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Bcmyn. Akmyanvnicme pobomu noaseae y euznauenti 0ii aAinoamy npu AiKy8auHi
XBOPUX HA 8IK0BY MAKYA00UCmpoQiro.

Mema docaidxncenns: sueuumu eniueé npenapamie AiN0e8oi KUCL0mu Ha miono-
8ULL cmamyc 6 Kpo8i X80pux Ha 8iK08y MaKya00ucmpogiro 3a Haseuicmi 3ananb-
HO20 npouecy 8 y8eaibHoMy mpaKkmi.

Mamepiaa i memoou. Kniniuni docaioxcenns nposedeni y 66 xeopux 3 no-
uamkoeow cmadicto decenepayii MAKyau i XpOHIYHUM 3ANAAbHUM NPOUECOM
yeeanbHoeo mpakmy. byao eudineno 06i epynu xeopux: ocnosna (34 xeopux) i
KoHmpoavHa (32 xeopux). Y kposi xeopux 060x epyn 6U3HaA4aAAlU 8MIiCH GiOHOG-
AEH020 [ OKUCAEHO20 eAYMamioHy i mionoeux i oucyav@ionux epyn 0o i nicas
NIKYBAHHA.

Pesyabmamu. B opeanizmi xeopux Ha Oecenepauyito mMakyau i yeeimom nio enau-
80M npenapamy Ainoeeoi Kucaomu nicas Kypcey AiKy8aHHs 3pOCMAc pieeHs 8io-
HoeaeHol hopmu enymamiony i mionosux epyn binkie (na 15,2 % i 12,4 % eiono-
BIOHO0), 3HUNCYEMBCA KOHUEHMPAUisn OKucaeHoo eaymamiony Ha 25,4 % i pisens
ducynvghionux 36’as3kie na 20,8 %.

Bucnoexu. Bxaouenns ainoesoi kucaomu 0o mpaduyiiinoeo AiKy8aHHs ceiouums
npo i cnpuamaueuil 6NAU6 Ha MioAOBULL CMAMYC 8 KPogi X6opux Ha deceHepayiro
Maxkyau i yeeim.

BnusiHne npenapaToB IMNOEBOW KUCNOTbl HAa CoAEepXXaHne TUOJIOBbIX rpynn B KPOBU OOSbHbIX
AereHepauueii Makysnbl NpyU nepegHeM yBeute
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Beedenue. AxmyanvHocms pabomol cOCMOUM 8 blACHeHUU Oelicmeus AUnoama
npu AeveHuu 601bHbIX 803DACMHOU MAKYA00UCmpoguei.

Ileab uccaedosanus: uzyuums eAusHUE NPENApamos AUN0eeoU KUCA0mbl Ha mu-
04108blil cMamyc 6 Kpogu 60AbHbIX 603DACMHOU MAKYA00UCpopueil ¢ Haruuuem
B0CNANUMENbHO20 NPOUECCA 8 Y8eaNbHOM mpaKme.

Mamepuaa u memooot. Knunuueckue uccredoganus npogedervl y 66 604bHbIX
¢ HauanvHoii cmadueil JeceHepayuu MaKyavl U XPOHUHECKUM 60CHAAUMENbHbIM
npoueccom 6 yeearbHom mpaxme, Obla0 8bl0eAeHO 08¢ epYNNbL OOABHBIX: OCHOB-
Has (34 6oavHbIX) U KOHMpoabHas (32 6oabHbiX). B Kposu 60abHbIX 00eux epynn
npou3eo0usU onpedeneHue 80CCMAHOBACHHO20 U OKUCAEHHO20 2AYMAMUOHA U
Mu0n08bIX U OUCYAbGUOHBIX 2pYNA 00 U NOCAe NeHeHUs.

Pesyavmamut. B opeanusme 604bHbIX MAKYAAPHOL OeeeHepayuel] U Y8eumom noo
6AUSHUEM NPEenapama Auno0esoi KUCA0mol 603pacmaen ypoeets 60CCHMAHO6AEH-
HOU GhopMbL erymamuoHa u muoaoswvix epynn 6eaKoe nocie Kypca aeuenus (Ha
15,2 % u 12,4 %) u chuxcaemcs KOHUCHMPAUUS OKUCACHHO20 2AYMAaAMUOHA HA
25,4 % u yposenw ducyavpuonnix cesseii Ha 20,8 %.

Boteodvi. Bratouenue aunoegoii Kuciomol 6 mpaduyuoHHoe aeueHue ceudemens-
cmeyem o 6Aa20NPUAMHOM ee GAUSHUU HA MUOA08bIH CTAMYC 8 KPO8U 00NbHbIX
MaKyAsSpHOU OeeeHepayueil u yeeumom.
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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 a-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 /1[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 — (782.32462.40) micromol / 1.
After treatment, the level of reduced glutathione was —
(573.38%37.20) micromol / L — 73.3 % compared with
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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 statistical The control group The main group
The investigated index index Normal Before treatment Agfter treatment Before treatment sjAfter treatment
Reduced glutathione n 38 32 32 34 34
(micromol/l) M 782.32 534.36 573.38 545.08 627.93
m 62.40 38.32 37.20 39.50 48.32
P - <0.01 <0.01 <0.01 >0.05
% 100.0 68.3 73.3 69.8 80.3
P1 - - >0.05 - <0.05
%1 - 100.0 107.3 100.0 115.2
P2 - - - >0.05 >0.05
2% - 100.0 100.0 102.0 109.5
Oxidized glutathione n 38 32 32 34 34
(micromol/I) M 140.46 213.92 190.83 207.52 154.82
m 10.24 15.30 13.20 16.04 11.36
P - <0.001 <0.01 <0.001 >0.05
% 100.0 152.3 135.9 147.7 110.2
P1 - - >0.05 - <0.01
%1 - 100.0 89.2 100.0 74.6
P2 - - - >0.05 <0.05
%2 - 100.0 100.0 97.0 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.

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 /1 — 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
(213.92415.30) micromol / L, which was 152.3 % com-
pare to the normal (140.46+10.24) micromol / 1. 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 / 1 — 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 / 1. After treatment, the level of
thiol groups was (704.70138.64) 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 (687.42134.50) micromol / L, which was
78.6 % compared to normal. After applying lipoate , lev-
el of thiol groups was — (772.67135.43) 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 /
1, i.e- 140.3 % compared the normal — (225.40£12.38)
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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 statistical The control group The main group

The investigated index index Normal Before treatment f\lfter treatment Before treatment gAfter treatment

Thiol groups n 38 32 32 34 34

(micromol/I) M 874.52 667.38 704.70 687.42 772.67
m 52.30 35.24 38.64 34.50 35.43
p - <0.01 <0.05 <0.01 >0.05
% 100.0 76.3 80.6 78.6 88.4
P1 - - >0.05 - <0.05
%1 - 100.0 105.6 100.0 112.4
P2 - - - >0.05 >0.05
%2 - 100.0 100.0 103.0 109.6

Disulfide groups n 38 32 32 34 34

(micromol/I) M 225.40 316.24 290.94 310.55 245.96
m 12.38 16.50 13.32 14.30 12.25
p - <0.001 <0.001 <0.001 >0.05
% 100.0 140.3 129.1 137.8 109.1
P1 - - >0.05 - <0.01
%1 - 100.0 92.0 100.0 79.2
P2 - - - >0.05 <0.05
%2 - 100.0 100.0 98.2 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.

micromol / 1. After treatment in this group ,the investi-
gated index was (290.94+13.32) micromol /1 — 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 /1 — 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

References

1. Astakhov Yu. S., Age-related macular degeneration.
Clinical guidelines. Ophthalmology / Yu. S. Astakhov,
A. B. Lisochkin, E E. Shadrichev // Ed. L. K. Mosheto-
va, A. P. Nesterov, E. A. Egorova. Moscow: GEO-Media,
2006. — P.164—188.

2. Korpachev V. V., Borschevskaya M. 1., medication forms
of thioctic acid // Disorder of endocrine pathology. —
2006. — Ne 1. — P.54—-57.

3. Nasledov A. SPSS, computer analysis of data in psychology
and social sciences. // St. Petersburg.: Peter, 2005. — 416 p.

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 %.

4. Savko V. V., vasah Ziad Mahmoud Ahmed. The influence
of inflammation in the uveal tract on the development
of pathological changes in the retina of rabbits after light
exposure // Journal of Ophthalmol (Ukraine). — 2011. —
Ne 1. — P.61-64.

5. Savko V. V., vasah Ziad Mahmoud Ahmed. The influ-
ence of inflammation in the uvea on lipid peroxidation
in the retina of animals with prolonged light exposure //
Journal of Ophthalmol (Ukraine). — 2012. — Ne .1. —
P. 52-55.

OdTanbmonorndeckuii xypHan Ne 6, 2013

35



Bonpocsl knmHuyeckoit optansmonoruun

6. Soldatov A. M. The role of free radical, oxidative-re- 15. Heitzer T. Beneficial effects of alpha-lipoic acid and
ductive processes and visible light in the pathogenesis of ascorbic acid on endothelium-dependent, nitric oxide-
sclerotic macular degeneration / Journal of Ophthalmol mediated vasodilation in diabetic patients: relation to pa-
(Ukraine). — 1992. — Ne 5—6. — P.273-280. rameters of oxidative stress / Heitzer T., Finckh B., Albers

7. Algevre P. V., Marshall J., Seregard S. Age-related macu- S. // Free Radic. Biol. Med. — 2001. — Vol. 31 (1). —
lopathy and the impact of blue light hazard // Acta Oph- P.53-61.
thalmol. Scand. — 2006. — Vol. 84. — Ne 1. — P4—15. 16. Hirvela H. Risk factors of age-related maculopathy in a

8. Algevre P. V. Age-related maculopathy: pathogenetic fea- population 70 years of age or older / Hirvela H., Luuki-
tures and new treatment modalities / Algevre P. V., Seregard nen H., Laara E. // Ophthalmol. — 1996. — Vol. 103. —
S. // Acta Ophthalmol. — 2002. — Vol. 80. — P.136—143. P.871-877.

9. Arivazhagan P. Effect of DL- a-lipoic acid on glutathione  17. Kanda A. Inflammation in the pathogenesis of age-relat-
metabolic enzymes in aged rats / Arivazhagan P., Ramana- ed macular degeneration / Kanda A., Abecasis G. // Br.
than K., Pannerselvam C. // Exp. Gerontol. — 2001. — J. Ophthalmol. — 2008. — Vol. 92. — Ne 4. — P.448—450.
Vol. 37. — P. 81-87. 18. Kowluru R. A. Effect of long-term administration of

10. Baker M. L., Wang J. J., Rogers S. Early age-related macu- a-lipoic acid on retinal capillary cell death and the devel-
lar degeneration, cognitive function, and dementia // Arch opment of retinopathy in diabetic rats / Kowluru R. A.,
Ophthalmol. — 2009. — Vol. 127. — Ne 5. — P.667—673. Odenbach S. // Diabetes. — 2004. — Vol. 53. — P.3233—

11. Bast A. Lipoic acid: a multifunctional nutraceutical. In: 3238.

Kramer K., Hoppe P., Packer L. Nutraceuticals in health  19. Ozawa Y., Ishida S., Tsubota K. Age-related macular de-
and disease prevention / Bast A., Haenen G. R. — New generation (AMD); From pathogenesis and approved
York: Marcel Dekker, Inc. — 2001. — P.113—128. therapies to proposed treatments for prevention // Anti-

12. Bergmeyer H. V. Metoden der enzymatischen Analyse / Aging Medicine. — 2008. — Vol. 5. — Ne 9. — P.8§7-92.
Herausgegeben von H. U. Bergmeyer. — Berlin. — 1986. —  20. Packer L., Witt E. H., Tritschler H. J. a-lipoic acid as a
S.1605—1609. biological antioxidant // Free Rad. Biol. Med. — 1995. —

13. Chidlow G. a-lipoic acid prorects the retina against Vol. 19. — P.227-250.
ischemia-reperfusion / Chidlow G., Schmidt K-G., 21. Scott B. C. Lipoic and dihydrolipoic acids as antioxi-
Wood J. P. M. // Neuropharmacol. — 2002. — Vol. 43. — dants. A critical evaluation / Scott B. C., Aruoma O. 1.,
P.1015—1025. Evans P. J. // Free Rad. Biol. Med. — 1994. — Vol. 20. —

14. Garrett N. E., Malcangio M., Dewhurst M. o-lipoic No 2. — P.119—-133.
acid corrects neuropeptide deficits in diabetic rats via in-  22. Winkler B. S. Oxidative damage and age-related macular
duction of trophic support // Neurosci. Lett. — 1997. — degeneration / Winkler B. S., Boulton M. E., Gottsch J. D.
Vol. 222. — P.191-194. // Mol. Vis. — 1999. — Vol. 5. — P.324-327.

Received 16.09.2013

36 OdTanbmonorunyecknii xypHan Ne 6, 2013



