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Wistar Rats
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Summary: Plants in the Piperaceae family include Peperomia pellucida. It has been eaten and used to treat illnesses. This
study tested the anti-arthritis activity of a 70% methanol extract of Peperomia pellucida. A complete Freund's adjuvant-
induced arthritis animal model was used. Oral distilled water (10 ml/kg) did not cause arthritis in Group 1. In groups 2-4,
arthritis was induced and treated with 100, 200, and 400 mg/kg of a 70% methanol extract of Peperomia pellucida. Group 5
received oral methotrexate (0.7 mg/kg) for arthritis pain. Group 6 received distilled water (10 ml/kg) for arthritis and was
untreated. All inflamed animals' paw diameters, organ-to-body weight ratio, percentage change in body weight, erythrocyte
sedimentation rate, haematological indices, biochemical parameters, and superoxide dismutase enzyme activity were
measured. Additionally, joint and organ histopathology were examined. The 70% methanol extract of Peperonia
pellucidasignificantly reduced arthritis inflammation diameter (***p<0.001) compared to arthritis control. The weight
change in extract-treated animals was not significant (p > 0.5) compared to healthy controls. Compared to the healthy control
group, animals treated with the extract had no significant change (p > 0.5) in hematological and biochemical parameters. The
extract and standard drug significantly reduced the erythrocyte sedimentation rate (**p<0.01) compared to the arthritis
control group. The extract increased superoxide dismutase enzyme activity in arthritis animals (**p<0.01) compared to
controls. Bone damage was significantly reduced in extract-treated animals compared to arthritis controls. Methanol extract
of Peperomia pellucida increased endogenous superoxide dismutase and possessed anti-arthritis activity.
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INTRODUCTION and Nigeria. The plant flourishes in loose and humid soil in
- . moist and shady areas. P. pellucida is characterized by its
Phytomedicine ha_s been_ useful in the treatment and smooth, fleshy, and heart-shaped leaves, succulent stems,
management of diseases in humans. The use of herbal shallow roots, and minute flowers, which eventually grow

medicine dates back to the origin of the human race : . ; ;
: - into numerous tiny seeds attached to the cord-like spikes
(Petrovska, 2012). Widely used herbal medicines have been (Frenzke et al., 2015; Mosango, 2008). The current study

synthesized from the therapeutic experience of generations evaluates the anti-arthritis activity of Peperomia pellucida

of practicing physicians of ancient systems of medicine . | ) . . P
) te F d’s ad t induced arthritis in an
(Khopade and Vispute, 2011). Plant parts, as well as root, lalrs]lilrfalc%lgg; © Feid's acuvant mduceed attiriis

stem, and leaf extracts and polyherbal preparations, are
administered to treat and manage numerous disorders
(Choudhary et al., 2015). Research into herbal drugs is of
growing interest in order to develop alternatives to orthodox
medicines that may produce fewer adverse effects and be
more cost effective (Badami et al., 2004). Peperomia
pellucida is a common annual weed native to tropical North,
Central, and South America, where, till date, the largest
diversity has been encountered. Many species are endemic
to the Andes and Amazon regions. It is now pantropical in
distribution and is abundantly available in tropical and
subtropical regions worldwide, including Angola, Zambia,

MATERIALS AND METHODS

Collection of Plant Material: The plant, Peperomia
pellucida, was collected from humid farmland in Ogbeson,
lkpoba Hill, Benin City, from November to December,
2020. It was identified by Dr. H. A. Akinnibosun, a
taxonomist in the Department of Plant Biology and
Biotechnology, Faculty of Life Sciences, University of
Benin, Benin City.
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Extraction of Plant: The root of the plant was isolated from
the whole plant and discarded. 95 g of plant was weighed
and thoroughly washed using distilled water. The plant was
then blended with 300 ml of distilled water using a blender.
Afterwards, the mixture was dissolved in 700 ml of
methanol and left to stand for three days. At the completion
of the duration, the plant was sieved using cheesecloth, and
the filtrate was concentrated over a water bath. The extract
was stored in a refrigerator before use.

Animal Design: Thirty healthy Wistar rats of both sexes
weighing between 205-300 g were purchased from the
animal house of the College of Medicine, Ambrose Alli
University, Ekpoma, Edo State. The animals were housed
within the animal house facility of the Department of
Animal and Environmental Biology, Faculty of Life
Sciences, University of Benin, Benin City. They were
acclimatized for one week amid ideal environmental
conditions. All animals were adequately fed with grower
pellets and given potable water. The animals were handled
according to standard protocol for laboratory animals
(National Institute of Health, USA; Public Health Service
Policy on Humane Care and Use of Laboratory Animals,
2002) and the ethical committee of the Department of
Science and Laboratory Technology, Faculty of Life
Sciences, University of Benin.

Anti-Arthritis Activity Of 70% Methanol Extract of
Peperomia pellucida in Complete Freund Adjuvant
(CFA) Induced Arthritis: Thirty (30) Wistar rats of both
sexes weighing between 205-300 g were divided into six
groups of four animals per group. In Group 1, the healthy
control group, distilled water (10 ml/kg) was administered
orally daily, and there was no induction of arthritis. Groups
2-4 received 100 mg/kg, 200 mg/kg, and 400 mg/kg of a
70% methanol extract of Peperomia pellucida, respectively,
with arthritis induced In Group 5, the standard group,
methotrexate (0.7 mg/kg) was administered orally with
arthritis-induced pain. In Group 6, the arthritis control
group, arthritis was induced, and animals were left
untreated. Before treatment, arthritis was induced in the
animals in groups 2-6 by injecting a single dose of 0.1 ml of
complete Freund’s adjuvant (CFA) into the foot pad of the
left hind paw of the animals and observed for 9 days.
Complete Freund’s adjuvant contains 1 mg/ml of dry, heat-
killed Mycobacterium tuberculosis dissolved in sterile
paraffin oil. Treatment was administered orally for 14 days
after day 9 (Uwaya et al., 2022; Fatima and Fatima, 2016).

Arthritis Assessment: The paw size reading of left hind
limb, 2cm below ankle, was taken on days 0, 2, 6, 10 and
14. This was done using a Digital Vernier Caliper
(Mitutoyo, Japan) on all animals. Paw diameter was
compared to baseline values obtained before induction of
CFA.

Body Weight Assessment and Measurement of Organ
Weights: The weights of the animals were taken on days 1
and 14 of the experiment before sacrifice. After sacrifice,
the liver, kidney, lungs, heart, and spleen were discreetly
removed and weighed using an analytical weighing balance.
Percentage weight change and organ to body weight ratio
were calculated using the formulas below:

Percentage weight change (%) = [(final weight - initial
weight) / final weight] x 100 Organ-to-body weight ratio =
weight of internal organ / final body weight
Determination of Erythrocyte Sedimentation Rate Using
Wistar Green Method: On day 14, animals were sacrificed
by anesthetizing with chloroform and dissected. Blood was
collected from the abdominal aorta. 1 ml of blood was
transferred into a Wistar green disposable ESR tube, 1 ml
into an EDTA container, and the remaining volume was
transferred into a plain container. The blood in the
disposable ESR tube was allowed to stand for 1 hour, and
the reading was taken.

Determination of Haematological Parameters: The blood
in the EDTA bottle was used to analyze haematological
parameters using an automated machine model (PCE-2100,
Japan).

Determination of Biochemical Parameters: Blood
collected in plain sample bottles without anticoagulant was
centrifuged for 5 minutes (4900 rpm), and the serum was
collected as a sample for assessment of biochemical
parameters.

Determination of Alkaline Phosphatase (ALP): Alkaline
phosphate substrate (0.5 ml) was pipetted into test tubes
labeled blank, standard, and sample, respectively. 50 ul of
distilled water, a standard, and a sample were added to the
test tubes, respectively, and incubated for 10 minutes at 37
oC. Then, 2.5 ml of alkaline phosphatase colour developer
was added to labeled test tubes. The spectrophotometer was
zeroed with reagent blank, and the absorbencies of all tubes
were measured at a wavelength of 590 nm. The
concentration of alkaline phosphate was calculated using the
following formula:

Alkaline Phosphatase Concentration (u/L): = (Abs of
sample / Abs of standard) x Concentration of standard
(mg/dL)

Determination of Alanine Aminotransferase (ALT): To
5 ml of each blood sample, 0.1 ml of solution RI (buffer)
was added and mixed. It was incubated for 30 minutes at 37
°C. 0.5 ml of solution R2 (2,4-dinitrophenylhydrazine) was
added, and the mixture was allowed to stand for 20 minutes
at room temperature, after which 5.0 ml of sodium
hydroxide was added. The process was repeated for all
samples. The samples were read using a spectrophotometer
at a wavelength of 546 nm. The samples were read against
a blank.

Determination of Aspartate aminotransferase (AST): To
5 ml of each of the blood samples, 0.1 ml of solution RI
(buffer) was added, mixed, and incubated for 30 minutes at
37 oC. Solution R2; 2,4-dinitrophenylhydrazine (0.5 ml)
was added, and the mixture was allowed to stand for 20
minutes at room temperature, after which 5.0 ml of sodium
hydroxide was added. The process was repeated for all
samples. The samples were read using a spectrophotometer
at a wavelength of 546 nm.

Determination of Total Protein: To 0.02 ml of the blood
samples, distilled water and standard were pipetted into
separate test tubes and labeled sample, blank, and standard,
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respectively. To the test tube containing the sample and
standard, 0.5 ml of solution RI was added, and 0.5 ml of
solution R2 was added to the test tube containing the blank.
The solution in the test tube was then mixed and incubated
for 30 minutes at 25 °C. The samples were read using a
spectrophotometer at a wavelength of 546 nm. The samples
were read against the blank, which contained both solutions
and sodium hydroxide and water for absorbance. The
concentration of total protein was calculated using the
following formula:

Total Protein Concentration (u/L): = (Abs of sample / Abs
of standard) x Concentration of standard (mg/dL)

Determination of Superoxide Dismutase (SOD):
Carbonate buffer (2.5 ml) was measured into labelled test
tubes. 0.2 ml of tissue homogenate was added to the test
tubes. 0.2 ml of distilled water was also measured in the
reference test tube. 0.3 ml of epinephrine solution was added
to each of the test tubes and to the reference tube. They were
properly mixed and read at an absorbance of 420 nm every
30 — 120 seconds with a UV spectrophotometer (Model
T80+UV spectrophotometer, PG Instruments Ltd.).
Distilled water was used to zero the machine (Misra and
Fridouich, 1972).

Histopathological Assessment: After sacrifice, the left
hind paws were severed discreetly. Tissue specimens were
dehydrated in alcohol, processed in xylene, and then
embedded in paraffin wax before sectioning was done using
a microton. Sections of the tissues 5 um thick were stained
with hematoxylin and eosin (H & E) for viewing. All
sections were viewed under a Leica R light microscope
(Model DM500) at x100 and x400 magnification by a

Table 1:

histopathologist who was oblivious to the experimental
grouping and protocol.

Statistical Analysis: Data are expressed as mean + standard
error of mean (SEM) in this study. Multiple comparisons of
data were done using one-way ANOVA. P > 0.5 was
consistent with non-significant values. The analysis of all
the data was done using the software program GraphPad
Prism.

RESULTS

Anti-arthritic effect of 14-day daily oral administration of
70% methanol extract of Peperonia pellucidain complete
freund adjuvant induced arthritis in Wistar rats

Table 1 shows the effect of 14-day daily oral
administration of 70 % methanol extract of Peperonia
pellucidaon paw diameter in complete Freund’s adjuvant
induced arthritis in Wistar rats. Seventy percent methanol
extract of Peperonia pellucidasignificantly reduced
(***p<0.001) the diameter of inflammation of arthritis
compared to arthritis control rats.

Organ-to-body weight ratio and percentage change in
body weight following 14-day daily oral administration
of 70% methanol extract of Peperonia pellucidain
complete Freund’s adjuvant induced arthritis in Wistar
rats: Table 2 shows the organ to body weight ratio and
percentage change in body weight following 14-day daily
oral administration of 70% methanol extract of Peperonia
pellucidain complete Freund’s adjuvant induced arthritis in
wistar rats. In the animals treated with the extract, change in
weight was not significant (p > 0.05) compared to animals
belonging to the healthy control group.

The anti-arthritic effect of 14-day daily oral administration of 70 % methanol extract of Peperonia pellucidain complete

freund adjuvant induced arthritis in Wistar rats

Dose (mg/kg) Diameter (mm) Inhibition

1st 2nd 3rd 4th (%)
Control 0.76 £0.15 0.66 + 0.19*** 0.91 £ 0.13*** 0.72 + 0.14**** 73.43
100 2.20 £ 0.25* 2.00 + 0.06** 1.51 +0.08* 1.32 + 0.08** 51.29
200 2.51 +0.21** 1.89 + 0.12** 1.48 +£ 0.12** 1.22 + 0.16*** 54.98
400 2.82 +0.21** 1.77 £ 0.20*** 1.45 +0.21** 1.11 + 0.24*** 59.04
STD 241 +0.51* 2.18 £ 0.14* 1.19 £ 0.21** 1.17 +£ 0.38*** 56.83
Arthritis alone 3.04 + 0.34*** 3.13+0.27 2.78 £ 0.45 2.71 +0.07 -

The 70% methanol extract of Peperonia pellucidasignificantly decreased the diameter of inflammation of arthritis at 100 mg/kg (p > 0.01)
and all other dose levels (p > 0.001) as compared to the arthritis alone control group. Values are represented as mean + SEM, n = 4 per

group.

Table 2:

Organ-to-body weight ratio following 14-day daily oral administration of 70% methanol extract of Peperonia pellucidain

complete freund adjuvant induced arthritis in Wistarrats.

Dose H:BW Lu:BW S:BW Li:BW K:BW % Body Weight
(mg/kg) (10%) (109 (109 (109 (109 Change (%)
Control 3.240.48 6.5+0.96 3.3+0.48 3.3+0.46 4.3+0.48 0.69 +0.43

100 4.0+0.00 7.0+0.58 3.540.29 3.3+0.17 5.840.25 9.75+4.96

200 3.3+0.25 6.340.25 3.340.25 3.2+0.70 5.0+0.00 3.75+1.65

400 3.340.25 6.3+0.25 3.340.25 3.1+0.96 5.3+0.25 2.65 £2.27
Standard 3.5+0.50 8.5+0.25 2.8+0.48 2.4+0.65 6.5+0.87 6.35+1.39
Arthritis alone 4.0+0.41 1.1+2.60 3.5+0.29 2.8+0.75 5.8+0.25 6.13 +£2.20

Test groups show no significant difference (p > 0.5) in organ-to-body weight ratio and no significant difference (p > 0.05) in percentage
weight change compared to the arthritis-only control group. Values are represented as mean £ SEM, n = 4 per group.

Anti-arthritis activity of Peperonia pellucida
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Figure 1

The effect of 14 days daily oral administration of a
70% methanol extract of Peperonia pellucidaon
erythrocyte sedimentation rate in complete Freud
adjuvant induced arthritis in Wistar rats.

There was a significant decrease (**p > 0.01) in
erythrocyte sedimentation rate at 200 mg/kg and
400 mg/kg dose levels and in the standard group as
compared to the arthritis-only control group.
Values are represented as mean + SEM, n = 4 per

group

The effect of 14-day daily oral administration of a 70% methanol extract of Peperonia pellucidaon haematological
parameters in complete freund adjuvant induced arthritis in Wistar rats

DOSE(m WBC LYM MID GRAN RBC HGB HCT (%) PLT PCT (%)
g/kg) (10%/uL) (10%/uL) (10%/uL) (10%/uL) (108/uL) (g/dL) (10%/uL)

Control 9.2+0.27 83.4+1.10 12.1+0.82 4.5+0.29 7.5+0.10 14.3+0.22 44.0+0.53 629.3+66.2 0.46+ 0.06
100 12.6£0.94 77.6£895 16.4+6.14 6.0+2.82 6.7+0.73 12.9+1.47 40.6+3.47 839.0+202.10 0.6+0.17
200 13.4+0.90 829+3.32 11.3+2.17 5.8+1.17 7.7+0.10 15.0+0.26  45.0+0.68 650.0+12.33 0.5+ 0.01
400 13.2+1.49 80.6+2.87 13.5+1.86 5.9+1.17 7.8+0.07 15.1+0.25 44.9+1.34 879.0+160.30 0.8+0.18
Standard 1294051 72946.93 17.4+352 9.7£3.45 7.0+£0.10 14.0+0.28 41.3+1.05 759.80+55.47 0.62+0.08
Arthritis 10.63+1.37 83.6£3.97 10.2+2.72 6.23+1.73 7.3%#0.12 13.6£0.31 43.7+1.58 642.5+59.20 0.45+0.042
alone

There was no significant difference (p > 0.5) in haematological parameters at all dose levels compared to the arthritis-only control group.

Values are represented as mean + SEM, n = 4 per group.

The effect of 14-day daily oral administration of 70%
methanol extract of Peperomia pellucida on erythrocyte
sedimentation rate and haematology parameter in
complete Freund’s adjuvant induced arthritis in wistar
rats: Figure 1 and Table 3 shows the effect of 14-day daily
oral administration of 70% methanol extract of Peperomia
pellucida on erythrocyte sedimentation rate and
haematology parameters in complete Freund’s adjuvant
induced arthritis in Wistar rats. The extract and standard
drug reduced (**p<0.01) the erythrocyte sedimentary rate
compared to arthritis control. There was no significant
alteration (p > 0.05) in haematological parameters in
animals treated with the extract compared to animals in the
healthy control group (Table 3).

The effect of 14-day daily oral administration of a 70%
methanol extract of Peperonia pellucidaon biochemical
parameters and superoxide dismutase in complete
Freund’s adjuvant induced arthritis in Wistar rats:
Table 4 shows the effect of 14-day daily oral administration
of a 70% methanol extract of Peperonia pellucidaon
biochemical parameters in complete Freund’s adjuvant
induced arthritis in Wistar rats. There was no significant
alteration (p > 0.5) in biochemical parameters in animals
treated with the extract compared to animals in the healthy
control group. Figure 2 shows the effect of 14-day daily oral
administration of a 70% methanol extract of Peperomia
pellucida on superoxide dismutase enzyme activity in
complete Freund’s adjuvant-induced arthritis in Wistar rats.
The plant extract increased (**p<0.01, *p<0.05) the
superoxide Table 4: The effect of 14-day daily oral
administration of 70% methanol extract of Peperonia
pellucida on biochemical parameters in complete Freund’s

adjuvant induced arthritis in Wistardismutase enzyme
activity compared to arthritis control.

Table 4:

The effect of 14-day daily oral administration of 70%
methanol extract of Peperonia pellucidaon biochemical
parameters in complete Freund’s adjuvant induced arthritis
in wistar rats.

Dose AST ALT ALP TP
(mg/kg)  (UL) (UL) (UI/L) (mg/dl)
Control 163.8+6.8 16.0+1.47 15.3+1.48 5.0+0.36
100 207.6+21.4  9.743.49 2164212 3.8+0.48
200 165.4+42.67 13.0+3.19 11.7+0.24 1.4+0.78
400 95.9+21.24  6.9+2.10 15.9+42.03 3.7+1.18
Standard 129.2+7.51  6.4+2.04 15.243.79 5.1+0.11
Arthritis  115.7#13.09 18.1+8.53 16.4+0.88 6.0+0.57
alone

TP = Total protein

At the 200 mg/kg dose level, there was a significant reduction
(**p<0.01) in total protein as compared to the arthritis-only control
group. Values are represented as mean + SEM, n = 4 per group.

The histopathology of the liver, kidney, knee joint, and
stomach following 14-day daily oral administration of a
70% methanol extract of Peperomia pellucida in
complete Freund’s adjuvant induced arthritis in Wistar
rats was compared to arthritis control: Plates 1 (slides A
- F) 2 (slides G - L), 3 (slides M — Q) and 4 (slide R — X)
show the histopathology of the liver, kidney, knee joint, and
stomach respectively, following 14-day daily oral
administration of a 70% methanol extract of Peperomia
pellucida in complete Freund’s adjuvant induced arthritis in
Wistar rats compared to arthritis control. Animals treated
with extract showed significant protection from bone
damage compared to the arthritis control group.

Anti-arthritis activity of Peperonia pellucida
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Figure 2:

The effect of 14 days of daily oral administration of
a 70% methanol extract of Peperonia pellucidaon
superoxide dismutase enzyme activity in complete
freund adjuvant induced arthritis in Wistar rats.
There was a significant increase (**p<0.01,
*p<0.05) in the level of superoxide dismutase
enzyme activity in 100 mg/kg and 200 mg/kg as
compared to the arthritis-only control group. Values
are represented as mean + SEM, n = 4 per group.

SOD CONCENTRATION {unit/l)

Plate 1

A: histological slide of the liver showing
normal hepatocytes in the control group
(X400).

B: histological slide of the liver showing
normal hepatocytes in the standard group
(X400).

C: histological slide of the liver showing a
normal hepatocyte-arthritis control group
(X400).

D: Histological slide of liver showing normal
hepatocytes in the 100 mg/kg group (X400).
E: Histological slide of liver showing normal
hepatocytes in the 200 mg/kg group (X400).
F: histological slide of the liver showing
pyknosis hepatocytes in the 400 mg/kg group
(X400).

Plate 2

G: Histological view of the kidney showing normal
glomerulus (thick arrow) and normal tubules (thin
arrow) in the control group (X400).

H: Histological view of the kidney showing normal
glomerulus (thick arrow) and normal tubules (thin
arrow)—standard group (X400).

1: Histological view of the kidney showing normal
glomerulus (thick arrow) and normal tubules (thin
arrow)—arthritis control group (X400).

J: Histological view of the kidney showing normal
glomerulus (thick arrow) and normal tubules (thin
arrow) in the 100 mg/kg group (X400).

K: Histological view of the kidney showing normal
glomerulus (thick arrow) and normal tubules (thin
arrow) in the 200 mg/kg group (X400).

L: Histological view of the kidney showing normal
glomerulus (thick arrow) and normal tubules (thin
arrow) in the 400 mg/kg group (X400).

Anti-arthritis activity of Peperonia pellucida
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DISCUSSION

Arthritis is a chronic inflammatory and systemic disease
associated with inflammation of the joints, joint damage,
synovial inflammation, cartilage damage, and bone damage
(Chunxia et al., 2011). The primary symptoms include pain,
swelling, and destruction of cartilage and bones, as a result
of which permanent disability may occur (Babushetty and
Sultanpur, 2012). In most patients, prolonged inflammation
rapidly results in bone erosion (Van der Heijide, 1995).
Treatment forms are mainly targeted at eliminating
symptoms, stopping the progress of the disease, inhibiting
bone destruction, and protecting bone and muscle function
(Ichikawa et al., 2012). This study shows the result of 14-
day oral administration of a 70% methanol extract of
Peperomia pellucida in complete Freund’s adjuvant
induced arthritis in rats. Complete Freund’s adjuvant is
among the oldest experimental models used for antiarthritis
studies (Colpaert et al., 1982). This mimics rheumatoid

Plate 3

M: histological view of the knee joint showing
normal fibroconnective tissue in the control group
(X100).

N: histological view of knee joint showing normal
fibroconnective tissue, standard group (X100). Plate
O: histological view of knee joint showing
fragmentation of connective tissue—arthritis alone
group (X100).

P: histological view of the knee joint showing
normal fibroconnective tissue in the 100 mg/kg
group (X100).

Q: Histological view of knee joint showing normal
fibroconnective tissue, 200 mg/kg group (X100).

Plate 4

R: Histological view of the knee joint showing
normal fibroconnective tissue in the 400 mg/kg
group (X100).

S: Histological view of stomach showing normal
gastric epithelium - control group (X400).

T: Histological view of the stomach showing normal
gastric epithelium, Standard Group (X400).

U: Histological view of the stomach showing
necrosis of the gastric epithelium—arthritis alone
group (X400).

V: Histological view of the stomach showing
necrosis of the gastric epithelium, 100 mg/kg group
(X400).

W: Histological view of the stomach showing
necrosis of the gastric epithelium, 200 mg/kg group
(X400).

X: Histological view of the stomach showing
necrosis of the gastric epithelium, 400 mg/kg group
(X400).

arthritis and osteoarthritis in humans (Pathak et al., 2009).
In this study, the 70% methanol extract of Peperomia
pellucida reduced the diameter of inflammation of arthritis
in animals treated with the extract when compared with the
arthritis control group. The percentage inhibition increased
as the dose increased. This means that the anti-arthritis
activity of a 70% methanol extract of Peperomia pellucida
is dose dependent. The percentage inhibitions of the extract
at 400 mg/kg (59.04%) and that of the standard drug,
methotrexate (56.83%) are comparable (Table 1).
Methotrexate is a first-choice drug in the treatment of
rheumatoid arthritis. It is a disease modifying antirheumatic
drug with cytotoxic and immunosuppressant activity
believed to act by blocking adenosine uptake (Chan and
Cronstein, 2010). The suppression of inflammation by a
70% methanol extract of Peperomia pellucida may be
related to this mechanism.

The extract and standard, methotrexate, significantly
reduced the erythrocyte sedimentation rate compared to

Anti-arthritis activity of Peperonia pellucida
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arthritis control. Erythrocyte sedimentation rate is not
specific in diagnosis but a marker related to certain allergies,
inflammatory diseases, and infections. It is influenced by
the number and size of red blood cells and is involved in the
increased formation of endogenous proteins such as
fibrinogen and globulins. Clumping of red blood cells is
associated with certain inflammatory and autoimmune
diseases, and this increases the rate at which cells sink
towards the bottom of the test tube. In this study, there was
no significant weight change in animals treated with the
extract of Peperomia pellucida. Weight loss is a potent
predictor of health, especially in pathological conditions
(Higgins et al., 1993). In this study, the organ-to-body
weight ratio was not significantly altered in animals treated
with a 70% methanol extract of Peperomia pellucida
compared to the healthy control group. An increase or
decrease in the average organ-to-body weight ratio suggests
underlying conditions that may either cause inflammation or
shrinkage of internal organs. As a result of the study, the
extract of Peperomia pellucida supported normal
haematological parameters compared to arthritis control.

Alkaline phosphatase (ALP), aspartate aminotransferase
(AST), and alanine aminotransferase (ALT) are endogenous
enzymes that indicate the state and function of the liver, and
these values are commonly used to assess the presence of
underlying cellular injury (Faqi, 2017). Levels in the blood
are increased in certain pathological conditions, including
hepatitis, liver damage, and bone and muscle damage (Lala
etal., 2021). According to the results of this study, there was
no significant alteration in levels of ALP, AST, and ALT in
animals treated with 70% methanol Peperomia pellucida
extract compared to arthritis control.

In this study, the level of endogenous superoxide
dismutase enzyme (SOD) was increased in animals treated
with an extract of Peperomia pellucida. The superoxide
dismutase enzyme plays a role in defense against oxidative
stress (Younus, 2018). It is an endogenous antioxidant that
catalyzes the breakdown of the superoxide anion into
oxygen and hydrogen peroxide (Zelko et al., 2002). It can
serve as an anti-inflammatory agent and can also prevent
precancerous cell changes (Inal et al., 2001). It has been
found to inhibit neutrophil-mediated inflammatory
responses (Yasui and Baba, 2006).

In the histopathological study, the knee joints of animals
that were given the extract at all doses and standards had
healthy fibroconnective tissues. This is contrary to the
connective tissue fragmentation obtained in the arthritis
control group. Thus, the extract protected the knee joints of
the experimental animals from destruction by arthritis
induced by complete Freund’s adjuvant. There were normal
glomeruli and tubules in the kidneys. However, there was
necrosis of the gastric epithelium of the stomach in the
animals treated with a 70% methanol extract of Peperomia
pellucida and in the arthritis control group. This suggests
that exercising caution is necessary when utilizing an extract
of Peperomia pellucida.

In conclusion, this study showed that Peperomia
pellucida possesses anti-arthritis activity. The anti-arthritis
activity of Peperomia pellucida could be a result of an
increase in endogenous superoxide dismutase enzyme
activity.

Acknowledgement

We honestly acknowledge and express thanks to the laboratory
personnel, Mr. A. Barnabas of the Department of Science
Laboratory Technology, Faculty of Life Sciences, for his
assistance with this study.

REFERENCES

Abere, T. A., Agoreyo, F. O. and Eze, G. I. (2012).
Phytochemical, antimicrobial and toxicological evaluation of
the leaves of Peperomia pellucida (L.) HBK (Piperaceae).
Journal of Pharmaceutical and Applied Sciences9(3): 1637-
1652.

Arrigoni-Blank, M. F., Oliveira, R. L. B., Mendes, S. S., Silva,
P. A.Antoniolli, A. R. and Vilar, J. C. (2002). Seed
germination, phenology, and antiedematogenic activity of
Peperomia pellucida (L.) H. B. K. BMC Pharmacology 2:
12.

Athanasiou, K. A., Darling, E. M., Hu, J. C., DuRaine, G. D.
and Reddi, A. H. (2013). Articular Cartilage. CRC Press p.
105.

Aziba, P. I., Adedeji, A., Ekor, M. and Adeyemi, O. (2001).
Analgesic activity of Peperomia pellucida aerial parts in
mice. Fitoterapia72: 57-58.

Babushetty, V. and Sultanpur, M. C. (2012). Evaluation of anti-
arthritis activity of Asystasiadalzellianaleaves. International
Journal of Pharmaceutical Biology Archive3: 377-382.

Badami, S., Moorkoth, S. and Suresh B. (2004). Caesalpinia
sappan, a medicinal and dye yielding plant. Natural Product
Radiance3: 75-82.

Britannica, The Editors of Encyclopaedia. (2020). White blood
cell. Encyclopedia Britannica. Available online at
https://www.britannica.com/science/white-blood-cell.
Accessed 11th July, 2021.

Camposano, J. E., Torre, D. G. L. T., Laxamana, J. G. and
Larcia, L. L. H. (2016). Screening for the anti-angiogenic
activity of selected Philippine medicinal plants using
chorioallantoic membrane assay. Mahidol University
Journal of Pharmaceutical Sciences43: 173-182.

Chan, E. S. and Cronstein, B. N. (2010). Methotrexate--how
does it really work?.Nature reviews. Rheumatology6(3):
175-178.

Chitme, R. H. and Patel, P. N. (2009). Antiarthritis activity of
Aristolochiabracteata extract in experimental animals. Open
Natl Pro J. 2: 6-15.

Choudhary, M., Kumar, V., Malhotra, H. and Singhy S. (2015).
Medicinal plants with potential anti-arthritis activity.
Journal of Intercultural Ethnopharmacology 4(2): 147-179.

Choudhary, M., Singh, S. and Kumar, V. (2020). Anti-arthritic
review. Journal of Intercultural Ethnopharmacology4(2):
147-179.

Chukwuma, E. C., Soladoye, M. O. and Feyisola, R. T. (2015).
Traditional medicine and the future of medicinal plants in
Nigeria. Journal of Medicinal Plants Studies3: 23-29.

Chunxia, C.; Peng, Z.; Huifang, P.; Hanli, R.; Zehua, H. and
Jizhou, W. (2011). Extracts of Arisaema rhizomatum C.E.C.
Fischer attenuate inflammatory response on collagen-
induced arthritis in BALB/c mice. Journal of
Ethnopharmacology. 133: 573-582.

Colpaert, F. C., Meert, T., Witte, P. and Schmitt, P. (1982).
Further evidence wvalidating adjuvant arthritis as an
experimental model of chronic pain in the rat. Life
Science31: 67-75.

Crofford, L. J. (2013). Use of NSAIDs in treating patients with
arthritis. Arthritis Research and Therapy15(3): S2.

Anti-arthritis activity of Peperonia pellucida



292 Niger. J. Physiol. Sci. 39 (2024): Uwaya et al.

Das, N. J., Saikia, S., P., Sarkar, S. and Devi, K. (2006).
Medicinal plants of North-Kamrup district of Assam used
in primary healthcare system. Indian Journal of Traditional
Knowledge5: 489-493.

Deane E. (2021). Peperomia. In: Beverage, Edible Raw,
Medicinal Plant Uses, Plants Salad, Spice/Seasoning
Vegetable. Available online at
http://eattheweeds.com/peperomia/. Retrieved on 12th May,
2021.

Florence, N. T., Huguette, S. T. S., Hubert, D. J., Raceline, G.
K., Desire, D. D. P. and Pierre, K. (2017). Aqueous extract
of Peperomia pellucida(L.) HBK accelerated fracture
healing in wistar rats. BMC Complementary and Alternative
Medicinel7: 188.

Frenzkhe, L., Scheiris, E., Pino, G., Symmank, L.,
Goetghebeur, P., Neinhuis, C. and Samain, M. S. (2015). A
revised infrageneric classification of the genus Peperomia
(Piperraceae). Taxon64: 424-444,

Giboney, P. T. (2005). Mildly elevated liver transaminase
levels in the asymptomatic patient. American Family
Physician. 71(6): 1105-1110.

Gini, T. G. and Jothi, J. G. (2013). Preliminary phytochemical
screening of whole plant extracts of Peperomia pellucida
(L.) HBK (Piperaceae) and Marsilea quadrifolia Linn.
(Marsileaceae). International Journal of Pharmacognosis
and Phytochemistry5: 200-214.

Hadi, S.and Bremner, J. B. (2001). Initial studies on alkaloids
from Lombok medicinal plants. Molecules6: 117-129.

Higgins, M., D’Agostino, R., Kannel, W. and Cobb J. (1993).
Benefits and adverse effects of weight loss: observations
from the Framingham study. Annals of Internal
Medicinel19: 758-763.

Humzah, R. U., Odetola, A. A., Erukainure, O. L. and
Oyagbemi, A. A. (2012). Peperomia pellucida in diets
modulates hyperglyceamia, oxidative stress and
dyslipidemia in diabetic rats. Journal of Acute Diseasesl:
135-140.

Ichikawa, N. and Yamanaka, H. (2012). Effect of inflammatory
diseases and therapy. Clinical calcium 22(2): 215-221.

Inal, M. E., Kanbak, G. and Sunal, E. (2001). Antioxidant
enzyme activities and malondialdehyde levels related to
aging. ClinicaChimica Acta305: 75-80.

Kanedi, M., Lande, M. L.. Nurcahyani, N., Anggraeni, |. R. and
Yulianty, Y. (2017). Hair-growth promoting activity of plant
extracts of suruhan(Peperomia pellucida) in rabbits. IOSR
Journal of Pharmaceutical and Biological Sciences12: 18-
23.

Karmen, A., Wroblewski, F. and Ladue, J. S. (1955).
"Transaminase activity in human blood". The Journal of
Clinical Investigation34(1): 126-131.

Kasper, D. L., Fauci, A. S., Longo, D. L., Braunwald, E.,
Hauses, S. L. and Jameson, J. L. 16th ed. Il. United States of
America: Mc-Graw Hill Companies; 2005. Harrison's
Principle of Internal Medicine.

Kekuda, P. T. R.and Raghavendra, H. L. (2018).
Ethnobotanical uses, phytochemistry and pharmacological
activities of Peperomia pellucida (L.) kunth (piperaceae)-a
review. International Journal of Pharmacy and
Pharmaceutical Sciences 10(2): 1-8.

Khan, A., Rahman, M. and Islam, M. S. (2008) Antipyretic
activity of Peperomia pellucida leaves in rabbit. Turkish
Journal of Biology32: 37-41.

Khan, A., Rahman, M. and Islam, M. S. (2010). Isolation and
Bioactivity of a Xanthone Glycoside from Peperomia
pellucida. Life Science Medicinal Research 1: 2-12.

Khan, M. R. and Omoloso, A. D. (2002). Antibacterial activity
of Hygrophilia stricta and Peperomia pellucida.
Fitoterapia73: 251-254.

Lala, V., Goyal, A., Bansal P., Minter, D. A. (2021). Liver
function tests. In:StatPearls. StatPearls Publishing.

Lans, C. A. (2006). Ethnomedicines used in Trinidad and
Tobago for urinary problems and diabetes mellitus. Journal
of Ethnobiology and Ethnomedicine2: 45.

Lee, S. W., Sim, K. Y., Wendy, W. and Zulhisyam, A. K.
(2016).  Peperomia  pellucida  leaf  extract as
immunostimulator in  controlling motile aeromonad
septicaemia due to Aeromonas hydrophilia in red hybrid
tilapia, Oreochromis spp. Farming. Vetinary World 9: 231-
234.

Lipsky, P. E. Rheumatoid arthritis. In: Harrison’s Principles of
Internal Medicine, (Eds. Kasper, D. L.; Fauci, A. S.; Hauser,
S. L.; Longo, D. L. and Jameson, J. L. McGraw Hill, New
York: Braunwald E.; 2005. p. 1968.

March, L., Smith, E. U. R, Hoy, D. G, Cross, M. J., Sanchez-
Riera, L., Blyth, F., Buchbinder, R., Vos, T., Woolf, A. D.
(2014). Burden of disability due to musculoskeletal (MSK)
disorders. Best Practice and Research Clinical
Rheumatology. 28(3): 353-366.

Medlineplus.gov. (2020) Alkaline phosphatase. Available
online at https://medlineplus.gov/lab-  tests/alkaline-
phosphatase/. Accessed on 15th April, 2021.

Misra, H. P. and Fridouich, 1.(1972). The role of superoxide
anion in the autoxidation of epinephrine and a simple assay
for superoxide dismutase. The Journal of Biological
Chemistry 247(10): 3170-3175.

Mosango, D. M. Peperomia pellucida (L.) Kunth. In Prota
11(1): Medicinal Plants / Plantesmédicinales 1; Schmelzer,
G. H. and Gurib-Fakim, A. Eds.; PROTA: Wageningen, The
Netherlands, 2008.

Mutee, A. F., Salhimi, S. M., Yam, M. F., Lim, C. P., Abdullah,
G. Z. and Ameer, O. Z. (2010). In vivo anti-inflammatory
and in vitro antioxidant activities of Peperomia pellucida.
International Journal of Pharmacology6: 686-690.

Nair, V, O'Neil, C. L and Wang, P. G. "Malondialdehyde",
Encyclopedia of Reagents for Organic Synthesis, 2008, John
Wiley & Sons, New York.

Nwokocha, C. R., Owu, D. U., Kinlocke, K., Murray, J.,
Delgoda, R., and Thaxter, K.(2012). Possible mechanism of
action of the hypertensive effect of Peperomiapellucida and
interactions between human cytochrome P450 enzymes.
Medicinal Aromatic Plants1: 105.

Okoh, S. O., Iweriebor, B. C., Okoh, O. O. and Okoh, A. I.
(2017). Bioactive constituents, radical scavenging, and
antibacterial properties of the leaves and stem essential oils
from Peperomia pellucida (L.) kunth. Pharmacognosis
Publication13(3): 392-400.

Olowa, L. and Demayo, C. G. (2015). Ethnobotanical uses of
medicinal plants among the muslimmaranaos in Iligan city,
Mindanao, Philippines. Advanced Environmental Biology9:
204-215.

Oloyede, G. K., Onocha, P. A. and Olaniran, B. B. (2011).
Phytochemical, toxicity, antimicrobial and antioxidant
screening of leaf extracts of Peperomia pellucida from
Nigeria. Advances in Environmental Biology.

Pathan, P., Nimish, 1., and Bhalodia, Y. (2008). Curative effect
of albizialebbeck methanolic extract against adjuvant
arthritis-with special reference to bone erosion. International
Journal of Pharmaceutical Sciences and Drug Research1(3):
110-121.

Petrovska, B. B. (2012). Historical review of medicinal plants
usage. Pharmacognosy Reviews6(11): 1-5.

Anti-arthritis activity of Peperonia pellucida



Niger. J. Physiol. Sci. 39 (2024): Uwaya et al. 293

Ragasa, C. Y., Dumato, M. and Rideout, J. A. (1998).
Antifungal compounds from Peperomia pellucida. ACGC
Chemical Research Community 7: 54-61.

Santos, M. R. A, Lima, M. R. and Oliveira, C. L. L. G. (2014).
Medicinal plants used in Rondbnia, Western Amazon,
Brazil. Revista Brasileira de PlantasMedicinais1: 707-720.

Sonibare, M. A., Moody J. O. and Adesanya, E. O. (2009). Use
of medicinal plants for the treatment of measles in Nigeria.
Journal of Ethnopharmacology122: 268-272.

Tandon, V. and Gupta, R. K. (2004). Histomorphological
changes induced by Vitex negundo in albino rats. Indian
Journal of Pharmacology 36: 176-177.

Uwaya, D. O. MacDonald, I. Ikonomwan, J. O. and Gabriel, B.
0. (2022). Anti-arthritic potential of aqueous leaf extract of
Combretum platypterum (Welw) Hutch & Dalziel
(Combretaceae) on rats. Journal of Current Biomedical
Research, 2(5): 440 - 455

Van der Hejide, D. M. (1995). Joint erosions and patients with
early rheumatoid arthritis.  TheBritish  Journal of
Rheumatology34(2): 74-78.

Vispute, S. and Khopadae A. (2011). Glycyrrhiza glabra, L.
Klitaka: A review. International Journal of Pharmacology
and Biological Sciences2: 42-51.

Wambugu, S. N., Mathiu, P. M., Gakuya, D. W., Kanui, T. I.,
Kabasa, J. D. and Kiama, S. G. (2011). Medicinal plants used
in the management of chronic joint pains in Machakos and
Makueni countries, Kenya. Journal of
Ethnopharmacology137(201): 945-955.

Xu, S., Li, N., Ning, M. M., Zhou, C. H., Yang, Q. R. and
Wang, M. W. (2006). Bioactive compounds from Peperomia
pellucida. Journal of Natural Products69: 247-250

Yasui, K. and Baba, A. (2006) Therapeutic potential of
superoxide dismutase (SOD) for resolution of inflammation.
Journal of Inflammation Research 55: 359-363.

Zelko, 1. N., Mariani, T. J. and Folz, R. J. (2002). Superoxide
dismutase multigene family: a comparison of the CuzZn-SOD
(SOD1), Mn-SOD (SOD2), and EC-SOD (SOD3) gene
structures, evolution, and expression. Free Radical Biology
and Medicine33(3): 337-349.

Zubair, K. L., Samiya, J. J., Jalal, U. and Mostafizur, R. (2015).
In vitro investigation of antidiarrhoeal, antimicrobial and
thrombolytic activities of aerial parts of Peperomia
pellucida. Pharmacology Online3: 5-13.

Anti-arthritis activity of Peperonia pellucida



