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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Myocardial injury is largely the result of oxidative stress, which
alters the structure and function of the heart’s cardiomyaceous
and conduction cells. The purpose of this investigation is to
determine the relative effects of Vitex agnus-castus, a plant
that is known to contain anti-inflammatory and antioxidant
properties, upon the histology of the hearts of mice exposed
to oxidative stress. Histological examinations were performed
on the cardiac tissues of experimental groups of mice that were
subjected to oxidative stress, either with or without treatment
with V. agnus-castus extract. Whereas oxidative stress alone
caused cardiomyocyte swelling, interstitial expansion, loss
of striation, Purkinje fiber degeneration, and early necrotic
alterations, control groups showed normal architecture with
maintained muscle striations and centrally placed nuclei.
By preserving nuclear morphology, reducing cytoplasmic
degeneration, and maintaining intercalated discs and striations,
treatment with V. agnus-castus, on the other hand, lessened
these changes, indicating reduction of both cellular and
conduction system damage. These results are in line with recent
observations that phytochemicals from V. agnus-castus stabilize
cellular membranes and scavenge reactive oxygen species
(ROS) to produce cardioprotective effects. In conclusion, V.
agnus-castus supplementation considerably reduced the cardiac
damage caused by oxidative stress in rats, indicating that it may
be a natural cardioprotective agent and indicating the need for
additional mechanistic and translational research.

Key words. Myocardial injury, oxidative stress, vitex agnus-
costes.

Introduction.

Vitex agnus-castus L. (chaste tree) has a long history as a
medicinal plant, particularly for women’s reproductive health.
Traditionally, it was associated with chastity and reducing
sexual desire. Roman women used its aromatic leaves and seeds
for this purpose, monks chewed or carried its berries—giving
rise to the names “monk’s pepper” and “monk’s berry”—
and Athenian women placed its scented leaves on their beds
during the Thesmophoria festival. Beyond this reputation, it
was used in European and North American folk medicine for
menstrual disorders, infertility, premenstrual symptoms, acne,
digestive problems, and mild sedation. Herbalists also valued
it for promoting menstruation, supporting lactation, and easing
uterine inflammation. Other traditions used it for flatulence,
dropsy, splenic disorders, pain, poisoning, hysteria, epilepsy,
and mental illness, although it never became a major remedy in
Chinese, Indian, or Ayurvedic medicine [1].
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The genus Vitex has drawn scientific attention as a potential
source of natural antimicrobial agents, given that several
species are extensively employed in traditional medicine for
conditions that may involve infectious processes. Vitex agnus-
castus, in particular, is documented in Brazilian traditional
practices for oral diseases and is linked to antiseptic and
antifungal activities, supporting the notion that Vitex species
harbor bioactive constituents capable of inhibiting microbial
growth. Experimental investigations have demonstrated in vitro
antimicrobial activity of these medicinal plants against Bacillus
subtilis, Escherichia coli, Klebsiella pneumoniae, Pseudomonas
aeruginosa, and Staphylococcus aureus. Vitex agnus-castus
L. and Vitex negundo L. have been the most extensively
studied species, evaluating not only bacterial pathogens but
also fungi such as Aspergillus niger and Candida albicans,
viruses including HIV-1, and parasites such as Plasmodium
falciparum. Natural products such as agnucastoside, negundol,
negundoside, and vitegnoside have been identified in Vitex
extracts, with antimicrobial activity demonstrated across a
diverse array of microbial strains [2]. Additionally, Vitex agnus-
castus has been reported to exert anticancer effects by triggering
mitochondria-dependent apoptosis mediated by reactive oxygen
species, promoting cell-cycle arrest, and reducing the invasive,
migratory, and proliferative capacity of several cancer types,
including breast, bladder, colon, lung, oral, and ovarian cancers.
Its active compound, casticin, appears to interfere with multiple
cancer-related signaling pathways, particularly MAPK, NF-
kB, and PI3K/Akt, through regulation of key cellular proteins.
Casticin also enhances ROS production by increasing Bax
expression while reducing Bcl proteins, thereby favoring
apoptosis. In addition, it suppresses cell-cycle progression by
affecting cdc25c¢, cdc2, and cyclin B1. Experimental animal
studies have further demonstrated the potential role of casticin
in limiting tumor growth and reducing metastatic spread in
mouse models [3]

Vitex agnus-castus (VAC) and its constituent flavonoids,
particularly casticin and vitexin, have a growing body of
preclinical evidence supporting a mechanistic role in protecting
the mammalian heart from oxidative stress-driven injury.
However, there are still relatively few direct, well-standardized
studies in mouse cardiac models, and many cardiocentric data
come from rat models or noncardiac mouse tissues. It has been
demonstrated that casticin preserves left-ventricular function
and electrophysiological indices in ischemia—reperfusion
(I/R) and chemically induced myocardial injury paradigms,
reduces histological necrosis, lowers lipid peroxidation
(malondialdehyde, MDA), and restores endogenous antioxidant
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enzymes (superoxide dismutase, SOD; glutathione peroxidase,
GPx) while simultaneously lowering proinflammatory cytokines
(TNF-a, IL-1B, IL-6). These effects were documented in an I/R
rat model and are consistent with attenuation of oxidative stress,
inflammation, and apoptosis [4]. Mechanistically, casticin and
vitexin share similarities along canonical redox-responsive
signaling axes: they suppress NF-kB-driven proinflammatory/
iNOS and COX-2 expression, upregulate the Nrf2/HO-1
cytoprotective program (with downstream increases in GSH
and phase II antioxidant enzymes), and limit nitrative stress and
blunt caspase-dependent cell death pathways (favorable Bax/
Bcl-2 ratio, reduced cleaved caspase-3) [5]. The transcriptional
mechanism that protects the myocardium against ischemia,
anthracycline toxicity, and other ROS-mediated insults is
regulated by Nrf2, which makes this abiologically viable pathway
for VAC cardio protection [6]. Beyond heart-specific reports,
systemic and tissue studies in mice show that VAC extracts
reduce oxidative injury in cerebral ischemia models (permanent
MCAQO in ovariectomized mice) and exert estrogenic-like anti-
inflammatory effects. This supports the translational relevance
of anti-oxidative and anti-apoptotic actions across ischemic
tissues and sexes [7]. Because mitochondrial ROS generation
and permeability transition are upstream triggers for myocyte
apoptosis and infarct expansion, VAC phytochemicals at
the cellular level maintain mitochondrial ultrastructure and
function in stressed myocardium in rodent models [4,5]. The
observed improvements in contractile parameters and decreased
arrhythmogenic changes in treated animals are likely due
to VAC-associated reductions in MDA and ROS along with
improved mitochondrial integrity. However, several disclaimers
restrict instant translational claims; Numerous mouse-heart-
specific endpoints (dose-response curves, pharmacokinetics,
direct target engagement such as Nrf2 nuclear translocation
in cardiomyocytes, and long-term functional outcomes after
injury) are still poorly understood. Moreover, the phytochemical
content and extract composition (cassicins, agnusides, and
vitexin/isovitexin proportions) vary significantly by extraction
method and plant source. Published cardiac studies also differ
in model (I/R vs. isoproterenol vs. toxicant models), species (rat
vs. mouse), dosing regimens, and timing (pre- vs. post-injury
administration). All the aforementioned factors point to the
likely effect of VAC and its flavonoids of providing a protective
effect against oxidative stress to the heart - but further study
on mice to determine the active ingredients of VAC and their
effects on the heart is necessary to make firm findings regarding
the effects of VAC on the hearts of mice [4,8].

So far further preclinical investigations are needed to clarify
the pharmacokinetic profile of promising anticancer compounds,
particularly the vitex agnus castus plant. Such studies could
provide a stronger basis for evaluating its therapeutic potential
and may support the future development of natural products as
effective agents in cancer treatment. The current study aimed to
investigate the effects of the aqueous extract of the agnus-castus
plant on some functional characteristics of the heart of mice
that were exposed to oxidative stress, as well as to investigate
the interaction between the cardiovascular system and the vitex
agnus castus plant in adult male rats.
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Materials and Methods.

Collection of Plant Material and Preparation of Extracts:
The fresh leaves of Vitex agnus-castus were collected from
the College of Science, University of Baghdad by plant
taxonomists. The collected leaves were air-dried under ambient
settings, ground to a fine powder, and stored in plastic containers
at ambient temperature (25°C) until extraction. 50 mg of
powdered plant material was weighed and mixed with 5 mL of
distilled water. The mixture was allowed to stand for 10 minutes
at ambient temperature. The mixture was filtered through a 0.22
um filter and the filtrate was concentrated in a water bath for 20
minutes. The crude aqueous extract was stored in glass vials at
-20°C until required [8].

Dosage Optimization: In order to determine the appropriate
dosage to be used in the treatment, a preliminary dose-response
investigation was undertaken. Animals were randomly assigned
to five groups (n=6 per group, with an equal number of male and
female animals in each group) (Table 1). The following dosages
were administered orally to each group of animals:

Group 1: 50 milligrams per kilogram of body weight

Group 2: 100 mg per kg of body weight

Group 3: 200 mg per kg of body weight

Group 4: 400 mg per kilogram of body weight

Group 5: 500 mg per kilogram of body weight

Blood samples were extracted from tail vein puncture after
three hours of administration via capillary tubes. Serum was
separated by centrifugation at 3,000 rpm for 5 min [9].

Laboratory Animals: This study used 120 healthy white
albino mice (60 males and 60 females) aged between 12 and
16 weeks with a body weight of between 45 and 55 grams.
Each animal was examined by a veterinarian to confirm that
it was free of any diseases prior to the commencement of the
experiment (Table 2). All animals were housed within sterile
plastic enclosures that were sanitized daily over the 30 days of
incubation.

Experimental Design.

Animals were allocated randomly into 10 groups (n=12 in
each group, 6 males and 6 females):

1. Control Group: Standard water and diet for 30 days.

2. Oxidative Stress Group: 0.5% H:0: in drinking water for
30 days.

3. Plant Extract Group: Aqueous plant extract (50 mg/kg
b.w.) for 30 days.

4. Extract + H:0: Group: Plant extract (50 mg/kg b.w.)
combined with 0.5% H20- for 30 days.

5. Extract + H:O: + Vitamin E Group: Plant extract (50 mg/
kg b.w.) combined with 0.5% H:0: and Vitamin E (100 mg/kg
b.w.) for 30 days.

6. Extract + Vitamin E Group: Plant extract (50 mg/kg b.w.)
combined with Vitamin E (100 mg/kg b.w.) for 30 days.

7. High Extract + H.0: Group: Plant extract (100 mg/kg
b.w.) combined with 0.5% H.O- for 30 days.

8. High Extract Group: Plant extract (100 mg/kg b.w.) for
30 days.

9. High Extract + H.O: + Vitamin E Group: Plant extract
(100 mg/kg b.w.) combined with 0.5% H:0: and Vitamin E (100
mg/kg b.w.) for 30 days.



10.Vitamin E + H:0: Group: Vitamin E administration (100
mg/kg body weight) mixed with 0.5% hydrogen peroxide for
30 days.

Histological Processing: Following the period of decisive
administration of the drug to the animals, the gastric tissues
were excised and preserved in 10% neutral buffered formalin,
and subjected to the procedures of conventional histology. The
specimens were dehydrated in ethanol (70%, 80%, 90%, 100%),
cleared in xylene, infused with molten paraffin wax, embedded
in paraffin wax blocks, and sectioned into 4 pm sections with a
rotary microtome. These sections were stained with hematoxylin
and eosin (H&E) to enable histological examination of the
tissue sections.

Microscopic Examination: The histological sections were
analyzed with a light microscope (Optical S N 212973, Italy)
integrated with a digital camera system (Digital Camera D C
E-2) for photomicrographic documentation. Morphometric
analysis was employed to evaluate the tissue sections.

Statistical analysis and morphometric assessments were carried
out on the digitally recorded images to assess the changes in the
histology of the samples from each group.

Results.

The histological slices of the heart tissue from the control group
of mice stained with H&E are present in the light micrographs
(panels a-c). The heart tissue from the control group of mice
exhibits good condition in the heart tissue; the cardiomyocytes
are present in bundles in a regular fashion with oval nuclei in
the middle of each myocyte. Additionally, there is no necrosis,
oedema, or inflammatory infiltrate in the myocardial tissue,
indicating that the sarcoplasm of the heart tissue is intact.
Furthermore, the interconnection of the cardiomyocytes is seen
in the intercalated discs (seen in arrows in panel ¢) which is an
essential feature of the heart in allowing for the myocardium
to effectively contract. The tissue also appears to be devoid of
any oxidative or ischemic damage since there are no nuclei that
are pyknosis or vacuolization in the myocytes as well as no
disrupted alignment of the myofibrils (Figure 1).

The light micrographs (panels a and b) that are displayed are
of the control group's H&E-stained heart slices. Histological
analysis reveals a well-organized myocardial architecture,
with oval nuclei positioned in the center and longitudinally
distributed heart muscle fibers with typical striations and
undamaged cytoplasm. Uniform eosinophilia in the sarcoplasm
and sparse intercellular gaps suggest that there is no oedema
or interstitial inflammatory infiltration. Cardiomyocytes'
structural and electrical connection is preserved, as evidenced
by the intact appearance of intercalated discs (black arrows).
Nuclear pyknosis, necrosis, vascular congestion, or cytoplasmic
vacuolization are not seen. The mild fluctuations in the density
of the fibers that occur occasionally (yellow arrows) are likely
due to the sectioning of the myocardial tissue rather than to any
pathogenic alterations to the tissue (Figure 2).

The control group's histological heart sections (panels a
and b) stained with hematoxylin and eosin (H&E) show no
pathological changes and normal myocardial architecture. Panel
(a) displays intact myocardial (MC) and endocardium (EC),
displaying compact and well-organized cardiac muscle fibers.

102

As is typical of healthy cardiac tissue, the cardiomyocytes are
elongated, striated, and organized in parallel bundles with oval
nuclei in the center. The lack of presence of symptoms like
oedema, congestion, or inflammatory infiltration is indicated
by the small gaps between the cardiac fibers. Panels b) exhibit
the effect of increased magnification of the cardiomyocytes,
revealing the intact nuclei of the cells (yellow arrows) as well
as the intercalated discs that connect the two muscle cells of
the cardiomyocyte (black arrows). Furthermore, the symptoms
of oxidative stress to the heart tissue are not present in these
images, including the disruption of the myofibrils, the presence
of vacuoles within the cytoplasm, pyknosis and necrosis of the
nuclei of the cells (Figure 3).

Myocardial architectural changes are primarily reversible
and just mildly visible in the photomicrograph. Only a small
disruption of the ventricular wall's regular layering occurs at
low power. While the intercalated discs are focally less defined
(blurred) rather than entirely gone, the cardiomyocytes and
Purkinje fibers look slightly enlarged (cellular cytoplasmic
pallor and larger cell profile) at higher magnification. Nuclei
that appear central in some cells (black arrows in b) and more
peripheral in others (c) are examples of nuclear positioning
discrepancies shown in the photos marked (b) and (c). Since
cardiac myocytes typically have central nuclei, the "peripheral"
appearance in some fields is probably due to local tissue
distortion caused by swelling, sectioning/plane of section
artefact, or admixture with changed conduction cells rather than
myonuclear migration, which occurs spontaneously (Figure 4).

A slight disarray of cardiomyocyte bundles, slight increases
in inter-myocyte cellularity (black arrows), and focal myocyte
degenerative change with centrally located nuclei and preserved
cross-striations (yellow arrows) are characteristics of the
photomicrograph of group-5 (H&E, 100x-200%) that display a
mild, focal disturbance of myocardial architecture. In contrast
to established coagulative necrosis, these characteristics—
cytoplasmic pallor/rarefaction with intact sarcomeric banding
and only limited architectural loss—are more consistent with
an early, low-grade (probably reversible) myocardial injury
(intracellular edema/hydropic change or early degeneration)
(Figure 5).

The H&E, 40%, 100x%, and 200x light microscopic sections of
Group 6 demonstrate a completely intact cardiac architecture
with centrally located nuclei and a typical Purkinje fiber (PF)
arrangement. While the cardiomyocytes' (CM) core nuclei and
cross-striations are still there, the myofibrils appear somewhat
stretched and wavy, and the interstitial spaces are noticeably
wider. These slight alterations, in addition to mild cytoplasmic
degeneration (yellow arrows), suggest that there is stress within
the myocardial tissue leading to interstitial oedema, rather than
the necrosis of the myofibers (Figure 6).

The H&E, 100X, and 200X light microscopy sections of group-7
exhibit some changes to the heart tissue in comparison to the
normal morphology of the heart. The cardiomyocytes have their
centrally-located nuclei (black arrows) indicating their normal
structure, yet the Purkinje fibers (PF) and the cardiac fibers that
contain those nuclei exhibit some degenerative changes (yellow
arrows). The striations of the muscle fibers exhibit a slight
decrease in strength indicating some disruption to the normal



Table 1. Preliminary Dosage Optimization Design.

Dose
Optimization Nufnber of Sex Distribution Treatment / Dose Route Sampling Time Sample Collection
Animals
Group
Group 1 6 Equal males and females |Plant extract, 50 mg/kg b.w. Oral 3 hours after administration Tail vein puncture
Group 2 6 Equal males and females Plant extract, 100 mg/kg b.w. Oral 3 hours after administration Tail vein puncture
Group 3 6 Equal males and females Plant extract, 200 mg/kg b.w. Oral 3 hours after administration Tail vein puncture
Group 4 6 Equal males and females Plant extract, 400 mg/kg b.w. Oral 3 hours after administration Tail vein puncture
Group 5 6 Equal males and females Plant extract, 500 mg/kg b.w. Oral 3 hours after administration Tail vein puncture
Table 2. Main Experimental Design and Dosage Schedule.
. Number
Group  Experimental of S‘?x A Treatment Dose / . Route / Administration Duration
No. Group . Distribution Concentration
Animals
6 males + Standard diet Regular feeding
! Control Group 12 6 females and water No treatment and drinking water 30 days
2 Oxidative Stress 12 6 males + Hydrggen 0.5% H-0: Drinking water 30 days
Group 6 females peroxide only
Plant Extract 6 males + Aqueous plant .
3 Group 12 6 females extract only 50 mg/kg b.w. Not specified 30 days
Plant extract Extract route not
+ + : :
4 Extract + H.O: 12 6 males + hydrogen Extract: 5? mg/kg b.w.; specified; H:02 in 30 days
Group 6 females . H20:: 0.5% s
peroxide drinking water
Plant extract
Extract: 50 mg/kg b.w.;
+ + . . .
5 Extr.act . H:0: 12 6 males N hyd.rogen H202: 0.5%; Vitamin E: Not fully specified 30 days
+ Vitamin E Group 6 females peroxide +
o 100 mg/kg b.w.
Vitamin E
Extract + Vitamin E 6 males + Plant extract + | Extract: 50 mg/kg b.w.; .
6 Group 12 6 females Vitamin E Vitamin E: 100 mg/kg b.w. Not specified 30 days
High-dose Extract route not
7 High Extract + 12 6 males + plant extract Extract: 100 mg/kg b.w.; specified: HaOs in 30 davs
H:0: Group 6 females + hydrogen H20:: 0.5% pectied, Hall Y
. drinking water
peroxide
High-dose
. 6 males + .
8 High Extract Group 12 plant extract 100 mg/kg b.w. Not specified 30 days
6 females
only
High-dose
. plant extract Extract: 100 mg/kg b.w.;
+ + . . .
9 ngh Exf[ ract + H0 12 6 males + hydrogen H202: 0.5%; Vitamin E: Not fully specified 30 days
+ Vitamin E Group 6 females .
peroxide + 100 mg/kg b.w.
Vitamin E
. Vitamin E o Vitamin E route not
Vitamin E + 6 males + Vitamin E: 100 mg/kg b.w.; P .
10 H:0: Group 12 6 females N hyd.rogen H202: 0.5% spf:mfled, H:0: in 30 days
peroxide drinking water

-

Figure 1. A light microscopy of the control group's heart revealed the presence of the Purkinje fibre in (a), intercalated discs (black arrows) that
connect the myocytes that have centrally located nuclei (yellow arrows) with normal muscle striation (H&E, 400X).
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Figure 2. The heart in group (2), a and b, has diffusely marked necrosis, loss of nuclei (yellow arrows), eosinophilic sarcoplasm in sub-
endocardial regions, and mild cellularity among cardiomyocytes (ved arrows). There is also marked myocardial degeneration with focal
vacuolation of cardiomyocytes that showed internalizations of the large nuclei, and there is no muscle striation at all (H&E, 100X and 200X).

Figure 3. The heart in group 3's light microscopic section revealed the following normal heart histological features: the striation of the cardiac
muscle (black arrow), the presence of a Purkinje fiber in the endocardium (EC), the presence of myocytes in the myocardial layer (MC) that had
a well-rounded oval shape, a different nucleolus (vellow arrows), and dispersed chromatin (H&E, 100X, and 400X).

Figure 4. The group 4 heart's light microscopic section is shown in a-c. Striation of muscle fibres was present, but intercalated discs were
slightly blurred (H&E, 40X, 100X, and 400X). Purkinje fibres and cardiomyocytes displayed mild swelling with centrally located nuclei (black
arrows in section b) and peripherally located nuclei in section (c).
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Figure 5. Light microscopic section of group 5's heart shown in a and b: mild myocardial degeneration with centrally located nuclei (yellow
arrows), mild cellularity among cardiomyocytes (black arrows), mild disruption in the organization of heart histology, and muscle striation still
present (H&E, 100X and 200X).

g b %

Figure 6. A light microscopic section of group 6's heart is displayed in A-c. With nuclei in the middle and myofibrils that were stretched and
wavy, the Purkinje fibers (PF) were placed normally. Although there was some degeneration in the interstitial spaces (CM) (vellow arrows), the
nuclei stayed in the middle with intact muscle striation (H&E, 40X, 100X, and 200X).

Figure 7. Section of the heart under a light microscope in group 7a-c: The histological structures within the heart show some abnormalities. There is a loss of muscle striations (H&E,
100X, and 200X) and yellow arrows depict the Purkinje fibers (PF) and the cardiac fibers that contain the centrally-located nuclei (black arrows).
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Figure 8. Section of the heart under a light microscope in group 8a—c: The histological organization of the heart was mildly disturbed, with
Purkinje fibers (PF) showing minor degeneration with centrally situated nuclei (yellow arrows), myofibrils appearing stretched and wavy, and
certain interstitial spaces being expanded. According to H&E, 100X, and 400X, myocytes had lobulated, elongated nuclei with irregular, central
chromatin clumps and a hardly perceptible nucleolus (black arrows) with a slight decrease of muscle striation.

Figure 9. Group 9's heart light microscopic sections, a and b: Mycoacaricides displayed mild-to-moderate necrosis, as evidenced by the loss
of nuclei with eosinophilic sarcoplasm (yellow arrows and inset), mild-to-moderate degeneration of Purkinje fibers (PF) with centrally located

Figure 10. The heart’s light microscopic segment in group 10 was displayed in a and b. Black arrows that indicate the centrally placed nuclei,
loss of intercalated discs, and mild-to-moderate loss of muscle striation indicate moderate Purkinje fiber (PF) and mycoacaricide (MC)
degeneration (H&E, 100X and 400X).
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organization of the myofibrils of the heart muscle. However,
there are no signs of necrosis within the cardiac tissue. Thus,
the presence of degenerative changes to the Purkinje fibers and
the loss of striations indicates the early stage of heart muscle
injury, but the survival of the cardiomyocytes indicates that such
an injury is not lethal (Figure 7).

Group-8's light microscopic sections (H&E, 100x, and 400x)
show a little but noticeable disruption in the myocardium's
typical histological arrangement. Purkinje fibres (PF) maintain
their centrally placed nuclei (yellow arrows) despite exhibiting
early degenerative alterations. Interstitial gaps are somewhat
expanded, and the myofibrils seem stretched and wavy,
suggesting early interstitial oedema. It is noteworthy that
cardiomyocytes have lobulated, elongated nuclei with uneven
chromatin clumping and poorly defined nucleoli (black arrows),
which are indicative of early degenerative remodeling and
nuclear atypia. There is also a little decrease in muscle striation,
which indicates a partial disarray of the sarcomere architecture
(Figure 8).

In comparison with the previous groups, the light microscopic
sections of group 9 show more severe histopathological
changes. Purkinje fibres exhibit mild to severe degenerative
alterations, indicating susceptibility of the conduction system,
but they are still identifiable due to their centrally situated
nuclei. Cardiomyocytes display both necrotic and degenerative
changes: several myocytes show mild to moderate necrosis
with cytoplasmic eosinophilia, loss of structural detail, and
nuclear loss (yellow arrows and inset), while myofibrils show
degeneration (black arrows) (Figure 9).

The Purkinje fibers (PF) and cardiac fibers (MC) in the light
microscopic segments of group 10 (H&E, 100%, and 400%)
contain the centrally placed nuclei (black arrows) within the
cardiomyocytes. However, there is a loss of the striations of
the muscle cells. The loss of the intercalated discs is another
noteworthy discovery in the photomicrographs. The intercellular
discs in the heart’s myocyte cells allow for the transmission of
both mechanical and electrical force from one cardiomyocyte to
the next (Figure 10).

Discussion.

The present study was designed to determine the effect of Vitex
agnus-castus, a plant that is known to contain anti-inflammatory
and antioxidant properties, upon the histology of the hearts of
mice exposed to oxidative stress. The current study found that
the heart tissue from the control group of mice exhibits good
condition in the heart tissue devoid of any oxidative or ischemic
damage. These characteristics of the heart tissue are similar to
that described in previous research. For instance, Hassan and his
colleagues described the architecture of healthy heart tissue from
rats to be similar to that which is depicted in the images from
the control group of mice, with intact myocardial fibers with
centrally-located nuclei [10]. These same characteristics were
also described by Muhammad, et al. in the hearts of control mice
[11]. Furthermore, Arandhara et al. reported similar findings to
those presented herein, stating that healthy hearts (as opposed
to those subjected to oxidative stress or cardiotoxic substances)
exhibit densely-packeted myofibrils along the length of the
myocytes yet have no lytic or inflammatory material within the
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tissue [12]. These results, therefore, demonstrate the normal and
intact structure of the heart tissue from the control group of mice,
indicating that the hearts of the mice can be reliably utilized
to determine whether certain treatments have a detrimental or
beneficial impact upon the normal structure and function of
the myocardium. Furthermore, the similarity of these results to
those published in previous research confirms both the utility of
these control groups of mice, as well as the reliability of their
use in scientific publication. Moreover, from the image in Figure
2, it is apparent mild fluctuations in the density of the fibers
that occur due to exposing to oxidative stress or cardiotoxic
substances. These results confirm the structural and functional
integrity of the control group’s myocardial tissue, which is in
line with the findings of previous research on normal heart
tissue. Many scientists published research that confirmed the
normal histoarchitecture of normal control rats tissue samples,
noting that the hearts of untreated animals contain fibers that
are intact and have no degenerative alterations within their
cells [10]. Furthermore, control groups in studies of cardiotoxic
agents have exhibited the same findings as those of Hassan, with
intact and normal fibers within their myocardial tissue samples
[11,12]. These healthy heart tissues can be utilized as a point of
comparison to the hearts of experimental groups submitted to
cardiotoxic drugs or stressors, whose tissues exhibit alterations
like the presence of leukocytes, disintegrated cardiac fibers,
vacuolization of the cardiac fiber’s cytoplasm, and congestion
of the myocardial tissue. Thus, these control groups’ hearts
provide an indication of the normal structural integrity of the
myocardium, which can help to ensure the trustworthiness of
the experimental group findings. The preservation of the heart
tissue of control groups is thus indicative of the absence of
oxidative or pathogenic stress within their samples, an indicator
that is recognized as crucial to the assessment of the effects of
such treatments, as indicated by current research.

As shown in group four, local tissue distortion caused by
swelling, sectioning/plane of section artefact, or admixture with
changed conduction cells rather than myonuclear migration,
which occurs spontaneously. Moreover, the cardiomyocytes and
Purkinje fibers are slightly enlarged and the cellular cytoplasmic
pallor with larger cell profile at higher magnification.
Comparison with recent research and interpretation: recovery on
ultrastructural follow-up has been linked to mild cardiomyocyte
swelling with preserved striations and reversible ultrastructural
change, which is a well-known pattern in models of early/
reversible myocardial injury (such as adrenergic injury, low-
grade ischemia, or early toxic insult) [13]. While loss of
sarcomere units and noticeable mitochondrial dense deposits
suggest irreversible damage, electron-microscopy studies and
experimental reports highlight that myocyte enlargement and
streaming/clumping of myofilaments can be reversible [14].
Clinically, Purkinje fiber involvement is significant because
even slight structural disruption of the conduction network
(e.g., swelling, changes in glycogen, or junctional alteration)
can promote arrhythmogenesis; Purkinje cells are known to be
a substrate for ventricular arrhythmias when they are altered,
despite their relative resistance to ischemia. The interpretation
that your group-4 changes are consistent with an early or low-
grade toxic/ischemic process rather than end-stage necrosis is



supported by a number of recent experimental cardiotoxicity
studies (involving doxorubicin and other agents) that report an
overlapping pattern: cytoplasmic pallor/hydropic change, focal
loss/disruption of intercalated-disc components, and conduction-
system vulnerability [15,16]. Lastly, work targeting intercalated-
disc proteins (e.g., connexin-43, N-cadherin) demonstrates
that mild disruption of these junctions can precede functional
decline and is detectable histologically as blurring on H&E, and
more clearly by immunostaining or EM [17]. This disruption
or blurring of intercalated discs (gap junctions/desmosomes/
adherent’s complexes) has been highlighted as a mechanistic
link between molecular stress and impaired electrical coupling.
Useful suggestions and methods for enhancing the interpretation:
To ascertain if the alterations are irreversible (mitochondrial
dense deposits, sarcomere loss) or ultra-structurally reversible
(swollen SR/mitochondria, myofilament streaming), conduct
transmission electron microscopy (TEM) on representative
samples. A junctional integrity, add immunohistochemistry
for intercalated-disc proteins (connexin-43, N-cadherin, and
desmoplakin) and use Masson's trichrome staining for fibrosis to
rule out early replacement fibrosis. Since Purkinje involvement
can have disproportionate electrophysiologic effects, connect
histology with serum biomarkers (cTnT) and functional data
(ECG, arrhythmia monitoring) if the experimental topic is
cardiotoxicity [14,18]. Overall, group 4's sections exhibit
mild, mostly reversible myocardial and Purkinje-system injury
(cellular swelling with partial junctional blurring); this pattern
is consistent with early/low-grade ischemic or toxic injury
documented in recent experimental and review literature. The
best way to determine severity and likely reversibility would
be to conduct targeted ultrastructural and molecular follow-
up (TEM, connexin-43/N-cadherin IHC, fibrosis stain, and
functional correlation) [13].

It is interesting to note in the group five that slight disarray
of cardiomyocyte bundles, slight increases in inter-myocyte
cellularity (black arrows), and focal myocyte degenerative
change with coagulative necrosis. This pattern is similar to
descriptions of reversible cardiomyocyte injury in recent
reviews of myocardial injury and troponin-positive but non-
necrotic myocyte damage. Reactive interstitial cells or a mild
inflammatory infiltrate (early/low-grade myocarditis) could
be the cause of the slight increase in cellularity between fibers
[19]. Since early inflammatory and toxic cardiomyopathies
have been shown to exhibit similar focal cellular responses,
immunophenotyping is necessary to differentiate lymphocytic
inflammation from non-inflammatory reactive cells [20]. A
typical alteration seen in preclinical cardiotoxicity models
(such as anthracycline/doxorubicin damage), where early
ultrastructural derangement comes before frank sarcomere loss
and permanent myocyte death, is the preservation of cross-
striations despite degeneration. Mechanistically, electrical
instability can be predisposed by even minor structural
disruptions that impair intercellular connection through
connexin-43/intercalated-disc remodeling [15]. As advised
by translational histopathology and biomarker studies of
experimental cardiotoxicity, correlate these light-microscopic
findings with targeted studies (Masson's trichrome for early
fibrosis, TEM for ultrastructural reversibility, serum/functional
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markers like high-sensitivity troponin and ECG monitoring,
and CD3/CD68 or CD45 THC to phenotype interstitial cells) to
elucidate pathogenesis and severity [15,21,22].

As mentioned in the result, the microscopic finding in group
six demonstrate the myofibrils appear somewhat stretched
and wavy, and the interstitial spaces are noticeably wider.
In addition to mild cytoplasmic degeneration leading to
interstitial oedema and the necrosis of the myofibers. These
outcomes are in line with the past research that discovered that
wavy myocardial fibers and increased interstitial spacing are
indicators of strain placed upon the myocardium, which are
features that are exhibited by individuals with either short-term
or high-grade forms of ischemia. The presence of these features
yet with preserved sarcomeres and nuclei indicates that these
changes are likely adaptive and reversible in nature, supporting
their classification as degenerative changes rather than changes
indicative of cardiomyopathy [23,24]. According to recent
research, the waviness of the myocardial fibers and the expansion
of the interstitial space can be indicators of mechanical overload
upon the heart. Additionally, these alterations to the normal
structure of the myocardium can lead to the development of
arrhythmias in those affected individuals due to the alterations
to the proteins that compose Purkinje fibers and the intercalated
discs. Furthermore, the severity of the changes in group-6 is less
severe than that exhibited by individuals with anthracycline-
induced cardiotoxicity, for example. Thus, these findings are
similar to other studies that have recognized the early effects
of myocardial strain. Overall, then, these findings suggest that
group-6 displays only minor and potentially curable changes to
the heart [25-27].

It is interesting to note that in the heart tissues for the group
administered a high-extract plant with 0.5% H:0O- for 30 days
showed the PF and the cardiac fibers that contain those nuclei
exhibit some degenerative changes. The striations of the muscle
fibers exhibit a decrease in strength indicating disruption to the
normal organization of the myofibrils which indicates the early
stage of heart muscle injury. Similar results, where wavy fibers,
decreased striation, and conduction system involvement precede
significant tissue necrosis, have been reported in experimental
studies of early myocardial stress and cardiotoxicity
[23,26]. According to observations on doxorubicin-induced
cardiomyopathy models, reversible damage is also consistent
with the preservation of central nuclei and mild myofibrillar
changes. Significantly, even minor Purkinje fiber degradation
has functional significance because recent research on Purkinje
fiber susceptibility in stress-induced cardiomyopathy has shown
that conduction system involvement, even at low levels, might
predispose to arrhythmias [25,27]. The lesions seen in group-7
are rather modest in comparison to more advanced cardiotoxic
damage, which is typified by myofibrillar disintegration and
interstitial fibrosis. They resemble early adaptive responses
that might heal if the stimulus is removed. Overall, the results
point to early reversible cardiomyocyte injury, as shown by
recent histological and translational studies, with partial loss of
striation but retained nuclear morphology, as well as incipient
myocardial and Purkinje fiber degeneration.

Another important finding was that the early interstitial
oedema with lobulated cardiomyocytes and elongated nuclei



with uneven chromatin clumping and poorly defined nucleoli are
found in the high extract group. These results allude to a pattern
of stress-induced but not yet irreversible injury by indicating
early degenerative cardiac alterations with both cytoplasmic
and nuclear involvement [23,24]. Recent experimental and
clinical research have documented similar characteristics,
wherein oxidative stress or cardiotoxicity causes myocyte
waviness, interstitial enlargement, nuclear abnormalities, and
partial loss of cross-striations before necrosis and fibrosis
develop [26]. Lobulation and chromatin clumping are two
examples of nuclear abnormalities that have been identified as
sensitive indicators of cardiac stress and are frequently linked to
early apoptotic or degenerative events. Furthermore, Purkinje
fiber involvement has clinical significance since, in models of
structural and toxic cardiomyopathy, even minor damage to the
conduction system has been associated with an increased risk of
arrhythmogenesis [27]. The existence of nuclear abnormalities
and partial loss of striations in group-8 indicates a development
towards more advanced myocardial injury, albeit one that may
be reversible if the underlying insult is addressed, in contrast
to previous groups with less severe alterations [25]. Overall,
these results show that nuclear atypia, interstitial expansion,
and early conduction system involvement are indicative of mild
but progressive myocardial degeneration in group-8 hearts.
These findings are in line with the early stages of cardiotoxic
or ischemic myocardial remodeling reported in recent studies.

Additionally, in comparison with the previous groups, the
high extract+H.O»+Vitamin E group showed more severe
histopathological changes. PF exhibit mild to severe degenerative
alterations with mild to moderate necrosis of myocytes and
loss of structural detail of the cytoplasm. Partially absent
muscle striations provide additional evidence of myofibrillar
dysfunction [23,24]. According to these results, there has been
a shift from the reversible cellular stress observed in previous
groups to more irreversible cardiac injury. The histological
changes that indicate cardiomyocyte necrosis are present in
both ischemic and drug-induced cardiomyopathies [26]. The
changes from enlarged and wavy myocytes to loss of nuclei and
myofibrils have been seen in models of doxorubicin and other
cardiotoxic drugs [25,27]. The involvement of Purkinje fibers in
these types of cardiomyopathies has been linked to the increased
risk of arrhythmias due to the potential for degeneration of
the conduction system. These findings are in line with current
electrophysiological research on the topic. Furthermore, the
necrotic characteristics in group 9 indicate irreversible damage
to the myocytes, indicating advanced degeneration of the
myocardium in comparison to the milder histological changes
in groups 4-8.

The results, as shown in Figure 10, indicate more severe
histopathological changes in the heart of mice of group ten
due to administration 100 mg/kg Vitamin E with 0.5% H20:
for 30 days. There is a loss of the striations of the muscle
cells and the intercalated discs due to myocardial damage
which is pathological responses in cardiotoxic and ischemic
myocardial damage. The disruption can lead to myocardial
damage and increased risk of conduction problems between the
individual cardiac muscle cells. Connexin-43 downregulation
and intercalated disc remodeling were found to be early
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pathological responses in cardiotoxic and ischemic myocardial
damage, according to subsequent investigations that reported
similar findings [25,27]. Since the integrity of the conduction
system is necessary for a coordinated heart rhythm, the
combination of mild Purkinje fiber degeneration and defective
intercalated discs raises the possibility of both structural and
electrophysiological repercussions. Additionally, cytoplasmic
and junctional degeneration combined with partial nuclei
preservation points to a more advanced but yet diverse state of
damage, where both viable and degenerating myocytes coexist.
Similar characteristics of myofibrillar degeneration, striation
loss, and intercalated disc disruption are described by recent
experimental cardiotoxicity models, such as those involving
anthracyclines and oxidative stress, as precursors to irreversible
cardiac remodeling and arrhythmogenesis [24,26]. Therefore,
group 10's results show a moderate level of structural myocardial
damage with intercellular uncoupling and conduction system
involvement, which is quite similar to the intermediate-to-
advanced degenerative phases of myocardial damage.

Conclusion.

One of the more significant findings to emerge from this study
is that exposure to H,O, caused clear cardiac tissue injury in
the experimental mice, which mainly occur due to myocardial
degeneration, reduced fibre striation, nuclear abnormalities, PF
damage, and partial loss of intercalated disc integrity. Animals
receiving aqueous V. agnus-castus extract provided better
preservation of myocardial structure. The evidence from this
study suggests a protective effect of V. agnus-castus against
oxidative injury. This improvement may be linked to the plant’s
antioxidant and cytoprotective activity. Thus, V. agnus-castus
appears to be a favourable natural cardioprotective agent;
however, biochemical, molecular, and functional studies are still
required to confirm its mechanisms and therapeutic relevance.
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