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Abstract. General Background: Antibiotics such as levofloxacin are widely prescribed but
have been associated with reproductive tissue alterations following prolonged administration.
Specific Background: Plant-derived nanomaterials, particularly nano-extracts from medicinal
plants, have gained attention due to their bioactive compounds with antioxidant and anti-
inflammatory properties. Knowledge Gap: Limited experimental evidence exists regarding the
histological response of testicular tissue to concurrent administration of levofloxacin and
Epimedium ajpinum nano-extract. Aim: This study examined the histological structure of testes
in mice treated with levofloxacin and varying concentrations (5 and 10 mg/kg) of Epimedium
alpinum nano-extract. Results: Levofloxacin administration for 30 days resulted in seminiferous
tubule degeneration, reduced sperm count, and structural disruption, whereas groups receiving
the nano-extract alone maintained normal architecture. Co-administration groups demonstrated
preservation of seminiferous tubule integrity and improved spermatogenic organization. Novelty:
The study provides experimental histological evidence supporting the tissue-preserving role of
Epimedium alpinum nano-extract against antibiotic-associated alterations. Implications: These
findings highlight the potential application of plant-based nanophytopharmaceuticals as
supportive agents in treatments involving antibiotics with reproductive risks.

Hightlights:

e Levofloxacin administration induced seminiferous tubule degeneration and reduced sperm
count.

e Epimedium alpinum nano-extract maintained normal testicular architecture.

e Combined treatment preserved spermatogenic organization during antibiotic exposure.
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Introduction

Epimedium is used in traditional medicine and is characterized by the presence of
flavonoids, which are among its most important components [1]. One of the important
compounds in this plant is the alkaloid quaternary apoperphine (magnoflurin) [2],[3],[4].
Only two species of Epimedium are found in Europe [5],[6].

Zinc oxide (ZnO) possesses properties that make it an important agent for many
applications, in addition to its use in cosmetics and numerous other uses [7], [8],
[9]. Levofloxacin is an anti-inflammatory drug used to treat conditions such as
complicated urinary tract infections caused by various types of bacteria, as well as
other complicated infections of the wurinary tract [10][11][12][13][14].
Levofloxacin is considered the optimal treatment option because other antibiotics
are either insensitive or have not been successful in treating complex and severe
infections. In addition, it is used as a pain reliever and fever reducer, as well as an
anti-inflammatory in cases of osteoporosis., rheumatism, and gout [15][16]. It is
possible that this treatment may have effects on the digestive tract, as it is the main target
of these drugs, especially levofloxacin, because it is characterized by its rapid absorption
of substances through the digestive system, especially when taken orally [17].

Nanotechnology is one of the modern methods for constructing modern structures and
systems [18]. Nanoscience is the science of manipulating matter at the nanoscale. The
importance of nanotechnology lies in materials with extremely small nanoscale
dimensions, called nanoparticles, which range in length from 1 to 100 nanometers [19],
[20]. Nanoparticles are manufactured using various methods and possess unique properties
[21]. Aim of study to investigate the effect of Epimedium alpinum extract on the

histological structure of the testes of mice treated with antibiotics.
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Method

The experiment involved the use of 36 laboratory mice. The animals weighed between (27-
29 g) and were between (10-12) weeks old. The experiment was conducted from
(4/12/2024 to 4/4/2025). The animals were placed in the animal house with all the
appropriate experimental conditions provided, including temperature, humidity, and
suitable rearing cages made of plastic. The mice were divided into 6 groups, (6) per group,
and distributed as follows: G1 and G4 as a control group treated with levofloxacin (1.2)
mg/kg, G3 and G4 which were treated with the extract group at two concentrations (5
and

10 mg/kg). While G5, G6 with extract n (5 and 10 mg/kg) + levofloxacin respectively, for
a period of (30 days).

Plant extract of Epimedium alpinum prepared according to [22],[23]. After that The nano-
extract was prepared according to the method of [24] [25].

The animals were dissected and anesthetized after the experiment. The testes were
removed from the albino rats, Approval was obtained from the Central Committee for
Bioethics at the University of Kufa, as per their letter No. 1348 dated November 15, 2024..

Result and Discussion

The study showed that microscopic examination revealed normal testicular structure in
male mice in the control group, as shown in Figures 2 and 7. The histological structure of
the second group of animals, which were administered levofloxacin at a 1.2 mg/kg, to study
the effect on testicular tissue after prolonged administration 30 days) Figure 2(, Testicular
atrophy and damage, decreased sperm count, and reduced sperm weight were observed
with the use of this drug, particularly with prolonged levofloxacin use. Results from groups
3 and 4 treated with the extract 5 and 10 mg/kg body weight, respectively, showed normal
tissue structure with no changes, and minimal effects, as illustrated in the figures. (5,6) ,
As for groups 5 and 6, which were treated with the nano-extract at two concentrations (5
and 10 mg/kg) respectively + levofloxacin drug at a concentration of (1.2) mg/kg, their
results showed a slight effect from the nano-extract alone, as the histological sections of
the testicle reduction in the effect of the drug as in Figure (3,4).
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Fig(1) testicular tissue from a male mouse in the G1 shows testicular tissue, illustrating (A)
spermatids at different stages and the presence of Sertoli cells and Leydeck cells between
the seminiferous, (B) seminiferous tubule. (Hand E 100,400X).

Fig(2 ( testicular tissue from mice in G2 with the antibiotic levofloxacin shows damage to
the seminiferous tubules and sperm, as well as rupture of the seminiferous tubule walls and
a low sperm count. (A) Sperm, (B) The breakdown of the tubule walls, low sperm count,
and irregularity in the diameter of the seminiferous tubules are evident, (C) Odema\. ( H
and E- 100,400X).
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Fig(3) testicular tissue from male rats in the G3 treated with Epimedium albinum nano-
extract (5 mg/kg) and levofloxacin (1.2 mg/kg). The normal structure of the testis is shown,
and large numbers of sperm at various stages of development are observed. (A) Sperm,
(B) seminiferous tubule. (H&E-100&400X).

Fig (4) A section of testicular tissue from mice in the G4 treated with Epimedium aextract
(10 mg/kg) and levofloxacin (1.2 mg/kg). The normal structure of the testis is shown, and
large numbers of sperm at various stages of development are observed. (A) seminiferous

tubule, (B)Sperm (HandE-100,400X).
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Fig(5 ) testicular tissue from male mice in the G5 treated with Epimedium albinum nano-
extract (5 mg/kg) The normal structure of the testis is shown, and large numbers of sperm
at various stages of development are observed. (A) seminiferous tubule, (B)Sperm. (H and
E-100,400X).

A

E

Fig(6 (:- testicular tissue from male rats in the G6 treated with Epimedium albinum nano-
extract (10 mg/kg) . The normal structure of the testis is shown, and large numbers of sperm
at various stages of development are observed.(A) seminiferous tubule, (B)Sperm.
(HandE-100and400X).

Discussion:

The results showed the presence of a normal testicular structure in the male mice in the

G1, while the histological structure of the testes in the animals given levofloxacin at a
dose of (1.2) mg/kg showed changes in the histological structure of the testes in the white
mice after giving it for a long period of (30) days.. A study showed (recorded that this drug
caused [26],[27]. Histological changes in tissue structure varied similarly to those
shown in the
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current research, leading to toxic pathological effects. Other studies have also shown that
atrophy, destruction, and weight loss in animals, especially with prolonged use of
levofloxacin, were observed with this drug, which is consistent with other studies.
[28][29][30][31][32]. In the reproductive organs of male mice treated with levofloxacin and
in a study [33][34]. Some studies have shown that nano-extracts from different plants are
useful in controlling histological changes in the case of drug treatment, and this is due to the
presence of active chemicals associated with a diverse structure in one or more parts of
these plants [35]. As shown in study [36]. The reason may be attributed to the fact that
nano-plant extracts gave a protective role against the drug, as studies showed the protective
effect of Epimedium Albinum plant extract and its components on the tissues of some
organs, and that the antioxidant and anti-inflammatory effects have a role in maintaining the
treated body tissues, and this is consistent with what the current study concluded [37][38].
Histological examination of testes in animals injected with levofloxacin for 30 days showed
damage to the walls of the seminiferous tubules and a decrease in sperm count, while
histological sections in animals treated with the plant nano-extract and levofloxacin showed
no histological changes in the tissue structure of the testes. This result is consistent with
[39].

Conclusions
In summary, we demonstrated that histologically, the current therapeutic dose of
levofloxacin causes significant degeneration in the male adult mouse testis with tubular
damage, loss of tubular architecture, and a decrease in spermatogenic activity.
However, both lower and higher doses of Epimedium alpinum nano-extract maintained
the typical histological structure of the testes and markedly alleviated testicular damage
induced by levofloxacin. Treatment groups receiving both the plant nano-extract
showed a marked restorative effect on seminiferous tubule integrity and the
organization of sperm cells, demonstrating that the extract appears to have a protective
role. In conclusion, the results indicated that the bioactive ingredients of Epimedium
alpinum, especially in the nano-extract of Epimedium alpinum, demonstrated
antioxidant and anti-inflammatory action that protect reproductive tissues from the
toxicity of the concomitant use of antibiotics. From an applied point of view, the findings
emphasize the promising feasibility of plant-based nanophytopharmaceuticals to be
used as supportive and/or protective agents in pharmacological treatments with
established reproductive side effects. Notwithstanding, future studies are needed to
clarify the exact molecular mechanism of this protective effect, to evaluate the long-
term reproductive effects, and to determine the safety and effectiveness of Epimedium

alpinum nano-extracts with alternative dosage regimens and in different clinical settings.
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