ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 3 (97)

9. Pastena P, Frye JT, Ho C, Goldschmidt ME, Kalogeropoulos AP. Ischemic cardiomyopathy: epidemiology, pathophysiology,
outcomes, and therapeutic options. Heart Fail Rev. 2024 Jan;29(1):287-299. doi: 10.1007/s10741-023-10377-4.

10. Schaffter N, Ledermann K, Pazhenkottil AP, Barth J, Schnyder U, Znoj H, et al. Serum cortisol as a predictor for posttraumatic
stress disorder symptoms in post-myocardial infarction patients. J Affect Disord. 2021 Sep 1;292:687-694.
doi: 10.1016/j.jad.2021.05.065.

11. Taylor CT, Scholz CC. The effect of HIF on metabolism and immunity. Nat Rev Nephrol. 2022 Sep;18(9):573-587. doi:
10.1038/s41581-022-00587-8.

12. Tu E, Pearlmutter P, Tiangco M, Derose G, Begdache L, Koh A. Comparison of Colorimetric Analyses to Determine Cortisol
in Human Sweat. ACS Omega. 2020 Mar 31;5(14):8211-8218. doi: 10.1021/acsomega.0c00498.

13. Wilmes V, Kur IM, Weigert A, Verhoff MA, Gradhand E, Kauferstein S. iNOS expressing macrophages co-localize with
nitrotyrosine staining after myocardial infarction in humans. Front Cardiovasc Med. 2023 Mar 30;10:1104019.
doi: 10.3389/fcvm.2023.1104019.

14. Wilmes V, Scheiper S, Roehr W, Niess C, Kippenberger S, Steinhorst K, et al. Increased inducible nitric oxide synthase (iNOS)
expression in human myocardial infarction. Int J Legal Med. 2020 Mar;134(2):575-581. doi: 10.1007/s00414-019-02051-y.

15. Yang J, Wang J, Zeng Z, Chen Z, Wang D, Wu Y. Injectable sustained-release danshensu sodium-loaded nanoparticle hydrogel
targets macrophages to improve myocardial microenvironment for myocardial infarction treatment. Bioact Mater. 2025 Aug
17;54:159-178. doi: 10.1016/j.bioactmat.2025.08.014.

Conflict of interest. The authors have no conflicts of interest to declare.

ORCID: Honchar O.O. https://orcid.org/0000-0003-4779-2773, Skrypnyk I.M. https://orcid.org/0000-0002-3426-3429,
Akimov O.Y. https://orcid.org/0000-0002-4958-3695, Sorokina S.I. https://orcid.org/0000-0001-8515-4938.

Article received: 29.08.2025

DOI 10.26724/2079-8334-2026-3-97-27-31
UDC 617.713-002:616.523:615.835.3

Guliyeva M.G.
National Ophthalmology Center named after Academician Zarifa Aliyeva, Baku, Azerbaijan

EFFICACY OF NIGELLA SATIVA COMBINED WITH OZONE THERAPY
IN THE COMPREHENSIVE TREATMENT OF HERPETIC STROMAL KERATITIS
COMPLICATED BY UVEITIS AND OCULAR HYPERTENSION
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Herpetic stromal keratitis complicated by uveitis and ocular hypertension is characterized by a severe and prolonged course
and requires comprehensive treatment. The aim of this study was to evaluate the efficacy of Nigella sativa-based preparation
combined with ozone therapy as an adjunct to conventional treatment. The study included 20 patients (20 eyes), aged 23—69 years,
divided into a study group and a control group of 10 patients each. The study group additionally received Nigella sativa-based
preparation and intravenous ozone therapy. The mean time to resorption of corneal infiltration, edema, and precipitates was
15.440.9 days in the study group versus 19.6+0.6 days in controls (p<0.05). Treatment duration was significantly shorter (16.8+0.7
vs 21.4+0.62 days; p<0.05). Recovery was achieved in 80 % and 60 % of patients, respectively. The combined treatment
demonstrated good tolerability without toxic or allergic reactions and improved clinical treatment outcomes.

Key words: herpetic stromal keratitis, uveitis, ocular hypertension, Nigella sativa, ozone therapy.

I'yaieBa ML.T.

EOEKTUBHICTD 3ACTOCYBAHHS NIGELLA SATIVA Y IOEJTHAHHI
3 O30HOTEPAIII€IO Y KOMINVIEKCHOMY JIIKYBAHHI CTPOMAJIBHOI'O
TEPIIETUYHOI'O KEPATUTY, YCKJIATHEHOI'O YBEITOM
3 O®TAJIBMOI'TIIEPTEH3I€IO

CrpoMainbHUH TepHEeTUYHHUI KepaTHT, YCKIaJHEHHI yBeiTOM 3 O(TaJIbMOTINepTeH3i€l0, XapaKTepPU3YEThCS BAXKUM i
TPUBAJINM HepebiroM Ta norpedye KOMILIEKCHOTO JIIKyBaHHS. MeToro JIocmimKkeHHs Oyna OIiHKa e(eKTHBHOCTI 3aCTOCYBaHHS
Nigella sativa y moeiHaHHI 3 030HOTEPAITIEIO SK TOMOBHEHHS 0 TpaguUiiHOro JiKyBaHHA. Jlo mocmimkeHHs Oyrno BKiItodeHo 20
nauieHTiB (20 oueit) Bikom 23—69 poKiB, pO3MIJIEHNX HA OCHOBHY Ta KOHTpPOJBHY rpynu no 10 marienri. [TanieHTn ocHOBHOT
TPYIH JIONaTKOBO OTpuUMyBanu Nigella sativa Ta BHYTpIIIHBOBEHHY oO30HOTepamito. CepemHii TepMiH pPO3CMOKTYBaHHS
iHQinBTpanii, HaOpsAKY POTiBKH Ta MPEUUMITATIB cTaHOBUB 15,4+0,9 nHS B 0cHOBHIH rpymi Ta 19,6+0,6 1HA B KOHTPOIBHIN TPy
(p<0,05). TpuBadicTs nikyBaHHs Oyia 10CcTOBipHO Kopotio: 16,8+0,7 nmporu 21,4+0,62 nus (p<0,05). OxyxaHHS Big3HAYEHO y
80 % Tta 60 % mnanienTiB BigmoBigHo. KoMOiHOBaHe JIKyBaHHS XapaKTEpU3YyBAJIOCS XOPOIIOIO NEPEHOCHMICTIO, BiJCYTHICTIO
TOKCHKO-aJICPTIYHUX PeaKLiil Ta MOMINIICHHAM KIIHIYHUX Pe3yNbTaTiB JiKyBaHHS.

KurouoBi ciioBa: crpoManbHuil repreTHYHMI KepaTuT, yBeit, odransmorineprensis, Nigella sativa, o30HoTepatis.

Herpes virus is considered one of the oldest causing severe forms of ocular herpes [5, 10].

representatives of all pathogenic microorganisms. The main biological and pathogenetic features
Among all viruses of this family, herpes simplex virus of herpesviruses are long-term persistence in the body
type 1 (HSV-1), for a number of reasons, is of an infected person, polytropism to various tissues,

considered a model virus as a neurotropic pathogen and the ability to reactivate. These properties of

© Guliyeva M.G., 2026 27 https://pdmu.edu.ua/ Ta https://womab.com.ua/ua/



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 3 (97)

herpesviruses determine the polymorphism of clinical
manifestations,  multiorgan  involvement in
generalized forms, and a high probability of transition
of the infection to a chronic recurrent course [10].

Innate and adaptive immune responses are key
to combating HSV, and the virus has developed
mechanisms that allow it to evade them. The immune
response may also contribute to pathogenesis, as
observed in stromal keratitis and encephalitis. The
fact that some people are more susceptible to severe
disease when infected with HSV than others may be
partly explained by the existence of genetic
polymorphisms in humans. Like all herpesviruses,
HSV has two replication cycles: lytic and latent.
During lytic replication, HSV produces infectious
viral particles that infect other cells and organisms,
whereas during the latent period there is limited gene
expression and an absence of infectious viral
particles. HSV establishes a latent state in neurons
and may cause disease both during primary infection
and during reactivation. The mechanisms leading to
latency and reactivation, and the virus-host
interaction factors controlling these processes, have
not been fully studied; therefore, the use of natural
immune-regulating agents without adverse side
effects may be considered an extremely important
direction in the therapy of ocular herpes [5].

Recently, there has been increasing interest in
modern medicine in alternative non-pharmacological
methods of treatment, which is associated with the
high frequency of adverse side effects of
chemotherapeutic drugs, contraindications, and many
other aggravating factors [2, 3, 12, 16].

Ozone therapy, as a natural method of treatment,
has long attracted the interest of physicians of various
specialties. The active use of ozone therapy is
determined by its broad spectrum of therapeutic

effects: bactericidal, virucidal, fungicidal,
antiprotozoal, anti-inflammatory, immunomodulatory,
antioxidant, antihypoxic, detoxifying, analgesic,

reparative, and many others. Medical ozone is widely
used in various fields of medicine, including dentistry,
dermatology, neurology, oncology, and many others,
and in ophthalmology for dry eye and age-related
macular degeneration [17, 19, 20].

Among various medicinal plants, Nigella sativa
(black cumin) stands out as a miraculous plant with a
rich history, since numerous studies have revealed its
broad pharmacological potential and therapeutic
effects - anti-inflammatory, antimicrobial, antioxidant,
immunomodulatory, antitumor, antidiabetic, and
others [11, 13-15, 18]. Literature data indicate the high
therapeutic efficacy of Nigella sativa in the treatment
of patients with various pathologies [1, 4, 6-9].

Both Ozone Therapy and Nigella sativa-based
preparation are multifactorial, polysystemic natural
methods of treatment that do not disturb the natural
balance of the body; therefore, the time has come for
the full-scale introduction of Ozone Therapy and
Nigella sativa into the pharmaceutical sphere,
meeting all requirements of quality, efficacy, and
safety, rather than regarding them as an alternative or
esoteric approach.

28

The purpose of the study was to evaluate the
efficacy of Nigella sativa-based preparation in
combination with Ozone Therapy in the
comprehensive treatment of herpesvirus stromal
keratitis complicated by uveitis with ocular
hypertension.

Materials and methods. The study was
conducted at the basis of National Ophthalmology
Center named after Academician Z. Aliyeva during
the period of March 2024—February 2025.

Our study included 20 patients (20 eyes) with
stromal herpetic keratitis and uveitis with ocular
hypertension, including 12 men and 8 women; age
ranged from 23 to 69 years, and the mean age was
42.9£12.5 years. The patients were divided into two
groups equivalent in terms of the severity of clinical
symptoms.

The patients presented at different times (from
several weeks to several months) after the
development of the disease. Objectively, pericorneal
injection, pronounced corneal edema, thickening and
infiltration of the stromal layer of the cornea, isolated
areas of de-epithelialization, and multiple pigmented
precipitates of various sizes were observed; all
patients had increased intraocular pressure and a
pronounced decrease in vision of varying degrees.
Before presenting to us, the patients had been given
various diagnoses (two patients with very low vision
had been diagnosed with terminal glaucoma) and had
received corresponding treatment, which aggravated
the condition of the eye.

Etiological diagnosis of herpetic keratitis was
performed in the virology laboratory of the National
Ophthalmology Center named after Academician Z.
Aliyeva by detecting herpesvirus antigen in
conjunctival scrapings (immunofluorescence assay),
determining serum IgM and IgG against structural
antigens of HSV-1 and HSV-2, as well as determining
serum IgG antibodies against early regulatory
nonstructural antigens of HSV-1 and HSV-2
(ELISA). The diagnosis was also established on the
basis of clinical and anamnestic data.

During the examination and follow-up of patients,
methods generally accepted in ophthalmological clinical
practice were used: determination of visual acuity using
a test-object projector; examination under diffuse
daylight and focal electric illumination; biomicroscopy;
fluorescein test; esthesiometry; anterior-segment OCT;
ophthalmoscopy; pneumotonometry; Goldmann or
Maklakov tonometry; refractometry; and A-B scanning.

The study included 12 men and 8 women; age
ranged from 23 to 69 years, and the mean age was
42.9£12.5 years. The patients were divided into two
groups equivalent in terms of the severity of clinical
symptoms.

The number of patients included in both the
main group and the comparison group was the same:
10 patients — 10 eyes in each group.

Symptomatic treatment included specific and
nonspecific anti-inflammatory agents: Predac® eye
drops  (prednisolone  acetate  1%;  Orchidia
Pharmaceutical Industries, Egypt) and Dicloftil® eye
drops (diclofenac sodium 0.1%; Farmigea S.p.A., Italy),
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as well as meloxicam tablets (meloxicam; manufacturer
depending on the commercial preparation used).
Mydriatic therapy included Tropicamide eye drops
(tropicamide; manufacturer depending on the
commercial preparation used) and Cycloplegisedol®
eye drops (cyclopentolate hydrochloride; Portugal),
administered three times daily. Intraocular pressure-
lowering therapy included Oftan Timolol® eye drops
(timolol maleate; Santen Oy, Finland) or Augenstock
Combipress® eye drops (brimonidine tartrate 2 mg/mL
+ timolol maleate 5 mg/mL; Aristopharma Ltd.,
Bangladesh), administered twice daily. Antiallergic
therapy consisted of Eslotin® tablets (desloratadine 5
mg; Laboratoria Bailly-Creat, France), one tablet at
night. Cycloferon® (meglumine acridone acetate;
POLYSAN) was administered subconjunctivally or
parabulbarly at 50 units once daily for 7-10 days. As
additional treatment, patients in the study group
received Seydana capsules (Nigella sativa seed
preparation, biologically active additive registered by
the Ministry of Health of the Republic of Azerbaijan),
one 400-mg capsule three times daily, in the morning,
afternoon, and evening, during or after meals for one
month.

Ethics Statement. The study was conducted in
accordance with the ethical principles of the
Declaration of Helsinki. All patients were informed
about the procedures and treatment provided, and
informed consent was obtained from each participant
prior to inclusion in the study. Patient confidentiality
and anonymity were maintained throughout the study
and during preparation of the manuscript.

Statistical analysis was performed using
descriptive and comparative statistical methods.
Quantitative variables are presented as mean =+
standard deviation (M=SD), while categorical
variables are expressed as absolute numbers and
percentages. Categorical variables were compared
using the y? test or Fisher’s exact test, as appropriate.
A p-value <0.05 was considered statistically
significant.

Results of the study. Treatment efficacy in the
study was evaluated according to the time of

resorption of corneal infiltration and edema and
precipitates, normalization of intraocular pressure,
dynamics of visual acuity, and duration of treatment.

Results of treatment in the main group of
patients who, along with conventional treatment,
additionally = received  Nigella  sativa-based
preparation Seydana capsules and intravenous Ozone
Therapy were as follows. The time to complete
resorption of infiltration, corneal edema, and
precipitates ranged from 12 days (1 patient — 10 %) to
17 days (1 patient — 10 %); the mean period was
15.4+0.9 days.

Visual acuity increased in all patients, on
average from 0.05+0.1 to 0.73£0.2. In 9 (90 %)
patients, visual acuity above 0.1 was achieved, while
in 3 (30 %) patients the maximum visual acuity of 1.0
was achieved.

The total duration of treatment was 16.8+0.71
days. In 2 (20 %) patients, residual corneal infiltration
and isolated precipitates were recorded by day 18 of
treatment; these patients were classified as having
improvement.

Treatment efficacy was assessed as follows:
recovery — 8 patients (80 %); improvement — 2
patients (20 %). In the analysis of side effects, no
signs of toxic-allergic irritation were observed in any
case. The results of the general clinical examination
(patients'  subjective  sensations, temperature
response, urine and blood tests) indicated good
tolerability of the combined use of Nigella sativa-
based preparation Seydana and Ozone Therapy as
part of conventional treatment.

Results of treatment in the control group of
patients who received conventional treatment only
demonstrated that the time to resorption of infiltration
and corneal edema ranged from 17 days (1 patient —
10 %) to 25 days (1 patient — 10 %); the mean period
was 19.6+0.6 days.

Visual acuity increased in all patients, on
average from 0.05+0.2 to 0.69+0.4. In 7 (70 %)
patients, visual acuity above 0.1 was achieved, while
in 2 (20 %) patients the maximum visual acuity of 1.0
was achieved (Table 1).

Table 1

Comparative clinical indicators of patients with stromal herpetic keratitis
and uveitis with ocular hypertension

Indicator Main group Comparison group Significance criterion
Severity index 16.3£0.5 16.1+0.7 p>0.05
Resorption of infiltration 15.4+0.9 19.6+0.6 p<0.05
Duration of treatment 16.8+0.7 21.4+0.62 p<0.05
Visual acuity before treatment 0.05+0.1 0.05+0.2 p>0.05
Visual acuity after treatment 0.73+0.2 0.69+0.4 p>0.05

The total duration of treatment was 21.4+0.62
days. In 4 (40 %) patients, residual corneal infiltration
and precipitates were recorded by day 21 of
treatment; these patients were classified as having
improvement.

Thus, the duration of treatment was significantly
shorter in the study group receiving Nigella sativa-
based preparation Seydana in combination with
ozone therapy as an adjunct to conventional treatment
than in the control group receiving conventional

treatment alone (Fig.1).

Recovery was achieved in 80 % of patients in
the study group and 60 % of patients in the control
group, whereas improvement without complete
recovery was observed in 20 % and 40 % of patients,
respectively. Thus, the study group demonstrated a
higher proportion of patients achieving recovery and
a lower proportion classified as showing
improvement compared with the control group

(Fig.2).
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Fig. 1. Duration of treatment.

Discussion. Analysis of the study results in
patients of the main group, who received Ozone
Therapy in combination with Nigella sativa-based
preparation (Seydana) as additional treatment,
compared with the control group, which received
conventional treatment only, showed that resorption
of infiltration of the corneal stroma and vascular coat
in patients of the main group was completed almost 4
days earlier than in the control group (15.4+0.9 and
19.6+0.6, respectively; p<0.05). The duration of
treatment in patients of the main group was 4 days
shorter than in the comparison group (16.8+0.7 and
21.4+0.62, respectively; p<0.05). Recovery was
noted in 80 % and 60 % of cases, and improvement in
20% and 40% of cases, respectively; deterioration
and absence of effect were not observed in any case.
The effect of increased visual acuity was 0.73+0.2
and 0.69+0.4, respectively (p>0.05). Ocular
hypertension normalized in both groups, but in the
main group approximately 3 days earlier. In the main
group, in which Ozone Therapy and Nigella sativa-
based preparation (Seydana) were used as part of
conventional treatment, a higher therapeutic effect
was noted for some parameters (time to resorption of
infiltration of the corneal stroma and vascular coat
and duration of treatment) compared with the control
group; the results were statistically significant.

The favorable clinical outcomes observed in the
present study may be considered in the context of the
biological properties of Nigella sativa reported in
previous investigations. Ciesielska-Figlon et al.
described its potential immunomodulatory activity,
including modulation of inflammatory and immune
responses [4]. Hannan et al. summarized a broad
spectrum of pharmacological properties of Nigella
sativa, including antioxidant, anti-inflammatory,
antimicrobial, and immunomodulatory effects [9].

Ardiana et al., (2020) in a meta-analysis of
randomized controlled trials, found that Nigella
sativa  supplementation significantly increased
superoxide dismutase activity, although significant
changes in malondialdehyde and total antioxidant
capacity were not demonstrated [1]. These findings
provide a possible biological context for the shorter
time to resolution of corneal infiltration, edema, and
precipitates observed in our study group.
Nevertheless, because the present study evaluated a
combined treatment regimen rather than Seydana
alone, the clinical improvement cannot be attributed
exclusively to Nigella sativa.

30

¥ Recovery
80%

B Improvement

Study group Control group

Fig. 2. Treatment efficacy.

The results may also be discussed in relation to
the reported biological effects of ozone therapy.
Zanardi et al. (2016) described controlled ozone
administration as capable of inducing adaptive
responses to oxidative stress and discussed its
potential therapeutic use in combination with
established treatments [20]. Other studies included in
our reference list have investigated ozone therapy
across different clinical settings, including wound
treatment, dermatological disorders, dentistry, and
degenerative disc disease [12,16,17,19]. Although
these conditions differ substantially from herpetic
stromal keratitis, the available literature supports
continued investigation of ozone therapy as an
adjunctive approach rather than as a replacement for
established treatment. In our study, the addition of
ozone therapy and Nigella sativa-based preparation
(Seydana) to conventional antiherpetic treatment was
associated with a significantly shorter duration of
treatment (16.8+0.7 vs 21.4+0.62 days; p<0.05) and
earlier resolution of corneal infiltration (15.440.9 vs
19.6+0.6 days; p<0.05). However, the small sample
size and combined administration of both adjunctive
interventions do not allow the independent
contribution of Ozone Therapy and Nigella sativa-
based preparation (Seydana) to be determined.

Thus, as a result of the conducted open
comparative studies evaluating therapeutic efficacy
and studying the tolerance of the combined use of
Ozone Therapy and Nigella sativa-based preparation
(Seydana), it was established that both natural agents
exert a pronounced therapeutic effect. It was shown
that the combined use of natural agents with different
mechanisms of action — Ozone Therapy and Seydana
- mutually enhances antiviral, anti-inflammatory, and
immunomodulatory effects of an additive, synergistic
nature and produces a more pronounced therapeutic
effect, reducing the time to resorption of infiltration
of the cornea and vascular coat and the duration of
treatment.

The results of virological examination of
scrapings from the conjunctiva of the eye were
negative in all patients. In the analysis of side effects,
no signs of toxic-allergic irritation were observed in
any case. The results of the general clinical
examination  (patients' subjective  sensations,
temperature response, urine and blood tests) indicated
good tolerability of the combined treatment. The
results of immunological blood testing with
determination of the level of specific
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immunoglobulins revealed a more significant treatment in the main group compared with the
decrease in the level of HSV-I IgG and IgM after control group.

Conclusion

Thus, the conducted open comparative clinical studies evaluating therapeutic efficacy and studying the
tolerance of the combined use of Ozone Therapy and Nigella sativa-based preparation as part of conventional
treatment showed that comprehensive use makes it possible to significantly increase the efficacy of treatment
of herpetic stromal keratitis complicated by uveitis with ocular hypertension, improves clinical indicators, and
does not cause toxic-allergic phenomena. It can be concluded that the combined use of two natural multifactorial
and polysystemic therapeutic agents — Ozone Therapy and Nigella sativa-based preparation — together with
conventional chemotherapeutic drugs increased treatment efficacy, demonstrated good tolerability, and did not
cause toxic-allergic irritation or other undesirable adverse effects in patients with herpetic stromal keratitis
complicated by uveitis with hypertension. Future studies with larger patient cohorts and longer follow-up
periods are warranted to further evaluate the clinical efficacy, safety, and long-term outcomes of combined
Nigella sativa-based preparation and ozone therapy in patients with herpetic stromal keratitis.
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