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Efficacy of Nano-niozome Containing Zataria multiflora Essential Oil in the Control

of Bacterial Keratitis Induced by Staphylococcus aureus

Khatereh Kafshdouzan*, Negar Khosravil, Hamid Reza Moslemi2, Mohammad Sadegh Nourbakhsh3, Negar Namdar?
1. Department of Pathobiology, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran.
2. Department of Clinical Sciences, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran.
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Background: Bacterial keratitis caused by Staphylococcus aureus is one of the most challenging ocular
infections, and the increasing spread of antibiotic resistance has intensified the need for novel
therapeutic approaches. Zataria multiflora essential oil, due to the presence of thymol and carvacrol,
possesses considerable antibacterial and anti-inflammatory properties; however, its volatility,
hydrophobicity, and local toxicity limit its direct clinical application.

Objectives: Considering the favorable characteristics of nanoniosomes as ideal drug delivery systems
for encapsulating hydrophobic compounds and enhancing the topical bioavailability of drugs, the
present study aimed to investigate the efficacy of nanoniosomes containing Zataria multiflora
essential oil in controlling Staphylococcus aureus-induced bacterial keratitis.

Methods: Essential oil-loaded nanoniosomes were synthesized using the thin-film hydration method
in the presence of a nonionic surfactant. Particle size, zeta potential, encapsulation efficiency, and
formulation stability were evaluated. Thirty male Wistar rats were randomly divided into three
treatment groups: a control group receiving normal saline, a group receiving essential oil-loaded
nanoniosomes, and a group receiving ciprofloxacin. Following induction of bacterial keratitis in one
eye of each rat using Staphylococcus aureus, treatment efficacy was assessed by measuring bacterial
load in corneal samples on days 4 and 8 after infection induction.

Results: On day 4 after keratitis induction, the mean corneal bacterial load in the essential oil-loaded
nanoniosome group (4.5 x 10° CFU/cornea) and the ciprofloxacin group (4.3 x 10° CFU/cornea) was significantly
lower than that of the control group (6.8 x 10° CFU/cornea) (p < 0.05), while no statistically significant difference
was observed between the two treatment groups (p > 0.05). A similar pattern was observed on day 8, where
both treatment groups demonstrated a significant reduction in microbial load compared with the control group
(8.8 x 107 CFU/cornea) (p < 0.05), and no significant difference was found between the nanoniosome group (5.0
x 10% CFU/cornea) and the ciprofloxacin group (1.6 x 10° CFU/cornea) (p > 0.05).

Conclusion: This study confirms the high efficacy of Zataria multiflora -loaded nanoniosomes in the
treatment of bacterial keratitis and highlights their potential as a new generation of safer and more
effective ophthalmic therapeutics based on natural compounds and nanotechnology.

Keywords: Nano-niozome, Zataria multiflora, Bacterial keratitis, Rat, Drug delivery
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