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ABSTRACT: Traditionally Persea schiedeana is used for headache relief, as 

anti-hypertensive, nervous relaxant, dermal diseases, among others. In this study, 

this plant from Salvadorian flora acute toxicity was evaluated in-vivo at 500 

mg/kg, and the analgesic activity was tested by acetic acid, formalin, and tail 

flick tests in NIH Swiss mice at doses of 100, 250, and 500 mg/kg body weight, 

using as a positive control Indomethacin 10 mg/kg and distilled water as a 

control. Secondary metabolite profile was performed by Thin Layer Chromato-

graphy (TLC) and ultra-efficient liquid chromatography-mass spectrometry 

(UPLC-MS). It was determined by TLC, the presence of terpenoids, flavonoids, 

tannins, lactonic groups, and coumarins, while UPLC-MS confirmed the 

presence of scopoletin. The biological assays demonstrated that P. schiedeana 

was deprived from toxic effect at the doses tested and the analgesic activity was 

confirmed in aqueous, ethanol, and dichloromethane extracts of Persea 

schiedeana leaves. Additionally, it was detected the presence of terpenoids, 

flavonoids, condensed tannins, lactones, and coumarins, and by UPLC-MS, the 

identity of coumarin as scopoletin was confirmed. These results are in 

accordance with the traditional use for pain relief. 

INTRODUCTION: Pain is a complex defense 

process, which indicates damage to a tissue, the 

sensitive perception of which is subjective, 

unpleasant, and with a large emotional component.  
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Furthermore, it is a problem that people face every 

day around the world. The pain can be acute or 

chronic.  

The intensity of pain is subjective due to the 

differences in the perception and expression of the 

painful sensation by each patient 1. The pain-

causing stimuli, noxas, are detected by specific 

sensory receptors called nociceptors, which are 

nerve endings with cell bodies in the dorsal root 

ganglia ending in the dorsal horn of the spinal cord 

and that selectively respond to stimuli 2, 3. 
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Tissue damage causes the release of numerous 

chemical agents such as leukotrienes, bradykinins, 

serotonin, histamine, potassium ions, acids, 

acetylcholine, thromboxane, substance P, platelet-

activating factor, among others. These agents are 

important factors in the development of continuous 

pain after acute damage. Prostaglandins are local 

mediators or cofactors that increase the sensitivity 

of nerve endings and are closely related to the 

inflammatory process 2. The groups of drugs that 

currently form the basic pillars of analgesic 

treatment are opioids and steroidal and non-

steroidal anti-inflammatory drugs, NSAIDs 4. 

NSAIDs are one of the most prescribed groups of 

drugs and have a wide variety of therapeutic 

indications 5. The use of these drugs is limited by 

the possible appearance of adverse effects that have 

been known since their introduction 5, 6, 7. Among 

the most frequent complications are gastric 

ulceration and liver damage caused by prolonged 

use or by overdose. 

The use of medicinal plants for the treatment of 

pain has shown promising results and, in general, 

has low cost and a minimum of adverse effects 8, 9, 

10. Previous studies indicate that the genus Persea 

shows analgesic activity in in-vivo tests in animal 

models, like conventional therapeutic treatments 

such as NSAIDs 11. Various secondary metabolites 

of this genus have been reported, such as alkaloids, 

terpenoids, flavonoids, and coumarins, which 

possess biological activities such as anti-

inflammatory, antiparasitic, antifungal, and 

insecticidal, among others 12, 13. 

Persea schiedeana is a tree belonging to the 

Lauraceae family, which is widely distributed in 

the Central American region and has ethno-

botanical uses for hypertension 14, intestinal 

parasites, diarrhea, vomiting, headache, nervous 

relaxant 15, skin diseases, among others. The 

present study focused on determining the safety of 

use of P. schiedeana leaves, the phytochemical 

analysis of the extract, and the analgesic activity in 

mice to provide data that contributes to the 

scientific validation of popular use in pain 

medication. 

MATERIALS AND METHODS: 

Plant Material and Extraction: The leaves of 

Persea schiedeana Nees (Lauraceae) were 

collected in the Canton El Jocotón, Municipality of 

Coatepeque, Department of Santa Ana, El 

Salvador, identified by Jenny Elizabeth Menjívar 

Cruz, and a specimen of the herbarium was 

deposited in the herbarium from the Museum of 

Natural History of El Salvador (J Menjivar-Marvin 

J Núñez 4205). The leaves were dried at 40 °C for 

56 h in a circulating air oven, and then they were 

ground. Powdered leaves were extracted separately 

with water (80 g, 2 × 800 mL), ethyl alcohol 95º 

(100 g, 2 × 1000 mL), and dichloromethane (125 g, 

2 × 1200 mL) in a bath VWR ultrasound (Model 

97043-988) at room temperature (25 °C) for 120 

minutes. A part of each extract (75 mL) was 

reserved for performing the phytochemical 

analysis, and the other was concentrated using a 

rotary evaporator (KNF RC-600) at 40 °C, then it 

was transferred to a desiccator until the dry extracts 

were obtained. 

Phytochemical Analysis: Silica gel G UV254 was 

used as the stationary phase for the phytochemical 

analysis of the extracts by thin-layer 

chromatography. 20 µL of the sample was placed 

on the baseline and eluted up to 1 cm before the top 

edge. 

Alkaloid Identification: it was eluted in acetone-

ethyl acetate-methanol (9:0.6:0.4), hyoscyamine 

sulfate was used as a control, and it was visualized 

with Dragendorff's reagent. The appearance of 

orange spots indicated the presence of alkaloids16. 

Anthraquinone Identification: the plate was 

eluted in n-hexane-ethyl acetate (1:1), detected 

with a 10% solution of KOH in methanol. The 

appearance of red spots indicated the presence of 

anthraquinones 17. 

Identification of Flavonoids: eluted in ethyl 

acetate-formic acid-water (8: 1: 1), acetone- 

quercetin was used as a control. The appearance of 

fluorescent yellow spots in UV-365 nm light after 

the addition of 1% aluminum trichloride in ethanol 

was considered as positive evidence of the presence 

of flavonoids 16. 

Identification of Cardiotonic Glycosides: ethyl 

acetate-methanol-water (8: 1.5: 0.5) was used as 

the mobile phase, and control k-strophantidine was 

used. The plate was developed with a solution of 

Kedde's reagent (same volumes of 2% 3,5-
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dinitrobenzoic acid in methanol and 5.7% KOH in 

water). The appearance of violet spots indicated the 

presence of cardiotonic glycosides 17. 

Terpenoid Identification: n-hexane-ethyl acetate 

(1: 1) was used as the mobile phase, it was 

developed with Komarowski's reagent (50 mL of 

2% 4-hydroxybenzaldehyde in methanol and 5 mL 

of 50% sulfuric acid) and heated (110 ºC) for 5 

min. Epifriedelanol and β-sitosterol were used as 

controls for the triterpene and steroidal nuclei, 

respectively. Purple pink and blue-green spots, 

respectively, evidenced the presence of triterpenes 

and steroids 17.  

Identification of Sesquiterpene Lactones: n-

hexane-ethyl acetate (7: 3) was used as mobile 

phase, with 2,3-epoxyjuanislamine as control and 

Baljet's developer reagent (equal volumes of 1% 

picric acid in ethanol 95° and 10% sodium 

hydroxide). Orange spots were taken as positive 

evidence 17. 

Coumarin Identification: n-hexane-ethyl acetate 

(7: 3) was used as mobile phase, with 6,7-

dihydroxy-4-methylcoumarin as control and it was 

developed with 5% KOH in methanol. The 

appearance of fluorescent blue spots in UV-365 nm 

light indicated the presence of coumarins 16. 

Identification of Saponosides: the foam test was 

used. 1 mL of the extract was placed in a test tube, 

and 9 mL of distilled water was added; the test tube 

was shaken vigorously (vertically) for 30 seconds, 

allowed to stand for 15 min. The presence of 

saponins was evidenced when the foam reaches 

more than 0.5 cm in height 17. 

Tannin Identification: 2 ml of the ethanolic 

extract were placed in 3 test tubes, 5-10 drops of 

10% gelatin were added to the first tube, 5-10 drops 

of 10% quinine hydrochloride, and one drop were 

added to the second tube. of 5% FeCl3 in methanol 

to the third. The appearance of a precipitate in the 

first two tubes indicated the presence of tannins, 

and in the third tube, a blue coloration indicated 

hydrolyzable tannins; and a green color indicated 

condensed tannins 17. 

UPLC-MS Characterization: The characterization 

of the aqueous and organic extract of P. schiedeana 

was performed using ultra-efficient liquid 

chromatography-mass spectrometry (UPLC-MS). 1 

mg of extract was dissolved in 1 mL of the 

respective solvent (water, ethanol, and 

dichloromethane). Then, 0.1 mL was added to 0.9 

mL of methanol to be analyzed by UPLC with an 

ACQUITY QDa Waters mass detector (Milford, 

MA, USA), under the following conditions, 

column: ACQUITY UPLC® CORTECS® C18, 1.6 

µm, 3.0 × 100 mm; mobile phase A (0.1% formic 

acid in water), mobile phase B (methanol) and C 

(5mM ammonium acetate) with a flow gradient 

(0.5 min, 5.0% A: 85% B: 15%; 3.5 min, 15% A: 

75% B: 10% C; 6.5 min, 5% A: 85% B: 10% C; 

10.5 min, 90% A: 10% B; 15.0 min, 50% A: 50% 

B; 18 min, 10% A: 90% B); total running time of 8 

min; flow of 0.3 mL / min; injection volume of 1 

µL and column temperature of 40 °C. 

Experimental Animals and Ethical 

Considerations of in-vivo Testing: Male Swiss 

albino mice from the Animal Experimentation 

Laboratory (LEA) at the Centro de Investigación y 

Desarrollo en Salud (CENSALUD) of the 

Universidad de El Salvador (UES), and the 

Facultad de Ciencias Químicas of the Universidad 

Nacional de Asunción (UNA) in Paraguay. They 

were kept in a controlled environment (22 ± 2 ° C), 

in 12/12 h light and dark cycles, fed with a 

commercial diet and water ad libitum. Animals 

were randomly placed in different groups and 

received intragastric treatments. The experiments 

were carried out in accordance with the guidelines 

of the Canadian Council on Animal Care for the 

care and use of experimental animals 18 and the 

Standard Working Procedure of the Animal 

Experimentation Laboratory (LEA) of the 

Universidad de El Salvador based on protocol 423 

of the OECD 19. Animals were considered 

biological reagents and were managed by 

standardized procedures. Each animal was used 

once and then was euthanized. The minimum 

number necessary and the shortest observation time 

required to obtain consistent data were used for 

each trial. 

Acute Toxicity Test of Extracts: Four groups (n = 

5) was formed, a control group, which was 

administered distilled water, and three groups that 

received the ethanolic, aqueous or dichloromethane 

extract from the leaves of P. schiedeana. Animals 

were observed after administration, at least for the 
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first 30 min, periodically for the first 4 h, then daily 

until day 14. Body weights were recorded at 

baseline and at 7 and 14 days. Finally, dissection 

was performed for macroscopic analysis and 

weight of internal organs 19.  

Anti-nociceptive Activity: For each test, three 

groups of animals treated by extract (aqueous, 

ethanolic, and dichloromethane from P. 

schiedeana; 100, 250 and 500 mg/kg, po) were 

used (n = 10), in addition to a control group (water) 

and a positive control group (indomethacin, 

10mg/kg). After each test, the percentage of pain 

inhibition was calculated by measuring the 

response variables: number of contortions, 

accumulated time in seconds of paw licking, and 

the centimeters traveled per gram of weight; in the 

acetic acid, formalin, and glue removal tests 

respectively 11, 20. 

Acetic Acid Test: The animals received the 

corresponding treatment one hour before the 

administration of acetic acid (0.1 mL, 0.8%, ip), 

and five minutes later the number of abdominal 

contortions in all the animals of the groups was 

counted for 30 min 21. 

Formalin Test: One hour before the formalin 

injection, the groups received the treatments, the 

painful stimulus was induced by the injection of 20 

μL of 1% formalin in the left hind leg of the 

animal. The accumulated time (seconds), during 

which the animal licked its paw in two moments, 

was measured. The first moment was from 0 to 5 

min and the second moment from 15 to 30 min 22, 

23. 

Caudal Pressure Test: Half of the total length of 

the animal's tail was marked. After administration 

of the treatments, the animals were placed in 

consecutive order, each in an immobilizer, and the 

marked part of the tail was placed at the pressure 

point of the Randall-Selitto analgesiometer 24. The 

reaction to pressure was measured at 30, 60, 90 and 

120 min. Thereafter, the measurement of cursor 

displacement, up to the time of the reaction to pain, 

was conveniently tabulated according to time. 

Statistical Analysis: A normality test was 

performed on all the results; in the toxicity study, 

the results of percentage increase in body weight 

and organ weight were subjected to a comparative 

analysis of means for independent samples. The 

results of the evaluation of analgesic activity were 

statistically analyzed using a one-way analysis of 

variance (ANOVA); followed by a Tukey test, 

using the Graphpad Prima® 7 software. The 

difference between the treated groups and the 

control group (distilled water) was considered 

significant when the value of p <0.05. 

RESULTS AND DISCUSSION: After phyto-

chemical analyzes were carried out on P. 

schiedeana, the presence of condensed tannins, 

lactones, and coumarins were identified in the three 

extracts, aqueous, ethanolic, and dichloromethane. 

The presence of terpenoids in the ethanolic and 

dichloromethane extracts and the presence of 

flavonoids in the ethanolic extract were confirmed. 

By UPLC-MS, the identity of coumarin as 

scopoletin was confirmed (retention time 1.1 min; 

molecular weight 192.18 g/mol) in the three 

extracts. This metabolite was previously reported in 

the leaves of Persea americana, P. obovatifolia, 

and P. caerulea 25, 26, 27. 

The search for signs and symptoms of toxicity 

showed that the extracts evaluated did not cause 

visible alterations, nor did they cause mortality in 

the animals. Similarly, the weight of the organs: 

liver, heart, lungs, kidneys (right and left), stomach, 

spleen, and small and large intestines, were not 

significantly different, so it is presumed that P. 

schiedeana extracts can be used safely for studies 

of anti-nociceptive activity. Previous studies for the 

genus Persea are in line with these results since no 

evidence of organic damage indicating toxicity has 

been reported either 28, 29, 30. 

Anti-nociceptive Activity: Treatment of mice with 

P. schiedeana extracts significantly reduced the 

number of abdominal contortions in all treated 

groups; with inhibition values between 36 and 

68%, compared to 62% inhibition observed in the 

group treated with the reference drug, 

indomethacin Table 1. According to these results, 

the analgesic activity of the extracts of the leaves of 

P. schiedeana was evident, considering that this 

test allows the detection of analgesic agents with 

central and peripheral action 31. Furthermore, these 

results indicated a possible anti-inflammatory 

activity of the extracts, since acetic acid causes 

injury to the peritoneal cell membranes, generating 

the release of pro-inflammatory prostanoids 32, 
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therefore the reduction of abdominal contortions is 

an indication of the reduction in the release of these 

mediators, and agrees with the presence of 

scopoletin, a coumarin widely described for its 

anti-inflammatory activity 33, 34, 35. 

As for the formalin test, the biphasic nociceptive 

response responds to many classes of analgesic 

drugs. The formalin response mimics some 

characteristics of post-injury pain and consists of 

an early phase of short duration response and a 

second phase of prolonged and continuous response 
22. The initial response is attributed to a direct 

effect of formalin on nociceptors and it is sensitive 

to opioid pain relievers. Phase 2 is associated with 

the release of local endogenous mediators 

responsible for the sensitization of primary and 

spinal sensory neurons and the subsequent 

activation of nociceptors, characteristic of NSAID 

analgesics 36. It should be noted that in phase 1 of 

formalin test Table 1 the extracts presented varied 

paw licking times; although they were statistically 

not significant, they presented inhibition values up 

to 67% compared to the 22% observed for the 

group treated with indomethacin. These results 

clearly demonstrated the therapeutic potential of P. 

schiedeana leaves against neurogenic pain, 

characteristic of an opioid analgesic 20, 37. 

TABLE 1: ANTI-NOCICEPTIVE ACTIVITY OF PERSEA SCHIEDEANA AQUEOUS, ETHANOLIC AND 

DICHLOROMETHANE LEAVES EXTRACT, IN ACETIC ACID, FORMALIN, AND CAUDAL PRESSURES TESTS 

Groups and 

doses in mg/kg 

Writhing test 

(N° contortions) 

Formalin test (Licking time) Caudal pressure (g/cm) 

0 - 5 min 15 - 30 min 

 Media ± SEM % Media ± SEM % Media± SEM % Media ± SEM % 

Water 27.33 ± 1.51 - 64.95 ± 11.80 - 156.29 ± 13.44 - 78.33 ± 6.00 - 

Indomethacin 

10 mg/kg 

10.33 ± 2.61** 62 50.65 ± 11.21 22 45.64 ± 14.82** 71 286.67 ± 27.88** 266 

Aqueous 100 11.50 ± 1.29** 58 39.09 ± 8.15 40 47.18 ± 7.71** 70 235.5 ± 28.43** 201 

250 14.78 ± 1.56** 46 59.36 ± 8.28 9 83.65 ± 14.93** 46 220.75 ± 23.49* 182 

500 9.33 ± 1.65** 66 21.86 ± 3.63* 66 18.38 ± 2.45* 88 169.33 ± 28.43 116 

Ethanolic 100 10.78 ± 2.47** 61 59.78 ± 7.10 8 161 ± 26.13 -3 162 ± 23.32 107 

250 08.45 ± 2.41** 69 56.78 ± 8.39 13 12.91 ± 2.53* 92 220.0 ± 62.31* 181 

500 17.44 ± 2.88 36 36.14 ± 5.00 44 78.64 ± 10.68** 50 204.0 ± 19.39* 160 

Dichloro-

methane 

100 9.11 ± 2.64** 67 37.13 ± 11.46 43 23.37 ± 6.10** 85 234.57 ± 15.30* 199 

250 8.67 ± 1.71** 68 25.63 ± 6.14 61 9.23 ± 3.81** 94 385 ± 39.09** 391 

500 13.50 ± 4.24* 51 21.62 ± 5.48 67 2.39 ± 1.55** 98 323.5 ± 48.92** 313 

* p < 0.05; ** p < 0.001; SEM: standard error of the mean; %: Pain inhibition  

On the other hand, the extracts were more effective 

in the second phase of the trial, reaching percentage 

inhibition values as high as 98%, even exceeding 

the 71% inhibition of the reference drug Table 1, 

suggesting a possible mechanism in the periphery, 

which again could be related to the reduction of the 

synthesis of prostaglandins, related to the 

nociceptive stimulus through local peritoneal 

receptors 38; or it may be due to interference in 

transduction mechanisms of the primary afferent 

nociceptors involved in this model. We can affirm 

that the evaluated extracts act in both phases during 

the formalin test, although with greater 

effectiveness in the phase of inflammatory pain. It 

demonstrates that extracts from P. schiedeana 

leaves have activity similar to a non-opioid pain 

reliever or NSAID 23, which are active in both 

phases of the formalin test 39; but more effective in 

the second. All this agrees with data reported by 

Adeyemi et al., (2002), who demonstrated that the 

genus Persea analgesic activity in animal models is 

like NSAIDs 11. 

The test of the reaction to the caudal pressure was 

performed mechanically by means of a Randall-

Selitto analgesimeter, whose function is to assess 

pain at the level of the central nervous system by 

means of skin mechanoreceptors 24, and is sensitive 

to the activity of opioid substances with central 

analgesic activity, so it is used to determine the 

effectiveness and function of the different opioid 

receptors located peripherally and centrally 40, 41. In 

this sense, there was a general increase in 

resistance to the pressure force applied to the tail of 

the groups of animals treated with the extracts 

evaluated, with percentage inhibition values 

between 107 and 391%, statistically similar to what 

was observed in the group. Treated with the 

reference drug (266%, Table 1). We are again 

faced with results that clearly indicate central 
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analgesic activity, at this time without the 

interference of inflammation, since this test does 

not cause damage to tissues exposed to stimuli, 

thus avoiding associating it with inflammatory pain 
42. 

CONCLUSION: The aqueous, ethanolic and 

dichloromethane extracts of P. schiedeana leaves 

showed that they are safe since no evidence 

indicating toxicity was found. The pharmacological 

tests carried out showed that the extracts of the 

leaves of P. schiedeana have an activity 

homologous both to the effect of a non-opioid 

analgesic related to inflammatory pain, and to an 

opioid activity with a central analgesic effect, 

considering that the results seem indicate anti-

inflammatory activity related to prostaglandin 

inhibition, and this is probably mainly related to the 

presence of scopoletin. This validates the 

ethnobotanical importance of this plant species as a 

method for treating pain. 

ACKNOWLEDGEMENT: Authors acknowledge 

Rectorado UNA, Paraguay and Viceministerio de 

Ciencia y Tecnología, El Salvador, for financial 

support to this research project. 

CONFLICTS OF INTEREST: The authors 

declare that they have no conflicts of interest. 

AUTHORS’ CONTRIBUTIONS: All authors 

collaborated in the laboratory work, data analysis, 

animal care, and in drafting the work and revising it 

critically. All the authors have read the final 

manuscript and approved the submission. 

FINANCIAL SUPPORT: This research was 

partially supported by research grant from 

Rectorado Universidad Nacional de Asunción 

(Project FCQ 04/16) and Facultad de Ciencias 

Químicas, Universidad Nacional de Asunción, 

Paraguay, and scholarship for academic mobility 

by Viceministerio de Ciencia y Tecnología, El 

Salvador.  

REFERENCES:  

1. Hamza M and Dionne R: 2020 Foresight: Envisioning 

Therapeutic Innovations for Pain. Drug Discov Today 

Ther Strateg 2009; 6(3): 113-19. 

2. Cohen SP and Mao J: Neuropathic pain: mechanisms and 

their clinical implications. BMJ 2014; 348: f7656. 

3. Walsh DA and McWilliams DF: Pain in rheumatoid 

arthritis. Curr Pain Headache Rep 2012; 16: 509-17. 

4. Todd KH: A Review of Current and Emerging Approaches 

to Pain Management in the Emergency Department Pain 

Ther 2017; 6: 193-202. 

5. Wongrakpanich S, Wongrakpanich A, Melhado K and 

Rangaswami J: A comprehensive review of non-steroidal 

anti-inflammatory drug use in The Elderly. Aging Dis 

2018; 9(1): 143-50.  

6. Fiorucci S, Antonelli E and Morelli A: Mechanism of 

nonsteroidal anti-inflammatory drug-gastropathy. 

Digestive and Liver Disease 2001; 33(2): 35-43. 

7. Sostres C, Gargallo CJ, Arroyo MT and Lanas A: Adverse 

effects of non-steroidal anti-inflammatory drugs (NSAIDs, 

aspirin and coxibs) on upper gastrointestinal tract. Best 

Pract Res Clin Gastroenterol 2010; 24(2): 121-32. 

8. Nasri H: Herbal drugs and new concepts on its use. J Prev 

Epidemiol 2016; 1(1): e01.  

9. Kafeshani M: Ginger, micro-inflammation, and kidney 

disease. J Renal Endocrinol 2015; 1: e04. 

10. Rafieian-kopaei M, Shakiba A, Sedighi M and Bahmani 

M: The analgesic and anti-inflammatory activity of Linum 

usitatissimum in Balb/c Mice. Journal of Evidence-Based 

Complementary & Alternative Med 2017; 22(4): 892-96.  

11. Adeyemi OO, Okpo SO and Ogunti OO: Analgesic and 

anti-inflammatory effects of the aqueous extract of leaves 

of Persea americana Mill. (Lauraceae). Fitoterapia 2002; 

73(5): 375-80. 

12. Yasir M, Das S and Kharya MD: The phytochemical and 

pharmacological profile of Persea americana Mill. 

Pharmacogn. Rev 2010; 4(7): 77-85.   

13. Fraga BM, Terrero D, Bolaños P and Díaz CE; Diterpenes 

with new isoryanodane derived skeletons from Persea 

indica. Tetrahedron Lett 2017; 58(23): 2261-63. 

14. Watt JM and Breyer-Brandwijk MG: The Medicinal and 

Poisonous Plants of Southern and Eastern Africa, 

Livingstone, London 1962. 

15. Martínez MA, Evangelista V, Mendoza M, Morales G, 

Toledo G and Wong A: Catálogo de plantas útiles de la 

Sierra Norte de Puebla, México. Instituto de Biología, 

Universidad Nacional Autónoma de México. México. 

1995. 

16. Waksmundzka M, Sherma J and Kowalska T: Thin layer 

chromatography in phytochemistry, chromatographic 

science series (Vol.99). Florida: CRC Press, Taylor & 

Francis Group. 2008. 

17. Houghton P and Raman A: Laboratory Handbook for the 

Fractionation of Natural Extracts. London: Chapman & 

Hall. 1998. 

18. Canadian Council on Animal Care (CCAC). Guide to the 

Care and Use of Experimental Animals. Ed II CCAC, 

Ottawa, Canadá 1993. 

19. Organization for Economic Co-operation and 

Development (OECD). Guidelines for the testing of 

chemicals. Paris, France 2008. 

20. Miño J, Gorzalczany S, Moscatelli V, Ferraro G, Acevedo 

C and Hnatyszyn O: Actividad antinociceptiva y 

antiinflamatoria de Erythrina crista-galli L. (“ceibo”). Acta 

Farm. Bonaer 2002; 21(2): 93-98. 

21. Koster R, Anderson M and De Beer E: Acetic acid for 

analgesic screening. Fed Proc 1959; 18: 412. 

22. Hunskaar S and Hole K: The formalin test in mice: 

dissociation between inflammatory and non-inflammatory 

pain. Pain 1987; 30(1): 103-14. 

23. Umukoro S and Olugbemide AS: Anti-nociceptive effects 

of methyl jasmonate in experimental animals. J Nat Med 

2011; 65(3-4): 466-70. 

24. Falk S, Ipsen DH, Appel CK, Ugarak A, Durup D, 

Dickenson AH and Heegaard AM: Randall Selitto pressure 



Mejia et al., IJPSR, 2021; Vol. 12(8): 4167-4173.                                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              4173 

algometry for assessment of bone-related pain in rats. Eur 

J Pain 2014; 19(3): 305-12. 

25. Merici F, Merici AH, Yilmaz F, Yunculer G and Yunculer 

O: Flavonoids of avocado (Persea americana) leaves. Acta 

Pharm. Turc 1992; 34(2): 61-63. 

26. 26 Tsai IL, Hsieh CF, Duh CY and Chen IS: Further study 

on the chemical constituents and their cytotoxicity from 

the leaves of Persea obovatifolia. J Chin Pharm Sci 1999; 

51(5): 335-45. 

27. Álvarez JM, Cuca LE, Carrasco-Pancorbo A, Ruiz-Muelle 

AB, Fernandez I and Fernandez-Gutierrez A: Phenolic 

constituents of leaves from Persea caerulea Ruiz & Pav; 

Mez (Lauraceae). Biochem Syst Ecol 2016; 67: 53-57. 

28. Ozolua R, Anaka ON, Okpo SO and Idogun SE: Acute and 

sub-acute toxicological assessment of the aqueous seed 

extract of Persea americana Mill (Lauraceae) in rats. Afr. 

J. Tradit. Complement. Altern. Med 2009; 6(4): 573-78. 

29. Padilla-Camberos E, Martínez-Velázquez M, Flores-

Fernández JM and Villanueva-Rodríguez: Acute toxicity 

and genotoxic activity of avocado seed extract (Persea 

americana Mill., c.v Hass). Sci. World J 2013; 2013: 1-4. 

30. Christian O, Okwesili N, Parker J and Okechukwu U: 

Acute toxicity investigation and antidiarrheal effect of the 

chloroform-methanol extract of the leaves of Persea 

americana. Iranian J. Pharm. Res 2014; 13(2): 651-58. 

31. Vogel H: Drug Discovery and Evaluation: 

Pharmacological Assays. Springer Verlag-Berlin 

Heidelberg, Germany. Third Ed. 2008. 

32. Iliya A, Boakye-Gyasi E, Andongo D, Ampadu FA and 

Woode E: Anti-nociceptive activity of various solvent 

extracts Maerua angolensis DC stem bark in rodents. 

Phytomedicine 2014; 3: 1-8. 

33. Hasnaeni H, Sudarsono S, Nurrochmad A and Widyarini 

S: Identification of active anti-inflammatory principles of 

betabeta wood (Lunasia amara Blanco) from Siawung 

Barru-South Sulawesi, Indonesia. Tropical Journal of 

Pharmaceutical Research 2017; 16(1): 161-64. 

34. Pereira MV, Arruda-Silva F, Gobbo Luz AB, Baratto B, 

Venzke D, Mendes BG and Dalmarco EM: Inhibition of 

the NF-κB and p38 MAPK pathways by scopoletin reduce 

the inflammation caused by carrageenan in the mouse 

model of pleurisy. Immunopharmacology and Immuno-

toxicology 2016; 38(5): 344-52. 

35. Yang IJ, Lee DU and Shin HM: Anti-inflammatory and 

antioxidant effects of coumarins isolated from Foeniculum 

vulgare in lipopolysaccharide-stimulated macrophages and 

12-O-tetradecanoylphorbol-13-acetate-stimulated mice. 

Immunopharmacology and Immunotoxicology 2015; 

37(3): 308-17. 

36. Almeida JR, Araújo EC, Ribeiro LA, Lima JT, Nunes XP, 

Carneiro ASS, Agra MF and Barbosa JM: Antinociceptive 

activity of ethanol extract from Duguetia chrysocarpa 

Maas (Annonaceae). Scientific World Journal 2012; 

859210. 

37. Gomes NM, Rezende CM, Fontes SP, Matheus ME and 

Fernandes PD: Antinociceptive activity of Amazonian 

Copaiba oils. J. Ethnopharmacol 2006; 109(3): 486-92. 

38. Regalado AI, Mancebo B, Paixão A, López Y, Merino N 

and Sánchez LM: Antinociceptive activity of methanol 

extract of Tabebuia hypoleuca (C. Wright ex Sauvalle) 

Urb. Stems. Med. Princ. Pract 2017; 26(4): 368-74. 

39. Shibata M, Ohkubo T, Takahashi H and Inoki R: Modified 

formalin test: Characteristic biphasic pain response. Pain 

1989; 38 (3): 347-52.  

40. Santos-Nogueira E, Redondo Castro E, Mancuso R and 

Navarro X: Randall-Selitto test: a new approach for the 

detection of neuropathic pain after spinal cord injury. J 

Neurotrauma 2012; 29(5): 898-904.  

41. Weibel R, Reiss D, Karchewski L, Gardon O, Matifas A, 

Filliol D, Becker JAJ, Wood JN, Kieffer BL and 

Gaveriaux-Ruff C: Mu Opioid Receptors on Primary 

Afferent Nav 1.8 Neurons Contribute to Opiate-Induced 

Analgesia: Insight from Conditional Knockout Mice. PloS 

One 2013; 8(9): e74706. 

42. León AM, Tupia LL, Turritate Y, Maraví JE, Barrientos 

AJ, Urbano OJ and Salazar AA: Evaluación de la actividad 

analgésica central de las hojas de Maytenus macrocarpa 

(Ruiz & Pav) Briq. (chuchuhuasi). Rev. Cubana de Plant. 

Med. 2014; 19(4): 349-60. 

 

 

 

 

 

 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Mejía JG, Vásquez S, Salazar R, Muñoz L, Castillo UG, Paz-González AD, Rivera G, Núñez MJ, Moreno MA and Kennedy ML: 

Analgesic activity and phytochemical profile of aqueous, ethanol and dichloromethane extracts of Persea schiedeana leaves. Int J Pharm 

Sci & Res 2021; 12(8): 4167-73. doi: 10.13040/IJPSR.0975-8232.12(8).4167-73. 


