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Abstract

Abstract

The present study involved a molecular and biochemical evaluation
of the wild St. John's Wort plant (Hypericum perforatum L.) growing in
Nineveh Province, Iraq, to confirm its genetic identity, identify its active
constituents, and investigate the therapeutic effect of its extracts on
experimental infection with Cryptosporidium sp.

The molecular aspect involved genetic marker analysis of the studied
plant using Specific PCR technique. DNA fragments were amplified and
analyzed by polymerase chain reaction (PCR) using the primer pair ITS1
and ITS4. The nucleotide sequencing results showed a high degree of
similarity with international isolates listed in the GenBank database
(NCBI), with the accession number ON:685357.1, showing 100% identity
with the reference global isolate.

The chemical analysis involved the identification and quantification
was coudueted using High-Performance Liquid Chromatography (HPLC).
Approximately seventeen compounds were detected, including twelve
phenolic and flavonoid compounds at varying concentrations such as p-
coumaric acid, chlorogenic acid, ferulic acid, caffeic acid, vanillic acid,
isoquercetin, hydroxybenzoic acid, quercetin, luteolin, kaempferol, rutin,
and catechin. Additionally, four fatty acids—namely isovaleric acid,
palmitic acid, myristic acid, and stearic acid—were identified, along with
the bioactive compound hyperforin.

Three types of plant extracts were prepared: ethanolic, aqueous, and
a nano-formulation using green-synthesized iron oxide nanoparticles
(Fe3O4 NPs). The nano-extract was characterized using X-ray diffraction
(XRD) and Field Emission Scanning Electron Microscopy (FE-SEM),
confirming a uniform nanostructure with defined size and shape supporting

its biological activity.



Abstract

To evaluate the therapeutic efficacy, these extracts were tested on
laboratory mice experimentally infected with Cryptosporidium sp. The
study also aimed to diagnose Cryptosporidium infection in children under
five years of age from Al-Salam Hospital and the General Hospital in
Mosul, Nineveh Province. A total of 130 stool samples were collected from
patients suffering from persistent diarrhea between August 2024 and
February 2025. Modified Ziehl-Neelsen staining and the sugar flotation
technique were used for oocyst isolation and purification. Microscopic
examination confirmed that the Ziehl-Neelsen stain provided a reliable
diagnostic method for infection detection.

Three different concentrations (10, 20, and 30 mg/mL) of each plant
extract were tested. Results showed a significant reduction in oocyst
shedding in feces across the treated groups, with the 30 mg/mL
concentration showing the highest efficacy after 5 days of treatment for all
extract types. Histopathological examination of the small intestine revealed
notable improvements in tissue architecture among treated mice,
particularly those given the nano-extract.

These findings suggest that Hypericum perforatum extracts represent
a promising natural antimicrobial alternative against intestinal
Cryptosporidium sp. infection, supported by molecular and chemical

analyses.
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