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ABSTRACT
Background: Rapid urbanization in Jakarta and Surabaya has intensified lead (Pb) contamination in the urban 
environment, and stray female cats, as effective bioindicators, provide a valuable model for assessing the accumulation 
of this persistent heavy metal and its potential adverse effects on ovarian health and reproductive function.
Aim: This research was conducted to assess the effect of environmental exposure to lead on reproductive parameters 
in stray female cats in Jakarta and Surabaya as a sign of urban environmental pollution. 
Methods: We measured blood lead levels, and ovarian weights and follicular sizes were  assessed to determine the 
effects on reproduction.
Results: There were no significant differences in lead levels or reproductive parameters between the two cities, indicating 
a similar burden across these urban areas. Furthermore, the lack of discernible changes in ovarian morphological 
structure implies that current levels of exposure to lead may not be immediately affecting reproductive structures. 
However, the possibilities of sub-clinical, long-term endocrine and reproductive influences cannot be ignored, making 
continued surveillance and rigorous cell-based investigations a priority. Overall, the prevailing pollution conditions did 
not cause stray cats to reach toxic levels of lead, but rather revealed a pattern of chronic exposure.
Conclusions: This work highlights the need for targeted environmental health policies to reduce pollution risks, protect 
urban animal populations, and consequently preserve human health. The results make very important contributions to 
the knowledge of urban.
Keywords: Environmental bioindicators, Lead exposure, Reproductive health, Stray cats, Urban pollution.

Introduction
Urbanization in Jakarta and Surabaya has caused an 
increase in environmental pollution, mainly from 
heavy metals like lead (Pb), which is harmful to both 
humans and animals (Lestiani et al., 2024; Husniyah 
et al., 2024; Prastiya et al., 2024). Lead is one of 
the pollutants which is environmentally persistent 
and bioaccumulates, thereby it may cause long time 
effect (Sholehhudin et al., 2021; Collin et al., 2022). 
Stray cats living in human-inhabited cities can serve 
as good bioindicators to determine the effects of lead 
pollution on the environment. The presence of heavy 
metals in the animal body can be very harmful to their 
reproductive organs, especially the ovaries, which 
are a key determinant of the animal's general health. 

Different studies have demonstrated that lead exposure 
can disrupt hormonal balance, resulting in impaired 
reproductive function in various species, including 
mammals (Balali‐Mood et al., 2021).
There is evidence that lead is capable of causing 
oxidative stress and DNA damage, both of which are 
detrimental to reproductive health. Heavy metals have 
been connected to changes in hormone levels, such 
as follicle-stimulating hormone, which is essential 
for reproduction (Lee et al., 2019). Furthermore, 
lead accumulation in the body can disrupt the normal 
operations of reproductive organs, leading to infertility 
and other reproductive complications (Kabakçi et 
al., 2023). Research on the effects of lead on the 
reproductive health of urban female stray cats remains 
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limited, highlighting a critical gap in understanding the 
long-term consequences of environmental pollutant 
exposure in this population. 
Besides that, the urban settings can get complicated, 
and that is why lead-bound health risks are honed even 
more since it can be considered synergistic pollution 
of different kinds that work together (Ali et al., 2024). 
For example, previous studies have demonstrated that 
heavy metals can adversely affect the reproductive 
systems of various animal models, suggesting that cats, 
as biologically comparable mammals, may be similarly 
affected (Hardneck et al., 2018). Thus, the offspring of 
the polluted urban stray cats would be fewer in number, 
which could result in bad consequences not only for 
the cat populations but also for the nature that exists 
in the cities. Therefore, it is very important to carry 
out more work that will help understand how lead and 
other heavy metals influence the reproductive systems 
of urban stray cats so that the information obtained 
may be used in public health and environmental 
pollution reduction programs. We do not have many 
comprehensive studies, even though the risks are 
well known; that is why we do not know much about 
how lead affects the reproductive systems of non-
human species. There are a lot of studies relating to 
lead being harmful to humans and lab animals, but 
not so much on how it affects pets, particularly stray 
cats living in highly polluted cities such as Jakarta 
and Surabaya. These cats, which may be exposed to 
lead via contaminated air, water, and soil, function as 
practical bioindicators for urban environmental health 
risks; however, data regarding their blood lead levels 
and the associated reproductive health implications are 
insufficient. This study aims to address this deficiency 
by examining the blood lead concentrations in urban 
stray female cats and their possible reproductive health 
consequences.
This study evaluates blood lead concentrations in stray 
female cats from Jakarta and Surabaya and examines 
their potential association with ovarian health 
indicators. This research intends to seek the possible 
relationship between lead exposure and reproductive 
organ health, thereby revealing the use of these cats as 
bioindicators of environmental toxicity. The expected 
results could provide insight into the health risks of 
heavy metals for urban animal populations and help to 
develop methods for reducing environmental threats in 
urban areas.
This study proposes two significant contributions to 
the existing body of knowledge. First, it looks at the 
use of stray cats as bioindicators of lead exposure in 
Indonesia's highly urbanized and polluted areas, which 
is not something that happens very often. Second, it 
focuses on the negative effects of lead on these cats' 
ovarian health in a way that no other study has. This 
method not only fills a big hole in the current research, 
but it also shows how important it is to have focused 

environmental health policies that protect urban animal 
populations, which in turn protect human health.
The research that is to be carried out aims to examine 
the levels of lead in the blood of stray female cats in 
the cities of Jakarta and Surabaya in the country of 
Indonesia. Such an examination would provide an 
insight into the severity of heavy metal contamination 
and also allow assessment of the extent to which 
gonadal health, especially the ovaries, may be affected 
by it. Since they are part of the city’s ecosystem, stray 
cats consequently come into contact with various 
kinds of pollutants released into the environment. 
Thus, they can be considered as living indicators of the 
state of the environment and, more specifically, of the 
chronic effects this environment has on the health of 
reproductive organs due to the exposure to pollutants 
like lead (Pb). Like lead, some other heavy metals 
will get accumulated in organisms. Furthermore, lead 
exposure has been linked to a variety of reproductive 
disorders, including the disruption of the hormonal 
system and the dysfunction of the ovaries (Balali‐Mood 
et al., 2021; Obasi et al., 2022). The main focus of this 
research is on whether and how the ovulatory system 
is influenced by lead, thus underscoring the function 
of these animals in detecting hazardous environmental 
conditions.
This study enhances the current body of knowledge in 
two substantial ways. First, it looks at the use of stray cats 
as bioindicators of lead exposure in Indonesia's highly 
urbanized and polluted areas, which is not something 
that happens very often. Due to the scarcity of literature 
regarding the health effects of heavy metals on urban 
stray cats, this study addresses a significant deficiency 
by concentrating on the impact of lead on reproductive 
organs (Lee et al., 2019). Second, it specifically focuses 
on the detrimental effects of lead on the ovarian health 
of these cats, a subject that has not been thoroughly 
investigated in relation to urban pollution (Kabakçi 
et al., 2023). The expected results may elucidate the 
health hazards that heavy metals present to urban 
animal populations and guide the development of 
strategies to reduce environmental risks in urban areas. 
The research elucidates the consequences of lead 
exposure on feral cats, highlighting the necessity for 
targeted environmental health policies that safeguard 
urban animal populations, consequently protecting 
human health as well (Hardneck et al., 2018).
In spite of the fact that lead poisoning in humans 
and lab animals is well documented, there is a lack 
of information about free-roaming urban cats as 
bioindicators, especially in the case of linking blood 
lead levels with ovarian histomorphometry in Southeast 
Asia. This is why our work can be considered as 
one of the first to present evidence in environmental 
toxicology and reproductive morphometrics of urban 
stray cats from two major Indonesian cities, in a 
way, presenting a unique One Health approach. It is 
important to point out that the main objective of this 
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research was to determine blood lead levels in female 
stray cats from Jakarta and Surabaya and to correlate 
them with their ovarian morphometric parameters.

Materials and Methods
Research design
The research takes a lead from a prevalence-based 
design in its assessment of lead exposure in female cats 
that are living freely in industrial areas of the big cities 
of Indonesia, especially Jakarta and Surabaya. The 
samples were collected using the accidental sampling 
method. The blood and ovarian tissues of each subject 
were examined to find out the presence of lead toxicity, 
its level, and any changes in the blood cells and the 
ovarian histomorphometric due to the lead toxicity.
Population and sample
A total of 9 adult female stray cats were included in this 
study. Inclusion criteria were adult female cats living 
freely in industrial zones and considered clinically 
suitable for blood sampling and ovariohysterectomy. 
Body weight and estimated age were recorded at 
the time of sampling. Due to ethical and logistical 
constraints associated with capturing and surgically 
sampling free-roaming animals, a convenience 
(accidental) sampling approach was applied, which 
is commonly used in field-based veterinary studies 
involving stray populations. Although no a priori 
sample size calculation was performed, the sample size 
was considered sufficient for exploratory comparisons 
between study locations.
Sample collection procedure
The study involved the collection of samples from 
female cats obtained through accidental sampling. All 
animals underwent preliminary physical examinations, 
including inspection, palpation, percussion, 
auscultation, and vital sign measurement (temperature 
and pulse rate). Blood samples were obtained via 
the cephalic vein (3 ml per cat), collected using a 
venoject containing EDTA anticoagulant. A single 
blood smear was prepared using a drop of blood spread 
on a slide, stained with eosin and methylene blue, to 
evaluate the presence of lead-induced morphological 
changes in erythrocytes, including basophilic stippling, 
elliptocytosis, and microcytic erythrocytes. The 
remaining blood was used for lead concentration 
testing, conducted at the Jakarta Central Health 
Laboratory. Following blood collection, each cat was 
premedicated with atropine sulfate (subcutaneous) and 
acepromazine (intramuscular), followed by ketamine 
HCl anesthesia (intramuscular). Aseptic procedures 
were applied, including 70% alcohol and povidone 
iodine. 
Measurement of blood lead levels
Lead concentration in blood samples was used as 
the standard for assessing exposure in free-roaming 
female cats in industrial areas. Blood samples were 
collected in EDTA-containing tubes and maintained 
under controlled conditions until analysis. The lead 

concentrations were found through atomic absorption 
spectrophotometry (AAS) at the Jakarta Central Health 
Laboratory. The AAS method is very specific and 
sensitive to trace amounts of lead in the whole blood; 
therefore, it is a direct and unequivocal indicator 
of the cats' environmental exposure to lead and its 
accumulation in the blood circulation.
Gonad extraction
Ovarian tissues were sourced from the gonads of stray 
female cats after an ovariohysterectomy operation that 
was carried out following strict professional standards. 
In order to reduce the risk of aspiration during an 
anesthetic procedure, the cats were initially held off 
from food for 8 hours. As pre-medication, xylazine 
was given intramuscularly for sedation and muscle 
relaxation, and then an injection of ketamine HCL was 
given to induce general anesthesia. Thus, the animals 
were still unconscious and pain-free during the surgery. 
In order to reach the ovaries and uterus, a careful 
midline abdominal incision was made, exposing the 
reproductive organs. After that, the reproductive 
organs were removed, the least destruction of the 
tissues was ensured, and they were immediately fixed 
in 10% buffered formalin to keep their structural 
integrity. After the operation, the cats were allowed 
to recuperate and were given appropriate analgesia 
to make sure they were comfortable (Kostenko et al., 
2023). The fixed ovarian tissues were later prepared 
for histological studies, which included dehydration, 
paraffin embedding, sectioning, and hematoxylin 
and eosin staining. Such detailed preparations enable 
detailed histomorphometric studies, which can be used 
to measure the effect of environmental pollutants on 
reproductive health.
Morphometric measurement of gonads
Gonadal morphology was thoroughly analyzed through 
macroscopic as well as microscopic measurements. 
In addition, the testes and ovaries were weighed and 
measured for their gross dimensions (length and width). 
The first step was to rinse each gonad in physiological 
saline and blot it dry to ensure accuracy. After that, the 
weight was taken with an Ohaus analytical balance 
of 0.0001 g precision. For length and width, a digital 
caliper of 0.1 mm accuracy was used to measure the 
extent of lead exposure in the gonads (Sellman, 2024).
Additionally, the ovarian structures, especially 
the follicles, were studied and measured under the 
microscope for a more detailed evaluation. The 
preparation for microscopic analysis of ovarian tissues 
included the steps of sectioning and staining, after which 
the examination was carried out under a trinocular 
microscope with a micrometer scale (Westhauser et 
al., 2018). In order to achieve exact scaling, the image 
analysis software used for measuring follicle diameter 
and other parameters was calibrated with a micrometer. 
This method allowed for very precise measurements 
of follicular morphology and, hence, a more detailed 
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understanding of the histological changes that might 
have been caused by the lead exposure.
Statistical analysis
Statistical analysis was performed using SPSS version 
22 (IBM Corp., Armonk, NY, USA). Data distribution 
was assessed for normality using the Shapiro–Wilk 
test. For variables that followed a normal distribution, 
comparisons between groups were conducted using an 
independent samples t-test. Variables that did not meet 
the assumption of normality were analyzed using the 
Mann–Whitney U test. Data are presented as mean ± 
SD. A p-value of < 0.05 was considered statistically 
significant.
Ethical approval
The research adhered to the highest ethical standards 
for animal experiments and received the green 
light from the Ethics Committee of the Faculty of 
Veterinary Medicine, Universitas Airlangga. Before the 
commencement of the study, the protocols involving 
animals were thoroughly scrutinized and given the go-
ahead to conform to the local and national regulations. 
The go-ahead for the study was given bearing the 
certificate number 1.KEH.114.07.2023. The well-
being of animals was a priority, and thus, the number 
of animals used was kept to a minimum.

Results
Blood lead levels
The comparative analysis of blood lead levels 
between Jakarta and Surabaya did not reveal any 
statistically significant differences. The mean blood 
lead concentration in Jakarta was 1.24 ± 0.15 mg/dl, 
slightly lower than in Surabaya, where it was 1.36 ± 
0.24 mg/dl (Table 1).
Ovarian organ weight
Measurements of ovarian organ weight also showed no 
significant differences between the two locations. The 
right ovarian weight averaged 0.47 ± 0.61 g in Jakarta 
and 0.38 ± 0.11 g in Surabaya. Similarly, the left 
ovarian weight was 0.49 ± 0.70 g in Jakarta and 0.41 
± 0.70 g in Surabaya, indicating no notable variation 
between the sites (Table 1).
Follicular dimensions
Table 2 presents the measurements for ovarian follicle 
width and area at different stages of development. Let 
us break down what the numbers show. Primordial 
follicles, which are the earliest stage, do not show 
any real difference in width or area between Jakarta 
and Surabaya. In Jakarta, the first width measurement 
comes in at 44.62 ± 2.28 µm, while Surabaya has 39.81 

± 11.42 µm. Second measurements: 52.47 ± 1.91 µm 
for Jakarta, 74.04 ± 63.76 µm for Surabaya. The areas: 
Jakarta 1869.93 ± 141.76 µm², Surabaya 1608.39 ± 
724.08 µm².
Primary follicles paint the same picture. Width 1 is 
94.99 ± 12.34 µm in Jakarta and 74.33 ± 20.88 µm in 
Surabaya. Width 2 is  107.38 ± 12.96 µm and 65.47 
± 51.08 µm. For the area, Jakarta posts 8389.49 ± 
2067.65 µm², Surabaya 5236.57 ± 3000.68 µm². No 
significant difference here either.
Secondary follicles also do not stand out between the 
two cities. In Jakarta, the widths are 178.85 ± 105.33 
µm and 195.98 ± 100.49 µm; Surabaya has 116.06 ± 
15.76 µm and 134.84 ± 15.76 µm. The areas: 34329.71 
± 40457.64 µm² in Jakarta, 12625.78 ± 3119.42 µm² in 
Surabaya.
Moving on to de Graaf follicles, still no significant 
differences. Jakarta’s widths were 245.22 ± 58.41 µm 
and 332.50 ± 148.52 µm; Surabaya’s were 450.64 ± 
233.23 µm and 501.47 ± 191.53 µm. Their areas were 
as follows: 418686.64 ± 521791.57 µm² for Jakarta, 
207926.10 ± 148981.14 µm² for Surabaya. As for 
tertiary follicles, there just weren’t enough samples, 
only five in total across both cities. That’s not enough 
for a meaningful statistical test, so no analysis there.
All in all, across primordial, primary, secondary, and 
de Graaf follicles, the dimensions are pretty consistent 
between Jakarta and Surabaya. Tertiary follicles, 
though, remain a question mark due to the limited 
data. Histological examination of ovarian tissues 
revealed well-preserved structural organization across 
all follicular stages, including primordial, primary, 
secondary, and antral to de Graaf follicles. The follicles 
exhibited normal morphological characteristics, with 
clearly defined oocytes, granulosa cell layers, and theca 
structures. No apparent histopathological alterations, 
such as follicular degeneration, stromal fibrosis, or 
inflammatory cell infiltration, were observed. Overall, 
the ovarian architecture appeared intact, and no notable 
differences were identified between samples from 
Jakarta and Surabaya. Representative histological 
sections illustrating the different follicular stages are 
presented in Figure 1.

Discussion
The outcomes of this study reveal no significant 
differences in blood lead levels and ovarian organ 
weights between stray female cats in Jakarta and 
Surabaya. This uniformity suggests a similar 
distribution of environmental lead exposure across 

Table1.  Blood lead levels and ovarian weight in stray female cats.

Location Blood lead level (mg/dl) ± SD Left ovary w(g) ± SD Right ovary weight (g) ± SD
Jakarta 1.24 ± 0.15 0.49 ± 0.70 0.47 ± 0.61
Surabaya 1.36 ± 0.24 0.41 ± 0.70 0.38 ± 0.11
Significance Non-significant Not Significance Not Significance
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these industrialized cities. Moreover, the consistent 
follicular dimensions across various stages further 
imply that the observed levels of lead exposure may 
not be associated with detectable alterations in ovarian 
morphology of these animals.
Blood lead levels found in stray cats from cities like 
Jakarta and Surabaya reveal a concerning situation. 
These cats experience ongoing exposure to lead, even 
if their blood levels don’t reach the threshold for acute 
poisoning. Chronic lead exposure accumulates quietly 
in tissues, causing harm over time without immediate 
signs (Rajpoot et al., 2024). The scientific literature 
supports this; researchers repeatedly emphasize the 
importance of regular monitoring and further research, 

since the full impact of long-term lead exposure on 
health, both in urban wildlife and ultimately in humans, 
is not yet fully understood. The dangers are significant. 
Hwang et al. (2020) demonstrate that even low levels 
of lead can disrupt hormonal balance and reproductive 
health in mammals. Prolonged exposure results in 
infertility and developmental issues. Balali-Mood et al. 
(2021) explore these cumulative effects, highlighting 
that neurological and reproductive harm can develop 
gradually, often without clear symptoms, but the long-
term consequences for populations are profound. 
Additionally, Mielcarek and Kaczmarek (2022) 
underscore the importance of ongoing environmental 
monitoring, especially in urban areas where pollution 

Table 2.  Comparative follicular dimensions in stray female cats from Jakarta and Surabaya.

Follicle Type Measurement Location Value (µm or µm²) ± SD Significance

Primordial

Width 1
Jakarta 44.62 ± 2.28 NS
Surabaya 39.81 ± 11.42 NS

Width 2
Jakarta 52.47 ± 1.91 NS
Surabaya 74.04 ± 63.76 NS

Area
Jakarta 1,869.93 ± 141.76 NS
Surabaya 1,608.39 ± 724.08 NS

Primary

Width 1
Jakarta 94.99 ± 12.34 NS
Surabaya 74.33 ± 20.88 NS

Width 2
Jakarta 107.38 ± 12.96 NS
Surabaya 65.47 ± 51.08 NS

Area
Jakarta 8,389.49 ± 2,067.65 NS
Surabaya 5,236.57 ± 3,000.68 NS

Secondary

Width 1
Jakarta 178.85 ± 105.33 NS
Surabaya 116.06 ± 15.76 NS

Width 2
Jakarta 195.98 ± 100.49 NS
Surabaya 134.84 ± 15.76 NS

Area
Jakarta 34,329.71 ± 40,457.64 NS
Surabaya 12,625.78 ± 3,119.42 NS

Tertiary

Width 1
Jakarta 338.83 NI
Surabaya 502.27 NI

Width 2
Jakarta 338.83 NI
Surabaya 535.07 NI

Area
Jakarta 90,136.68 NI
Surabaya 209,247.30 NI

De Graaf

Width 1
Jakarta 245.22 ± 58.41 NS
Surabaya 450.64 ± 233.23 NS

Width 2
Jakarta 332.50 ± 148.52 NS
Surabaya 501.47 ± 191.53 NS

Area
Jakarta 418,686.64 ± 521,791.57 NS
Surabaya 207,926.10 ± 148,981.14 NS

NS = not significant; NI = not identified due to insufficient data.
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levels are constantly changing. Regular assessments 
of heavy metals in urban wildlife help not only the 
animals themselves but also provide insight into the 
broader ecological situation and inform public health 
strategies (Nkwunonwo et al., 2020). However, these 
broader toxicological findings should be interpreted 
cautiously in the context of the present study, as no 
direct physiological or endocrine parameters were 
measured. Continuous surveillance is essential. 
Without it, we risk overlooking the chronic impact of 
lead on stray cats, and we lose valuable information 
about the overall health of our urban environments.
When examining ovarian organ weights and follicular 
size in stray female cats that have been exposed to 
environmental lead, the findings reveal little to no 
significant difference compared to cats that have not 
encountered such exposure. Both groups display 
remarkably similar reproductive organ structures, 
suggesting that, at least at the exposure levels observed, 
lead does not impart any overt or easily detectable 
changes to ovarian anatomy. This aligns with current 
scientific understanding, as mild or low-level exposure 
to environmental toxins like lead frequently fails to 
produce dramatic anatomical alterations that would 
be evident through gross morphological assessment 
(Dane and Şi̇şman, 2020). In other words, simply 
looking at the organs or measuring their size may not 
tell the whole story when it comes to the impact of 
environmental contaminants.
However, the absence of visible anatomical differences 
should not be mistaken for a lack of underlying effects 

on reproductive health. Lead, in particular, has a well-
established reputation for interfering with endocrine 
function. Nevertheless, in the context of the present 
findings, such effects cannot be confirmed and should 
be considered as potential mechanisms reported in 
other species rather than direct evidence in cats. This 
can have profound consequences for critical ovarian 
processes such as folliculogenesis, the development 
and maturation of ovarian follicles, and steroidogenesis, 
the production of hormones like estrogen and 
progesterone that regulate reproductive cycles (Javorac 
et al., 2023). In this study, however, the absence of 
hormonal or biochemical measurements limits the 
ability to draw conclusions regarding these pathways. 
Disruption of these processes may not immediately 
manifest as changes in organ size or weight but could 
have significant long-term implications for fertility, 
hormonal balance, and overall reproductive success.
It is important to note that the studies referenced 
do not specifically investigate the effects of lead 
exposure on cats. Instead, they provide a broader 
context, demonstrating that environmental toxins 
can exert subtle influences on ovarian function and 
endocrine regulation across various species. Therefore, 
extrapolation to feline populations should be 
approached with caution. For instance, Martínez-Peña 
and González (2022) highlight how environmental 
factors such as THC can alter ovarian processes, even 
though their research does not directly address lead. 
This underscores a recurring theme in toxicology: many 
detrimental effects of environmental contaminants are 

Fig. 1.  Representative histological sections of ovarian follicles in stray female cats (H&E staining): (A) primordial, (B) primary, 
(C) secondary, (D) antral, and (E) de Graaf follicles.
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not immediately visible and may only be detectable 
through more nuanced biochemical or physiological 
assessments.
Beyond the lack of gross anatomical changes, lead 
exposure is also known to induce oxidative stress 
within ovarian tissues. This form of cellular stress 
can damage DNA, proteins, and lipids, undermining 
the health and function of ovarian cells even in 
the absence of outwardly visible alterations. Such 
biochemical disruptions can impair reproductive 
function by affecting oocyte quality, hormonal 
synthesis, and cellular signaling pathways essential for 
normal ovarian activity. Ma et al. (2019) reinforce this 
perspective, demonstrating that low-level exposure to 
environmental pollutants can compromise reproductive 
health without necessarily altering the size or external 
appearance of ovaries. This suggests that the true extent 
of lead’s impact may be masked at the macroscopic 
level, with significant effects only becoming apparent 
upon closer cellular or molecular examination.
Despite these insights, there remains a notable gap in the 
literature regarding the direct impact of lead on ovarian 
health in felines. Most existing research focuses on 
other species or different environmental toxins, leaving 
questions about the specific mechanisms and outcomes 
of lead exposure in cats largely unanswered. As such, 
while gross anatomical assessments provide valuable 
initial information, they should be complemented 
by more sensitive techniques—such as histological 
analysis, hormone profiling, and molecular assays—to 
fully elucidate the potential for subtle or cumulative 
damage.
In summary, although the reproductive anatomy of 
lead-exposed cats may appear unremarkable upon 
superficial examination, the potential for hidden, 
subclinical disturbances in ovarian function remains 
a significant concern. The absence of visible changes 
does not preclude the possibility of biochemical or 
physiological disruption, and future research should 
prioritize uncovering these less obvious but potentially 
consequential effects of environmental lead exposure 
on feline reproductive health.

Conclusion
This research confirms that the stray cats are regularly 
exposed to lead in the environment. Even though their 
lead levels in blood were not within the range of acute 
toxicity, the exposure was evident and suggested old 
contamination in the environment. Ovarian weights 
and follicular sizes were similar in both groups, 
meaning there were no differences in the structure 
of these organs during this study. On the other hand, 
these results are limited only to the structure of the 
organs, and there was no direct measurement of 
hormonal or biochemical functions. Hence, it is not 
possible to identify the potential impact on endocrine 
or reproductive functions only by existing data. As 
with other species, chronic exposure may be linked 

with subtle or subclinical effects; however, these points 
were not considered in this work. Regular monitoring 
combined with detailed research employing hormonal, 
histological, and molecular techniques is needed for 
the understanding of the effect of chronic lead exposure 
on the reproductive systems of urban animals. Besides 
animal welfare, this study is a significant step towards 
the formulation of environmental health policies to 
safeguard both animals residing in the city and humans 
from contamination with heavy metals.
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