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Âñòóï. Àêòóàëüí³ñòü ðîáîòè ïîëÿãàº ó âèçíà÷åíí³ ä³¿ ë³ïîàòó ïðè ë³êóâàíí³ 
õâîðèõ íà â³êîâó ìàêóëîäèñòðîô³þ. 
Ìåòà äîñë³äæåííÿ: âèâ÷èòè âïëèâ ïðåïàðàò³â ë³ïîåâî¿ êèñëîòè íà ò³îëî-
âèé ñòàòóñ â êðîâ³ õâîðèõ íà â³êîâó ìàêóëîäèñòðîô³þ çà íàÿâí³ñò³ çàïàëü-
íîãî ïðîöåñó â óâåàëüíîìó òðàêò³. 
Ìàòåð³àë ³ ìåòîäè. Êë³í³÷í³ äîñë³äæåííÿ ïðîâåäåí³ ó 66 õâîðèõ ç ïî-
÷àòêîâîþ ñòàä³ºþ äåãåíåðàö³¿ ìàêóëè ³ õðîí³÷íèì çàïàëüíèì ïðîöåñîì 
óâåàëüíîãî òðàêòó. Áóëî âèä³ëåíî äâ³ ãðóïè õâîðèõ: îñíîâíà (34 õâîðèõ) ³ 
êîíòðîëüíà (32 õâîðèõ). Ó êðîâ³ õâîðèõ îáîõ ãðóï âèçíà÷àëè âì³ñò â³äíîâ-
ëåíîãî ³ îêèñëåíîãî ãëóòàò³îíó ³ ò³îëîâèõ ³ äèñóëüô³äíèõ ãðóï äî ³ ï³ñëÿ 
ë³êóâàííÿ. 
Ðåçóëüòàòè. Â îðãàí³çì³ õâîðèõ íà äåãåíåðàö³þ ìàêóëè ³ óâå¿òîì ï³ä âïëè-
âîì ïðåïàðàòó ë³ïîåâî¿ êèñëîòè ï³ñëÿ êóðñó ë³êóâàííÿ çðîñòàº ð³âåíü â³ä-
íîâëåíî¿ ôîðìè ãëóòàò³îíó ³ ò³îëîâèõ ãðóï á³ëê³â (íà 15,2 % ³ 12,4 % â³äïî-
â³äíî), çíèæóºòüñÿ êîíöåíòðàö³ÿ îêèñëåíîãî ãëóòàò³îíó íà 25,4 % ³ ð³âåíü 
äèñóëüô³äíèõ çâ’ÿçê³â íà 20,8 %. 
Âèñíîâêè. Âêëþ÷åííÿ ë³ïîºâî¿ êèñëîòè äî òðàäèö³éíîãî ë³êóâàííÿ ñâ³ä÷èòü 
ïðî ¿¿ ñïðèÿòëèâèé âïëèâ íà ò³îëîâèé ñòàòóñ â êðîâ³ õâîðèõ íà äåãåíåðàö³þ 
ìàêóëè ³ óâå¿ò. 
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Ââåäåíèå. Àêòóàëüíîñòü ðàáîòû ñîñòîèò â âûÿñíåíèè äåéñòâèÿ ëèïîàòà 
ïðè ëå÷åíèè áîëüíûõ âîçðàñòíîé ìàêóëîäèñòðîôèåé. 
Öåëü èññëåäîâàíèÿ: èçó÷èòü âëèÿíèå ïðåïàðàòîâ ëèïîåâîè êèñëîòû íà òè-
îëîâûé ñòàòóñ â êðîâè áîëüíûõ âîçðàñòíîé ìàêóëîäèñòðîôèåé ñ íàëè÷èåì 
âîñïàëèòåëüíîãî ïðîöåññà â óâåàëüíîì òðàêòå. 
Ìàòåðèàë è ìåòîäû. Êëèíè÷åñêèå èññëåäîâàíèÿ ïðîâåäåíû ó 66 áîëüíûõ 
ñ íà÷àëüíîé ñòàäèåé äåãåíåðàöèè ìàêóëû è õðîíè÷åñêèì âîñïàëèòåëüíûì 
ïðîöåññîì â óâåàëüíîì òðàêòå, áûëî âûäåëåíî äâå ãðóïïû áîëüíûõ: îñíîâ-
íàÿ (34 áîëüíûõ) è êîíòðîëüíàÿ (32 áîëüíûõ). Â êðîâè áîëüíûõ îáåèõ ãðóïï 
ïðîèçâîäèëè îïðåäåëåíèå âîññòàíîâëåííîãî è îêèñëåííîãî ãëóòàòèîíà è 
òèîëîâûõ è äèñóëüôèäíûõ ãðóïï äî è ïîñëå ëå÷åíèÿ. 
Ðåçóëüòàòû. Â îðãàíèçìå áîëüíûõ ìàêóëÿðíîé äåãåíåðàöèåé è óâåèòîì ïîä 
âëèÿíèåì ïðåïàðàòà ëèïîåâîé êèñëîòû âîçðàñòàåò óðîâåíü âîññòàíîâëåí-
íîé ôîðìû ãëóòàòèîíà è òèîëîâûõ ãðóïï áåëêîâ ïîñëå êóðñà ëå÷åíèÿ (íà 
15,2 % è 12,4 %) è ñíèæàåòñÿ êîíöåíòðàöèÿ îêèñëåííîãî ãëóòàòèîíà íà 
25,4 % è óðîâåíü äèñóëüôèäíûõ ñâÿçåé íà 20,8 %. 
Âûâîäû. Âêëþ÷åíèå ëèïîåâîé êèñëîòû â òðàäèöèîííîå ëå÷åíèå ñâèäåòåëü-
ñòâóåò î áëàãîïðèÿòíîì åå âëèÿíèè íà òèîëîâûé ñòàòóñ â êðîâè áîëüíûõ 
ìàêóëÿðíîé äåãåíåðàöèåé è óâåèòîì. 

Êëþ÷åâûå ñëîâà: äåãåíåðàöèÿ, 
ìàêóëà, ïåðåäíèé óâåèò, ëèïîåâàÿ 
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Introduction: Macular degeneration (MD) is cur-
rently one of the most common and severe eye diseases 
in the world [1]. 

It should be noted that besides the main risk factors- 
the age, there are a number of additional factors. These 
primarily include genetic predisposition, hypertension, 
atherosclerosis, deterioration of choroid perfusion and 
slowing blood flow in the posterior ciliary arteries, weak-
ening the transport of oxygen in the blood, change in the 
rheological properties of blood and tendency to micro-
thrombosis [7, 10, 16]. 

The main role of triggering mechanisms of the 
pathogenesis of AMD is an imbalance of processes of 
free-radical oxidation and anti-radical system of exog-
enous and endogenous in nature. As a result, the body 
sharply increases the concentration of free radicals and 
other reactive oxygen species decrease the level of func-
tional groups of proteins (thiol, carboxyl groups and 
etc.) [6, 19]. 

By interacting with free radical compounds, anti-
oxidants, transform them into stable molecular forms, 
thereby interrupting the continued reaction of peroxida-
tion. In the hydrophilic condition active antioxidant that 
neutralizes free radicals and prevents oxidative change is 
ascorbic acid [22]. 

It should be paid attention to the fact that a signifi-
cant percentage of uveitis among eye diseases, include 
chronic relapsing, not sufficiently effective treatment 
cause severe consequences of inflammatory diseases of 
the vascular tract of the eye and the high incidence of 
blindness and disability of vision due to uveitis. Paying 
close attention of Ophthalmologists to the issues of diag-
nose and treat of uveitis and its complications explained 
by the fact that in recent years there has been an increase 
in their number [4, 5, 17]. 

Currently, in order to delay progression of disease are 
used medication (vasodilator, antiplatelet, vitamins C 
and E, beta-carotene in combination with zinc prepara-
tions and compounds that improve tissue respiration — 
cocarboxylase, ATP) [8]. 

Of particular interest recently is lipoic acid. 
Thioctic or -lipoic acid, being inherently natural 

metabolite involved in many physiological processes, 
and is effective agent for metabolic pharmacotherapy. 
It has a wide range of biological and pharmacological 
effects [2, 9, 14, 20]. It has a high rate of penetration 
through biological membranes, and the presence of thiol 
groups in the molecule of lipoic acid gives it, antioxidant 
properties — free radical Oxygen absorber compounds 
which prevents damage to mitochondria and promotes 
more efficient DNA repair after damage caused by oxi-
dative stress [11, 13, 15, 18, 21]. 

Objective: To study the effect of drugs lipoic acid on 
the thiol group in the blood of patients with age-related 
macular degeneration with the presence of inflamma-
tion in the uveal tract. 

Material and methods 
Clinical studies were conducted on 66 patients with 

MD(Macular Degeneration) and chronic inflammation in the 
uveal tract. 

In the treatment process divided patients into two groups: 
the main (34 patients) and control group (32 patients). In the 
complex treatment of all patients were: corticosteroids, antibi-
otics and mydriatics eye drops, desensitizing and tissue prepara-
tions and vitamins. 

For main group Patients ,additionally prescribed lipoic acid. 
The Ophthalmological examination was performed using vi-

sual acuity, perimetry, tonometry, biomicroscopy, ophthalmos-
copy. 

The patients in main and control group were compared by 
sex, age, duration of the disease. 

In the blood of patients in both groups were determined 
reduced and oxidized glutathione and also thiol and disulfide 
groups before and after treatment. 

The principle method for determining glutathione based on 
the reaction between glutathione and methylglyoxal in the pres-
ence of a glyoxalase enzyme to form a conjugated S-lacteol glu-
tathione having a maximum absorption at wavelength of 240 nm 
[12]. 

The principle method for determining the oxidized form of 
glutathione is that as a result of enzymatic reduction of glutathi-
one by glutathione reductaze enzyme, oxidation of the reduced 
form of nicotinamide adenine dinucleotide phosphate (NADPH) 
occures,its subsidence is recorded spectrophotometrically at 
wave length of 340 nm. 

The range of determined concentrations of reduced and 
oxidized forms is — from 5 to 200 mcg / ml of the appropri-
ate solution. Mean coefficient of variation of the method for 
the specified range of the reduced form — 4.0 %, the oxidized 
form — 5.0 %. For the measurement used the spectrophotom-
eter( Sph-26) [12]. 

The amount of sulfhydryl groups are judged by the number 
of theo nitrophenyl anion liberated by the interaction of 5.5 -di-
thiobis (2-nitrobenzoic acid) with free SH-groups of proteins. 
Protein disulfide group reduced with dithiothreitol to sulfhydryl 
groups. Comparing the free anion theo nitrophenyl before and 
after the addition of dithiothreitol, calculated number of disul-
fide groups in the protein. 

The Optical density of solutions was measured at a wave-
length of 412 nm Spectrocolorimetry «Specol-210.» The aver-
age value of the coefficient of variation of the method — 1.02 %. 
The content of sulfhydryl and disulfide groups is expressed in 
micromol / l [12]. 

The results of experimental study were processed using ap-
propriate methods of statistical analysis using the SPSS 11. [3]. 

Results and discussion 

Data about content of reduced and oxidized gluta-
thione in the blood of patients in the control and main 
groups before and after treatment are shown in Table 1. 

As seen from the data, in patients with MD (Mac-
ular Degeneration) on the background of uveitis in 
the control group (conventional treatment), before 
treatment level of reduced glutathione was reduced to 
(534.36±38.32) micromol / L, which was — 68.3 %, 
compared to normal — (782.32±62.40) micromol / l. 
After treatment, the level of reduced glutathione was — 
(573.38±37.20) micromol / L — 73.3 % compared with 
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the normal,but compared with those before treatment 
increasing the level of reduced glutathione was — 7.3 %. 

In the main group patients (conventional treatment 
and lipoate ,i.e A salt or ester of lipoic acid) the level 
of reduced glutathione before treatment was reduced to 
(545.08±3.50) micromol / L, which was — 69.8 % com-
pared to the normal. When using lipoate glutathione 
level was — (627.93±48.32) micromol / l — 80.3 % rela-
tive to the normal level, but with respect to data before 
treatment, level of reduced glutathione after application 
of lipoate increased by 15.2 %. 

By comparing these data, it should be noted that the 
use of lipoate increased level of reduced glutathione in 
the main group up to 109.5 % compared with the control 
group after conventional treatment. 

Studying the level of oxidized glutathione, it 
should be noted that in the group of patients with tra-
ditional treatment, the investigated index was raised to 
(213.92±15.30) micromol / L, which was 152.3 % com-
pare to the normal (140.46±10.24) micromol / l. After 
treatment, the level of oxidized glutathione in this group 
was- (190.83±13.20) micromol / L, i.e. — 135.9 % rela-
tive to the normal, where in, the difference between the 
data before and after the treatment not confirmed statis-
tically (p> 0.05). 

In patients with conventional treatment (main 
group), the level of oxidized glutathione before treat-
ment was raised to (207.52±16.04) micromol / L, which 
was — 147.7 % compared to the normal. When lipoate 
included in treatment, the level of oxidized glutathione 
was (154.82±11.36) micromol / l — 110.2 %. In this 
case, after treatment the level of oxidized glutathione 

decreased compared with its contents before treatment 
up to 25.4 %. 

Use of lipoate in patients AMD on the background 
of uveitis together with conventional treatments led to 
reduction of oxidized glutathione up to 81.1 % as com-
pared with the group without lipoate. 

The data about the content of protein thiol and di-
sulfide groups in the blood of patients in the control and 
main groups before and after treatment shown in Table 2. 

As seen from the data presented in AMD patients 
on the background of uveitis in the control group (con-
ventional treatments) before treatment,the level of 
thiol groups was reduced to (667.38±35.24) micromol 
/ L, which was — 76.3 %, compared to the normal — 
(874.52±52.30) micromol / l. After treatment, the level of 
thiol groups was (704.70±38.64) micromol / L — 80.6 % 
compared with the normal, but in relation to the data be-
fore treatment the level of thiol groups increased by 5.6 %. 

In the main group patients (conventional treatment 
and lipoate) the level of thiol groups before treatment 
was reduced to (687.42±34.50) micromol / L, which was 
78.6 % compared to normal. After applying lipoate , lev-
el of thiol groups was — (772.67±35.43) micromol / L — 
88.4 % or 88.4 % compared to normal but in relation to 
the data before treatment the level of thiol groups with 
drug treatment and use of lipoate increased by 12.4 %. 

Thus the use of lipoate increased level of thiol groups 
in the main group up to 109.6 % compared with the con-
trol group after conventional treatment. 

The original amount of disulfide groups in the con-
trol group was increased to (316.24±16.50) micromol / 
l, i.e- 140.3 % compared the normal — (225.40±12.38) 

Table 1. The content of reduced and oxidized glutathione in the blood of patients in the control and main group before and after 
treatment

The investigated index
The statistical 

index
Normal

The control group The main group
Before treatment After treatment Before treatment After treatment

Reduced glutathione 
(micromol/l)

n 
M 
m 
P 
% 
P1 
%1 
P2 

2 %

38 
782.32 
62.40 

– 
100.0 

– 
– 
– 
–

32 
534.36 
38.32 
<0.01 
68.3 

– 
100.0 

– 
100.0

32 
573.38 
37.20 
<0.01 
73.3 

>0.05 
107.3 

– 
100.0

34 
545.08 
39.50 
<0.01 
69.8 

– 
100.0 
>0.05 
102.0

34 
627.93 
48.32 
>0.05 
80.3 

<0.05 
115.2 
>0.05 
109.5

Oxidized glutathione 
(micromol/l)

n 
M 
m 
P 
% 
P1 
%1 
P2 
%2 

38 
140.46 
10.24 

– 
100.0 

– 
– 
– 
–

32 
213.92 
15.30 

<0.001 
152.3 

– 
100.0 

– 
100.0

32 
190.83 
13.20 
<0.01 
135.9 
>0.05 
89.2 

– 
100.0

34 
207.52 
16.04 

<0.001 
147.7 

– 
100.0 
>0.05 
97.0

34 
154.82 
11.36 
>0.05 
110.2 
<0.01 
74.6 

<0.05 
81.1

Note: p — the level of significance of differences the data in relation to normal; p1 — comparison the level of significance of dif-
ferences the data before and after the treatment in the control and main groups, p2 — the level of significance of differences in the 
comparison of data between the two groups before and after treatment. 
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micromol / l. After treatment in this group ,the investi-
gated index was (290.94±13.32) micromol / l — 129.1 % 
compared to the normal. In this case, the differences 
were not statistically significant. 

In the main group of patients, the amount of disulfide 
groups before treatment was raised to (310.55±14.30) 
micromol / L, which was — 137.8 % compared to 
the normal. After applying the lipoate, it increased to 
(245.96±12.25) micromol / l — 109.1 % as compared to 
the normal. Therefore, the content of disulfide groups 
after the treatment decreased by 20.8 % compared to the 
data before treatment. 

The Comparison of results of treatment in both 
groups showed that the use of lipoate reduces the level of 
disulfide groups up to 84.5 %. 

The Summarizing the results of clinical and bio-
chemical studies on the effect of lipoic acid on the sta-
tus of the thiol-disulfide exchange in patients with age-
related macular degeneration and chronic uveitis, it 
should be noted that on the background of increasing the 

level of reduced glutathione and thiol groups of proteins 
under conditions of using drug lipoate in complex the 
treatment is observed a more pronounced relative reduc-
tion of oxidized thiol (oxidized glutathione and disulfide 
bonds in proteins). The latter occurs, most likely due to 
reduction of oxidative stress, characteristic of, degenera-
tive and inflammatory diseases. 

Conclusions

1. In the body of patients with MD and uveitis under 
the influence of drugs lipoic acid significantly reduced 
the degree of disturbance of the thiol-disulfide ex-
change, which results in a distinct increase in the levels 
of reduced glutathione and thiol groups of proteins after 
treatment (up to 15.2 and 12.4 %, respectively). 

2. Of particular significant was relative reduction in 
the process of oxidation of thiol compounds, manifested 
in a decrease in the concentration of oxidized glutathi-
one up to 25.4 % and the level of disulfide bonds up to 
20.8 %. 

Table 2. The content of protein thiol and disulfide groups in the blood of patients in the control and main group before and after 
treatment.

The investigated index
The statistical 

index
Normal

The control group The main group
Before treatment After treatment Before treatment After treatment

Thiol groups 
(micromol/l)

n 
M 
m 
p 
% 
P1 
%1 
P2 
%2

38 
874.52 
52.30 

– 
100.0 

– 
– 
– 
–

32 
667.38 
35.24 
<0.01 
76.3 

– 
100.0 

– 
100.0

32 
704.70 
38.64 
<0.05 
80.6 

>0.05 
105.6 

– 
100.0

34 
687.42 
34.50 
<0.01 
78.6 

– 
100.0 
>0.05 
103.0

34 
772.67 
35.43 
>0.05 
88.4 

<0.05 
112.4 
>0.05 
109.6

Disulfide groups 
(micromol/l)

n 
M 
m 
p 
% 
P1 
%1 
P2 
%2

38 
225.40 
12.38 

– 
100.0 

– 
– 
– 
–

32 
316.24 
16.50 

<0.001 
140.3 

– 
100.0 

– 
100.0

32 
290.94 
13.32 

<0.001 
129.1 
>0.05 
92.0 

– 
100.0

34 
310.55 
14.30 

<0.001 
137.8 

– 
100.0 
>0.05 
98.2

34 
245.96 
12.25 
>0.05 
109.1 
<0.01 
79.2 

<0.05 
84.5

Note: p — the level of significance of differences the data in relation to normal; p1 — comparison the level of significance of 
differences the data before and after the treatment in the control and main groups, p2 — the level of significance of differences in 
the comparison of data between the two groups before and after treatment. 
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