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Non-steroidal anti-inflammatory drugs and central analgesics are both effective pain relievers, but
they have limitations and possible adverse effects. In African, Indian, and Chinese folkloric
medicine, Vernonia amygdalina (VA) is known widely for its pharmacological benefits including
antioxidant, antibacterial, and anti-cancer properties. The models, acetic acid-induced writhing,
hot-plate latency, and tail-flick response, were utilized in this study for assessing the anti-
inflammatory and analgesic potential of VA, alongside its toxicological study. The toxicology
results showed no sign of toxicity, including mortality, salivation, diarrhea, or abnormal weight
loss or gain. The serum AST and ALT were within the reference range (ALT:7-45 U/l; AST: 6-
38 U/I). The analgesic effect of VA extract was highly demonstrated after 3 days of pretreatment
at the two highest doses (400 and 800 mg/kg) in a dose-dependent manner. Despite being less
Copyright: © 2024 Ajiboye et al. This is an open-  effective than the larger doses, an analgesic effect was also observed at 200 mg/kg, which implies
access article distriouted under the terms of the that VA may still have some analgesic effects at lower doses. The higher doses of VA were as
Creative Commons Attribution License, which effective and provided a prolonged analgesic effect that was comparable to the conventional
permits unrestricted use, distribution, and reproduction  medications (Diclofenac and Aspirin) used. The analgesic effect of VA has been suggested to be
in any medium, provided the original author and  associated with its rich alkaloid constituent, which has been reported to exert an analgesic effect
source are credited. via mechanisms such as opioid receptor activation, neurotransmitter modulation, inhibition of pro-
inflammatory cytokines, and ion channel modulation, among others. Hence, this study supports
the utilization of VA as alternative therapeutic approach for the alleviation of pain and its
symptoms.
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Introduction

Pain, as described by the International Association for the
Study of Pain (IASP), can be referred to as an experience of sensory and
emotional distress that is linked with a potential or real tissue damage.-
Pain can be localized, as in an injury, or it can be diffuse, as in illnesses
such as fibromyalgia. According to Craig and MacKenzie,® pain is a
complex experience with sensory, physiological, cognitive, emotional,
and behavioral components. By altering the way noxious stimuli are
transmitted to the brain, emotions, behavioral responses to pain, beliefs,
and attitudes influence the way pain is felt. Pain is classified as
nociceptive, which is an acute reaction to a mechanical insult or noxious
stimuli; inflammatory, which is related to damage to the tissue and
immune cell intrusion; and pathological (neuropathic pain) as a result
of nervous system damage.* Pain may result in a decreased quality of
life and an increased health expenditure.®
Analgesics is any member of the group of medications that reduce or
completely eliminate the pain associated with many pathologic
conditions.®” The mechanism of their actions is by interrupting signals
caused by pain, from reaching the brain or by impeding the way the
brain interprets the signals it receives.?°
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Analgesics may predominantly act on the central nervous system —
opioids, which include morphine, codeine, heroin etc., or peripheral
nervous system — non-opioids such as COX-2 inhibitors,
acetaminophen, and nonsteroidal anti-inflammatory drugs (NSAIDs).*
While central analgesics and NSAIDS are both potent pain relievers,
they have limitations and potential side effects. NSAIDs have the
potential to irritate the stomach lining, which can result in gastritis,
ulcers, or bleeding.***213 They also raise the chance of having a heart
attack or stroke, having impaired renal function, having allergic
reactions, and interfering with blood clotting.'#*® Central analgesics can
cause sleepiness, disorientation, and reduced concentration, impairing
focus and coordination.*® Tolerance and dependence may be developed
after extended usage, resulting in withdrawal symptoms. Opioid-based
central analgesics frequently cause constipation, and at high dosages,
they can depress the respiratory center and cause fatal
consequences.'”1819 Hence, there is a need to explore medicinal plants
as an alternative therapy for more effective and safer analgesics.

Many plant-derived products, also known as herbal medicine, are
commonly utilized by Chinese, African, and Indian traditional healers
for treating, preventing, and managing numerous diseases, many of
which have been reported for their analgesic properties.?? Although
there is a need for more effective and safer analgesics for long-term use
and medicinal plants present viable alternatives with fewer negative
effects owing to their abundance of natural chemicals, using natural
therapies also comes with some dangers and potential drug interactions.
Vernonia amygdalina Delile, also referred to as the South African leaf,
is a plant with tropical African origins.?? The woody shrub belonging to
Asteraceae family commonly found in humid tropical forests of Sub-
Saharan Africa, Southeast Asia, and the southern coastal provinces of
China such as Guangdong, Fujian, and Hainan.??2 To improve body
health and immunity, V. amygdalina (VA) dry leaves undergo
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processing into a natural healthy product (herbal tea) in the southeast
coast region of China.?* Boiling or soaking the dark green leaves in
fresh water might lessen their bitter taste.> The leaves are used in
Nigeria to make the well-known bitter leaf soup, and the stem and root
are utilized as chewing sticks.?

VA leaves are used for folk medicine and have been found to contain
bioactive phytochemicals such as alkaloids, flavonoids, phenolic acid,
xanthones, terpenes, coumarins, lignan, saponin, sesquiterpene
lactones, epivernodalol, elemanolide, edotides, anthraquinones,
steroids, coumarins, and anthraquinone.?2-22° VA has been
discovered in numerous investigations to have therapeutic potential due
to its antidiabetic, anthelmintic, antimalarial, antioxidant, antimicrobial,
and anti-cancer properties.?®2° Traditional medicines are widely utilized
for treatment across the globe because of their therapeutic potentials
that are comparable to those of conventional pharmaceuticals, their
availability, accessibility, cost-effectiveness, and zero or minimal
adverse effects when administered in a safe dosage or concentration. 3!
Although previous studies may have explored the general analgesic
properties of VA, a knowledge gap still exists on the ethanol extract
from the study plant and its impact, specifically on writhing behavior
and associated symptoms. Therefore, this study seeks to determine a
safe dosage for the ethanol extract of VA and to investigate its
analgesic, as well as its anti-inflammatory effects on writhing induced
via acetic acid, in male Wistar rats and its potential mechanism of
action.

Materials and Methods

Chemicals and drugs

Ethanol, 0.6% Acetic Acid, Acetylsalicyclic Acid (Aspirin),
Diclofenac, Normal Saline, and Distilled Water. Other reagents and
chemicals utilized were of commercial analytical grade.

Plant collection and identification

The leaves of VA were harvested at Babcock University, llishan-Remo,
Ogun State premises, in December 2022. The plant was initially
identified by one of the researchers, Dr. Aderiike Adewumi, a plant
taxonomist and systematist in the Department of Basic Sciences and
further authenticated by Prof. Cyril Nwangburuka, a Professor of Plant
Breeding in the Department of Agriculture and Industrial Technology.
A voucher specimen (BU/SAT/22-091) was deposited at the herbarium
section of the department.

Animal Purchase and Handling

Seven-week-old male Wistar rats of weight ranging between 150 and
170 g were procured from Ladoke Akintola University of Technology
(LAUTECH), in the animal care unit of the Department of Animal
Production and Health. All experimental animals were housed and
handled following the approved guideline for the use and care of
laboratory animals of the US National Institutes of Health (NIH).
Animals were housed at monitored room temperature (25 °C £ 2 °C)
with a 12-h light/dark cycle ad libitum to standard pellet feed and water,
in poly-propylene cages for 14 days for the purpose of acclimatization.
An ethical approval (approval no. BUHREC 1022B/23) for the use of
experimental animals was obtained from the Babcock University
Research Ethics Committee (BUHREC).

Plant Extraction

The harvested leaves of VA were gently washed, after which the leaves
were air dried under shade, and blended into powder. The ethanol
extraction of the sample was according to the Owoyele et al.*?> method,
with slight modifications. Three hundred grams (300 g) of blended
leaves were macerated in 80% ethanol (1:10) for 3 days (72 h) at room
temperature. The extract was separated after maceration from the
residue with an assembly filtration and evaporated at 60 °C in a water
bath and later at a lowered temperature (40 °C) using a rotatory
evaporator. The gel-like semi-solid dark green extract weighed 41.39 g
(13.8% of the total sample) and was stored at 4 °C for subsequent
analysis.
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Acute Toxicity

Male Wistar rats of weight ranging between 180 and 200 g were
grouped into four groups (n = 5). Group | received normal saline and
represents the control group; Group Il, 111, and IV received a single-
dose oral administration of an ethanol extract of VA dissolved in normal
saline at 200, 400, and 800 mg/kg, respectively. The experimental rats
were weighed before the study and at intervals throughout the study.
Other behavioral changes, including mortality, weight change, diarrhea,
and others, were observed and recorded at 15 min, 30 min, 1 h, 2 h, 4 h,
and 24 h subsequent intervals for 3 days. The study animals were fasted
overnight, euthanized, and blood samples were collected for liver
function assays (AST and ALT).

Acetic Acid-Induced Writhing Response

The procedure of Koster et al.® as explained earlier by Shehu et al.3*
was employed to assess the acetic acid-induced writhing in the
experimental rats. Male Wistar rats (average weight = 189.2 g) were
grouped into five (n = 5) and pretreated with oral administration of
normal saline (Group | — normal control); 40 mg/kg Aspirin (Group I1);
and 200, 400, and 800 mg/kg VA (Groups I, IV, and V, respectively)
for 3 days. The rats, at 1 h after administration of the final pretreatment,
were injected with 0.6% v/v of acetic acid solution in water (10 ml/kg
i.p.) for pain induction. The writhing number over the period of 0-30
min (cut-off time) was observed and recorded.

Hot Plate Latency

This test was done using the approach of Eddy and Leimbach,% where
experimental rats were grouped into five (n =5). Group | was pretreated
with saline (control); Group Il was pretreated with 25 mg/kg
Diclofenac; and Groups Ill, IV, and V were earlier treated with 200,
400, and 800 mg/kg ethanol extract of VA, respectively. The pretreated
rats were placed individually in the glass compartment of an Eddy hot
plate set to 55 + 0.5 °C. The index of response latency was measured as
the duration of time required for either jumping or paw-licking. The
latency response was measured and recorded at 0, 30, 60, 120, and 180
min. A cut-off time of 30 s was set to avoid burn risk.

Tail-Flick Test

This evaluation was done using the method of Hayashi and Takemori.®
The experimental rats were also administered treatment (normal saline
in Group I; 25 mg/kg Diclofenac in Group I1; 200, 400, and 800 mg/kg
ethanol extract of VA in Groups 11, 1V, and V, respectively) prior to
the tail-flick response assessment. The tail tip of pretreated rats was then
immersed in hot water at 50.0 + 1.0 °C, while thermal responses were
monitored and recorded at 0, 30, 60, 120, and 180 min.

Data Analysis

Results were expressed as mean + S.E.M. in each group. Differences
between groups for different parameters obtained during the study were
evaluated by One-Way ANOVA and Post hoc Tukey test. A value of p
< 0.05 was considered a significance level.

Results and Discussion

VA is one of the most common plants in Africa and Asia, with
nutritional and medicinal values. The pharmacological effects, such as
antioxidant, " antipyretic,® anti-cancer,® anti-malaria,*® anti-diabetic,%
among others, are a result of its rich phytoconstituents, including
flavonoids, alkaloids, triterpenoids, saponins, steroids, tannins,
etc.31%41 This study evaluates the toxicity level of this plant because of
its extensive utilization as food and medicine to ensure its safe dosage
for our subsequent experiment. The toxicity signs considered include
mortality, salivation, diarrhea, changes in feces color and weight, and
any other irregular behavioral pattern.*24344 The results in Table 1 show
the toxic effect of the ethanol extract of VA on the liver function
markers, which indicates that there was no damage caused to the liver
after assessing the ALT and AST levels. When comparing the average
AST concentration (23.66+0.98) at 800 mg/kg VA treatment to the
control group and other lower dosages 200 and 400 mg/kg, there was a
significant (p < 0.01) difference. Additionally, there was no discernible
difference between the 200 and 400 mg/kg VA administration groups
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and the control group. Likewise, an analysis of the average ALT
concentration at 800 mg/kg (20.15 = 1.09) revealed a significant
difference p < 0.01 in comparison to the control group (17.56 + 0.45),
but a significant difference p < 0.05 after 400 mg/kg VA treatment
(18.77 + 0.62). However, no significant difference was observed in the
200 mg/kg VA administration group. Since the liver function test
reference range varies based on the laboratory in which the test was
carried out, it is recommended that each laboratory establish its own
reference interval based on its methodology.*® Although there was a
slight significant difference in the concentration of the liver markers,
there was no sign of damage since they fall within the laboratory
reference range (ALT: 7-45 U/I; AST: 6-38 U/I) for the liver function
assay.

Furthermore, there was a steady pattern in the weight increments of the
study animals. Table 2 represents the result for the effect of the plant
extract on the weight of the experimental animals. While toxic
chemicals can influence body weight either through gain or loss of
weight, the results showed no significant difference in the percentage
weight gain at 200 and 800 mg/kg (1.66% and 1.63%, respectively)
when comparing with the control group (1.76%). Meanwhile, a
significant (p < 0.05) difference was observed in the percentage weight
gain at the 400 mg/kg extract treatment (2.00%). However, the
significant percentage weight gain observed at 400 mg/kg may not be
an indication of a toxic effect since the observation was not in a dose-
dependent manner. Some other biological variations, such as the
amount of feed intake, metabolism, and genetic factors, may have an
influence on the weight of the individual.*6474¢ Additionally, physical
changes, including mortality, salivation, diarrhea, changes in feces
color, and other abnormal behavioral responses, were observed to
ascertain the toxicity effect of the plant extract. There were zero deaths
recorded among all the experimental treatment groups, no sign of
physical changes, or any abnormal behavioral response. Similarly, the
behavioral changes assessed in this study were the considered sign of
toxicity in a previous study reported by Yaghoubi et al.*® The study
findings corroborate with our finding that zero mortality, as well as no
behavioral changes, after the administration of VA at 200, 400, and 800
mg/kg, is an indication of no toxicity.

Analgesics are medications that selectively reduce pain without
significantly affecting consciousness by acting on the peripheral or
central nervous system.**% Centrally-acting analgesics work by
lowering the pain threshold and changing the body's physiological
reaction to pain.5-%2% In contrast, the production of impulses at the
chemoreceptor site of pain is inhibited by peripherally acting
analgesics.51°4555¢ Thermal stimuli (hot plate latency and tail-flick test)
and acetic acid-induced writhing were the pain-state model used in this
study to screen for analgesic effectiveness of ethanol extract of VA in
animal models. The hot plate latency and tail-flick test approach are
thought to be a supraspinal-structured reaction that includes higher
brain functions.

Using acetic acid-induced writhing as a pain model, the experiment was
designed to evaluate the peripheral analgesic potential of VA in Wistar
rats. The amount of writhing or abdominal contractions was counted
after giving the rats various dosages of ethanol extracts of VA. It was
obvious, as shown in Table 3, that the ethanol extracts of VA had a
considerable analgesic effect as compared to the normal control group.
The 400 mg/kg and 800 mg/kg, which were the two highest doses,
showed the most significant (p < 0.01) decreased number of writhing in
a dose-dependent manner. This dose-dependent pattern indicates that
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VA may possess an analgesic quality, and this analgesic effect is
dependent on the amount of dose, i.e., it became more evident as the
dosage was increased. This finding correlates with the general
perception about analgesics that the drugs exhibit a dose-dependent
response, with higher dosages often resulting in a more pain-relieving
effect.5”58 Furthermore, the outcomes showed a significant (p < 0.01)
reduced number of writhing even at a lower dose of 200 mg/kg when
compared to the saline control. Although it was less effective than the
higher doses, this implies that VA may still have some analgesic effects
at lower doses.

Additionally, VA dosages of 200 and 400 mg/kg demonstrated a
considerably distinct analgesic effect when compared to aspirin. This
implies that VA may be effective in relieving pain in this animal model
when used at these doses, but may not be as effective as conventional
medication. However, no significant difference was found between the
800 mg/kg dose of VA and the aspirin treatment, indicating that at this
high dose, VA's analgesic impact may become equivalent to that of
aspirin. The study findings support an earlier studies that revealed the
analgesic effects of various medicinal plants with dose-dependent
activity and greater effectiveness at higher dosages, comparable to
conventional medications.5°6061

To assess the analgesic effect of the ethanol extract of VA, a hot-plate
latency method was used. The results presented in Table 4 offer a
valuable insight into the analgesic potential of the studied plant and
standard drug over several duration intervals while comparing the
treatment groups against the control group. Initially, there were no
significant differences observed among all treatment groups at the 0 min
start point. This implies that all groups have a relatively equal baseline
for pain response at the start of the experiment. This serves as a
reference point for measuring and comparing subsequent assessments.

However, the study found that the 400 and 800 mg/kg ethanol extract
treatment groups of VA showed significant (p < 0.001) analgesic effects
compared to the control group between a 30- and 180-min time range
(30-min interval), indicating their potential as an alternative analgesic
agent. This finding suggests that both doses of VA were effective in
reducing pain perception, which aligns with the concept of dose-
dependent analgesia and demonstrated the potential analgesic
properties of VA5 The 800 mg/kg dose showed no significant
difference between the VA and Diclofenac treatment groups. At the 400
mg/kg dose, there were significant differences at 60 and 180 min, but
no significant difference at other time points. The 200 mg/kg dose of
VA showed a significant difference, especially at 180 min, suggesting
that the lower dose might not be as effective as Diclofenac in providing
analgesia.

Table 1: Effect of Ethanol Extract of VA on Serum Marker
Enzymes for Liver Function

Treatment Group  Administration AST (U/L) ALT (U/L)

Group | Control (Saline) 21.31+113 17.56+0.45
Group Il VA (200 mg/lkg)  20.63+0.17 17.38+0.32
Group 11 VA (400 mg/kg) ~ 22.04+145 18.77 £0.62°
Group IV VA (800 mg/kg) ~ 23.66+0.98°  20.15 +1.09°

Values are expressed as mean + standard error of mean (n =5). a -
means significant difference at p<0.05, when compared with control; b
— means significant difference at p<0.01, when compared with control

Table 2: Effect of Ethanol Extract of VA on the weight of experimental animals

Treatment Group Administration

Average Initial Weight (g) Average Final Weight (g) Percentage Gain (%)

Group | Control (Saline) 188.76 £ 0.45
Group Il VA (200 mg/kg) 196.45 £ 1.22
Group I VA (400 mg/kg) 193.32 £ 0.65
Group IV VA (800 mg/kg) 191.18 £ 0.33

192.15+0.36 1.76
199.72 +£1.15 1.66
197.26 £ 0.72 2.00°
194.34+1.28 1.63

Values are expressed as mean + standard error of mean (n = 5). a — means significant difference at p<0.05
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These findings align with previous studies, which provide an
understanding that the effectiveness of analgesic agents can vary
depending on the dose administered and the duration of action.®>6® The
higher doses of VA were as effective as the standard drug, promising
further investigation. However, the safety and long-term effects of VA
as an analgesic should also be explored in future research to fully
understand its potential clinical utility.

Similar to the observations in the hot-plate latency method, the result
presented in Table 5 shows that, no observed significant difference at 0
min among all the treatment groups, and this also served as a baseline
pain response reference for subsequent comparison between the
treatment and the control group. Meanwhile, notable and significant
differences were observed between 30 and 180 min, which suggests a
substantial analgesic potential of VA when compared to the control
group within the same time interval. There was a significant (p<0.01)
difference at 30 min between the Diclofenac, 400, and 800 mg/kg
extract treatment groups, while a significant (p<0.05) difference was
observed at the 200 mg/kg extract treatment group.

However, the analgesic effect became more distinct, with a significant
difference (p<0.001) observed at 60 to 120 min in the Diclofenac, 400,
and 800 mg/kg extract treatment groups. A significant difference
(p<0.05) was also observed in the 200 mg/kg treatment groups for the
same time range. This implies that higher VA doses provided a
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propylamine,  dihydro-oxo-demethoxyhaemanthamine, crinane-3-
alpha-ol, and nitrosodimethylamine. Alkaloids, which are a class of
naturally occurring phytochemicals, are found in many species of
plants, and in several studies, they have been reported as one of the
major phytochemicals involved in the analgesic efficacy of numerous
plants.556657 Previous studies have identified several mechanisms by
which alkaloids can exert their pain-relieving properties.® Opioid
receptor activation, ion channel modulation, pro-inflammatory cytokine
inhibition, and neurotransmitter modulation, such as serotonin and
norepinephrine, are some of these mechanisms. 67

VA, aplant rich in alkaloids, holds promise as a potential agent for pain
alleviation. It is critical to gain a better understanding of the specific
interactions between the alkaloids found in VA and molecular targets
associated with pain pathways. Exploring the pharmacokinetics and
pharmacodynamics of VA alkaloids will help define their absorption,
distribution, metabolism, and excretion in the body, allowing for a more
in-depth understanding of the plant's analgesic properties and the
development of targeted therapeutic interventions for pain
management.

Table 3: Effect of Ethanol Extract of VA on Acetic Acid-Induced
Writhing

prolonged analgesic effect that was comparable to the conventional Treatment Dose Average Number Inhibition
medication, diclofenac. Group (mg/kg) of Writhing (%)
Furthermore, there was no significant difference observed at the 800 Group | Normal Saline 2263 + 145 0
mg/kg extract treatment group when compared with the Diclofenac

treatment groups, but at the 200 and 400 mg/kg extract treatment Group 11 40 mg/kg Aspirin 8.67 +0.88“ 61.69
groups, there was a significant difference observed, p<0.001 at 60 to G 1 200 VA 14.75 1 0,465 3482
120 min and p<0.01 at 180 min of the 200 mg/kg extract treatment roup mg/kg : ' '
group. A significant (p<0.05) difference at 30 min between the 200 and Group IV 400 mg/kg VA 12.84 +1.06% 43.62
400 mg/kg VA ethanol extract treatment groups (60-180 min interval)

was also observed. Group \% 800 mg/kg VA 9.33 +£1.86¢ 58.77

The pharmacological potential exhibited by VA may be a result of its
rich phytoconstituents, including flavonoids, alkaloids, triterpenoids,
saponins, steroids, tannins, etc.®** VA has been characterized
previously using HPLC,% and has been reported to be rich in alkaloids,
including oxoassoanine, piperine, piperidine, nitrosodimethylamine, N-

Results are presented as mean + SEM (n=4). a — means significant
increase at p<0.001 when compared with group I; b — means significant
increase at p<0.01 when compared with group I; ¢ —means significant
increase at p<0.005 when compared with group 11

Table 4: Analgesic Effect of Ethanol Extract from VA on Latency to Hot Plate Test in Rats

Treatment Group Latency(s)

0 mins 30 mins 60 mins 120 mins 180 mins
Normal Saline 4.43 +0.53 3.20+£0.25 4.35+0.33 3.76 +1.07 2.98 +0.06
Diclofenac (25 mg/kg) 3.86 £ 0.02 4.97 +0.04° 6.98 + 0.02% 9.93+0.12% 8.08 +0.422
VA (200 mg/kg) 3.62+0.38 3.06 + 0.05¢ 5.28 +0.09¢ 5.05 + 0.04% 4,27 +0.10%
VA (400 mg/kg) 4.01+0.22 5.73 +0.06% 7.15+0.22% 6.96 + 0.09% 8.10 + 0.09%
VA (800 mg/kg) 3.94 +0.06 527 +0.172 7.22 +0.03% 8.50 + 0.142 +0.25%

Results are presented as mean + standard error of mean (n = 4). a — means significant increase at p<0.001 when compared with group I; b — means
significant increase at p<0.01 when compared with group I; ¢ - means significant increase at p<0.001 when compared with group II; d — means
significant increase at p<0.05 when compared with group I1.

Table 5: Analgesic Effect of Ethanol Extract from VA (VA) on Tail-Flick latency in Rats

Treatment Group Response (Seconds)

0 mins 30 mins 60 mins 120 mins 180 mins
Normal Saline 1.93+0.36 2.09 £0.52 2.04 £0.03 2.23+0.74 2.18 £1.02
Diclofenac (25 mg/kg) 2.14+£0.10 2.48 £1.02° 4.33+0.26° 5.28 +0.08? 5.91 +0.31°
VA (200 mg/kg) 2.06 +0.08 2.31+0.07¢ 2.94 +0.42M 3.66 +0.12% 3.82 £0.03%
VA (400 mg/kg) 2.11+£1.05 2.43+£0.16° 3.96 +1.08% 4.73 £0.02% 4.96 +0.12%
VA (800 mg/kg) 2.24+0.12 2.51 +0.36° 4.31+0.332 +0.042 5.77 £ 0.302

Results are presented as mean + standard error of mean (n = 4). a— means significant increase at p<0.001 when compared with group I; b — means
significant increase at p<0.01 when compared with group I; ¢ - means significant increase at p<0.05 when compared with group I; d — means
significant increase at p<0.001 when compared with group Il; e — means significant increase at p<0.01 when compared with group Il; f — means
significant increase at p<0.05 when compared with group I1.
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Conclusion

In all test models used in this investigation, Vernonia amygdalina (VA)
was found to have analgesic effects. These analgesic effects were time-
dependent, comparable to conventional medications (Diclofenac and
Aspirin), with a quick onset within 30 minutes and prolonged analgesia
lasting up to 180 minutes, especially at higher doses of VA (400 and
800 mg/kg). The plant has potent phytochemicals such as alkaloids that
may alter how pain is perceived through activating opioid receptors and
having anti-inflammatory properties. VA has the potential to be a
natural pain reliever, but more research is needed, with a focus on safety
profiles and dosage optimization for clinical applications.
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