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I Introduction

According to the World Health Organization (WHO), approximately 80% of the global population utilizes
traditional medicine, with many remedies based on herbal extracts and their active components.
Remarkably, about 50% of the drugs approved by the FDA over the past decade are derived from natural
compounds.

While effective treatments for HIV/AIDS exist, these therapies primarily provide temporary relief from
symptoms without eliminating the virus, requiring patients to manage the condition for their entire lives.
Additionally, access to antiretroviral therapy for AIDS treatment remains limited.

Traditionally, much research has concentrated on utilizing extracted leaves of herbs to combat the HIV virus.
However, this study shifts the focus to extracts derived from stems of these herbs, which are generally
perceived as safer alternatives to synthetic medications for AIDS patients. Prolonged use of synthetic drugs
can result in significant side effects, positioning natural-source treatments as a more favorable option.

It is important to note that suppressing HIV-1 is inherently challenging due to its continuous replication
during the early stages of infection. Consequently, many researchers are targeting the later stages of the
virus lifecycle, specifically prior to the formation, release, and maturation of viral proteins from host cells. A
critical target for pharmacological intervention in HIV infection is the HIV-1 protease. With advances in
structure-based drug design, targeting HIV-1 protease has emerged as a promising approach for inhibiting
the virus in its final life cycle stages. ‘

Objectives

We embarked on a preliminary study involving 18 plant samples with the inspiring mission of discovering
the most effective plant extract for inhibiting and suppressing retroviruses. This research illuminated the rich
compounds present in each extract, revealing their highest concentrations and their powerful biological
effects on viruses. Our endeavor aimed to explore and characterize a diverse array of phytochemical
compounds in stem extracts, focusing on their remarkable ability to inhibit protease enzymes. This work
holds the promise of contributing to the future of antiretroviral drug discovery and development. By
harnessing the widespread application of this herb and its extraordinary properties, our research aspires to
unveil innovative and effective natural treatments for viral diseases, prioritizing safety, efficacy, and
affordability.

Methods

Senna makki (stems) preparation, isolation, and extraction

A dried Saudi Senna Makki (stems) were pulverized into a fine powder, then extracted in two stages.
First, they were macerated in a mixture of 1.5 mL methanol/ dichloromethane (1:1) overnight at room
temperature (12 hours). The plant extracts were vortex and centrifuged at 14680 rpm for 2 min, and the
crude extracts were collected in a fresh test tube. In the second stage of extraction, 0.4 mL of methanol
was added to the remaining marc, vortexed, and extracted for 30 min at room temperature. The mixture
was then centrifuged at 14680 rpm for 2 min. The extract was then combined with the extract from the
previous MeOH/DCM phase.

Method of treating

Estimation of HIV-1 protease activity assay

A quantity of 40 pL diluted HIV-1 PR (cat# AS-72028-5) was mixed with 10 uL DMSO solvent of Senna
Makki (stems) crude extracts at a concentration of (100 and 500) pg/mL. The positive controls contained
40 plL diluted HIV-1 protease with 10 pL of 1x assay buffer, the inhibitor controls contained 40 uL diluted
HIV-1 protease with 10 L pepstatin A, the vehicle controls contained 40 pL diluted HIV-1 protease with
10 uL DMSO, and the substrate controls contained 10 pL substrate and 40 pL of 1x assay buffer. The
reaction mixture was incubated for 15 min at room temperature in dark conditions, then 50 uL HIV-1 PR
substrate was added to the mixture to start the reaction and incubated for 60 min at room temperature in
dark conditions. Next, a 50 uL stop solution (cat# AS71147) was added to end the reaction. The assay
working solutions and controls were freshly prepared utilizing a SensolLyte® 520 HIV-1 protease
fluorometric assay kit (#AS-71147, Lot#1028).

In vitro investigations were conducted on Senna makki stem samples, with available experimental data. A
design was created for both theoretical and practical laboratory processes. Additionally, this approach
necessitates cytotoxicity experiments followed by clinical trials for application.

The chemical constituents of the extracts were identified by GC-MS and UHPLC instruments
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Results and Discussion

Extracts of Senna makki stems were screened against HIV-1 PR activity. The IC5, values of the polar extract
were 2.68 pg/mL. The extract significantly inhibited HIV-1 PR activity when compared to vehicle control,
which was approximately (25.1 + 10.6) pg/mL, extract strongly inhibited HIV-1 PR activity when compared to
pepstatin A, which was approximately (28.5 + 22.4) yg/mL. While further polar extracts exhibited the
following IC50 values: Rosa damascene. L IC50= 7.5 pug/mL, Salvia officinalis. S 1C50= 7.8 pg/mL, Cassia
acutifolia. L 1C50= 10.7ug/mL, Thymus vulgaris. S IC50= 5.2 pg/mL, Palestinian Thymus vulgaris. L 1C50=
7.2 pg/mL, Saudi Thymus vulgaris. L 1C50= 12.5pg/mL, Saudi Salvia officinalis. L 1C50= 5.1 pg/mL,
Palestinian Salvia officinalis. L IC50= 6.8 pg/mL.

The GC-MS analysis revealed 49 metabolites in Cassia acutifolia stems. As observed from the spectra in
Figure 1, Fructopyranose and Pinitol compounds showed higher intensities at 26.2 and 26.4 RT,
respectively. A previous study utilized molecular docking to explore nucleosides derived from fructopyranose
as potential inhibitors of the RT enzyme associated with AIDS. The analysis of the MolDock Score indicated
that 22 nucleoside analogs performed better than the drugs Emtricitabine and Stavudine. Pinitol is a
patented compound proven to treat wasting syndrome in AIDS patients. Xylose at 22.01 RT is characterized
as a pentose monosaccharide featuring an aldehyde group and a late metabolite of L-ascorbate. In 1999, a
French company submitted patent number WO1999024009A1, wherease documented the antiviral
properties of D-xylose against HIV-1, demonstrating an IC50 value of 124.4 mM.

The LC-MS analysis revealed 17 metabolites in Cassia acutifolia stems. As observed from the spectra in
Figure 2 aloesin, at 5.29 RT showed the highest intensity compound. Aloesin has demonstrated several
pharmacological activities, including antimicrobial, antioxidant, antitumor, antidiabetic, and anti-inflammatory
properties. Recent studies have demonstrated that furanone derivatives can significantly inhibit viral
replication in influenza HPAI-H5N1 (AlV), as well as gastroenteric viruses such as rotavirus and adenovirus.
Phloroglucinol derivatives inhibited HIV-1 reverse transcriptase and integrase in biochemical assays, with
IC50 values ranging from 4.1 to 25.5 uM for reverse transcriptase and 7.3 to 13 pM for integrase The
bicyclic molecule indole has attracted significant attention due to its diverse pharmacological properties.
Numerous studies have focused on designing antiviral drugs that incorporate indole to inhibit HIV-1
integrase. Isorhamnetin possesses drug-like properties and showed a potent impact against SARS-
Coronavirus.
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Conclusion

Cassia acutifolia (also known as Senna makki) has shown promise as an unexplored antiviral agent. The stems of
Cassia acutifolia exhibited significant anti-protease activity, with IC50 values of 2.68 pg/mL when compared to
various other studied plants. This effectiveness is attributed to their rich concentration of phytochemical
constituents.

Additionally, gas chromatography-mass spectrometry (GC-MS) analysis identified 49 primary metabolites, while
liquid chromatography-mass spectrometry (LC-MS) analysis revealed 17 secondary metabolites (including polar,
nonpolar, acidic, and basic compounds). The extraction process involved using polar solutions in two stages, which
helped to extract all the polar compounds effectively.

These findings highlight Cassia acutifolia’s potential as a promising candidate for the development of antiretroviral
treatments and suggest its role as a cost-effective, natural, complementary, and alternative therapy.
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