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Abstract— Background Pimaricin (natamycin), a
polyene antifungal agent commonly used in food
preservation and pharmaceuticals, has raised
concerns regarding its systemic toxicity, including
potential reproductive effects. Objectives: This study
aim to investigate the histological,
immunohistochemical, and induced by pimaricin
exposure in the testis and epididymis of albino male
rats. Material and methods: Twenty adult Wistar
albino rats were divided into control and treated
groups. The treated group received pimaricin orally at
a dose of 0.3 mg/kg/day for 50 consecutive days, while
the control group received distilled water. At the end
of the experiment, serum samples were collected for
hormonal analysis of (LH), and (FSH). Testicular and
epididymal tissues were processed for histological
evaluation using as well as immunohistochemical
staining (MDA). Results Histological examination
revealed degenerative & necrosis of spermatic cells
with few Leydig cells as well as congestion of
interstitial blood vessels accompanied with atrophy of
seminiferous tubules with severe increase in
interstitial spaces & complete absence of tubules were
recorded. The section of epididymis showed intense
hyalinization of epididymal lumen. Conclusion:
According to our findings, immunohistochemical
examination showed that the testis and the epithelial
lining the epididymal ducts is showing moderate
nuclear and cytoplasmic positivity staining for MDA
and control group had mild and mild nuclear and
cytoplasmic MDA expression .
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INTRODUCTION

HE Food preservatives are used extensively in the food
and pharmaceutical industries, raising serious concerns

about their safety. The antifungal and antibacterial

qualities of pimaricin make them popular preservatives.
A naturally occurring antifungal substance, pimaricin (P1M),
commonly referred to as natamycin (E235), is frequently
employed as a food preservative, particularly in cheese and
other dairy products (1). While its usefulness in food
preservation is well-established, the potential influence of
pimaricin on male reproductive health, especially testicular
tissue, remains completely unexplained (2). The initial
toxicological analysis of natamycin in rats, mice, and guinea
pigs was published in 1957. According to the research, guinea
pigs' natamycin LD50 was 450 mg/kg (3) . Male rabbits with
male and female rats were the subjects of another study on acute
oral toxicity. Following oral treatment, natamycin's LD50
values for male rats, female rats, and male rabbits were 2.73
o/kg, 4.67 g/kg, and 1.42 g/kg, respectively.(4)

Pimaricin, generated by Streptomyces natalensis, is a
polyene macrolide antifungal that functions by attaching to
ergosterol in fungal cell membranes, causing cell death. (5) Its
usage as additive in foos has been permitted by regulatory
bodies across the world. However, safety assessments of food
additives  frequently focus on broad toxicity and
carcinogenicity, with less emphasis on specific organ systems
such as the male reproductive tract.

The testis and epididymis are essential components of the
male reproductive system, responsible for spermatogenesis and
sperm maturation, respectively. These organs are highly
sensitive to hormonal regulation and toxic insults, which may
compromise their histological architecture and physiological
function (6). Hormones such as testosterone and follicle-
stimulating hormone (FSH) play pivotal roles in maintaining
the structural integrity and functional competence of the
seminiferous epithelium and accessory reproductive structures
(7). Exogenous exposure to pharmacological agents in the
presence of hormonal modulation may either exacerbate or
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mitigate the observed tissue alterations, depending on the nature
and dosage of the compound (8).

The male reproductive system, including the testes, is known

to be exposed to many environmental toxicants and chemical
exposures.  (9)  Testicular  tissue,  responsible  for
spermatogenesis and hormone production, can be adversely
affected by xenobiotics, leading to impaired fertility and
hormonal imbalances (10). While studies have investigated the
effects of various food additives on testicular function, research
specifically addressing the impact of pimaricin on testicular
tissue is limited .
The current study's objective is evaluate the changes
histomorphological Testicular tissues and Epididymis after
exposure to spimaricin. particularly in the context of hormonal
influence. Degeneration of Seminiferous Tubules. Disruption
of Spermatogenesis. Alterations in Leydig Cells. Interstitial
Edema and To analyze the expression of specific biomarkers
related to oxidative stress, and inflammation in testicular tissues
and epididymis.Il. Materials and Methods

A total of one hundred sixty (160) at one-day-old unsexed
chicks of the Rose 308 breed were purchased from local
hatchery. The birds were fed on basil diet for two-week (14
days), at day 15 of the experiment the bird was randomly
divided into 4 groups each group contain forty (40) birds, and
each group was subdivided into two groups, each group contain
20 birds, in a sector design. The control group (T) was fed on
the basil diet, while the birds in group T1, T2, and T3 were fed
10%, 20%, and 30% of the rice were given by replacing corn in
the food ration as shown in table (1), After the end of the
experiment, the animals were sacrificed, and intestinal samples
were taken and preserved with 10% formalin. Histological
sectioning was performed according to (10) and intestine
samples were measured using a graduated lens for measuring
villi length, villi width, crypt depth, muscular thickness.

MATERIALS & METHODS

EXPERIMENTAL DESIGN

Twenty male (20) albino rats were housed in an animal home
for fifty days to get used to the conditions of the laboratory The
animals obtained From the animal house of the college of
pharmacy at Karbala University, twenty healthy adult male
Wistar rats weighing between 800 and 900 g were acquired. two
months old. They were housed at the veterinary medical
college's animal house at Karbala University. The temperature
was kept at 21 to 25 degrees Celsius, the air in the room was
continuously changed using a ventilation vacuum, and the
animals were given a newly feed pellet for 12 hours every day.

THE EXPERIMENT PROTOCOL

Twenty rats each were divided into tow groups. Group one
was used as the control group.
Group two Treated at dose of oral intubation daily0.3 mg /kg
BW of pimaricin for 60 days. After completing the
experimental period each animal was sacrificed .

TISSUE HISTOPATH

Rats will be Killed at the end of the exposure period, and their
testes will be taken for histological examination.  After

removing the testes right away, the adhering fat and connective
tissues were removed and the testes were cleaned with a cooled
saline solution (0.9%). Rat testicles were extracted, fixed with
10% formalin right away, treated with xylol and regular grade
alcohol, embedded in paraffin, and then sectioned.
Haematoxylin and Eosin (H&E) stain was applied to the
sections (11)Periodic acid-Schiff (PAS) (12) Masson trichrome
stain (13) Immunohistochemistry (14) (15)
IMMUNOHISTOCHEMISTRY

SDCBP Polyclonal Antibody (MDA) immunohistochemistry
was carried out on tissue blocks that were embedded in
formalin-fixed paraffin in each instance. thin, 5 mm tissue
slices. After blocking the sections, the primary antibody (E-
AB-17209 ) was added and incubated for two hours at 37°C.
Add the goat anti-MOUSE linker and rabbit antibody, wash,
and then add the secondary antibody using the enzyme
(horserdash peroxides) after 30 minutes. Following the
manufacturer's instructions, further procedures were carried out
using the Immunohistochemistry Kit (Elabasxience, USA).
Only negative controls were sections that were treated with
phosphate-buffered saline (PBS). (14,15)

DETERMINATION OF REPRODUCTIVE HORMONES

2 LH levels were measured using an ELISA Kit, following the
method described by (16). Streptavidin -coated wells were used
to capture a complex formed by excess biotinylated monoclonal
anti-LH antibodies and enzyme-labeled LH antibodies. The
sandwich complex, involving the LH antigen, was bound to the
plate via streptavidin interaction. Tetramethylbenzidine (TMB)
and hydrogen peroxide (H,O,) served as substrates for the
enzyme reaction, which generated a color change proportional
to LH concentration. Absorbance was recorded at 450 nm, with
620 nm as a reference, using a Tecan Infinite F50 microplate
reader (Tecan Group, Switzerland).

ETHICAL APPROVE

This investigation was conducted in the anatomical facility of
the University of Karbala's College of Veterinary Medicine
under reference number UOK.VET. AN. 2024.092

RESULT & DISCUSSION

Testicular sections from the control group showed no
histopathological alterations and a normal histological structure
(fig:1,2,3) There was degenerative & necrosis of spermatic cells
with few Leydig cells interstitial as well as congestion of
interstitial blood vessels (fig:4) accompanied with atrophy of
seminiferous tubules with severe increase in interstitial spaces
& complete absence of tubules were recorded (fig:5) The
section of epididymis showed intense hyalinization of
epididymal lumen (fig:6) Other observation revealed thrombus
of B.V with fibrin network & large number of degenerative
sperm (fig:7),The main testicular finding revealed sever
increase thickness of basement membrane that gave PAS
positive substance and stained purplish color (fig:8), Obviously
basement membrane give sever PAS substance reaction and
stained more purplish while intact thin apical PAS reaction in
the lining epithelial cells (fig:9)The main testicular finding
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showed sever increase fibrosis that stained blue color were
recorded in tunica Albuginea (fig:10).Recorded increase
collagen fiber surrounding the epididymal ducts that stained
blue color (fig:11), while another findings revealed strong
reaction of tunica Albuginea that stained blue color(fig:12)

IMMUNOHISTOCHEMISTRY STUDY OF EXPERIMENTAL
ANIMAL WITH MDA STAIN

Immunohistochemistry analysis of MDA in formalin fixed
testis and cauda epididymis sections of normal control rats at
50 days of experiment. Representative photomicrographs
demonstrate the presence of MDA immunoexpression in the
spermatogenic, Sertoli cells in the seminiferous tubules&
Leydig cells in the interstitial tissue. (fig:13,14) The Pimaricin
group showed moderate (MDA) immunoexpression was
observed in the seminiferous tubules ,spermatogenic cells and
Sertoli cells & Leydig cells in the interstitial tissue (fig:15)The
Epididymis section showed moderate MDA immunoreaction
stained nuclear and cytoplasmic in the epithelial cells lining of
the epididymal ducts (fig:16)

The current study showed that the level of the hormone LH
in the control group and the group pimaricim in rat dosed with
the substance on day zero did not show a significant difference
from the control group. However, after 20 days of dosing, it
showed a significant low difference from the control group, and
after 50 days of the experiment, it showed a low decreased
difference from the control group. On the other hand, the study
showed that there was a significant decrease in the hormone
level on day 50 compared to day 20 of the experiment. (fig:17)

Figure 1.histological section testis of (control group) showed
seminiferous tubules lined with series of spermatogenic cells,
spermatogonia (yellow arrow), primary spermatocytes (white
arrow) and round spermatids (green arrow) with Sertoli cells
(red arrow) with attached sperms & interstitial cell of Leydig
(black arrow) (H and E stain X40)

Figure
group at 50 days post exposed showed Epididymal tubule lined
by ciliated pseudostratified columnar epithelium with
numerous sperms in the lumen with no  pathological

-'~ £2)) ~ LF & } .
Figure 3.histological section in the epididymis of control group
showed masson trichrome +ve for tunica Albuginea that
stained blue color (yellow arrow) (masson trichrome stain X10)

Figure 4.histological section of pimaricin group in the testis at
50 days post exposed showed degenerative & necrosis of
spermatic cells (yellow arrow) with few Leydig cells interstitial
(green arrow) & congestion of interstitial blood vessels (white
arrow) (H&E stain X10+40)
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Figure 5. histological section in the testis of pimaricin group at TR i 4 ¥4
50 days post exposed showed seminiferous tubules atrophy )
with severe widening in interstitial spaces (yellow arrow)&
complete absence of tubules (red arrow)( H&E stain X10)

Figure 8. histological section in the testis of pimaricin group at
50 days post exposed showed sever increase thickness of
basement membrane (white arrow)( PAS stain X10)

£ RN, S, S \ et RN ) L
Figure 6. histological section in the of epididymis pimaricin
group at 50 days post exposed showed hyalinization of
epididymal lumen (yellow arrow) ( H&E stain X10)
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Figure 9. histological section in the epididymis of pimaricin
group at 50 days post exposed showed sever increase thickness
of basement membrane with intact thin apical PAS reaction in
the lining epithelial cells white arrow) ( PAS stain X10)

o M‘ T Rl -
Figure 7. histological section in the of epididymis pimaricin
group at 50 days post exposed showed vascular congestion
(white arrow) & large number of degenerative sperm(red
arrow) ( H&E stain X10)
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Figure 10. hlstologlcal section in the testis of pimaricin group
at 50 days post exposed showed sever increase thickness of
tunica Albuginea due to fibrosis that stained blue color (yellow
arrow)(Masson trichrome stain X10)

Figure 11. histological section of pimaricin group in the
epididymis at 50 days post exposed showed sever increase
collagen fibers surrounding the epididymal ducts that stained
blue color (yellow arrow) (Masson trichrome stain X10)

Figure 12. histological section in the epldldymls of pimaricin
group at 50 days post exposed showed sever increase fibrosis
in tunica Albuginea that stained blue color (yellow arrow) (
Masson trichrome stain X10)

Figure 13. Immunohlstochemlstry analysis of MDA in
formalin fixed testis sections of normal control rats at 50 days
of experiment. Representative photomicrographs demonstrate
the presence of MDA immunoexpression in the spermatogenic
(white arrow) , Sertoli cells (blue arrow)in the seminiferous
tubules& Leydig cells in the interstitial tissue (black arrow)
(MDA immunostaining X40)

Figure 14. Immunohlstochemlstry analy5|s of MDA in
formalin fixed cauda epididymis sections of normal control rats
at 50 days of experiment. Representative photomicrographs
demonstrate the presence of MDA in the nuclear and cytoplasm
of the epithelial cells lining the epididymal ducts (white arrow).
(MDA immunostaining X40).

Figure 15.
formalin fixed testes of pimaricin group at 50 days of

Immunohistochemistry analysis of MDA in

experiment.  Representative  photomicrographs  showing
moderate (MDA) immunoexpression in the spermatogenic
(white arrow) and Sertoli cells (blue arrow) in the seminiferous
tubules& Leydig cells in the interstitial tissue (black arrow)
(MDA immunostaining X40)
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Figure 16. Immunohistochemistry analysis of MDA in
formalin fixed cauda epididymis of pimaricin group at 50 days
of experiment. Representative photomicrographs showing
moderate nuclear and cytoplasmic MDA immunoreaction in the
epithelial cells lining the epididymal ducts (white arrow) (MDA

immunostaining 10+X40)
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Figure 17. showed that hormonal changes in the LH a
significant decrease in experimental animals on the fiftieth day
compared to the twentieth day and zero day in control groups
respectively. On the other hand, the current study found that
there was a significant difference in the pimaricim in the dosage
period of 20 days and 50 days.

The present study aim to evaluate the histopathological and
immunohistochemical effects of dietary exposure to pimaricin
(natamycin) on the testicular and epididymal tissues of albino
male rats.

Pimaricin, a polyene macrolide antifungal agent wide used in
the food and pharmaceutical industries(17), been generally
regarded as safe due to its poor gastrointestinal absorption(18).
However, the chronic effects of low-dose systemic exposure,
particularly on reproductive organs, remain poorly understood.
Our findings demonstrate that prolonged intake of pimaricin-
containing food induces significant degenerative changes in the
testis and epididymis, suggesting a potential risk to male
fertility.

These changes are similar to those reported in other
toxicological studies, where exposure to environmental toxins
led to similar testicular dysfunction. For example, studies by
(19) showed that testicular toxicity, resulting in structural
disruption of  seminiferous tubules and impaired
spermatogenesis, is a common outcome of exposure to various
chemicals and environmental pollutants

The main testicular finding showed sever increase fibrosis

that stained blue color were recorded in  tunica Albuginea and
surrounding the epididymal ducts this result agreement with
finding of while another findings revealed strong reaction of
tunica Albuginea that stained blue color Sertoli cells (20) how
examinant Monosodium Glutamate on Epididymis of Adult
Male Albino Rats the seminiferous tubules were filled with
connective tissue containing groups of Leydig cells, blood
vessels and sever increase collagen fibers surrounding the
epididymal ducts and tunica albuginea that stained blue color
were stained blue by masson trichrome stain. The same result
were reported by (21),they showed interstitial cells of Leydig
were rounded or polygonal in shape with acidophilic cytoplasm
and rounded or oval vesicular nuclei. n the present study, the
control group Immunohistochemistry analysis of MDA in the
testis and epididymis section of control group at 50 days post
exposed showed nuclear and cytoplasmic immunoreaction is
present of MDA in germ cells & Sertoli cells in seminiferous
ducts.
The epithelial lining of the epididymal ducts had a strong,
exclusively nuclear immunoreaction in the mode of of brown
coloring in AR-immunostained sections from the control group.
However, the epithelial cells lining the epididymal ducts in The
pimaricin group showed a high nuclear androgen receptor
immunoreaction. According to our findings,
immunohistochemical examination showed that the testis and
the epithelial lining the epididymal ducts is showing moderate
nuclear and cytoplasmic positivity staining for MDA and
control group had significant mild nuclear and cytoplasmic
MDA expression(22). reported TCS-treated group showed an
apparently present nuclear immunoreaction in the epithelial
lining of the epididymal ducts, in addition to some focal
cytoplasmic positive immunoreaction (23).

CONCLUSION
According to this study, pimaricin caused tissue
damage in the testis and epididymis, including cell
degeneration and increased fibrosis. These  results

suggest a possible negative impact on male fertility and
highlight the need for more research and cautious use of
these substances
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