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Abstract 
Background: Codiaeum variegatum, sometimes called garden croton, is a 
tropical plant in the Euphorbiaceae family. Historically used to cure various 
conditions, including intestinal infections, fever, ulcers, wounds, and gonor-
rhea. This work aimed to investigate the antinociceptive effects of ethanolic 
extract of Codiaeum variegatum leaves (EECV) in animal models. Methods: 
Five different pain models—the hot plate, tail immersion, acetic acid-induced 
writhing, formalin, and glutamate-induced nociception tests—were utilized to 
assess the antinociceptive activity in mice. The traditional drugs such as diclo-
fenac sodium (10 mg/kg, i.p.) and morphine sulphate (5 mg/kg). EECV was ad-
ministered orally at varying doses of 100, 200, and 300 mg/kg (0.1 mL/mouse), 
while the control group was given deionized water. Results: The current study 
found that all mouse models of heat- and chemical-induced pain had robust 
EECV reflections of their antinociceptive properties (*p < 0.05). In the hot 
plate and tail immersion tests, 200 and 300 mg/kg showed a significant (*p < 
0.05) capacity to delay the reaction of latency to pain in contrast to thermally 
induced nociception. The levels of inhibition in the acetic acid-induced writh-
ing test were 20.07%, 44.86%, and 59.87% for 100, 200, and 300 mg/kg doses, 
respectively. The extract prevented 18.89%, 44.88%, and 59.84% of licking 
during the early stages of formalin-induced nociception at varying doses of 
100, 200, and 300 mg/kg. Compared to the control group, the extract exhibited 
higher licking rates throughout the late phase (28.78%, 48.48%, and 54.54%). 
The plant extract considerably (*p < 0.05) reduced the glutamate-induced no-
ciception test. Compared to the control, it showed 13.07%, 52.30%, and 
76.92% for 100, 200, and 300 mg/kg doses, respectively. Conclusions: The cur-
rent finding offers a fresh perspective on the ethanolic extract of Codiaeum 
variegatum leaves’ antinociceptive properties in mice. This plant’s phyto-
chemical analysis revealed the presence of triterpenoids, sterols, alkaloids, fla-
vonoids, and general glycosides, all of which may have antinociceptive proper-
ties. More research on the mechanism of action and associated pharmacological 
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studies, such as in vivo analysis, medication formulation, and clinical trials, is 
strongly advised.  
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1. Background 

An important aspect of creating potent medications is through the use of thera-
peutic herbs. Approximately 80% of people in underdeveloped nations still receive 
their main medical treatment from traditional medicine, which is mostly focused 
on plant and animal species. The demand for herbal medications is now high, and 
it is growing every day. Approximately 500 plants have been used medicinally in 
ancient texts, and about 800 species have been included in traditional medical sys-
tems. Herbal medications, often known as plant materials or herbals, heal wounds 
or ailments using whole plants or plant components [1]. A plant’s ability to affect 
human physiological functions is attributed to the presence of a chemical com-
pound. These substances fall into two groups: main and secondary metabolites. 
Metabolic processes produce secondary metabolites that are crucial to a plant’s 
defense mechanism, whereas primary metabolites are required for a plant’s 
growth and development. Alkaloids, carbohydrates, glycosides, steroids, flavo-
noids, coumarins, saponins, fatty acids, tannins, protein and amino acids, gum 
and mucilage, terpenoids, anthraquinone, and phenols are examples of com-
pounds that are secondary metabolites. Research on these phytochemicals is cru-
cial because they may be used to create new medications [2]. 

Garden croton, or Codiaeum variegatum (C. variegatum), is a plant belonging 
to the Euphorbiaceae family that grows in tropical regions such as Malaysia, In-
donesia, Philippines, Thailand, Sri Lanka, India, and certain other Pacific Islands 
[3]. Used historically in tropical nations all over the world to cure gonorrhea, a 
sexually transmitted illness, using a prepared liquid extracted from the leaves. 
Bathing the patient in a green solution made of boiling leaves can help reduce 
fever. Direct application of sap is used to heal sores, while wounds are treated by 
preparing the root [4]. To relieve discomfort, apply a mixture of crushed Codi-
aeum variegatum leaves and mustard oil to the afflicted regions [5]. This plant’s 
leaves and bark can be used to treat intestinal illnesses [6]. Moreover, this plant 
exhibits larvicidal properties against the mosquito that transmits dengue, 
chikungunya, and zika, Aedes aegypti [7]. Numerous features, including antioxi-
dant [8], antilithiasis [9], anti-amoebic [10], anti-influenza [11], and anticonvul-
sant activity [12], as well as the absence of sub-chronic toxicity of up to 200 mg/kg 
[13], have been reported in a variety of experiments on different leaf extracts of C. 
variegatum. Additionally, several secondary metabolites were found in the screen-
ing of leaves for phytochemicals [3], including phenolic compounds, which were 
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widely recognized for their anti-inflammatory, immunomodulatory, and antioxi-
dant qualities [14].  

Alkaloids, anthraquinone, flavanoids, terpenes, steroids, phenol, saponins, tan-
nins, phlobatannin, and cardenolide are also present in Codiaeum variegatum. In 
brian shrimp lethality bioassays, it shows strong cytotoxicities [15]. The free rad-
ical scavenging and antioxidant properties of phytochemicals, particularly poly-
phenols (flavonoids, tannins, phyenyl propanoids, phenolic acids, etc.), are well 
recognized. The scavenging capacity of phenolic compounds makes them well-
known plant components. Polyphenolic substances have been shown to have in-
hibitory effects on the processes involved in carcinogenesis and mutagenesis. Ad-
ditionally, in vitro research revealed that polyphenols could prevent the growth 
and formation of tumors by inducing cell cycle arrest and death in cancer cells or 
by functioning as prooxidants on cancer cells [16]. 

On the other hand, C. variegatum has been the subject of much research and is 
a highly valuable medicinal plant. In other words, this plant possesses a variety of 
therapeutic uses. Depending on the plant part and solvent utilized, the activity of 
different plant parts may vary due to the variable extracted chemicals and the un-
even distribution of secondary metabolites. Consequently, the goal of the current 
investigation was to assess the ethanolic extract of Codiaeum variegatum leaves’ 
antinociceptive potential in mice. 

2. Methods 
2.1. Plant Material and Extraction 

Fresh Codiaeum variegatum leaves were gathered in March 2022 in Ramna Park, 
Dhaka, Bangladesh. The plant samples were subsequently identified and con-
firmed by Md. Asrafuzzaman of the Salar Khan Herbarium at Dhaka University, 
Bangladesh (Flora of Bangladesh). The Herbarium already has a voucher speci-
men number for future reference. The fresh leaves were crushed into a fine pow-
der after being dark-dried for a week. 1200 ml of ethanol and 165.48 g of powdered 
dry leaves were macerated for three days at 25˚C ± 2˚C in a beaker with occasional 
stirring. Next, the extract was filtered using Whatman No. 1 filter paper and ster-
ilized cotton filters. Next, the extract was filtered using Whatman No. 1 filter pa-
per and sterilized cotton filters. The solvent was completely evaporated using a 
rotary evaporator (BC-R 201 Shanghai Biochemical Equipment Co. Ltd.), produc-
ing 29 g of extract. This extract was used in studies on acute toxicity and antino-
ciceptive effects. 

2.2. Animals 

Swiss albino mice (20 - 30 g) were donated by the Animal Research Branch of the 
International Center for Diarrheal Disease and Research, Bangladesh (ICDDR, B). 
Animals were kept in regular laboratory conditions (room temperature: 25˚C ± 
2.0˚C, relative humidity: 55% - 65%, and 12-hour light/dark cycle) with food and 
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drink provided during the adaptation period. The animals had to spend two weeks 
getting acclimated to the lab environment before the research could begin. Mice 
were starved for the whole night before the trials began. The Ethical Principles 
and Guidelines for Scientific Experiments with Animals, published in 1995 by the 
Swiss Academy of Sciences and the Swiss Academy of Medical Sciences, governed 
the treatment of all experimental animals. The Stamford University Bangladesh 
Ethics Committee (SUB/IAEC/24) authorized all experimental procedures. 

2.3. Drugs and Treatments 

The control group received an oral dose of 0.1 mL/mouse of deionized water be-
fore the testing. The standard drug morphine in hot plate, tail immersion test, and 
acetic acid-induced writhing was given intraperitoneally (i.p.) to the positive con-
trol group at a dose of 5 mg/kg. 15 minutes before the experiments began, the 
same group received a dose of 10 mg/kg of diclofenac sodium in formalin, gluta-
mate, and licking tests. EECV was administered orally at doses of 100, 200, and 
300 mg/kg (b.w.) 30 minutes before to the experiments. To prepare each dosage 
of medicine and EECV, deionized water was utilized. 

2.4. Phytochemical Screening 

The crude ethanolic extract of Codiaeum variegatum (EECV) included alkaloids, 
flavonoids, glycosides, carbohydrates, steroids, tannin, reducing sugar, and sapo-
nin, as determined by accepted techniques [17]. 

2.5. Acute Toxicity Test 

The presence of poisonous chemicals in the sap, which is created when the plant’s 
above-ground sections sustain mechanical injury, is linked to C. variegatum’s 
dangerous characteristics. Conversely, the safety of other types may be associated 
with the variety of phytochemicals found in different cultivars or the lower extrac-
tion of toxic ingredients during decoction, the traditional way of making thera-
peutic recipes. In an acute toxicity assay, C. variegatum extract was administered 
to mice of both sexes at dosages of 100 - 4000 mg/kg b.w., respectively, and showed 
no adverse effects. This opinion is that C. variegatum can be utilized therapeuti-
cally in traditional healthcare settings without having any noticeable negative ef-
fects [18]. 

3. Antinociceptive Activity Test  
3.1. Hot Plate Test 

A favorite approach to examine possible centrally mediated analgesic effects was 
the hot plate test [19]. From the animals, five groups of five mice each were 
formed. The mice were placed on Eddy’s hot plate, which was kept at 52˚C ± 1˚C. 
They were then given one of three treatments: morphine as a conventional drug 
(5 mg/kg, i.p.), a control (equivalent volume of deionized water, 0.1 mL/mouse, 
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p.o. or EECV (100, 200, and 300 mg/kg, p.o.). A 20-second time limit was main-
tained to preserve the tissue of the paws. Forepaw licking, paw withdrawal symp-
toms, or jumping were the reported reactions at 0, 30, 60, 90, and 120 minutes 
post-treatment. The percentage of the maximum potential impact (% MPE) was 
then calculated using the following formula: 

% MPE = [(Post-drug latency) − (Pre-drug latency) / (Cut off time) − (Pre‐drug 
latency)] × 100. 

3.2. Tail Immersion Test 

The tail immersion test is based on the finding that drugs that resemble morphine 
particularly prolong the typical reaction time of the mouse tail withdrawal reflex. 
This method was applied to evaluate the main mechanism behind the effectiveness 
of analgesics. The animals’ agonizing reactions were brought on by the thermal 
incentive in this case—dipping their tail tips into hot water [20]. Divide the mice 
into the five groups, five mice each were employed. The technique called for sub-
merging 1 to 2 cm of the tails of mice that had been pretreated with morphine (5 
mg/kg, i.p.) or EECV (100, 200, and 300 mg/kg, p.o.) in warm water that was con-
tinuously maintained at 54˚C. The amount of time the tail took to deflect after it 
had sunk was observed. The mice’s tail tissue was safeguarded by maintaining a 
20-second delay interval. The latency length of the tail-withdrawal reflex was as-
sessed at 0, 30, 60, 90, and 120 minutes following the administration of morphine 
and EECV. This was done to evaluate the potency of the analgesic. The % MPE 
was then calculated using the same formula as the hot plate test. 

3.3. Acetic Acid-Induced Writhing Test 

The peripheral analgesic effect of EECV in chemically induced pain was assessed 
using this test [21]. There were five animal groupings made (n = 5). On the other 
hand, writhing was brought on by injecting 0.6% acetic acid 15 minutes after drug 
administration and 30 minutes after oral dose of EECV. Diclofenac sodium, 10 
mg/kg, intravenously; control; or EECV, 100, 200, or 300 mg/kg, orally. After the 
acetic acid injection, the mice were observed for five minutes, and the number of 
writhing animals was counted for thirty minutes [22]. The stomach squeezing, the 
body stretching, the trunk and pelvis twisting, and the limbs extending were all 
considered components of complete writhing. The analgesic activity was calcu-
lated as the percentage of inhibition of abdominal constriction. 

3.4. Formalin Test 

To use it as narration, Santos & Calixto and Santos et al. [23] [24] significantly 
altered the process. In all, there were five animal groups (n = 5). The control group 
received an oral dose of 0.1 mL/mouse of deionized water before the testing. 
Twenty microliters of 2.5% formalin (in deionized water, subplantar) were sub-
cutaneously injected into the right hind paw of the mice one hour after EECV 
treatment (100, 200, and 300 mg/kg, p.o.) and fifteen minutes after the injection 
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of diclofenac sodium (10 mg/kg, i.p.). The length of time spent biting and licking 
the injected paw was recorded as a measure of pain response. Responses were ob-
served for five minutes (first phase, neurogenic) and for fifteen to thirty minutes 
(second phase, inflammatory) following the injection of formalin. Antinociceptive 
activity was determined by calculating the percentage inhibition of licking time. 

3.5. Glutamate-Induced Nociception 

The method employed was comparable to the one previously detailed by Beirith 
et al. [25]. From the group of mice, five groups of five mice each were formed. The 
mice were given a volume of 20 L of glutamate solution (10 mol per paw) after 
being treated with EECV (100, 200, and 300 mg/kg, p.o.) for 30 min., followed by 
diclofenac sodium (10 mg/kg, i.p.) for 15 min. The control group received an oral 
dose of 0.1 mL/mouse of deionized water before the testing. After receiving a glu-
tamate injection, the mice were observed on their own for fifteen minutes. It 
demonstrated nociception by licking its injected paw often. 

3.6. Statistical Analysis 

The results are displayed as mean SEM. The statistical analysis was performed us-
ing the SPSS 18.00 software and one-way analysis of variance (ANOVA), with 
Dunnett’s post hoc test applied as needed. A significance level of ***p < 0.001 was 
used for the differences between the groups. 

4. Results 
4.1. Phytochemical Screening 

Phytochemical analysis of Codiaeum variegatum crude extract revealed the pres-
ence of tannin, reducing sugar, flavonoids, glycosides, carbohydrates, steroids, 
and saponins (Table 1). 
 
Table 1. Codiaeum variegatum ethanolic extract preliminary qualitative phytochemical 
screening (EECV). 

Extract EECV 

Alkaloid − 

Flavonoid + 

Glycoside + 

Carbohydrate + 

Steroid + 

Tannin + 

Reducing Sugar + 

Saponin + 

EECV = Ethanolic Extract of Codiaeum variegatum; (+): Present; (−): Absent. 
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4.2. Acute Toxicity 

Oral EECV therapy at doses ranging from 100 - 4000 mg/kg did not cause any 
death, allergic reactions, salivation, convulsions, tremors, diarrhea, or aberrant 
behavior throughout the observation period. Moreover, no macroscopic abnor-
malities or statistically significant changes were seen in any of the mice’s key or-
gans between the experimental and control groups. 

4.3. Hot-Plate Test 

Figure 1 and Table 2 demonstrate that EECV had a statistically significant an-
tinociceptive effect (*p < 0.05) at the doses of 200 mg/kg and 300 mg/kg. Further-
more, the administration of morphine at a dose of 5 mg/kg showed a significant 
antinociceptive effect (**p < 0.01) in comparison to the control group (deionized 
water). 

4.4. Tail Immersion Test 

The results of the tail-immersion test indicated a significant antinociceptive effect 
(***p < 0.001) at doses of 100 mg/kg, 200 mg/kg, and 300 mg/kg in comparison to 
control. The antinociceptive effects of EECV at dosages of 100 mg/kg, 200 mg/kg, 
and 300 mg/kg were comparable to those of the reference drug (Figure 2 and Ta-
ble 3). When compared to the control group that drank deionized water, mor-
phine dramatically decreased pain (***p < 0.001). 
 

 

Figure 1. Antinociceptive effect of Codiaeum variegatum leaves extract and morphine in hot plate test. 
Values are presented as mean ± SEM (n = 5). **p < 0.01 compared with the control group (ANOVA 
followed by post hoc Dunnett’s test). 
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Table 2. Antinociceptive effect of leaf extract of Codiaeum variegatum on hot plate test. 

Treatment Dose (mg/kg) 
Latency of nociceptive response (in seconds) 

0 min 30 min 60 min 90 min 120 min 

Control 0.1 ml/mouse 
11.60 

± 
0.74 

13.00 
± 

0.70 

14.40 
± 

1.20 

15.80 
± 

1.88 

17.00 
± 

1.30 

Standard 
(Morphine) 

5 
12.80 

± 
1.15 

14.20 
± 

1.06** 

15.80 
± 

1.06* 

18.20 
± 

0.58** 

19.40 
± 

0.40** 

EECV 100 
13.00 

± 
0.83 

14.20 
± 

1.39 

17.80 
± 

1.20 

19.00 
± 

0.44 

22.00 
± 

0.83 

EECV 200 
13.60 

± 
0.67 

15.80 
± 

2.03 

17.00 
± 

1.54 

18.40 
± 

0.81* 

21.40 
± 

0.67* 

EECV 300 
14.80 

± 
1.06 

16.80 
± 

1.06 

18.80 
± 

0.80* 

21.40 
± 

0.98** 

24.80 
± 

1.46** 

Values are presented as mean ± SEM (n = 5). EECV = Ethanolic extract of Codiaeum var-
iegatum; **p < 0.01 compared with the control group (Dunnett’s test), *p < 0.05 compared 
with the control group (Dunnett’s test). 
 

 

Figure 2. Antinociceptive effect of Codiaeum variegatum leaves extract and morphine in tail immersion test. 
Values are presented as mean ± SEM (n = 5). ***p < 0.001 compared with the control group (ANOVA followed 
by post hoc Dunnett’s test). 
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Table 3. Effect of leaf extract of Codiaeum variegatum extract on tail immersion test.  

Treatment Dose 
Response Time (in seconds) 

0 min 30 min 60 min 90 min 120 min 

Control 0.1 ml/mouse 
2.20 

± 
0.20 

2.60 
± 

0.40 

2.60 
± 

0.40 

3.00 
± 

0.31 

3.40 
± 

0.51 

Standard 5 mg/kg 
2.00 

± 
0.00 

2.20 
± 

0.20** 

3.00 
± 

0.44** 

4.20 
± 

0.37*** 

5.00 
± 

0.31*** 

EECV 100 mg/kg 
2.80 

± 
0.37 

2.80 
± 

0.58 

3.80 
± 

0.73 

4.80 
± 

0.24* 

5.20 
± 

0.37*** 

EECV 200 mg/kg 
2.80 

± 
0.37 

3.60 
± 

0.92* 

4.20 
± 

0.37*** 

5.40 
± 

0.24*** 

6.00 
± 

0.31*** 

EECV 300 mg/kg 
3.00 

± 
0.44 

4.20 
± 

0.37** 

4.80 
± 

0.37*** 

6.00 
± 

0.44*** 

6.60 
± 

0.51*** 

Values are presented as mean ± SEM (n = 5). EECV = Ethanolic extract of Codiaeum var-
iegatum; ***p < 0.001 compared with the control group (Dunnett’s test), **p < 0.01 com-
pared with the control group (Dunnett’s test), *p < 0.05 compared with the control group 
(Dunnett’s test). 

4.5. Acetic Acid-Induced Writhing Test 

The effects of EECV therapy on the abdominal constriction test in mice are shown 
in Figure 3 and Table 4. When compared to the control group (Deionized water), 
it was demonstrated that EECV was able to significantly inhibit the nociceptive 
effects caused by acetic acid at doses of 100 mg/kg, 200 mg/kg, and 300 mg/kg, 
respectively (***p < 0.001). It was shown that different doses of diclofenac sodium 
may block constrictions to different degrees: 10 mg/kg, 20.07% EECV, 100 mg/kg, 
44.86% EECV, 200 mg/kg, and 59.87% EECV, 300 mg/kg (Table 4). 
 
Table 4. Effect of leaf extract of Codiaeum variegatum extract on acetic acid-induced ab-
dominal writhing test. 

Treatment Dose (mg/kg) Mean ± SEM % of Inhibition 

Control 0.1 ml/mouse 61.3 ± 0.90 0.00 

Diclofenac Sodium 10 20.6 ± 0.57*** 66.39 

EECV 100 49.0 ± 1.63*** 20.07 

EECV 200 33.8 ± 1.84*** 44.86 

EECV 300 24.6 ± 1.13*** 59.87 

Values are expressed as Mean ± SEM (n = 5); EECV = Ethanolic extract of Codiaeum var-
iegatum; ***p < 0.001 compared with the control group (Dunnett’s test), **p < 0.01 com-
pared with the control group (Dunnett’s test). 
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Figure 3. Antinociceptive effect of Codiaeum variegatum leaves extract in acetic acid-induced writhing. All 
values are presented as mean ± SEM (n = 5). ***p < 0.001 compared with the control group (ANOVA fol-
lowed by post hoc Dunnett’s test). 

4.6. Formalin Test 

In the formalin-induced licking test, EECV substantially decreased both the neu-
rogenic (0 - 5 min) and inflammatory (15 - 30 min) phases, as well as formalin-
induced nociception when compared to the control group (Deionized water) (Fig-
ure 4 and Table 5). Nonetheless, the antinociceptive effect became more apparent 
in the second phase of this pain model. Diclofenac sodium (10 mg/kg, i.p.) signif-
icantly reduced formalin-induced nociception in all stages (***p < 0.001). 
 

Table 5. Antinociceptive effects of Codiaeum variegatum leave extract in formalin-induced nociception. 

Treatment Dose (mg/kg) 
Licking of the hind paw 

Early phase % of inhibition Late phase % of inhibition 

Control 0.1 ml/mouse 25.40 ± 1.29 0.00 13.20 ± 0.49 0.00 

Diclofenac sodium 10 09.40 ± 0.51*** 62.99 04.20 ± 0.80*** 68.18 

EECV 100 20.60 ± 1.12* 18.89 09.40 ± 0.68*** 28.78 

EECV 200 14.00 ± 1.30* 44.88 06.80 ± 0.58*** 48.48 

EECV 300 10.20 ± 0.58* 59.84 06.00 ± 0.71*** 54.54 

Values are presented as mean ± SEM (n = 5). EECV = Ethanolic extract of Codiaeum variegatum; ***p < 0.001 compared with the 
control group (Dunnett’s test), *p < 0.05 compared with the control group (Dunnett’s test). 
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Figure 4. Antinociceptive effects of Codiaeum variegatum leave extract in formalin-induced nociception. 
Values are presented as mean ± SEM (n = 5). ***p < 0.001 compared with the control group (ANOVA 
followed by post hoc Dunnett’s test). 

4.7. Glutamate-Induced Nociception 

An oral EECV antinociceptive effect was observed. At doses of 100 mg/kg, 200 
mg/kg, and 300 mg/kg, it was shown that EECV effectively inhibited the gluta-
mate-induced nociception test (Figure 5 and Table 6). Diclofenac sodium (10 
mg/kg), a standard drug, inhibited licking 82.30% less than the control group. All 
treatments demonstrated significant antinociceptive activity as compared to the 
control group (deionized water) (***p < 0.001). 
 
Table 6. Antinociceptive effects of Codiaeum variegatum leave extract in glutamate-in-
duced nociception. 

Treatment Dose (mg/kg) Licking time (s) % of inhibition 

Control 0.1 ml/mouse 26.00 ± 0.95 0.00 

Diclofenac sodium 10 04.60 ± 0.51*** 82.30 
 

EECV 100 22.60 ± 1.08*** 13.07 

EECV 200 12.40 ± 0.81*** 52.30 

EECV 300 06.00 ± 0.71*** 76.92 

Values are presented as mean ± SEM (n = 5). EECV = Ethanolic extract of Codiaeum var-
iegatum; ***p < 0.001 compared with the control group (Dunnett’s test). 
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Figure 5. Antinociceptive effects of Codiaeum variegatum leave extract in glutamate-induced nociception 
test. All values are presented as mean ± SEM (n = 5). ***p < 0.001 compared with the control group (ANOVA 
followed by post hoc Dunnett’s test). 

5. Discussion 

Pain is defined as an unpleasant emotional and sensory experience connected to 
potential tissue damage. As a result, physical and mental traits might contribute 
to pain [26]. The pain sense message is detected by nociceptors and is then sent to 
the brain by the pain sensory neuron and second row neurons through the spinal 
dorsal horn sensation guidance pathway. At different points throughout the brain 
stem, these nerves cross, go up to the spinal cord, and go down to the thalamus, 
especially at relaying nuclei. Third row neurons provide sensory pain fibers to the 
limbic system and other parts of the brain membrane from these nuclei. Long-
term pain sufferers may have detrimental psychological effects, which is why there 
has long been a search for methods to lessen or even eliminate pain. Numerous 
attempts have also been made to elucidate the mechanisms behind pain and its 
management. Pain relief medications fall into two categories: synthetic and natu-
ral [27] [28].  

The current work demonstrates that oral EECV treatment had antinociceptive 
effects in many pain models and reduced the threshold for heat and chemically 
induced pain. This suggests that EECV was not hazardous at the levels we used in 
our experiments, as no mortality, allergic reactions, salivation, convulsions, trem-
ors, diarrhea, behavioral abnormalities, or physical alterations in important or-
gans were observed in mice after receiving doses of EECV greater than the maxi-
mum experimental dosage. A well-validated paradigm for the detection of opioid 
analgesics and other analgesic drugs originating from the spinal cord is the noci-
ceptive response to heat stimuli in mice, as demonstrated by the hot-plate test and 
tail immersion in hot water [29]-[31]. Acetic acid is a pain stimulus. Intraperito-
neal acetic acid therapy induces localized inflammation by releasing free 
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arachidonic acid from tissue phospholipids through the activity of phospholipase 
A2 and other acyl hydrolases [32].  

There are three primary processes by which arachidonic acid is converted into 
eicosanoids. Prostacyclines, thromboxanes, and prostaglandins are among the 
eicosanoids with ring structures that are synthesized via the cyclooxygenase route. 
The hydroxylated derivatives of straight-chain fatty acids known as leucotrienes, 
or HETE (hydroxy eicosatetraenoic acids) and HPETE (hydroperoxy eicosatet-
raenoic acids), are produced by the lipooxygenase pathway. Prostacyclines (PGI2) 
and prostaglandin-E, two secreted prostaglandins, are said to activate A-fibers and 
result in pain perception. When the A-fibers are activated, one experiences sharp, 
localized pain [33]. 

Analgesic activity was assessed by measuring the writhing effect induced by an 
injection of acetic acid and the prevention of the writhing effect produced by the 
test materials. Any drug that lowers the number of writhing people shows analge-
sia by inhibiting prostaglandin synthesis, which inhibits peripheral pain. This hy-
pothesis supports the theories put forward by those authors, according to which 
acetic acid-induced writhing test procedures are useful instruments for evaluating 
analgesics with both peripheral and central effects [34] [35]. The EECV extract 
decreased the frequency of acetic acid-induced writhing in mice at higher doses. 
Diclofenac sodium was used as the positive control because it prevents prosta-
glandins from being produced. It reduces inflammation, edema, and discomfort 
associated with arthritis by blocking the production and release of prostaglandins 
[36]-[38]. Furthermore, in animal experiment models, diclofenac has been 
demonstrated to lessen inflammation induced by several phlogistic substances 
[39] [40]. It was plausible that this extract’s antinociceptive property was mediated 
both centrally and peripherally given the antinociceptive activity shown by the 
EECV in the hot-plate, hot tail-flick, and acetic acid-induced writhing tests, as 
well as the responses of the positive control diclofenac.  

Formalin induces pain in mouse paws via two distinct pathways. First, the early 
phase is brought on by both direct stimulation of sensory afferent fibers and acti-
vation of C-fibers and is characterized by neurogenic pain. This is the immediate 
aftermath of the formalin injection. Bradykinin and substance P are also involved 
in inducing nociception during this period. Second, the late phase, which lasts for 
15 minutes after the formalin injection and is characterized by the activity of in-
flammatory mediators in peripheral tissues that produce pain and inflammation, 
including bradykinin, serotonin, prostaglandins (PGs), and histamine-like in-
flammatory mediators [41] [42]. Formalin-induced late phase pain is also influ-
enced by functional changes in the spinal cord’s dorsal horn [43]. The results of 
the formalin-induced paw-licking test (Figure 4) showed that both EECV and di-
clofenac significantly (***p < 0.001) reduced both phases of nociception. The late 
phase of the inhibition was dose-dependent and grew stronger. Aspirin and hy-
drocortisone are examples of peripheral analgesics that mostly reduce the late 
phase of formalin-induced paw-licking in mice, but opioids, or central analgesics, 
inhibit both stages [44]-[46]. Furthermore, as demonstrated by the paw-licking 
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deterrent in the late period and the acetic acid-induced writhing test, the inflam-
matory mediators were suppressed.  

The glutamate-induced paw-licking nociception is driven by N-methyl-D-as-
partate (NMDA) receptors; however, non-NMDA receptors (AMPA, Kainate) in 
the peripheral, supraspinal, and spinal areas also contribute to the generation of 
edema. In order to the transmission of pain signals from the peripheral nervous 
system to the central nervous system’s dorsal horn, pro-inflammatory cytokines 
such as TNF-like glutamate release substance P and IL-1 are required. As part of 
the pro-inflammatory signals, nitric oxide synthase (NOS) and reactive oxygen 
species (ROS) also trigger the TNF-, IL-1, and IL-6 genes [47] [48]. EECV signif-
icantly (***p < 0.001) reduced glutamate-induced paw licking and edema (Figure 
5). The results suggest that EECV has a role in both the inhibition of NMDA and 
non-NMDA receptors and the disruption of pro-inflammatory signals from ROS 
and NOS.  

After screening for phytochemical contents, Codiaeum variegatum was discov-
ered to be a good source of materials with medicinal potential, which may be fur-
ther exploited to extract and synthesize contemporary medications. This research 
validates the need to identify and characterize the molecules with therapeutic ac-
tivity. Because these compounds can be used to create new medications, research 
into these phytochemicals is essential. Alkaloids, tannins, phenolic compounds, 
glycosides, phytosterols, flavonoids, carbohydrates, and amino acids were found 
in this plant during preliminary phytochemical analysis [49]. These substances 
may be the source of the plant’s analgesic and anti-inflammatory properties. 

6. Conclusion 

The current finding offers a fresh perspective on the ethanolic extract of Codi-
aeum variegatum leaves’ antinociceptive properties in mice. This plant’s phyto-
chemical analysis revealed the presence of triterpenoids, sterols, alkaloids, flavo-
noids, and general glycosides, all of which may have antinociceptive properties. It 
is strongly advised that more research be done on the mechanism of action as well 
as associated pharmacological studies such as in vivo analysis, medication formu-
lation, and clinical trials. 
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