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Amag: Deneysel kornea neovaskiilarizasyonu (KNV) olus-
turulmusg ratlarda topikal kornea inhibe edici ajanlarm top-
lam antioksidan kapasite (TAK), toplam oksidan kapasite
(TOK) ve oksidatif stres indeksi(OSI) diizeyleri {izerindeki
etkilerininin karsilastirilmasi.

Materyal ve Metot: 35 Wistar erkek rat tedavilere gore 5
gruba ayrildi. Grup 1:% 0.9 salin, Grup I1:% 0.05 topikal
siklosporin A, GrupllIl:% 1 topikal propolis, Grup IV:% 3
topikal propolis ve GrupV:% 0.1 deksametazon. KNV,
ratlarin sag gozlerinde sodyum hidroksit ile olusturuldu. Bu
uygulamadan 24 saat sonra tedaviler baslatildi. Tim gru-
plar 10 giin boyunca giinde 3 kez tedavi edildi. Daha sonra
tiim ratlardan kan Ornekleri alindi. Tiim istatistiksel anal-
izler IBM SPSS for Windows Version 20.0 yazilimi kul-
lanilarak yapildi.

Bulgular; TAK degerleri sirasiyla 1.32, 1.22, 1.75, 1.27 ve
1.37 pmol Trolox equivalent/L idi. TAK degerleri agisin-
dan en anlamli artis Grup 3’te bulundu (p=0.041). TOK
degerleri sirasiyla; 4.80, 6.0, 5.98, 6.09 ve 10,32 mmol
H,0, equivalent/L. idi. TOK degerleri acisindan en anlaml
fark Grup 5’te bulundu (p=0.041). OSI degerleri sirasiyla;
355.39, 494.63, 346.55, 477.18 ve 746.48 idi. OSI pa-
rametreleri agisindan sadece Grup 5°te anlamli fark dl¢iildi
(p=0.002).

Sonug¢: Topikal korneal inhibitdr ajanlar arasinda % 1°lik
propolisin TAK {izerinde onemli etkisinin oldugu, Dek-
sametazon kullaniminin OSi'de 6nemli bir artisa neden
oldugu bulundu.

Anahtar Kelimeler: Deksametazon, oksidatif stress, pro-
polis, siklosporin A

ABSTRACT

Objective: To compare the effects of topical corneal inhibi-
tory agents on total antioxidant capacity (TAC), total oxidant
capacity (TOC), and oxidative stress index (OSI) levels in
rats with experimentally acquired corneal neovascularization
(CNV).

Materials and Methods: 35 Wistar male rats were divided
into 5 Groups; Group I: 0.9% saline, Group II: 0.05% topical
cyclosporine A, Group III: 1% topical propolis, Group IV:
3% topical propolis and Group V: 0.1% dexamethasone.
CNV was formed with sodium hydroxide in the right eyes.
All groups were treated 3/day for 10 days. Blood samples
were taken from all of the rats.

Results: The TAC of the groups were 1.32, 1.22, 1.75, 1.27,
and 1.37 pmol Trolox equivalent/L, respectively. The high-
est statistically significant increase in the TAC parameter
was determined in Group III (p=0.041). TOC of the groups
were 4.80, 6.0, 5.98, 6.09, and 10,32mmol H,0, equivalent/
L. The highest statistically significant increment of the TOC
parameter was determined in Group V (p=0.041). OSI in the
groups was 355.39, 494.63, 346.55, 477.18, and 746.48,
respectively. Statistically significant increment of the OSI
parameter was determined in GroupV (p=0.002).
Conclusion: Among these agents, 1% propolis was found to
have the greatest effect on TAC. On the other hand, the use
of Dexamethasone has caused a significant increase in OSI.
Keywords: Cyclosporin A, dexamethasone, oxidative stress,
propolis
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INTRODUCTION

Various conditions such as infectious keratitis, cor-
neal trauma, alkali injury, and wearing contact
lenses can cause corneal neovascularization (CNV).'
3 CNV can present a serious problem such as glare,
photophobia, or visual loss secondary to corneal
scarring and lipid deposition.” The main strategy in
the treatment of CNV involves inhibiting angiogene-
sis.

Topical steroids are the main component in CNV
therapy, Dexamethasone (Dexa) is an analog of syn-
thetic
inflammatory drug.*® The use of Dexa results in

corticosteroids and is a strong anti-
many changes in cellular and humoral immune re-
sponses such as reduced expression of certain Ma-
trix metalloproteinases (MMPs) (MMPs-1, -3, -9, -
12, -13) and inflammatory cytokines expression (IL-
1B and IL-6) while it significantly increases MMP-
8. The anti-inflammatory effect of topical dexa-
methasone is demonstrated via neutrophil infiltra-
tions and the increasing MMP-8.’

Propolis is a natural product produced by honey
bees. 3% and 1% (aqueous) propolis obtained from
an alcohol-free, 70% propolis extract is consumed in
the market as oral liquid.*"" Propolis extract and its
fractions, especially artepillin C and caffeic acid
phenyl ester are effective in reducing the secretion
of major stimulatory factors involved in cell prolif-
eration and angiogenesis. So far, propolis extract has
been a potential candidate as an antiangiogenic agent
and can inhibit migration and capillary tube forma-
tion.'>'

Cyclosporine A (Cycl A), isolated from the fungus
Tolypocladium inflatum, is an 11-amino-acid poly-
peptide. Cycl A causes a significant reduction in IL-
2 which plays a critical role in CNV.'"'® Recently, it
has been increasingly used for treating CNV that
develops following penetrating keratoplasty and
chemical burns.'*?!

Oxidative stress is caused by the imbalance between
free radical production and endogenous antioxidant
defense mechanisms. Total antioxidant capacity
(TAC) measurement, which includes enzymatic and
non-enzymatic antioxidants, may provide more valu-
able evidence to oxidative stress. Total oxidant ca-
pacity (TOC) measurement which reflects the whole
oxidant state has been improved. Oxidative Stress
Index (OSI) is an index that widely used for deter-
mining oxidative stress.””
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The effects of topical agents used in the treatment of
CNV on TAC and TOC levels may be associated
with various complications. The aim of this study is
to compare the effects of topical corneal inhibitory
agents on TAC, TOC, and OSI levels in rats with
experimentally acquired CNV. As well as the effec-
tiveness of the drugs the low side effects should be
considered in the planning of the treatment. To the
best of our knowledge, this research is the first of its
kind.

MATERIALS AND METHODS

The study conformed to the Declaration of Helsinki.
Experimental procedures for using laboratory ani-
mals were approved by the Local Ethics Committee
of Abant Izzet Baysal University on 08.01.2016
(Decision no:B.30.2.ABU.0.05.05-050.01.04-1).
Thirty-five male Wistar rats were used in this study.
All rats were 2 months old and 200-250 grams in
weight. They were divided equally and randomly
into 5 treatment groups as follows: Group I: isotonic
saline 0.9%, Group II: topical 0.05% cyclosporine
A, Group III: topical 1% propolis, Group IV: topical
3% propolis and Group V: 0.1% dexamethasone. 3%
propolis is available as an oral liquid supplement.
1% propolis was prepared by diluting 3% propolis
under sterile conditions. Before any treatment was
applied to the rats, they were put under anesthesia by
intramuscular injection of ketamine HCI (25 mg/kg)
and xylazine hydrochloride (5 mg/kg). Then, topical
proparacaine HCI (0.5%) was dropped onto the right
eye of each rat. Subsequently, sodium hydroxide-
saturated paper, 3 mm in diameter, was applied to
the central cornea of the right eye of each rat for 20
seconds. The cornea was then washed with 10 mL of
isotonic saline solution. Twenty-four hours after the
cornea was washed, the treatments were applied in
the right eyes of the rats with CNV, 3 times a day
for 10 days. By the end of the 10th day, 1 rat in each
group except Group II had died. Blood samples of
the rats were subsequently obtained.

Laboratory Tests: All samples were immediately
centrifuged at 1500 rpm for 10 minutes to separate
the serums. The serums were then stored at -80 °C
until the analysis. On the day of the analysis, the
TAC and TOC levels were examined using a fully
automatic analyzer (Architect C16000; Abbott Labo-
ratories, Lake Bluff, IL, USA). Oxidative Stress
Index (OSI) is obtained by dividing TOC by TAC.
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Statistical Analysis: Descriptive statistics were cal-
culated using the values obtained from this study
and shown as the arithmetic mean and standard de-
viation. Because the number of rats in most of the
groups was under 7, for mean comparisons of values
obtained from drug application groups, nonparamet-
ric tests were performed directly without doing nor-
mality tests. Firstly, Kruskal Wallis variance analy-
sis was conducted. The p values found to be under
0.05 were accepted as statistically significant. Then,
Mann Whitney U tests with Bonferroni correction
were executed for dual comparisons of drug applica-
tions which were found to have statistically signifi-
cant differences. Because 10 dual comparisons in 5
drug application groups would be made in total, the
statistically significant p-value is accepted as under
0.005 (0.05/10=0.005). All statistical analyses were
performed using IBM SPSS for Windows Version
20.0 software.

RESULTS

TAC, TOC, and OSI values of all groups are shown
in Table 1.

TAC averages were distributed in umol Trolox
equivalent/L according to groups; Group I: 1.32,
Group II: 1.22, Group III: 1.75, Group IV: 1.27,
Group V: 1.37. TAC results were analyzed and a
statistical difference was found between all of the
groups (p = 0,022, Table 1). According to the TAC
parameter, it was determined that the greatest in-
crease for the control group was in Group III (Figure
1). On the other hand, it was found that this increase
was not significant (p = 0.041, Table 2). There was
no significant change in any of the other groups.

The distribution of the TOC mean results, in mmol
H202 equivalent/L, for groups was as follows;
Group I: 4.80, Group II: 6.00, Group III: 5.98,
Group IV: 6.09, Group V: 10.32. There was a sig-
nificant difference in the TOC mean results between
the groups compared to the Kruskal Wallis test (p =
0.017, Table 1). According to the TOC parameter, it
was seen that the greatest increase was in Group V
compared to Group I (Figure 2). However, it was
found that this increase was not statistically signifi-
cant (p = 0.017, Table 2). A noticeable increase
could not be detected in other groups either (Figure
2).

The mean results of the OSI, which was determined
as Arbitrary Units (AU), were as follows according
to the groups; Group I: 355.40, Group II: 494.63,
Group III: 346.55, Group IV: 477.18, Group V:
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746.18. There was a significant difference between
the groups (p = 0.007, Table 1). On the other hand,
only the increase in Group V was statistically sig-
nificant (p = 0.002, Table 2) (Figure 3).

DISCUSSION AND CONCLUSION

New studies are being conducted as well as steroids
and other medicines being used for CNV treatment.
Although sufficient studies that use drugs have been
conducted regarding CNV, there are insufficient
studies in terms of oxidative stress indicators. Oxida-
tive stress indicators may play a decisive role in the
choice of drugs over time.

OSI shows wide variations among individuals and
between different population groups. In recent years,
studies have revealed the correlation of OSI with
many chronic disorders.”” TAC and TOC are becom-
ing increasingly used as an index of oxidative stress.
Automated approaches are now generally applied for
measuring OSL.* This is particularly beneficial given
that research has uncovered the correlations of OSI
levels with oxidative stress and inflammation.*

The most striking finding in our study was the over
increasing OSI values in Group V. Considering that
the OSI value in the control group was 355,40, the
OSI value of Group V which was 746,48 is fre-
quently used in routine treatment of ophthalmolo-
gists. We were unable to find a study in the literature
to compare.

In the compilation made by Bakunowicz-Lazarczyka
up-to-date information on topical treatment uses for
published CNV inhibitors was studied.” In this re-
view, it is seen that there is no research yet on oxida-
tive stress on antiangiogenic topical treatment agents.
No research was found on the effects of antiangio-
genic topical treatment agents on oxidative stress in
the literature review. Thus, our study is the first to
focus on this subject.

In a recent study, serum physiological and Dexa
treatment options were tested on mice.” They stated
that safer and more efficient anti-inflammatory thera-
pies may not decrease all MMPs, since it was demon-
strated that MMP-8 can have protective functions
during Dexa treatment. Although the control group
and the experimental animals used in the study by
Bian F. et al. were the same as in our study, their
study did not evaluate the effects of Dexa on oxida-
tive stress markers.’

In a study, the CNV process was conducted on 52
experimental animals by applying Dexa 4 times a day
for 7 days.”” Although the OSI has not been studied,
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the results of this study are consistent with those of
our study.

In another study, conducted on rats with meningitis,
it was mentioned that oxidative stress increased in
rats given Dexa according to the control group.?®
The difference in the mechanisms causing meningi-
tis and CNV creates a different situation in terms of
comparison.

In our study, the use of %1 propolis resulted in oxi-
dative markers being overly effective for the desired
effects and less harmful for the side effects. Propolis
already can become a chemical, having been in-
creasingly used in pharmacology.”’ Propolis is
thought to make its activity through substances such
as artepillin C and caffeic acid ester in its content.”
One of the interesting results of our work is that 3%
propolis and 1% of propolis activities were different
in oxidative stress markers. We have not found any
data to explain and to compare this in the literature.
Keshavarz M. et al. reported that propolis is poten-
tially active in CNV and is an antiangiogenic agent,
additionally preventing cell migration.” In addition
to this information, especially considering the low
TAC value and OSI for 1% propolis, our study sup-
ports the effective potent agent qualification that was

1.% This is because, in

reported by Keshavarz M. et a
our study, the systemic adverse effect of 1% propo-
lis did not occur in terms of OSI. Although many
different mechanisms lead to CNV, studying only
one mechanism can be specified as the limitation of
our study.

In conclusion; the significant elevation of the TOC
results and OSI in Group V is a condition that
should be considered because of the widespread use
of Dexa in clinical practices. The use of Dexa results
in many changes in cellular and humoral immune
responses. The extent to which these or which cause
the increase in OSI can be determined by the work
to be done in this regard. Research should be con-
ducted into the influence of Dexa on oxidative stress
makers to determine whether steroids have the same
influence as Dexa.

The other result that comes to the fore in the study is
perhaps the difference between propolis 1% and 3%,
which will be expressed in our literature for the first
time. Larger studies are needed.
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Table 1. The mean values for total antioxidant capacity, total oxidant capacity, oxidative stress index.

. Group I1 Group 11T Group IV Group V
Group I (n:6) (n:7) (n:6) (n:6) (n:6) p
TAC 1,32+0,20 1,22 +0,08 1,75+ 0,43 1,27 £ 0,07 1,37 +0,16 0,022%*
TOS 4,80 £2,21 6,00 +2,38 5,98 + 1,86 6,09 +2,13 10,32 £2,48 0,017*
OSI | 355,40 £107,06 | 494,63 £192,19 | 346,55+82,85 | 477,18 £ 154,66 | 746,48 £101,53 | 0,007*

* p<0.005. TAC: Total antioxidant capacity; TOC: Total oxidant capacity, OSI: Oxidative stress index.
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Table 2. P values for total antioxidant capacity, total oxidant capacity, oxidative stress index.
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Group 2 Group 3 Group 4 Group 5
TAC 0,945 0,041 0,818 0,589
TOC 0,181 0,132 0,180 0,009
OSI 0,138 0,818 0,132 0,002%*

* p<0.005. p values obtained by comparison of treatment groups with the control group. TAC: Total antioxidant capacity, TOC:
Total oxidant capacity, OSI: Oxidative stress index.
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Figure 1. Total antioxidant capacity distributions in all groups.
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Figure 2. Total oxidant capacity distributions in all groups.
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Figure 3. Oxidative stress index distributions in all groups.
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