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Abstract

hysalisangulata fruit can be used to rescue fertility levels. Paracetamol is an analgesic but it
P can be fatal. It can reserve male fertility levelsspecifically, when a drug is abused as an

analgesic but it has other pulchritudinous utilities. Paracetamol is one of those drugs commonly
abused as an analgesic but it has fatal tendency which is obvious at high doses. However, its fortuity
can be harnessed if administered in therapeutic doses. Otherwise, it can pretermit your life. This study
assessed the protective effect of Physalisangulata fruit in rescuing the reproductive performance of
laboratory mice exposed to paracetamol(200mg/kg).Male mice aged 23 months of the white Swiss
Balb/c strain were divided into 4 groups; the control group that was given normal saline, first group
that had alcoholic extract of Physalisangulata fruit (200 mg/kg), while the other one was treated with
alcoholic extract of P.angulata fruit and paracetamol (0.50 mg/kg) and the final group was given
paracetamol alone (0.50 mg/kg). The result revealed that body weights, organ size for testis,
epididymis, seminal vesicles and reproductive indices were significantly reduced as a result of
paracetamol exposure. On the other hand, alcoholised fruit extract showed a protective effect on
decreased sperm numbers, decreased cellularity, altered testicular histo-morphology following
exposure to paracetamol. Seminiferous tubule morphological characteristic was changed to a thicker
epithelial cell layer in testes. Hematoxylin-eosin staining technique revealed an improvement in
testicular histomorphology after alcoholceived fruit extract with a seminiferous tubule morphological
characteristic that is somewhat changed to a thicker epithelial cell layer in testes. Paracetamol
significantly reduces the body weights and organ size involving testicles, epididymides and seminal
vesicles as well as reproductive indices. At the same time, the alcoholic fruit extract showed
protective effects on decreased sperm numbers, decreased cell numbers and alteration in reproductive
organ histomorphology following paracetamol intoxication. There was an alteration of seminiferous
tubule morphological characteristic to a thicker epithelial cell layer in testes. In conclusion,
physalisangulata fruit may be useful in rescuing the destructive tendency of paracetamol that is
commonly abused as an analgesic but it can reserve male fertility level, when properly administered
medically at therapeutic doses. It can equally prevent possible expected complications that may
manifest following overdose consequences.
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Introduction

Paracetamol, a daily use antipyretic and analgesic is
a common word in all households but usage of the
drug has long been discussed due to its toxic nature
[1]. Despite its toxicity is not directly fatal like
EDTA (Ethylenediamine tetraacetic acid),

paracetamol’s toxicity is triggered in overdose or
during long term usage conditions [2]. Paracetamol is
very toxic to the body. Multiple published researches
have known about paracetamol’s impact on
reproductive health. Regular intake of entire life
causes not only reduced sperm quality but also
testicular function damage [3]. Often, daily use of
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high doses of paracetamol also reduces the amount
and motility of sperm in humans [4] and continuous
usage of a higher dosage for a long period (500-1000
mg/kg) among mice reduces their reproductive
ability [5]. including reducing their sperm counts and
motility in epididymis. Besides, fetal exposure to
paracetamol affects the reproduction of children at
the ovarian level, where more exposure affects their
number of primordial follicles, the body’s follicle
formation. It was observed in a reproduction study
[6] that exposure to paracetamol in oocytes reduces
both primordial follicles and antral follicles in female
children. Long-term administration also affects the
reproduction, by reducing spermatogenic activity
(spermatogenesis and sperm output) and testosterone
levels among male offspring [7].

It can be seen from the preceding explanations
that toxic substances certain aspects of life and the
body. What the collected researches demonstrated,
the combined administration proved positive that
paracetamol affects fertility in mouse through
impairment of sperm characters, ovarian follicles and
sexual activity in addition to those Hay-Schmidt et
al. revealed. It is noteworthy that oral administration
at the rate of 0.05 mg/kg exhibited a significant
reduction in serum testosterone level and semen
volume within a two-week period. Likewise,
extended administration at the same concentration
for 42 days notably decreased the sperm count per
gram testis weight and percentage motility compared
to controls in white mouse adult males. [8, 9]. It
undergoes instant liver metabolism through
cytochrome P-450 2E1 to form a reactive toxic
intermediate, N-acetyl-p-benzoquinoneimine, that
depletes hepatic glutathione. Physalisangulata L., a
member of the Solanaceae family with so many
medicinal merits, has a therapeutic benefit on acute
inflammation. Although the evidence on chronic
inflammation is presently limited, experiments
suggested that it has significant anti-oxidant and anti-
inflammatory effects which could help mitigate those
harmful outcomes. Plant parts such as seeds, flowers,
and fruits have widely been traditionally used in
many cultures. Among the traditionally used plants
with  the  therapeutic  properties of the
Physalisangulata L. fruit are alkaloids, glycosides,
terpenoids, saponins, flavonoids, tannins and
withanolides contributing to its immunomodulatory,
anti-tumor, anti-inflammatory, and antimicrobial
effects [10; 11].

In addition to its usage as an immunomodulator
and immune— stimulator, it has also been used as an
antiparasitic agent against microbes [12. 13]. It could
be used in Japan as an antipyretic for various
diseases including stomach problems such as ulcers
and suppurations such as in boils or wounds (cuts)
[14]. In the Brazilian Amazon, it is applied to treat
chronic diarrhea [15]. According to studies, the
extract leaf of P. angulata L at different doses
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(250 mg/kg body weight (bw), 500 mg/kg bw,
1000 mg/kg bw, and 1500 mg/kg bw) increases the
sperm production and sperm fertility in white mice.
Therefore, it can be used to improve human
infertility and male with low fetus sperm count [16,
17]. The dosage of 250 mg/kg bw has demonstrated
that the testicle malondialdehyde (MDA) level may
not increase or may maintain the motile sperm count,
which shows an antioxidant property and that the
plant could be very useful at this dosage to reduce
oxidative stress on sperm quality [14, 18].

The extract had an impact on the intracellular
calcium concentration in the sperm which provides a
foundation for motility and sperm function [19, 20].
This is an attempt to evaluate the ability of
Physalisangulatal.extract to protect male mice
model from infertility caused by paracetamol. It
guides how Physalisangulata L. exerts its
antioxidative effect on spermatogenetic tissue as well
as the testes. It also provides information to see if
this organic substance can work as a therapeutic, as a
preventive that would keep men’s fertility from being
damaged by traditional painkillers. The report will
add insights for possible future clinical application,
strengthen public health system, which in turn will
enhance human reproductive health and solve
iatrogenic infertility resulting from drug therapy.

Material and Methods

Plant Extract and Preparation

Collecting this plant material at: Baghdad, Iraq
June 2023 Fruit are identified.At room temprature
the fruits shrink. First drying completely, then grind
in electric mill in a fine powder. Later different hot
solutions were used to seperately soak those. These
parts are each dried three times in electric oven at
different time.Weighing 50 g of powder plant
material tightly before adding 150 mL of 70%
concentrated ethanolic solution which later diluted
with 30 mL of distilled water ( as mentioned earlier).
ethanol infused with crushed plant material poured
inside a beaker glass placed over ethanol bath for
heating provided. These vials loaded in shaking
incubator for some time [21].To have intensified
mixing, agitations are provided to this vials stored in
shaking incubator. Filtration performed with filter
paper for some time more than final filtrate obtained
after removing residue which finally dried on petri
dishes inside oven to get extract from powder.
Operation of scraping. mg/kg concentration value is
finally prepared [22].

Paracetamol concentrations

The median which is lethal dose was found this is
0.50mg/kg during present study . such data is found
in literature and effective concentration [23], this was
brought from China.
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Experimental design

Therefore, twenty-three male mice aged (6-8)
weeks and weighed from (30-35) gram each were
collected from Biotechnology Center of Baghdad
University. Moreover, these animals were maintained
in the animal holdings at College of Education for
Girls — Anbar University — Iraq under laboratory
animal housing conditions.Scientists care for the
mice according to the 1985 National Research
Council’s guide for the care and use of laboratory
animals as adopted by the Anbar University —
College of Science, which entails 12-hour light-dark
cycle and a constant temperature maintained at 22°C
and environmental condition are controlled. Animals
were granted ad-lib access to water and high-quality
commercial diet laboratory chow throughout the
experimental study. Mice were randomized to five
groups that treated by oral gavage of substances over
a period of two weeks [24]; therefore, doses
administered and concentrations of ingested
substances are determined by your previous research
[25]. Grouping included is:

G1: After two weeks of intraperitoneal injection
with physiological saline.

G2 Mice in the paracetamol group were provided
with the 0.65 mgkg body weight dose of
paracetamol twice a day.

G3 Treatment group for mice: A P. angulata
extracts mixed with Paracetamol.

G4 Plant extract group: The mice received a
concentration equaled to 200 mg/ml P. angulata
extract. This experimental approach has been
constructed to  evaluate the effect that
Physalisangulata L., extract has on alterations caused
by Paracetamol in male reproductive parameters
taking into consideration scientific rigours that
conform moral standards for animal studies.

Animal Sacrificing and Blood Collection

On the 14™ day of the trial at the end of which
tissues samples were collected after anaesthetised
with diethyl ether and covered by cotton wool by
heart puncture from a jugular vein, add 2 ml of blood
in micro tube and let it rest inseparable, and
centrifuged (3000 rpm) by centrifugal for 10
minutes. After separating the serum from a mixture,
they were kept into -20°C to use for the test. After
doing so, they were weighed with electronic sensitive
scale, then excised the testicules and epididymis
(head and tail) by cleaning from any adherent fat and
wiped it by filter paper. We investigated the
characteristics of sperm for 10 males after randomly
tapping testes and epididymis (head and tail) and put
it into physiologic saline solution 0.9%, but the
others 5 males were disposed of epididymis and
testicular (head and tail) because they had been fixed
in Bouin’s sections solution that were prepared from
75 ml of saturated aqueous picric acid, 25 ml of 40%

formalin and 5 ml of glacial acetic acid for. Even
they had preserved into 70% ethyl alcohol solution
for seeping the histological section that prepared
from the matter was sample [26].

Semen parameters Examination

The testicle was cut into smaller pieces with a
sharp scalpel so as to empty the sperms from the
seminiferous tubules and then stained with Nigrosin-
Eosin stain, afterwards. Specimens were observed
under a microscope at 40 x magnification for count
of the sperm cells. Afterwards, only dead ones got
stained therefore counted percent of live forms [27].
Finally, on the left side of the testicle after been cut
off by using a sharp scalpel prepared by adding t10
ml of formalin, 45% to 90% physiological saline
solution then we finally counted the sperm that we
counted in 80 small squares for cell counting slide
they we used the following equation below:

Total number of
(NA80)x4000%1000%10).

sperms=

The slides prepared this way, containing sperms,
were looked through a light microscope and the live
and dead sperms were counted. In the second part,
we were taught how to classify morphologically
abnormal sperms such as variation in head, midpiece,
tail and cytoplasmic droplets.

Histological Studies

The right testes of combined control and
experimental mice were used for histological
examination. They removed these tissues from the
mouse; the testicular tissues (wet weight) were
wrapped in aluminum foil and preserved in Bouin for
24 hours at room temperature, dehydrated with four
changes of xylene and embedded in wax made from
paraffin. They obtained the sections (thickness 5 pum)
using a rotary microtome, and the tissue sections
were stained according to the standard Hazy
procedure. The H and E stained the tissue sections,
and the observations were reviewed by a research
microscope; these images were obtained by a digital
camera; the gross appearance was noted as well as
the detailed microscopic findings [20].

Statistical Analysis

The data was assessed using SPSS compute
utility 16.0 and as per Mann-Whitney analysis;the p
< 0.05 level was consider to be significant [28].

Results
Effects on the Studied Weights

Figure 1 clearly revealed the loss of body weight
was significantly aged when treated with high doses
of paracetamol. Compared with control group.
testicules, epididymal head and tail plus seminal
vesicle was significantly increased at 2500mg/kg.
and 5000mg/kg group. An extract with a
concentration of 200 mg/kg increased conditions and
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parameters of the testes together with epididymal
head and tail and the seminal vesicle . And there was
the significant difference among groups (P<0.05).

Effects on Diameters of the Studied Treatments

P<0.05 decrease in diameter of testes
seminiferous tubules and epididymal tubules were

Impact on Spermatogenic Cell Percentage and
Leydig Cell Numbers

Table 1, presents the research findings that
demonstrate a statistically significant (P<0.05) rise in
pro-spermatozoa and primary sperm cells due to
dosing with herbal extract and paracetamol, whether
combined or separately, in contrast to control and
medicated groups. However, the drug itself did not
spare sperm precursors, sperms themselves and
Leydig’s cells from a P<0.05 fall. Moreover, when
treatments administered were only paracetamol
compared to a control group there were significant
differences  (P<0.05) which affected both
spermatogenic and Leydig’s cell populations.

Impact on the Ratio of Healthy to Damaged Sperm

The Result of statistical analysis which is as per
below table reveals that Paracetamol injection led to
decreasing (P.05) in the percentage of live sperm in
testis and epididymal head and tail. whereas
percentage of live sperm was significantly increased
(P<0.05) after treated with plant extract and control.
there is significant difference (P<0.05) in percentage
of live sperm between treated group as shown in table
2. The amount of the deformed sperm in epididymis
head and tail show an increase (P<0.05) from the
table 2, when the male mouses are injected with
different dosages of the paracetamol drug. However,
this increase shown is non-significant when
compared with the dosage that the group which was
treated with plant extract or with the control.

Impact on the Concentration of Testosterone

Paracetamol injection significantly decreased the
serum testosterone levels in mice (P<0.05). However,
on contrast to the control group, this concentration
rose after administration of extract and it also saved
the body from harm by the drug as seen in fig. 3.

Histological Study

Histological observation was done on the control
treated testicle using a microscope, as shown in Fig.
4. Unique changes were seen in the testicular tissue in
the treated mice (experimental group) when
compared with the control mice. The plant extract
treated group had much more organized sperm cells
and elongated seminiferous epithelium, a narrow
central cavity of the tubules and much tighter
interconnected structures with less interstitial spaces.
The plant extract treated mice group showed
spermatogenesis in different stages as seen in Figure
4a. Disturbing histological changes in the testicular
tissue of mice where the combination of plant extract
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recorded in the paracetamol administered group
while an increment was observed in height of
epithelial cells of epididymis caput. Nevertheless,
extract averted the impact on these qualities and
there were significant differences (P<0.05) between
extract & paracetamol for these parameters as shown
in Fig. 2.

and paracetamol drug were fed was investigated. As
seen in Figure 4b, the seminiferous epithelium had a
minor disturbance. However, since there were so
many sperm presence, it indicates that plant extract
may be used as a remedy to compensate for the
damages that paracetamol-induced. Histological
morphology shown in Figure 4b. In contrast (Figure
4c), the seminiferous tubules were seen with a more
vacuous appearance of the epithelial lining,
indicating cell death or shedding of cells from the
spermatogenic lineages. The reason of interruptions
in spermatogenesis and sperm cells death in some
tubules is unknown.

Discussion

There are many other possible variables that can
explain why the bodyweights of the treated groups
declined after the injection of paracetamol. It could
be because the drug induced some problems in the
digestion system of the males, and this, in turn,
restricted their appetite and thus palate diminution,
but we think paracetamol has done more thing than
that because there are researches that claimed a high
elevation in paracetamol around the upper
gastrointestinal tract increases the chances of
disorders concerning the tip of the gut and even
caused a terribly lethal gastric bleed. The experiment
we conducted with these male mice has shown its
culpability in their weight [29; 30]. Other sources
have claimed that paracetamol makes the
reproductive ability of male Caucasian rats to be
inhibited if they are treated with it. It can be because
of some modifications in histology of testes in
relation to the formation of NAPQI [8]. It could be
really as a result of the palate again because of a shift
in histological composition of something else caused
by this paracetamol [31].

This effect can largely be stressed on their males
since their weights significantly came down. High
doses of paracetamol can lead to shrinkage of the
Uterus; Ovaries, female; Testis, [32]. Another study
claims that the administration of paracetamol resulted
in endocrine disruptors of the gonadotropins on
biosynthetic pathways. Testosterone is the major
driver of the development of the seminal vesicles, the
vas deferens and the epididymis during the
embryogenesis of a human being. On the other hand,
dihydrotestosterone is the main inducer of the
development of the testis, the scrotum and the penis
and other structures [33]. Besides, testosterone plays
a great role in the structural and histological features
and subsequent functionality [34].
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Moreover, the effect of the medicinal compound
in conjunction with drugs on the mass of organs
motility in male rats [35; 36]. As for histological
experiments, drugs and particularly androgens such
as testosterone can induce drug-induced metabolic
disorder. This is one of the major disorders that have
a significant as hydrogen peroxide (H202) and
superoxide anions (O2-) from the P-450-dependent
enzyme system can play a role in the maintenance of
oxidative stress, which results in the creation of free
radicals. Ultimately, scientific evidence has revealed
that using medicinal plants improves the performance
of sexual glands, thereby generating motile and
viable spermatozoa that are endowed with improved
tissue architecture [36, 37].

Paracetamol can be accumulated in the body and
form cumulative concentrations, which potentially
induce oxidative stress and ultimately cause tissue
damage in testis. Additionally, oxidation processes
resulting in lipid peroxidation affect the lipid matrix
of sperm, which weakens the prevalence of
membrane structures needed for the survival of these
reproductive cells. As a result, they might undergo
non-vital sperm or have an abnormal and defective
formation of midpiece’s morphology structure.
According to Hseu [38], the impact of paracetamol
can be so dramatic in severe cases that it results in the
complete termination of the spermiogenesis process.
Tahvilzadah [39] and Vesal [40] proved that the oral
administration of paracetamol to mice led to a
histological assessment of reduced sperm cell counts.
The observed effect is due to reduced survival rates
associated with the diminished frequency of sperm
quantity in each ejaculation. The P. angulata’s plant
extracts should preserve histology cells in a good
state as it is proved there are an abundance of organic
compounds that promote tissue regeneration and
inhibit oxidative processes [41, 42, 43].

Conclusion

The final results of the research reveal that the use
of extract of Physalisangulata L. has proven to be
effective in preventing the harmful impacts of
paracetamol on the male reproductive system of
mice, leading to the reduction in either body and
testicular weight, reduced sperm counts and altered
sperm morphology, while the administration of P.
angulata extract has prevented it and maintained their
normal histology, in addition to improving both
sperm counts and quality. Conclusion: Considering
the harmful effects of paracetamol, which is a widely
used analgesic for treating several disorders, and its
association with male fertility reduction, the use of
Physalisangulata fruits has become important to
protect male fertility against their adverse effects.
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Fig. 1. The figures above reveals that the extract of P.angulata is significantly protecting the weights ofidymis tail of epididymis and
seminal vesicle (g).* the the level (P<0.05). The blanks are controlled with saline solution, Paracetamol 0.65 mg \kg and Extract

=P.angulata 200mg\kg.(LSD5%=2.233).
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Fig. 2. The diameters of seminiferous tubules (uM), epithelial cells in the epididymal head (uM), and the height of
tubules in the epididymis (uM) were protectively affected (LSD5%=1.076).

TABLE 1. A protective impact on Leydig cell number and percentage of cells originating from the testis's
seminiferous tubules

Prosperms% Primary :})erm cells % spermatids % Sperm l} eydig ce I Transactions
o reparation
12 12.86 44 .46 34.68 11.46 Gl
14.6 14.73 41.2 31.47 9.92 G4
15.66 15.13 43.06 31.15 13.44 G3
16.13 14.2 35.06 29.61 6.33 G2
0.12 0.961 2.23 1.54 1.076 LSD 5%
TABLE 2. The effectiveness of prophylaxis in reducing the number of abnormal and viable sperm in the testes and
epididymis (%)
Deformed sperm Live sperm
Head of ’.[‘ztil of . o . Head of "l“zfil of . Transactions
epididymis epididymis "o Testicle % epididymis epldhg)ymls
9.2 7.86 96.93 97.06 97.26 Gl
8.46 7.33 97.66 95 94.13 G4
8.26 8.93 95.26 94.13 922 G3
14.61 16.46 *81.86 825 *82.6 G2
2.65 12.43 LSD 5%

H Contral
m Extract + paracetamol

Extract

Paracetamol

Testosterone(ng/ml)

Fig. 3. The LSDS5 percent of 0.236 has a protective action against the level of lipotropic hormone in the testicles
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Fig. 4. A, An increase in seminiferous tubules diameter and interstitial cells has been observed upon 200 mg/kg plant
extract treatment (H&E 10x). B, treated with 200 mg/kg plant extract and with 0.56 mg/kg paracetamol
demonstrate increased density of interstitial cells Increase in interstitial cells positively correlated with
duration and intensity of spermatogenesis (H&E 10x) Degree of spermatogenesis increased by treatment with
200 mg/kg plant extract and 0.56 mg/kg paracetamol and was accompanied by increase in diameter and
thickness of tubules and epithelial cells respectively (H&E 40x). C, Treatment consisting of treatment with
paracetamol alone animals were observed degeneration, sperm deficiency and reduced thickness of epithelial

cells (H&E 400).

References

1.

Abedi, N., Nabi, A., Mangoli, E. and Talebi, A. R.
Short and long term effects of different doses of
paracetamol on sperm parameters and DNA integrity
in mice. Middle East Fertility Society Journal, 22(4),
323-328 (2017).

Larson, A. M. Acetaminophen hepatotoxicity. Clinics
in Liver Disease, 11(3), 525-548 (2007).

Rossitto, M., Ollivier, M., Déjardin, S., Pruvost, A.,
Brun, C., Marchive, C. and Boizet-Bonhoure, B. In
utero exposure to acetaminophen and ibuprofen leads
to intergenerational accelerated reproductive aging in
female mice. Communications Biology, 2(1), 310
(2019)

Klein, R. M., Rigobello, C., Vidigal, C. B., Moura, K.
F., Barbosa, D. S., Gerardin, D. C. C., Ceravolo, G.
S. and Moreira, E. G. Gestational exposure to
paracetamol in rats induces neurofunctional
alterations in the progeny. Neurotoxicology and
Teratology, 77, 106838 (2020).

Hay-Schmidt, A., Finkielman, O. T. E., Jensen, B. A.
H., Hogsbro, C. F., Bak Holm, J., Johansen, K. H.,
Jensen, T. K., Andrade, A. M., Swan, S. H.,,
Bornehag, C. G., Brunak, S., Jegou, B., Kristiansen,
K. and Kristensen, D. M. Prenatal exposure to
paracetamol/acetaminophen and precursor aniline
impairs masculinisation of male brain and behaviour.
Reproduction (Cambridge, England), 154(2), 145—
152 (2017).

Arendrup, F. S., Mazaud-Guittot, S., Jégou, B. and
Kristensen, D. M. EDC IMPACT: Is exposure during
pregnancy to acetaminophen/paracetamol disrupting
female reproductive development?. Endocrine
Connections, 7(1), 149—158 (2018).

10.

11.

12.

13.

Hameed, A.T., Al-Bahadly, Z.K.H. and Radef, W.T.
Anatomical and biochemical study of Lactucaserriole
L. from the asteraceae species grown in the west of
Iraq Biochemical and Cellular Archives, 20(1), 887—
891 (2020).

Ratnasooriya, W. D. and Jayakody, J. R. Long-term
administration of large doses of paracetamol impairs
the reproductive competence of male rats. Asian
Journal of Andrology, 2(4), 247-255(2000).

Tuan Anh, H. L., Le Ba, V., Do, T. T., Phan, V. K.,
Pham Thi, H. Y., Bach, L. G. and Kim, Y. H.
Bioactive compounds from Physalisangulata and their
anti-inflammatory and cytotoxic activities. Journal of
Asian  Natural Products Research, 23(8), 809-
817(2021).

Ayodhyareddy, P. and Rupa, P. Ethno medicinal,
phyto chemical and therapeutic importance of
Physalisangulata L.: a review. Inter. J. Sci. Res.
(IJSR), 5(5), 2122-2127(2016).

Setiawan, P. Y. B., Kertia, N., Nurrochmad, A. and
Wahyuono, S. Synergistic anti-inflammatory effects
of  Curcuma xanthorrhiza ~ rhizomes and
Physalisangulata herb extract on lipopolysaccharide-
stimulated RAW 264.7 cells. Journal of Applied
Pharmaceutical Science, 12(7), 088-098 (2022).

Li, A. L., Chen, B. J., Li, G. H., Zhou, M. X, Li, Y.
R., Ren, D. M., Lou, H. X., Wang, X. N. and Shen, T.
Physalisalkekengi L. var. franchetii (Mast.) Makino:
An ethnomedical, phytochemical and
pharmacological review. Journal of
Ethnopharmacology, 210, 260-274 (2018).

Yang, J., Sun, Y., Cao, F., Yang, B. and Kuang, H.
Natural Products from Physalisalkekengi L. var.
franchetii (Mast.) Makino: A Review on Their
Structural Analysis, Quality Control, Pharmacology,
and Pharmacokinetics. Molecules, 27(3), 695 (2022).

Egypt. J. Vet. Sci. Vol. 56, No. 7 (2025)



1600

KAWTHER M. NASIR et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Ukwubile, C. A., Bingari, M. S., Angyu, A. E. and
Garba, L. C. Physalisangulata Linn.(Solanaceae) Leaf
Extract Boosts Fertility, Sperm Production and
Haematological Parameters in Swiss Male Albino
Rats. Int. J. Med. Plants Nat. Prod., 4(3), 1-10
(2018).

Junior, A. D. S., Zeist, A. R., da Silva, D. F., de
Souza Leal, M. H., Oliveira, G. J. A., de Oliveira, J.
N. M. and Da Rocha Toroco, B. Reproductive
biology and hybridization of Physalis L. species.
Brazilian Journal of Botany, 45(3), 1037-1045
(2022).

Radef, W.T., Hameed, A.T. and Abdulla, S.S.
Anatomical and biochemical study of Lactucaserriole
L. from the asteraceae species grown in the west of
Iraq. Biochemical and Cellular Archives, 20(1), 887—
891 (2020).

Assis, M. Q. Hipertensao arterial e
treinamentofisicocombinado: efeitossobrepardmetros
reprodutivos de ratos Wistar (2023).

Njoroge, S. M., Mbaria, J. M., Aboge, G. O. and
Moriasi, G. A. Antimicrobial activity, cytotoxicity,
and qualitative phytochemical composition of
aqueous and methanolic leaf extracts of Physalis
peruviana L.(Solanaceae. Phyto., I, 2302 (2023).

Khaki A., F. Fathiazad, M. Nouri, A. A. Khaki, H. J.
Khamenehi, and Hamadeh, M. Evaluation of
androgenic  activity = of allium cepa on
spermatogenesis in the rat. Folia Morphologica, 68,
45-51(2009).

Naghdi, M., Maghbool, M., Secifalah-Zade, M.,
Mabhaldashtian, M., Makoolati, Z., Kouhpayeh, S. A
and Fereydouni, N. Effects of common fig
(Ficuscarica) leaf extracts on sperm parameters and
testis of mice intoxicated with formaldehyde. Evid.
Based Complement Alternat. Med., 2016, 2539127.
(2016).

Hutson, C. L., Kondas, A. V., Mauldin, M. R., Doty,
J. B., Grossi, I. M., Morgan, C. N. and Olson, V. A.
Pharmacokinetics and efficacy of a potential
smallpox therapeutic, brincidofovir, in a lethal
monkeypox virus animal model. MSphere, 6(1), 927-
847 (2021).

Knapke, E. T., Magalhaes, D. D. P., Dalvie, M. A.,
Mandrioli, D and Perry, M. J. Environmental and
occupational pesticide exposure and human sperm
parameters: A Navigation Guide review. Toxicology,
465, 153017 (2022).

Caroppo, E., Colpi, E. M., Gazzano, G., Vaccalluzzo,
L., Piatti, E., D'Amato, G. and Colpi, G. M. The
seminiferous tubule caliber pattern as evaluated at
high magnification during microdissection testicular
sperm extraction predicts sperm retrieval in patients
with non- obstructive azoospermia. Andrology, 7(1),
8-14 (2019).

Roshankhah, S., Jalili, C. and Salahshoor, M. R.
Effects of Crocin on Sperm Parameters and
Seminiferous Tubules in Diabetic Rats. Advanced
Biomedical Research, 8,4 (2019).

Egypt. J. Vet. Sci. Vol. 56, No. 7 (2025)

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Bastos, G. N. T., Silveira, A. J. A., Salgado, C. G.,
Picanco-Diniz, D. L. W. and Do Nascimento, J. L. M.
Physalisangulata extract exerts anti-inflammatory
effects in rats by inhibiting different pathways.
Journal of Ethnopharmacology, 118(2), 246-251
(2008).

Jalili, C., Kamani, M., Roshankhah, S., Sadeghi, H.
and Salahshoor, M. R. Effect of Falcaria vulgaris
extracts on sperm parameters in diabetic rats.
Andrologia, 50(10), 130-131 (2018).

El Menyiy, N., Al-Waili, N., El Ghouizi, A., Al-
Waili, W. and Lyoussi, B. Evaluation of
antiproteinuric and hepato-renal protective activities
of propolis in paracetamol toxicity in rats. Nutrition
Research and Practice, 12(6), 535-540 (2018).

Halland, P. D. Experimental design in biotechnology.
CRC press. (2020).

Hamood, K.K., Hameed, A.T., Azzam, M.R. and
Mohammed, IH. Chemical composition and
antimicrobial activities of the flavonoids Ammi maju
s L growing broadly in Western Iraq AIP
Conference Proceedings, 2547, 212-220 (2020).

Nouioura, G., Kettani, T., Tourabi, M., Elousrouti, L.
T., Al Kamaly, O., Alshawwa, S. Z., Shahat, A. A.,
Alhalmi, A., Lyoussi, B. and Derwich, E. The
Protective Potential of Petroselinum crispum (Mill.)
Fuss. on Paracetamol-Induced Hepatio-Renal
Toxicity and Antiproteinuric Effect: A Biochemical,
Hematological, and Histopathological  Study.
Medicina, 59(10), 1814 (2023).

Christin-Maitre, S. and Young, J. Androgens and
spermatogenesis. In Annalesd'Endocrinologie (Vol.
83, No. 3, pp. 155-158). Elsevier Masson (2022).

Banihani, S. A. Effect of paracetamol on semen
quality. Andrologia, 50(1), 12874 (2018).

Albert, O., Desdoits-Lethimonier, C., Lesné, L.,
Legrand, A., Guillé, F., Bensalah, K., ... & Jégou, B.
Paracetamol, aspirin and indomethacin display
endocrine disrupting properties in the adult human
testis in vitro. Human Reproduction, 28(7), 1890-
1898 (2013).

Kasali, F.M., Tusiimire, J., Kadima, J.N., Tolo, C.U.,
Weisheit, A. and Agaba, A.G. Ethnotherapeutic uses
and phytochemical composition of Physalis peruviana
L.: An overview. Scientific World Journal. 521, 23-
48 (2021).

de Castro, C. T., Pereira, M. and Dos Santos, D. B.
Association between paracetamol wuse during
pregnancy and perinatal outcomes: Prospective
NISAMI cohort. PloS one, 17(4), 0267270 (2022).

Boroujeni, S. N., Malamiri, F. A., Bossaghzadeh, F.,
Esmaeili, A. and Moudi, E. The most important
medicinal plants affecting sperm and testosterone
production: a systematic review. JBRA Assisted
Reproduction, 26(3), 522-530 (2022).

Smith, L. B. and Walker, W. H. The regulation of
spermatogenesis by androgens. In Seminars in Cell &
Developmental Biology (Vol. 30, pp. 2-13).
Academic Press. (2014).


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4745414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4745414/

THE PROTECTIVE EFFECT OF PHYSALIS ANGULATE L. (Solanaceae) ...

1601

38.

39.

40.

Hseu, Y. C., Wu, C. R., Chang, H. W., Kumar, K. J.,
Lin, M. K., Chen, C. S., Cho, H. J., Huang, C. Y.,
Huang, C. Y., Lee, H. Z., Hsieh, W. T., Chung, J. G.,
Wang, H. M. and Yang, H. L. Inhibitory effects of
Physalisangulata ~on  tumor metastasis and
angiogenesis. Journal of Ethnopharmacology, 135(3),
762-771 (2011).

Tahvilzadeh, M., Hajimahmoodi, M., Toliyat, T.,
Karimi, M. and Rahimi, R. An evidence-based
approach to medicinal plants for the treatment of
sperm abnormalities in traditional Persian medicine.
Andrologia, 48(8), 860-879 (2016).

Vesal, M., Fathi, N. and Khoushdel, Z. Effect of
aqueous extract of Physalisalkekengi fruits on the
activity of ovarian 3beta-and 20alpha-hydroxysteroid
dehydrogenases in late pregnancy in rat. [ranian

42.

43.

Esfandiari, F. Carob extract induces spermatogenesis
in an infertile mouse model via upregulation of Prm1,
Plzf, Bcl-6b, Dazl, Ngn3, Stra8, and Smclb. Journal
of Ethnopharmacology, 301, 115760 (2023).

Illiano, E., Trama, F., Zucchi, A., lannitti, G.,
Fioretti, B. and Costantini, E. Resveratrol-based
multivitamin supplement increases sperm
concentration and motility in idiopathic male
infertility: a pilot clinical study,” Clinical Medicine,
9, 4017, (2020).

Widiatmoko, A., Fitri, L. E., Endharti, A. T,
Murlistyarini, S., Brahmanti, H., Yuniaswan, A. P.
and Safitri, P. R. Inhibition Effect of Physalisangulata
Leaf Extract on Viability, Collagen Type I, and
Tissue Inhibitor of Metalloproteinase 1 (TIMP-1) but
Not Plasminogen Activator Inhibitor-1 (PAI-1) of

Keloid Fibroblast Culture. Clinical, Cosmetic and
Investigational Dermatology, 2365-2373 (2023) .

Journal of Medical Sciences, 29(4),175-179(2004).

41. Ghorbaninejad, Z., Eghbali, A., Ghorbaninejad, M.,
Ayyari, M., Zuchowski, J., Kowalczyk, M. and

s il o 8l g Physalis angulate L. (Solanaceae) <l (A8l il
J galian) s 3 jSuaall 0 a8l A duadl) g 4 giall il gaal)

s il (31 90 9 32aae puila Jlall lias adits A5 ! juali 2aaa oS

om0 - ) el - Sl i 01 S oY) s

Boal < ) A bl a1 5552

B - 8yl - i)l - 5 el ALl A

1padlal)

S Sl (58 8 4y (e Jsalinl U 4 seadll v 18 )1 Physalisangulata 4eSU alaiinl (S
B Al S5 KeS elpall il el o Lavie caaill 4ny Gl Jlal) Ay sead i Lle iy of
ey Le sa 5 i e 4l 805 (S @il IS Lgadalad oy 1 &y gaY) elli aal g J saliand JUl1 Alas (5 A
DA O CRar adld V)5 Aaadle e a4l o5 13) Alsaia Laded (S el pay e Gile ja Jl e
Ol sl Ll 21aY) M8 4 Physalisangulata 4eSW) sl 55l ul )l o2 Caed il
sbanll Balb/c s o 1068 23 Jens Ol D583 il 5 (iS/pale 200) Jsabismd Ul dua jadll
sind A Y de gendl) (anh ale Jlae culael Ll Aaliall de gend) (e gana 4 G A s sud
6 AY) de sandl Calse s b (@3S / aike 200) Physalisangulata 4S8 (e (JaS paliius o
Ao sendll sllac) a3 yasdl de ganay (3S / axle 0.50) Jselissl W5 P.angulata 4eSW JsaSll palddivally
Gy dpadl) slimel aans anall (sl O gl coelal s (aaS/pale 0.50) sas s Jgabind JUll 3 3Y)
el AT Aali e galtisan) JUll im il A Ja sale JSy il SIS il 5 5 A siall by gl
gt (5 iy il il 5 ey gial) il gl shae aliad) e iy 1580 1Sl 28Ul jalitin
ST A ek LS daids ) 4 il cilill dua gl ) sall ailadd) jusd o5 sabiand lll (il ang duadll
JoaSll Jsli aay dpadll s b et 0 O s- 0l silasgll adali ApE kIS Giadll b K
W JS1 4 5leda LS Al ) Lo s () < ps A A giall Lyl A 1 68 ) 50 Al ae ¢S Galiinal
Gy Gfinadll oy (8 Loy slacl aas — sl e S S Jsalisa JUll JB iaadl) 8
(sle Ay il il oakll 2SN alitiine jelal candi il (8 ladl) <l e GlIXS 5 &y iall il sall
el day Al elamed) dad G omally LAY el mlaail s g siall @l gall slael Lealiss)
e Y 3 ledall LAY daida ) & giall ilaail] dm b sall (ailad) 8 s dlia (IS J aliansd UL
o o) Jsalinal JLT jenall Jaall 3&5) 8 340 Physalisangulata 4¢SS5 88 aidll & cpiuadll
JSy e osllac ) oy Ladie ) oSO & pend (5 sie o Bailay (o ¢Sy 4S5 (S aild JS5 daladiind el
550 30 el (il ety el 38 3l ALdiaal) i sl e Lol g Ladf 4iSar5 e ey puma

il Ll ol ) ¢ die @ peadll SIS o galisul )W) ¢« Physalisangulata L. :dmatial) cilalsl)

Egypt. J. Vet. Sci. Vol. 56, No. 7 (2025)



