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ABSTRACT: Lavender (Lavandula angustifolia) is a plant of medicinal and economic importance. This study
investigated the effects of lavender extract at different doses on metabolism and reproductive physiology in
male Syrian hamsters (Mesocricetus auratus) under long photoperiod (16L; 16 hours of light, 8 hours of
darkness). Male Syrian hamsters aged 6-8 weeks were administered different doses of lavender extract dissolved
in saline intraperitoneally every day at the same time (12:00-13:00 h) for 21 days. A significant decrease in food
consumption was observed in the group treated with 200 mg/kg of lavender extract (p<0.05). The effects of the
100 mg/kg and 200 mg/kg doses on body weight were also noted. Blood samples for hormone measurement
were collected at two different times of the day (12:00 h and 00:00 h) at the end of the experiment. It was shown
that melatonin levels significantly increased at the 100 mg/kg dose of lavender extract in both times (p<0.05).
However, no significant difference was found between the light and dark phases at the 200 mg/kg dose (p>0.05).
A significant decrease in testosterone levels was observed compared to the control group. Similarly, no
significant difference was detected between the light and dark phases at the 200 mg/kg dose (p>0.05). No
significant differences were observed in testis histology between the control and treatment groups. In
conclusion, lavender extract has positive effects on metabolism, but it may have negative effects on the

reproductive system at high doses.

Keywords: Hamster; Lavender; Leptin; Metabolism; Plant extract; Reproduction.

1. INTRODUCTION

Plants in nature have been used by humans for various purposes for centuries. While plants are often
used in health and beauty, they also hold an important place in nutrition. They are consumed fresh in season or
dried as food or drink out of season. Nowadays, with the rapid rise of diseases, interest in organic agricultural
products and natural nutrition has also increased. However, the correct use of these plants is crucial for human
health. Consuming too much, as well as too little, can sometimes cause health issues. While many plants have
therapeutic properties, some of the active ingredients they contain can be potentially carcinogenic, mutagenic,

and/or toxic [1]. Studies have shown that many plants contain mutagenic components [2], and findings suggest
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that some also have potential natural antigenotoxic effects [3]. Lavender is one of the flowering plants that can
be used as a natural antioxidant source and potential food.

The Lavandula genus (Lamiaceae) is widespread in the Mediterranean region and is represented by 39
species in Turkey. Lavender (Lavandula angustifolia) has been used throughout history in Anatolia for both
medicinal and aromatic purposes. Lavender has been used in the treatment of urinary tract infections, heart
diseases, relief of rheumatic pain, and conditions such as eczema [4-9]. Lavender essential oils are frequently
used in the perfume and cosmetics industries [10-12] and are also known for their antiseptic, disinfectant, and
calming properties [13].

Among the essential oil components, linalool and linalyl acetate, which are found in the highest
amounts, determine the characteristic odor and therapeutic effects of lavender extract [10]. In addition,
components such as 1,8-cineole, B-caryophyllene and terpinen-4-ol also have important biological activities. In
addition, lavender extract is rich in flavonoids and phenolic acids, and exhibits antioxidant and neuroprotective
effects [14]. Research on the diverse biological impacts of lavender oil has demonstrated its analgesic,
antibacterial, genotoxic, and anti-inflammatory properties [10, 15-17]. Additionally, it has been proposed that
lavender extracts have anticancer properties and can be utilized to treat a number of illnesses [12, 18]. Also,
studies has demonstrated that lavender oil affects the central nervous system, making it very useful in the
treatment of anxiety, stress, and sleep issues [19-22]. In addition, lavender tea is frequently used to treat
insomnia and lower stress.

Some studies have shown that lavender may have impacts on the reproductive system. Lavender oil
has been demonstrated to help regulate reproductive hormones and enhance sperm quality [23, 24]. Lavender
was given in different ways, especially by inhalation or ingestion, in different experimental groups. Considering
all of this, no research has been done that solely looks at the effects of lavender extracts when they are injected
directly into experimental groups. Thus, this study examines how extracts from lavender flowers affect Syrian

hamsters' metabolic and reproductive systems.

2. MATERIALS AND METHODS

2.1. Preparation of the L. angustifolia extract

Dried flowers of Lavandula angustifolia were obtained from a local herbalist in Canakkale. The dried
samples were physically ground using a grinder. A Soxhlet device was used to extract 50 g of powdered L.
angustifolia flowers in 400 mL of 70% ethanol over the course of eight hours. Ethanol was removed using an
evaporater (40 °C). The extract was stored at +4 C° until use. Lavender extract solutions used in the study were
prepared using physiological serum.

The amount of active substances in the L. angustifolia plant varies depending on the soil structure,
climatic circumstances, and altitude in the location where it is located, hence GC-MS service was employed.

The components were characterized using a variety of electronic libraries.

2.2. Animals and housing

Male Syrian hamsters (Mesocricetus auratus) weighing about 120 g and 6—8 weeks of age were used.
Four groups of forty male hamsters, each consisting of ten hamsters, were randomly assigned. The animals were
obtained from the Hamster and Gerbil unit of the Canakkale Onsekiz Mart University Research and Application
Center for Experimental Animals (COMUDAM). During the 21-day experimental period, the laboratory
temperature was maintained at approximately 2242 °C. The hamsters were housed individually in polycarbonate

cages (16 x 31 x 42 cm). The photoperiod was set at 16 hours of light and 8 hours of darkness. Food pellets and
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tap water were provided ad libitum. All methods were conducted with the approval of the Canakkale Onsekiz

Mart University Animal Ethics Committee (Approval number: 2021/04-10).

2.3. Experimental design

The study was conducted in four groups. During the 21-day experiment, injections were made at the
same time every day (12:00-13:00 h). According to the data obtained by Kashani et al. [25] and the effectiveness
on the animals, the doses of the extracts were determined as 50 mg/kg, 100 mg/kg, 200 mg/kg.

Group 1 (Control Group; n=10): Since lavender extract was dissolved in physiological serum, the
hamsters in this group were injected with physiological serum intraperitoneally between 12:00 and 13:00 for
21 days as the control group. Tissue and blood samples were taken at the end of the experiment.

Group 2 (50 mg/kg; n=10): The animals in this group were injected with 50 mg/kg L. angustifolia
extract intraperitoneally between 12:00 and 13:00 for 21 days. At the end of the experiment, tissue and blood
samples were taken.

Group 3 (100 mg/kg; n=10): The animals in this group were injected intraperitoneally with 100 mg/kg
L. angustifolia extract between 12:00 and 13:00 for 21 days. At the end of the experiment, tissue and blood
samples were taken.

Group 4 (200 mg/kg; n=10): The animals in this group were injected intraperitoneally with 100 mg/kg
L. angustifolia extract between 12:00 and 13:00 for 21 days. At the end of the experiment, tissue and blood

samples were taken.

2.4. Measurement of food intake and body weight

Weighed amounts of food pellets were put in the cages to measure the amount of food consumed. The
food scraps and leftovers in the cages were weighed after a day. Possible food pieces were also considered into
the consumption calculation because these animals have a tendency to keep food in their mouth. The amount of
food consumed each day was assessed, and the average consumption for 21 days was noted. Weekly changes

in body weight were recorded.
2.5. Measurement of serum hormones levels

At the end of the 21-day period, blood and testis tissue samples were collected from each group at two
different times of day (12:00 and 00:00 h). Five hamsters from each group were decapitated at the specified
times for sample collection. Approximately 5 mL of blood was taken for the measurement of melatonin, leptin,
and testosterone levels. Blood samples collected during the dark phase were handled under dim red light. The
blood samples were centrifuged at 4000 rpm for 30 minutes (Cence L-500), and the serum was stored at -20°C
until analysis. Hormones were measured using commercial ELISA kits (BioAssay-Technology Laboratory Rat
Melatonin E0601Ra; BioAssay-Technology Laboratory Rat Leptin E051Ra; BioAssay-Technology Laboratory
Rat Testosterone EA0023Ra) following the manufacturer’s instructions. Optical densities were determined at

450 nm using an ELISA microplate reader (Thermo Scientific Multiskan FC Microplate Reader USA).

2.6. Preparation of histological preparations and examination of sections

Hamster testes that were isolated were preserved in 10% formalin, subjected to standard histological
procedures, and then embedded in paraffin. A microtome was used to cut 5 um thick serial sections from each
block These sections were mounted on slides and stained with hematoxylin-eosin. The prepared slides were
examined under an OlympusBX51 phase contrast microscope, and changes in testis composition were

evaluated.
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2.7. Statistical analysis

39

Statistical analysis was performed using SPSS 22.0 and Sigma Plot 14.0. Data were analyzed using

SPSS v.11.0. One-way ANOVA was used to analyze hormone levels, followed by Duncan's multiple range test.

t-tests were used to determine whether there were differences in means within or between groups. At p < 0.05,

values were considered statistically significant. The data is presented as mean + SEM.

3. RESULTS

3.1. GC-MS analysis

GC-MS analysis was performed to determine the active ingredients in the lavender plant. Figure 1

shows the levels of the active ingredients.
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1 13.461 1.60 | Eucalyptol
2 13.902 0.90 [2(3H)-Furanone, 5-cthenyldihydro-5-methyl-
3 15.249 2.84 |LINALOOL OXIDE CIS
B 15.877 242  |Linalool oxide <cis->
5 16.551 14.02 |Linalool
6 16.664 0.41 [1,5,7-Octatrien-3-ol, 3,7-dimethyl-
7 18.016 4.09 |Camphor
8 18.537 1.41  [4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl-
9 18.805 0.53 | Acetic acid, 3-methyl-6-oxo-hex-2-enyl ester
10 19.051 3.81 [BORNEOLL
11 19.165 0.62 |Epoxylinalol
12 19.403 0.36  |Epoxylinalol
13 19.893 0.25 |Isobutyrate <hexyl->
14 20.287 3.01 |3,7-dimethyl-1,5-octadien-3,7-diol
15 22.343 18.56 |Linalyl acetate
16 23.359 1.25 | 1,7-Octadiene-3,6-diol, 2,6-dimethyl-
17 23.538 0.76  |Lavandulyl acetate
18 24.605 0.59  |[2-Methoxy-4-vinylphenol
19 24.968 0.77 | Cyclobutanecarboxylic acid, octyl ester
20 25.441 491 |8-ACETOXYLINALOOL
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Peak# R.Time Area% |Name
21 25.743 1.28  |2-Oxabicyclo[2.2.2]octan-6-0l, 1,3,3-trimethyl-, acetate
22 26.513 0.42 |Bicyclo[2.2.1]heptan-2-ol, 7,7-dimethyl-, acetate (CAS)
23 26.775 0.24 | Geranyl acetate
24 26.892 0.42 | Coumarin <3,4-dihydro->
25 27.296 0.45 |3,7-Nonadien-2-ol, 4,8-dimethyl-
26 27.425 0.61 |LINALOOL OXIDE CIS
27 27.926 1.05 |8-ACETOXYLINALOOL
28 28.051 0.39 | Caryophyllene
29 28.883 10.38 | Coumarin
30 29.222 0.77 |Farnesene <(E)-, beta->
31 30.316 0.46 |6,7-Dioxabicyclo[3.2.1]octane, |-methyl-
32 30.784 0.55 |8-ACETOXYLINALOOL
33 30.910 0.28 | Neryl (S)-2-methylbutanoate
34 31.175 0.49 |(+)-Aromadendrene
35 31.320 1.50 |trans-Linalool oxide
36 31.468 1.47 | Linalool oxide <trans->
37 31.873 0.79 | Octanal, 7-methoxy-3,7-dimethyl-
38 32.088 0.55 |Octanal, 7-methoxy-3,7-dimethyl-
39 33.369 0.72 | Caryophyllene oxide
40 35.096 0.37 |3-(2'-Hydroxy-4'-methoxyphenyl)propanoic acid
41 36.390 1.24  |Bisabolol <alpha->
42 37.742 5.53 |2H-1-Benzopyran-2-one, 7-methoxy-
43 43.274 0.72  |Ascaridole
44 44.041 1.79 | Palmitic acid
45 44.235 0.55 |LIMONENE DIOXIDE I
46 48.333 1.73  |(Z,Z)-6,9-cis-3.,4-epoxy-nonadecadience
47 48.843 1.10  |Octadecanoic acid
48 50.902 0.74 | Tributyl acetylcitrate
49 53.381 0.28 | Palmitate <isopropyl->
100.00

Figure 1. GC-MS analysis results.

3.2. Food intake

Figure 2 displays the amount of food consumed by the experimental and control groups. There was no
significant difference in food intake, except for the 200 mg/kg group (p>0.05). Compared to the control group,
food intake in the 200 mg/kg lavender extract group showed a significant decrease (p<0.05). This suggests that
the 200 mg/kg concentration may have had an influence on the feeding habits of the animals, leading to a

decrease in overall food consumption.

3.3. Body weights

Figure 3 presents the body weight changes observed in the experimental groups compared to the
control group. No significant difference in body weight was detected between the control group and the 50
mg/kg dose group, indicating that this concentration of lavender extract did not have a noticeable effect on the
animals' weight. However, significant decreases in body weight were observed in the 100 mg/kg and 200 mg/kg
dose groups (p < 0.05), suggesting that higher concentrations of lavender extract may exert a more pronounced
effect on body weight regulation. These findings imply that lavender extract, particularly at these higher doses,
could influence metabolic processes or induce appetite suppression, leading to the observed reduction in body

weight.
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Figure 2. Effects of lavender extract injections on food intake in ad libitum-fed adult male Syrian hamsters. Values are
expressed as mean + SE. Different letters indicate statistical differences (Dunn’s post hoc test, p<0.05). Daily average values

are presented every five days. Evaluations were made within groups.
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Figure 3. Effects of lavender extract injections on body weight of adult male Syrian hamsters. Values are expressed as
means £SE. Different letters indicate statistical differences (Dunn's post hoc test, p<0.05). Daily mean values are given

every five days. Only the last week was statistically compared.

3.4. Serum melatonin levels

Melatonin levels in the control group were high during the dark phase (00:00 h) and low during the
light phase (12:00 h). In the 50 mg/kg group, melatonin levels at night were high but lower than those of the
control group (p<0.05), whereas melatonin levels during the day were comparable to the control group. The
dosage of 100 mg/kg lavender extract significantly raised melatonin levels. Melatonin levels were higher
throughout the day and at night than in the control group, with the highest levels occurring at night. In the 200
mg/kg dosage group, both light and dark phase melatonin levels increased, although dark phase melatonin levels
remained similar to those of the control group (p<0.05) (Figure 4). The increase in melatonin levels supports

the idea that lavender positively affects sleep patterns and circadian rhythms.
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Figure 4. Effect of lavender extracts on melatonin levels in adult male Syrian hamsters. Values are expressed as mean £SE.

Different letters indicate statistical differences (p<0.05).
3.5. Serum leptin levels

The control group had higher leptin levels during the light phase than the dark phase (p<0.05). In the
50 mg/kg dose group, leptin levels were highest during the light phase, and the dark phase leptin levels matched
those of the control group during the light phase. Leptin levels dropped in both the light and dark phases in the
100 and 200 mg/kg dosing groups, with the 200 mg/kg group showing the biggest drop (p<0.05) (Figure 5).
Large dosages of lavender (200 mg/kg) decreased food intake and blood leptin levels, raise the possibility that

this extract could help lower leptin resistance.
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Figure 5. Effect of lavender extracts on leptin levels in adult male Syrian hamsters. Values are expressed as mean £SE.

Different letters indicate statistical differences (p<0.05).
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3.5. Serum testosterone levels

Testosterone levels were highest in the control group during the light phase (12:00 h). Despite staying
low, the dark phase testosterone level was higher than that of the extraction groups. None of the experimental
groups (50 mg/kg, 100 mg/kg, and 200 mg/kg) showed any noticeable differences (p>0.05) (Figure 6). All
groups treated with extract experienced a suppression of testosterone levels. Certain components of lavender
oil can exhibit estrogenic (estrogen-like) properties and anti-androgenic (testosterone-inhibiting) activities. This

means they can mimic estrogen and potentially suppress the effects of testosterone in the body.
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Figure 6. Effect of lavender extracts on testosterone levels in adult male Syrian hamsters. Values are expressed as mean

+SE. Different letters indicate statistical differences (p<0.05).
3.7. Histology of the testis

Figure 7 shows the histological examination of testes across all experimental groups, including the 50
mg/kg, 100 mg/kg, and 200 mg/kg lavender extract treatments. Upon analysis, no significant differences in
testicular histology were observed between the treatment groups and the control group. All groups exhibited
similar testicular structures, with intact seminiferous tubules, normal interstitial tissues, and active
spermatogenesis processes. These findings suggest that lavender extract, at the doses tested, does not appear to
have a detrimental effect on testicular morphology or the spermatogenic process. The lack of observable
differences in histological features implies that the extract's impact on reproductive organs may not be
significant at these concentrations, although further studies are needed to assess its long-term effects on fertility

and reproductive health.
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Figure 7. Testicular histology (10X) of control (A), 50 mg/kg (B), 100 mg/kg (C), and 200 mg/kg (D) experimental groups
(10X).

4. DISCUSSION

We measured physiological parameters by administering different doses of the lavender plant extract
to hamsters in saline solution. In research, physiological saline is often chosen to administer plant extracts to
animals. Physiological saline is very biocompatible and has few harmful effects on cells. The biological effects
of lavender extract alone can be better observed when isotonic saline is used as an application agent since it
reduces the effect of the solvent. Although organic solvents like ethanol, methanol or DMSO may dissolve
lavender extract more readily, they may also have harmful effects on tissues. Using such solvents could mask
the true effects of the lavender extract and alter its bioavailability by negatively affecting the health of
experimental animals. Therefore, physiological saline is widely preferred as a safe application agent.

Ethanol is a widely used solvent in plant extraction and we chose to use ethanol for the following
reasons; Ethanol is a polar solvent, which makes it effective for extracting a wide range of polar and semi-polar
compounds, including many phytochemicals such as flavonoids, alkaloids, and phenolic compounds. Many
bioactive compounds in plants are soluble in ethanol, allowing for efficient extraction of desired substances.
Ethanol is generally regarded as safe for human consumption (in food-grade form) and is less toxic compared
to other organic solvents like methanol or chloroform, making it a preferred choice for food and pharmaceutical
applications. Ethanol has a relatively low boiling point, which allows for easy removal of the solvent after
extraction, helping to concentrate the extracted compounds without degrading them. Ethanol can be used in
various extraction methods, including maceration, percolation, and Soxhlet extraction, making it adaptable to
different extraction needs. These properties make ethanol an effective and popular solvent for extracting
valuable compounds from plant materials [26].

Another problem when working with plant extracts is deciding how to deliver the extract to the living

organism. In this investigation, we used a known technique: intraperitoneal injection. However, depending on
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how it is administered, different outcomes in terms of food intake and body weight could be achieved. For
example, it has been demonstrated that giving rats and mice different plant extracts orally or by inhalation
reduces their body weight and food intake. For example, five weeks of inhaling 1% B-sitronellol significantly
reduced food intake in Sprague-Dawley rats fed a high-fat diet (HFD) [27]. Similarly, 30-minute inhalation of
0.3% patchouli (Pogostemon cablin Benth.) essential oil over 12 weeks reduced food intake and body weight
in HFD-fed rats [28]. The oral administration of Arg Zeera and its main component thymol for four weeks
significantly reversed the increase in food intake and body weight gain caused by HFD in Wistar rats [29].
Additionally, citrus (Citrus aurantifolia) essential oils suppressed food consumption and reduced body weight
in both normal and ketotifen-induced weight gain mice [30]. Different routes of administration may lead to
varying effects on food consumption for the same compounds (extracts). Such substances are most likely to be
more effective at regulating appetite when inhaled than when administered through other methods. For instance,
inhaling benzolacetone, eugenol, and vanillin increases food intake, while intraperitoneal injection does not [31,
32]. Likewise, lavender compounds that are inhaled enhance appetite, but when taken orally, they do not [33-
35]. Drugs given orally must pass through the gastrointestinal system, which might decrease their bioavailability
and reduce their effectiveness [36]. In animal research, injections of various dosages or concentrations of test
medications or plant extracts are frequently used. One way to deliver medicinal medications and plant extracts
into the peritoneum is by intraperitoneal injections (body cavity). Understanding when and where
intraperitoneal injections can be used may assist develop present drug administration strategies and create
options for future study. The benefit of intraperitoneal injections is that the peritoneal cavity can quickly absorb
large doses of medication. Some therapeutic plants' active metabolites can have potent tastes or smells, which
leads to reduced food intake [37]. Essential oils or metabolites with appetite-regulating properties can be utilized
as complementary and alternative medicine in the treatment of eating and hunger disorders because they are
associated with diseases including obesity, type 2 diabetes, and anorexia nervosa.

In particular, the hypothalamic arcuate nucleus (ARC) controls the appetite-stimulating (orexigenic)
and appetite-suppressing (anorexigenic) pathways required to regulate food intake. ARC neurons express
orexigenic peptides (NPY and AgRP) and anorexigenic peptides (POMC and CART). According to some
studies, the effects of Osmanthus essential oil, trans-cinnamaldehyde, benzylacetone, and 1-phenyl-2-butanone
on appetite control are in line with the general idea of these two neuron populations: increased appetite is caused
by activated NPY/AgRP neurons or suppressed CART/POMC neurons, and vice versa [33, 31]. Nevertheless,
conflicting outcomes for 2,5-dimethyl-4-hydroxy-3(2H)-furanone (DMHF) treatment have been shown,
including increased food consumption due to enhanced CART gene expression [38]. Although no compelling
explanation has been offered, the location of the target gene after treatment should help to clarify this problem.

Additionally, ARC neurons use certain receptors to detect peripheral metabolic signals like leptin,
insulin, ghrelin, GLP-1, and CCK [39, 40]. One important hormone, leptin, reduces food intake and regulates
energy balance over the long term. Leptin, which is normally secreted by fat cells, stimulates POMC neurons
and suppresses AgRP/NPY neurons, leading to decreased food intake [41]. Interestingly, leptin did not cause
obese rats to consume less food [28, 29]. The phenomenon known as leptin resistance occurs when the brain
does not react to leptin as it should, leading to sustained food consumption in spite of elevated leptin levels [42].
Our results, which indicate that large dosages of lavender (200 mg/kg) decreased food intake and blood leptin
levels, raise the possibility that this extract could help lower leptin resistance. The increased daytime leptin level
shown with the low dosage of lavender extract (50 mg/kg) was an unexpected finding in our investigation.

Given that melatonin and leptin have an inverse release pattern in these animals [43], this is especially intriguing
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when evaluated in respect to melatonin. One theory is that the low melatonin level during the light phase at the
50 mg/kg dose can be the cause of the elevated leptin level during this period. Comparing the control to the 100
mg/kg and 200 mg/kg doses, similar patterns are shown, with leptin levels being low when melatonin levels are
high. The decrease in food intake and body weight with high-dose lavender administration is particularly
intriguing when considering its relationship with leptin. While food intake and body weight decreased with high
doses, no change was observed in the 50 mg/kg dose group, where leptin levels were higher. Considering that
these animals are nocturnal, meaning they are active and consume food during the dark phase, further
investigation is required to understand this phenomenon better.

Melatonin hormone, commonly known as the "sleep hormone", is secreted rhythmically from the
pineal gland in the brain and provides homeostasis by regulating the circadian cycle. Studies have reported an
increase in melatonin levels with lavender use, especially in elderly individuals suffering from sleep problems
[22]. The increase in melatonin levels supports the idea that lavender positively affects sleep patterns and
circadian rhythms. Melatonin not only plays a critical role in regulating the sleep-wake cycle but also functions
as a natural regulator in situations of stress and anxiety [20]. The increase in melatonin levels observed in our
study supports lavender’s calming and sleep-regulating effects on the nervous system. Especially at high doses
(100 and 200 mg/kg), lavender extract caused a greater release of melatonin during the dark phase. The primary
components of lavender essential oil, linalool and linalyl acetate, are responsible for the oil's well-known
sedative and relaxing effects. These substances are found in considerable quantities. Both linalyl acetate and
linalool have narcotic properties and are well-known for their calming effects, which help to lessen pain. These
substances are quickly absorbed through the skin when administered topically with massage; they reach peak
plasma levels in roughly 19 minutes. It is thought that these compounds cause central nervous system
depression, which results in sleepiness and relaxation. It has been demonstrated that inhaling lavender oil raises
blood melatonin levels, which may be one way that it promotes sleep. This suggests that by affecting the
production of melatonin, lavender oil, which is high in linalool and linalyl acetate, may improve sleep quality.

The primary constituent of lavender essential oil, linalool, has been shown in studies to have sedative
and anxiolytic effects on the nervous system and is used as a treatment for anxiety and stress disorders [44].
Similarly, linalyl acetate is an important pharmacological component due to its muscle relaxant and
antispasmodic properties. However, lavender extract is not limited to volatile components; non-volatile
compounds such as phenolic acids and flavonoids also exhibit significant antioxidant and anti-inflammatory
properties. Phenolic acids, in particular, has positive effects on the immune system and neuroprotective
mechanisms, supporting the potential role of lavender extract in neurological diseases [14].

In recent years, there has been a growing body of research on the inhibitory effects of lavender on male
reproductive hormones, particularly testosterone [45]. Our research demonstrated that lavender, at all
administered doses, decreased testosterone levels. As seen in the histological examination of testis tissue, this
reduction in testosterone levels did not result from damage to Leydig cells. Thus, the inhibitory effect of
lavender extract on testosterone in male hamsters may occur either directly through the testes or indirectly

through the hypothalamus.

5. CONCLUSION

This study aimed to contribute to the literature by examining the effects of low and high doses of
lavender on metabolic/physiological parameters (body weight, food intake, and melatonin and leptin hormones)
and reproductive parameters (testosterone and testis histology) in adult male hamsters. Considering the

antioxidant, anti-inflammatory, and antimicrobial effects of lavender extract, this plant is thought to have a wide
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range of uses in pharmacological treatments. However, given its potential adverse effects on reproductive
health, caution should be exercised, particularly with high doses in males. There are few studies on lavender
plant extracts, and the available findings show some inconsistencies. These partial inconsistencies in the
findings can be explained by factors such as the animals used and management conditions (e.g., the route of
extract administration, species, and environmental conditions) or plant factors (e.g., genotype, environment,
processing and extraction methods, harvest time, storage method and duration, product diversity, and dosage
and procedures of extract application), which affect the effectiveness of various products, making comparisons

and explanations complex.
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