical evaluation of data was performed 

by using students t- test. The level of significance was calculated at P<0.05. 

 

Results:  
Table 1: Immunoglobulin levels in glaucoma and control. 

PARAMETERS IgA(Mg/dl) IgG (Mg/dl) IgE(mg/dl) 

Control 

 
 

359.94± 92.6 

 
 

1322.66±92.7 

 
 

 

43.21 ±18.7 

 

Glaucoma 
363.19 ±119.5 

 
 

 

1319.7±244.1 

 
 

 

 

71.41±22.6* 
 

*Significantly different from control at P<0.05. 

 

. The level of IgA, and IgG, were not significantly affected in glaucoma when compared with the control 

while  IgE was significantly increased when compared with the control(P>0.05)(Table 1) 

 

Discussion:  

 Glaucoma is the second leading cause of blindness in developing countries and the foremost cause of 

irreversible blindness worldwide. Glaucoma is a disease that defies cut and dried diagnostics. It is usually 

defined by the presence of at least two of the three hallmarks including elevated intraocular pressure, optic disc 

cupping, and visual field loss. Changes in classes of immunoglobulins are useful in interpreting the immune 

response in glaucoma. 

 In this study, it was observed that IgE in glaucoma subjects were significantly increased when compared 

with control .The is in line with the work of Adlin10. IgE elevation indicates an allergic process is likely 

present. This shows that IgE affects the immune system, hence leading to formation of higher IgE. IgE primes 

the IgE-mediated allergic response by binding to Fc receptors found on the surface of mast cells and basophils. 

Fc receptors are also found on eosinophils, monocytes, macrophages and platelets in humans. 

https://en.wikipedia.org/wiki/Bacterium
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 IgE can upregulate the expression of both types of Fcε receptors. FcεRI is expressed on mast cells, 

basophils, and the antigen-presenting dendritic cells in both mice and humans. Binding of antigens to IgE 

already bound by the FcεRI on mast cells causes cross-linking of the bound IgE and the aggregation of the 

underlying FcεRI, leading to the degranulation and the release of mediators from the cells. Basophils, upon the 

cross-linking of their surface IgE by antigens, release type 2 cytokines like interleukin-4 (IL-4) and interleukin-

13 (IL-13) and other inflammatory mediators. The low-affinity receptor (FcεRII) is always expressed on B cells; 

but IL-4 can induce its expression on the surfaces of macrophages, eosinophil and platelets. .Epidemiological 

research shows that IgE level is increased when infected by Schistosoma mansoni, Necator americanus, and 

nematodes in human (Fanning, L.J.,1996; Hozumi, N., S. Tonegawa, 1976). 

 .On the other, it was observed that IgA and IgG in glaucoma subjects were not significantly affected when 

compared with control. Immunoglobulin A is an antibody that plays a critical role in mucosal immunity. More 

IgA is produced in mucosal linings than all other types of antibody combined. 

  

Conclusion:   

 It is quite obvious that the level of IgE is elevated in glaucoma. This could indicate that IgE is contributes 

greatly in immunological response to glaucoma 
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