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S1. Materials and Methods
51.1. Quantitative Real-Time Polymerase Chain Reaction (qRT-PCR)

Approximately 50 mg of dorsal skin tissues was homogenized using a ultrasonic ho-
mogenizer (SFX 550 Branson Digital Sonifier® ultrasonic cell disruptor/homogenizer is
versatile. Danbury, CT, USA) in 0.5 mL of TRIzol TM reagent (Amresco, Solon, OH, USA).
RNA was extracted from gastric mucosa tissue using the TRIzol TM RNA Extraction Re-
agent (Amresco, Solon, OH, USA) as instructed by the manufacturer. The overall RNA
concentration was estimated at A260 nm, and the purity was measured based on the ratio
A260/A280. Samples with purity > 1.7 were used for qRT-PCR. GAPDH was used as a
reference housekeeping gene. cDNA synthesis was performed for equivalent amounts of
total RNA in all samples using the RevertAid H Minus First Strand cDNA Synthesis Kit
(#K1632, Thermo Science Fermentas, St. Leon-Ro, Germany) as directed by the manufac-
turer. Real-time PCR was conducted with single-stranded cDNAs. The sequences of the
used primers are shown in (Table S1) PCR reactions were conducted by SYBER Green
(#K0251, Thermo Scientific Fermentas St. Leon-Ro, Germany-Maxima SYBER Green qPCR
Master Mix (2X)) using a StepOne Real-Time PCR Detection System (Applied Biosystems).



Table S1. Primer sequence of the genes included in the study.

Gene name

GenBank accession

F d 5'-AGCTTCTCCAGAGCCACAAC-3'
IL-1p NC_013670.1 I{O;Z:e 5-CCTGACTACCCTCACGCACC-3'
F d 5'-GTCAAGGCTGAGAACGGGAA-3'
GAPDH NC_013676.1 R(:Zi;e 5'-ACAAGAGAGTTGGCTGGGTG-3'
F d 5'-GACTGTGCGTTTTGGGTTCC-3'
TGF-p1 NC_013672.1 foie 5'-CCTGGGCTCCTCCTAGAGTT-3'
F d 5-GAGAACCCCACGGCTAGATG-3'
INF-a NC_013680.1 Rc:z:ge 5'-TTCTCCAACTGGAAGACGCC-3'

The real-time polymerase chain reaction (QRT-PCR) was achieved using 20 pl of
RealMOD Green qRT-PCR Mix kit (iNtRON biotechnology) with 0.02 ug RNA per reac-
tion and 10 Pmol of unique primers, for 30 cycles of 95 *C for 10 s. and 60 °C for 1 min. The
comparative Ct (threshold cycle) approach was used to assess the relative concentrations
of the products. The relative expression was determined using formula 2(- 44t) [1]. They
were scaled compared to the control where control samples were set at a value of 1.

51.2. In Vitro Antioxidant Activity
51.2.1. Hydrogen Peroxide Scavenging Activity

The reaction with a defined amount of exogenously provided H20: was used to de-
termine the hydrogen peroxide (H202) scavenging activity that reflects the antioxidative
capacity of Corchorus olitorius seed extract. Colorimetric analysis was used to estimate the
residual H202[2, 3] [4]. In brief, 20ul of the extract was mixed with 500 pl of H202 and
incubated at 37°C for 10 minutes. After that, 500 pl of enzyme/3, 5-dichloro-2-hydroxyl-
benzenesulfonate solution was added and incubated at 37°C for 5 minutes. Colorimetri-
cally, the intensity of the colored product was measured at 510 nm. The positive control
was ascorbic acid. The percentage of H20: scavenging activity was determined by com-
paring the results of the test with those of the control using the following formula:

A control - A sample

scavenging activity = A control x 100 (81)

The ICso of each sample was calculated after performing the assay at four different con-
centrations (1000 pg/mL, 500 pg/mL, 250 pg/mL, and 125 pug/mL) using Graph pad prism
7 software.

51.2.2. Superoxide Radical Scavenging Activity

The superoxide anion scavenging activity was measured as described by Sreenivasan
et al. [5, 6]. The superoxide anion radicals were formed in a Tris-HCI buffer (16 mM,
pHS8.0) containing 90 ul of NBT (0.3 mM), 90 uL of NADH (0.936 mM), 0.1mL of Corchorus
olitorius seed extract (125, 250, 500, and 1000 g/mL), and 0.8 mL Tris-HCI buffer (16 mM,
PH 8.0). The reaction was initiated by adding 0.1 mL phenazine methosulfate (PMS) solu-
tion (0.12 mM) to the mixture, which was then incubated at 25°C for 5 minutes, and at 560
nm, the absorbance was measured. Ascorbic acid was selected as a reference. The percent-
age inhibition was obtained by comparing the test findings to those of the control using
the formula below:

A control - A sample

Superoxide scavenging activity = A control x 100 (52)

ICso was calculated using Graph pad prism 7 software by performing the test at four dif-
ferent concentrations.



51.2.3. In silico molecular modeling

X-ray crystals of protein structures PDB 2AZ5, 6Y8M, and 1Q5K for TNF-a, IL-18,
and GSKS3, respectively, were downloaded from the Protein Data Bank, corrected and 3D-
protonated at cutoff 15 A using amber 10:EHT forcefield of the Molecular Operating En-
vironment (MOE 2014.0901) software. The best quality chains were selected to perform
the molecular docking followed by water molecule removal. Their binding sites were se-
lected using their corresponding co-crystallized ligand atoms at a grid of 4.5 A followed
by docking protocol validation using redocking of the co-crystallized ligands until achiev-
ing the lowest RMSD with the highest binding energy score. The molecular docking pro-
cess was performed using triangle matcher, London dG, GBVI/WSA as the placement,
rescoring function 1 and 2, respectively, for the three protein structures. The tested com-
pounds 1-21 were chemically drawn using Chemdraw Ultra 12.0 then transferred as
smiles to the MOE builder window, with their hydrogens added and energy minimized
at the same forcefield.

51.3. In vivo Wound-Healing Activity
S51.3.1. Animal Treatment and Ethical Statement

This study involved twenty-four adult male New Zealand Dutch strain albino rab-
bits. Throughout the experiment, the rabbits were placed in polypropylene cages with
unlimited access to a natural pellet diet and water ad libitum. Seven days before the
study’s commencement, the animals were placed in well-ventilated animal houses with
normal laboratory locations including temperature (25 + 2°C), relative humidity (44-56%),
as well as day and dark cycles (12:12h.). The Ethics Committee at the Faculty of Pharmacy,
Deraya University authorized this study and stated that animals should not suffer at any
stage of testing and should be kept in line with the Guide for the Care and Use of Labor-
atory Animals (ethical permission No: 10/2021).

51.3.2. Preparation of the Test Samples for the Bioassay, Circular Excision Wound Mode,
and Experimental Design

The rabbits were anesthetized using an intraperitoneal (I.P.) injection with ketamine
(Alphasam company®, Holland, 50 mg/kg) and xylazine hydrochloride (Alphasam com-
pany®, Holland, 10 mg/kg [7]. After anesthesia, the awareness (alertness) level of the rab-
bits was determined and shaving was carried out. The shaving area was the back of the
animal, in the withers. Anticipation was performed by alcohol 70% and povidone—iodine
10% 7 times. The animals were depilated on the paravertebral area before wound creation
and a circular excision wound of 6 mm in diameter was created using a biopsy punch [8].
This procedure generates the wound in both the epidermis and the dermis layers. Using
experimental rabbits, 3 groups were formed; each group included 8 rabbits. The rabbits of
Group 1 did not receive any treatment (bare wound) and were used as the negative con-
trol. Wounds in Group 2 were treated with Corchorus olitorius seeds extract (2 mg/wound),
while Group 3 was treated with MEBO® ointment (100 mg/wound) and used as positive
control (market treatment). The wounded area was covered with a standard surgical
dressing while redressing was performed with fresh dressing at 3, 7, and 10 days.

51.3.3. Collection of Tissue Samples and Percentage of Wound Closure Rate

For the physical appearance and closure of wounds, photographs of wounded areas
were taken using a digital camera (DSC-W320 Sony; Sony Corp., Tokyo, Japan) at 0, 3, 7,
10, and 14 days, posing vertically to the middle of wound with a distance of 6 cm. The
reduction in the wounded area (wound closure) was used as an indicator of the efficacy
of the treatment. Thus, the periphery of the excisional wound was outlined after creating
the wound with the help of transparent paper. On days 7 and 14, full-thickness skin biop-
sies of entire ulcers from all groups were collected under anesthesia. The closure in
wounds was recorded at 3, 7, 10, and 14 days and expressed as a percent of the healed
wounded area. The wound area was evaluated using Image ] 1.49v software (National



Wound closure (%)

Institutes of Health, Bethesda, MD, USA), and the wound closure rate was calculated as a
percentage change in the original wound area using the following formula:

_ Area of wound on day 0 - Area of wound on day nth < 100
B Area of wound on day 0 (S3)

Where n represents the order of the examination day, i.e., 314, 7th, 10th, and 14t
Finally, the day of complete wound healing (epithelialization) of each wound was
observed for all 3 groups.

51.3.4. Histological Study

Rabbits were anesthetized on the 7t and 14t days and the wounded area with a pe-
riphery of about 5 mm of ambient unwounded dorsal skin biopsy was taken. These skin
tissues were fixed in a 10 % formalin solution for 2-3 days followed by tissue processing
by handling through a graded list of alcohol and xylene then embedding in paraffin
blocks. Thin tissue sections of 5 um thickness were made using Microtome and stained
with hematoxylin and eosin stain (H&E). The stained sections were observed using a light
microscope fitted with a camera in terms of neovascularization, epidermis, scar, granula-
tion tissues, and density of collagen fibers, and images were taken using the Leica Appli-
cation Suite (Leica Microsystems, Wetzlar, a light microscope).

51.4. Data Statistical Analysis

The statistical analysis was performed using GraphPad Prism (LaJolla, CA). The
Shapiro-Wilk test for normality of variance and then nonlinear fit of normalized variables
were performed. Leven’s test for homogeneity of variance was performed and, finally, a
two-way ANOVA was performed. The results were represented as mean +standard devi-
ation (SD). Two-way ANOVA was applied to determine whether the results had signifi-
cant variations and a P-value < 0.001 was considered significant.
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