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ABSTRACT 

Despite significant progress achieved with the help of local medical, surgical and laser treatment, 

primary open-angle glaucoma (POAG) remains an actual issue in ophthalmology due to incurable 

blindness and disability 
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INTRODUCTION

The actuality In the pathogenesis of glaucoma 

optical neuropathy (GON) the main role is 

played by the degenerative process leading to 

disorders of axonal transport of subcortical 

centers, in axons, as well as in the bodies of 

ganglion cells [17]. A common cause of nerve 

cell damage and its possible death through 

apoptosis is the loss of trophic support and 

the release of cytokines [Nesterov A.P., 2000]. 

Depending on the stage of glaucoma disease a 

part of optic nerve fibers atrophies, and the 

other part is in parabiosis state, which in due 

time allows restoring their functions under the 

influence of treatment (medication or 
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surgical) [6,7,8,9]. According to a study by 

Vladimirov Yu.A., endothelial dysfunction and 

lipid metabolism disorders will lead to the 

deterioration of blood circulation and 

neurotransmission in the optic nerve, in the 

mechanisms of neuronal apoptosis. Lipids are 

structural components of membranes that 

serve as a form of depositing metabolic fuel 

reserves and play a protective role in the body 

[1,2,3]. 

Undoubtedly, the optimal treatment method 

is to influence the pathogenetic aspects 

leading to GON [Flammer J., Mozaffari M., 

2007]. 

Many foreign colleagues [14,18] positively 

estimate the effect of the nootropic 

preparation citicoline on the biosynthesis of 

structural phospholipids of neuron 

membranes in respect to visual function 

restoration in patients with POAG [15,19,24]. 

Citicoline is an intermediate metabolite in the 

synthesis of phosphatidylcholine, one of the 

main structural components of cell 

membranes. Being a precursor of 

ultrastructural components of cell membrane 

(mainly phospholipids) and having a wide 

spectrum of action, it restores damaged cell 

membranes [16,22,23]. Preventing the 

excessive formation of free radicals, citicoline 

inhibits the action of phospholipases, and also 

prevents cell death, affecting apoptosis 

mechanisms [20,21,25]. Vitolin forte, eye drops 

("Aseptica", Uzbekistan), which contain 

citicoline, appeared on pharmaceutical market 

of Uzbekistan, that led us to conduct 

comparative study of effectiveness of 

neuroprotective action of the medications 

with POAG. 

Objective: to evaluate the efficacy of complex 

treatment of patients with POAG according to 

the data of electrophysiological parameters of 

the central part of the retina and optic nerve. 

MATERIALS AND METHODS 

Clinical material was collected on the basis of 

the Republican Specialized Scientific and 

Practical Medical Center for Eye Microsurgery. 

We examined 60 patients (120 eyes) with 

POAG I, II and III stages with stabilized IOP 

level. Patients were divided into 2 groups 

depending on the type of treatment 

performed: the 1st group (control) ‒ 30 

patients (60 eyes) with POUG to whom the 

medication OMK-2 ("Sofarma", Italy) was 

administered 3 times a day, in the 2nd group 

(main) ‒ 30 patients (60 eyes) were 

prescribed Vitolin forte ("Aseptica", 

Uzbekistan) 3 times a day. The duration of 

application of the medicines was 1 month. The 

main active ingredients of the drugs are: 

citicoline, cyancobolamine and sodium 

hyaluronate. Patients ranged in age from 40 

to 78 years, with an average age of 62.6 ± 3.5 

years, prevailing over middle-aged individuals. 

Both groups were comparable in age, sex and 

stage of disease. 

 

Figure 1. 

Distribution of eyes with POAG in the study groups on the basis of disease Stage  
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All the patients were examined using 

generally accepted ophthalmological 

methods; in particular, visometry with the 

best correction, biomicroscopy, gonioscopy, 

perimetry, tonometry, and also the critical 

flicker-fusion frequency (CFF) was examined 

on the device "Sveto-Test" by "Okulus". The 

CFF study was carried out by light-stimulation 

of photoreceptors using built-in green, blue 

and red light-emitting diodes. The frequency 

of pulsating light up to 60-80 Hz is perceived 

by human eye as visible, and over 80 to 300 Hz 

as a part of the light invisible to the human 

eye [11,12]. During the study, pulses of green, 

blue and red light were applied separately to 

each eye of the subject. The frequency was 

gradually increased from 1-80 Hz to the 

complete fusion of flickers [10]. The results 

were statistically processed with standard 

methods of variation statistics applying t ‒ 

Student's criterion for evaluating the reliability 

of differences by using the "Statgraphics" 

Microsoft Excel 2007 software on Intel's 

Pentium Core 2 Duo computer. 

RESULTS AND DISCUSSION 

In all groups, the CFF indicators in the Hz for 

green light are higher relative to blue and red. 

This phenomenon can be explained by the fact 

that red-sensitive cones are concentrated in 

the central fossa of the retina, and green-

sensitive ones in the paracentral region [4]. 

The obtained results of the CFF in dynamics 

are presented in Table 1, from which it can be 

seen that in patients with POAG in the control 

group there was a significant increase of CFF 

index by 14,4% on the average (before 

treatment ‒ 32,6±0,7, after treatment ‒ 

37,3±0,8) at the I stage, at stage II by 13.8% 

(from 27.5±0.17 to 31.3±0.3) and by 13.7% ‒ at 

stage III (before treatment ‒ 20.40±0.63, after 

treatment ‒ 23.2±0.63), while the Hz range in 

the main group increased by 13.3% at the initial 

stage of POAG, at a developed stage ‒13.0% 

and by 12.7% at a far advanced stage. The 

dynamics of CFF indices testifies to reliably 

higher functional activation of retinal ganglion 

cells and their axons in patients of both 

groups after our treatment. 
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Table 1. 

Dynamics of changes in CFF indices (Hz) with POAG under the influence of neuroprotective 

treatment 

 

POAG stages by 

group 

Variation range of CFF (Hz)  

Green color Blue color Red color 

Before 

treatment 

After 

treatment 

Before 

treatment 

After 

treatment 

Before 

treatment 

After 

treatment 

 

I  

stage 

Group 1  
36,4±0,6 41,4±0,9 30,2±0,8 34,3±0,9 31,3±0,7 36,2±0,5 

Group 2 36,6±0,3 41,5±0,6 30,2±0,8 33,9±0,7 31,6±0,5 36,1±0,4 

 

II  

stage 

Group 1  30,1±0,2 34,5±0,3 25,6±0,2 28,7±0,1 26,7±0,1 30,8±0,5 

Group 2  
29,9±0,1 33,9±0,4 24,9±0,4 27,9±0,9 25,9±0,8 29,5±0,9 

 

III 

stage 

Group 1 
22,9±0,4 25,1±0,8 18,8±0,8 21,9±0,5 19,8±0,7 22,6±0,6 

Group 2  
22,3±0,5 24,8±0,9 18,6±0,7 21,1±0,1 19,7±0,6 22,4±0,9 

It was found that the prescription 

neuroprotective therapy at the initial stage in 

patients with POAG increases and maintains 

the electrical sensitivity of nerve fibers more 

and for longer than in other stages of the 

disease, preventing the progression of POAG.  

This indicates less damage to the nerve cell 

and its possible death by apoptosis in the early 

stages.  It should be noted that a higher 

efficacy of the medications in terms of CFF 

was found in patients in the control group 

compared to the main group, however, no 

reliable difference between them was found. 

Thus, it can be concluded that the use of 

OMK-2 and Vitolin forte preparations 

containing citicoline in the complex treatment 

of POAG in all stages, due to the 

neuroprotective action, increases the CFF 

values with different color impulses, which 
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indicates a greater degree of visual analyzer 

activation                                     

 

CONCLUSION 

1. The obtained results of the CFF 

parameters indicate a rather high clinical 

efficacy of the OMK-2 and Vitolin forte 

preparations in the complex treatment of 

POAG patients with a compensated IOP 

level. 

2. A significant increase in the 

electrophysiological parameters of the 

central part of the retina of the eye and 

optic nerve in patients with POAG allows 

recommending new domestic preparation 

Vitolin forte as an effective background 

neuroprotective therapy. 
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