International Journal of Ecological Economics and Statistics;

Year 2025; Volume. 46; Int. J. Ecol. Econ. Stat.;

ISSN 0973-1385 (Print), ISSN 0973-7537 (Online)

Copyright © 2025, [International Journal of Ecological Economics & Statistics]

Ethnobotanical Investigation of Medicinal Plants to
Manage Knee Pain Used in llam City in Southwest of Iran

Naser Abbasi’, Z. Cheraghi'?, K. Saki®, M. Ezati', D. Razmjoue*>, Mahmoud Bahmani"

' Biotechnology and Medicinal Plants Research Center, llam University of Medical Sciences, llam,
Iran. Email: abbasi-n@medilam.ac.ir

2 Department of Pharmacology, School of Medicine, llam University of Medical Sciences, llam, Iran.
Email: cheragi-z@medilam.ac.ir

3 Department of Psychiatry, School of Medicine, Imam Hossein Hospital, Shahid Beheshti University
of Medical Sciences, Tehran, Iran. Email: mezati@ymail.com

4Medicinal Plants Research Center, Yasuj University of Medical Sciences, Yasuj,
Iran. Email: d.razmjoue@gmail.com

5 Department of Pharmacognosy, Faculty of Pharmacy, Shahid Sadoughi University of Medical
Sciences, Yazd, Iran. Email: d.razmjoue@gmail.com

*Corresponding author. Mahmoud Bahmani; Mahmood.bahmani@gmail.com

ABSTRACT

Ethnobotany knowledge is investigating how people of a particular tribe, culture, or region utilize
native plants. In terms of plant biodiversity, Iran is one of the richest countries in southwest Asia.
llam Province is located in the southwest part of Iran, which has a rich plant flora with over 400
plant species. The purpose of this study was to investigate the ethnobotanical properties of native
medicinal plants that are used to treat knee pain.The data on consuming native medicinal plants
was collected using a questionnaire. These data included the names of the plants used to treat
knee pain, organs used, and methods of consumption. Then, the data was analyzed using
ethnobotanical indices.The present study reports that local people consume Ziziphus rotundata,
Elaeagnus angustifolia, Rosa canina L, Oliveria decumbens Vent, Punica granatum L, Pistacia
atlantica, Curcuma longa, Salvia rosmarinus, Papaver macrostomum, Biebersteinia multifida,
Syzygium aromaticum, Nigella sativa, Linum usitatissimum, Smyrnium cordifolium Boiss, Viola
modesta Fenzl, Astragalus gossypinus Fischer, and Rhus coriaria L to reduce pain. There are a
wide variety of medicinal plants in llam province consumed to treat knee pain. Between these
plants, E. angustifolia, R. canina, P. granatum L, P. atlantica, N. sativa, and R. coriaria L are
recommended for further clinical studies.

Keywords: Ethnobotanical, Medicinal Plants, Knee Pain

Mathematics Subject Classification Number: 62P20

1. INTRODUCTION

Knee pain, one of the significant causes of disability worldwide, has a great burden on the quality of
life and overall health of all age groups. Prolonged knee pain reduces physical function and work
productivity, and imposes financial costs that impact the economy (1). Knee pain may occur as a
result of osteoarthritis (OA), patellofemoral pain, fractures, and meniscus tears. The goal of treatment
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is managing chronic pain, which is the most persistent symptom. The first-line treatment is a
rehabilitative approach that focuses on patient education, lifestyle improvements, and suitable
exercises. Also, pain management is to reduce pain is usually based on non-steroidal anti-
inflammatory drugs (NSAIDs). NSAIDs are widely used for mild to moderate pain, but long-term use is
not recommended. Besides, short-term use is associated with limitations in background diseases and
the occurrence of severe side effects (2). These challenges prevent acceptable pain management
and result in searching for other treatment options. Ethnobotany is the science of traditional usage of
plants by a local culture, which investigates the therapeutic properties of plants, too. Considering the
potential therapeutic effects of medicinal plants on pain management (3),

used against knee pain, native to llam Province, Iran.

2. METHODS
Studied region

llam is a southwest province of Iran located between 31°58" and 34°15"
48°10" East longitude, covering 20,133 square kilometers (Figure 1).

we aimed to report plants
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Fig 1. Geographic location of studied area

Climatic features of the studied aria

llam province is land bordered by the country of Iraq to the west and adjoints Iranian cities from other
geographical directions (Khuzestan province to the south, Lorestan province to the east and
Kermanshah province to the north). llam city is the capital city of llam province. Its maximum altitude

is 2,775 m and the minimum altitude is 36 m.
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Study design

This cross-sectional study was conducted in llam city between August to November 2023. The
inclusion criterion of the study was being a perfumer. A standard questionnaire was used to collect
information, which included demographic information of the perfumeries, plant names, used parts,
and the methods of using them. Since every part of a plant contains various phytochemicals, knowing
the used parts eases further studies on observed pharmacologic effects. The questionnaire was
distributed to all perfumeries in llam City (the list of perfumeries in llam City was prepared by the
Deputy Food and Drug Administration of llam province, which is under the supervision of the Ministry
of Health and Medical Education).

After that, the data was analyzed to increase the probability of identifying promising pharmacologically
effective plants. In the present study, ethnobotanical data was analyzed using ethnobotanical indices,
including usage report index (UR) and relative frequency of citation (RFC). The UR index is the total
number of usage reports for each plant. The RFC index is a qualitative index of the relative frequency
of citations, which indicates the relative importance of each plant. The RFC index is obtained by the
following formula:

RFC = FC/ N.

In this formula, FC is the number of interviewees who reported a specific species and N is the total
number of perfumeries who were interviewed. This index ranges from zero (when no local
knowledgeable person has stated the application for the plant in the interview) to one (when all local
knowledgeable persons have stated the medicinal use for the plant in the interview).

Studied plants

Present study reports 17 medicinal plants, including Ziziphus rotundata, Elaeagnus angustifolia
(Russian olive), Rosa canina L (Dog rose), Oliveria decumbens Vent (Moshkoorak), Punica granatum
L (Pomegranate), Pistacia atlantica (Persian turpentine tree), Curcuma longa (Turmeric), Salvia
rosmarinus (Rosemary), Papaver macrostomum (Poppy), Biebersteinia multifidi, Syzygium
aromaticum (Clove), Nigella sativa (Black cumin), Linum usitatissimum (Flaxseed), Smyrnium
cordifolium Boiss, Viola modesta Fenzl (Gilead), Astragalus gossypinus Fischer, and Rhus coriaria L
(Sicilian sumac).

Ethical considerations

This study was approved by the ethics committee of the School of Medicine, llam University of
Medical Sciences (llam, Iran; Ethical code: IR.MEDILAM.REC 1401.069). Written consent from all
participating interviewees was obtained. The demographic information of perfumers is confidential.

3. RESULTS
Demographic information of local perfumeries

A total of 25 perfumeries in the 20-60 age range were interviewed. Most of them had a bachelor's
degree (related or not related to ethnobotany) and speaking the Kurdish language. The
demographical information of these perfumeries is shown in Table 1.
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Table 1. Demographical information of local perfumeries
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Characteristics Groups Abundance Relative abundance
Gender Male 13 52%
female 12 48%

Education Diploma 5 20%
Associate Degree 2 8%

Bachelor's degree 15 60%

Master's degree 3 12%

Age group 20-40 17 68%
41-60 8 32%

Age The least 26

The most 55

Language Kurdish 15 60%
Lor 5 20%

Persian 5 20%

Ethnobotanical information of the studied plants

Ethnobotanical information including scientific name, family, common name, local name, part used of

plant, and using method are shown in Table 2. Among them, Apiaceae and Anacardiaceae families

have been mentioned to relieve knee pain several times. In these plants, fruit was the most useful

part used to manage knee pain. Also, "decoction" was the most widely used method in the local

population.

Table 2. Ethnobotanical information of studied plants

Scientific name Family Common Local Part used of | Using method
name name plant

Ziziphus rotundata | Rhamnaceae - Annab Fruit Fresh,
decoction

Elaeagnus Elaeagnaceae | Russian olive Senjed Fruit Fresh

angustifolia

Rosa canina L. Rosaceae Dog rose Nastaran | Flowers Brewed

vahshi

Oliveria Apiaceae Moshkoorak Laal koohi | Flowers, Decoction

decumbens Vent flowering branch

Punica granatum | Lythraceae Pomegranate Anar Fruit Fresh

L.

Pistacia atlantica Anacardiaceae | Persian Peste Fruit Qil, fresh

turpentine tree | koohi
Curcuma longa Zingiberaceae | Turmeric Zard- Aerial parts Decoction
Choobeh

Salvia rosmarinus | Lamiaceae Rosemary Rosemary | leaves Decoction

Papaver Papaveraceae | Poppy Persian Aerial parts Plant poultice

macrostomum poppy

Biebersteinia Geraniaceae - Adamak Aerial parts Decoction

multifida

Syzygium Myrtaceae Clove Cloves Oil Plant poultice

aromaticum

Nigella sativa Ranunculaceae | Black cumin Siah-dane | Seeds Qil, decoction
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Linum Linaceae Flaxseed Kataan Seeds Fresh
usitatissimum

Smyrnium Apiaceae - Andol Aerial parts Decoction
cordifolium Boiss

Viola modesta | Violaceae Gilead Banafshe | Flowers Brewed
Fenz/

Astragalus Fabaceae - Gavan Aerial parts Decoction
gossypinus

Fischer

Rhus coriaria L. Anacardiaceae | Sicilian sumac | Somaq Fruit Fresh

Qualitative analyses of usage frequency

In this study, the most mentioned plants to manage knee pain were Ziziphus rotundata, Elaeagnus

angustifolia, Rosa canina, Oliveria decumbens Vent, Punica granatum L, and Pistacia atlantica (all of

them reported for 57.6 % usage) (Table 3).

Table 3. Qualitative analyses of usage frequency

Scientific name of plants Percentage @ of usage | RCF UR
frequency

Ziziphus rotundata 57.6 % 0.55 5
Elaeagnus angustifolia 57.6 % 0.55 5
Rosa canina L. 57.6 % 0.55 5
Oliveria decumbens Vent 57.6 % 0.55 5
Punica granatum L. 57.6 % 0.55 5
Pistacia atlantica 57.6 % 0.55 5
Curcuma longa 38.4 % 0.62 9
Salvia rosmarinus 38.4 % 0.62 9
Papaver macrostomum 38.4 % 0.62 9
Biebersteinia multifida 38.4 % 0.62 9
Syzygium aromaticum 34.6 % 0.58 6
Nigella sativa 34.6 % 0.58 6
Linum usitatissimum 19.2% 0.54 4
Smyrnium cordifolium Boiss. 19.2 % 0.54 4
Viola modesta Fenz/ 19.2% 0.54 4
Astragalus gossypinus | 15.3 % 0.59 7
Fischer

Rhus coriaria L. 15.3 % 0.59 7

4. DISCUSION AND CONCLUSION

The aim of this study was to document the usage of medicinal plants by the local community in llam
province, Iran, for the management of knee pain. As this knowledge has been transmitted orally
across generations, it is crucial to record it in order to find and develop effective treatments. Knee
pain is a common prolonged pain, experienced by almost everyone in lifetime. Treating this pain is
limited to NSAID medications. Taking NSAIDs is limited to short-term periods. Also, adverse effects
such as renal damage, gastrointestinal ulceration, and blood coagulation disorders may occur (2).
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Exploring alternative approaches such as medicinal plants can be a potential solution, given the
limited effective treatments. This study reports several native medicinal plants including Ziziphus
rotundata, Elaeagnus angustifolia (Russian olive), Rosa canina L (Dog rose), Oliveria decumbens
Vent (Moshkoorak), Punica granatum L (Pomegranate), Pistacia atlantica (Persian turpentine tree),
Curcuma longa (Turmeric), Salvia rosmarinus (Rosemary), Papaver macrostomum (Poppy),
Biebersteinia multifidi, Syzygium aromaticum (Clove), Nigella sativa (Black cumin), Linum
usitatissimum (Flaxseed), Smyrnium cordifolium Boiss, Viola modesta Fenzl (Gilead), Astragalus
gossypinus Fischer, and Rhus coriaria L (Sicilian sumac), which are discussed here in order of usage
frequency. For each plant, attempts have been made to present ethnobotanical features of the same
part that the local people use.

Ziziphus rotundata

Genus Ziziphus contains alkaloids, flavonoids, terpenoids, and saponin bioactive compounds, which
have shown antimicrobial, anticancer, antidiabetic, antidiarrheal, anti-inflammatory, and anti-pyretic
properties. Although the analgesic effects of this plant have not been studied yet, but its toxic effects
have already been worked on mice and no toxicity has been seen. However, generalizing this result
to humans requires further clinical trials (4).

Elaeagnus angustifolia

Elaeagnus angustifolia has been usrd for the relief of pain and inflammation in patients with
rheumatoid arthritis in Iranian locals and also, as an antipyretic agent in Turkey (5). Fruit extract is rich
in flavonoids, coumarone, saponins, carotenoids, and tannins (6). The same as NSAIDs, this fruit
extract inhibits cyclooxygenase-2 enzyme (COX-2) that leads to MAPK pathway inhibition and
relieves inflammatory pain subsequently (7). Besides that, antimicrobial and anti-tumor effects of
ethanolic fruit extract on glioblastoma carcinogenesis were reported before (8,9). The mechanism of
anti-tumor activity is based on modulating cell-cycle process, anti-proliferative properties, and cell
invasion inhibition (10). Finally, further clinical studies are required to prove analgesic effects.

Rosa canina L

Roza canina L flowers have shown anti-tumor, immunomodulatory, antioxidant, analgesic,
antidiabetic, and neuroprotective effects (11). The anti-inflammatory effect was explained by reducing
C-reactive protein (CRP) (an acute inflammatory protein) levels (12,13), But a clinical study failed to
prove it. This clinical study on 20 female patients with arthritis rheumatoid reported no improvement in
symptoms (14). This result may be caused by the small sample size and unisex population since
females intend to show greater immune responses (15). Performing more clinical studies clarifies this
issue.

Oliveria decumbens Vent

A decoction of O. decumbens's flowers has been used to treat pain in local people. Previous studies
have shown analgesic, anti-inflammatory, and anti-tumor properties of O. decumbens (16,17). These
properties can be caused by myristicin, thymol, and carvacrol compounds (18). To our findings,
analgesic effects have not been experimented previously.

Punica granatum L.

The analgesic effects of P. granatum fruit have been previously stated through various mechanisms.
Pomegranate fruit extract inhibits COX-2 enzyme. Inhibiting COX-2 leads to MAPK pathway inhibition,
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which inhibits inflammation and pain (19,20). It also inhibits inflammation by inhibiting nitric oxide
production (19). Pomegranate also inhibits peripheral pain. The peripheral analgesic effect is
interpreted as inhibiting peripheral nociceptors and subsequently, inhibiting pain conduction.
Nociceptive pain has two phases including the early phase and late phase. Previous studies on
various experimental models showed that P. granatum fruit suppresses both phases, which result in
suppressing inflammatory pain (21). Also, it contains ellagic acid, which acts as an agonist for
gamma-aminobutyric acid (GABA) that inhibits neuropathic pain (22). Considering these results, P.
granatum fruit is a good candidate as an analgesic agent. This plant also has other therapeutic
actions, including anti-microbial properies (23).

Pistacia atlantica

Fruits of P. atlantica contain several compounds including sabinene, bornyl acetate, camphene,
limonene, phenolic, and flavonoids. It seems that the antioxidant activity of P. atlantica fruits is a result
of phenolic and flavonoid compounds (24-26). The anti-inflammatory and wound-healing potencies of
fruit oil were observed in rats. Silver sulfadiazine (a medication for treating burn wound infections)
was used as a positive control. In this study, fruit oil contracted the wounds and promoted epithelial
layer formation (27). Besides that, the hydroalcoholic extract was examined for healing OA pain, in
which OA was induced in 50 Wistar rats. After 12 weeks of treatment, the extract reduced pain
significantly (28). Also, the analgesic potential of tree gum has been previously studied. This study
included 84 Iranian patients for 12 weeks. In which the analgesic effect of tree gum was compared to
diclofenac gel (an NSAID drug). Gum ointment improved pain more than diclofenac gel. This
analgesic effect was related to oleoresin, a resin in the tree gum (29). A similar study on 60 Iranian
patients compared P. atlantica gum against a placebo and revealed the same results (30).

Curcuma longa

Curcuma longa has been a common spice in Asian countries for centuries. It is rich in antioxidant
compounds, containing large quantities of flavonoids, phenols, tannins, and vitamin C. These
compounds have various effects, including antioxidant, anticancer, and anti-inflammatory activities
(31,32). The most explained mechanisms of anti-inflammatory effects are the removal of reactive
agents, the chelation of metals, and elevated serum levels of inflammatory mediators (33,34).
Increasing total antioxidant capacity was observed by taking daily supplementations of curcumin, the
main constituent of C. longa (33). Pain healing effect of curcumin in OA patients was confirmed in a
previous systematic review study (35). Also, a clinical study investigated the analgesic effect of C.
longa in knee’s OA patients. Daily doses of curcumin tablets (1000 mg) and ibuprofen (1200 mg) (a
NSAID drug) were taken for 30 days. Curcumin showed the same potency as ibuprofen (36). The
advantages of curcumin over ibuprofen are less serious gastrointestinal adverse effects and less
limitation of its use in background diseases. Curcumin tablets are widely used to control pain. The
toxicity profile of the plant was evaluated; no toxicity in rats (37) and no liver toxicity in healthy human
subjects have been observed (38).

Salvia rosmarinus

Salvia rosmarinus, referred to as rosemary, has shown various pharmacologic activities including
antimicrobial, anti-aging, anti-inflammatory, anti-tumor, and anti-nociceptive activities (39-41).
The major phytochemicals of the aqueous extract of wild rosemary leaves that cause these effects
are alkaloids, flavonoids, tannins, and saponins (42). Topical ointment of rosemary has been used to
reduce inflammatory pain for sports injuries (43). Besides, a clinical study was performed on 111
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geriatric patients with OA. In this study, rosemary was compared to ibuprofen (an NSAID drug) and
both had the same efficacy in reducing pain (44). For several years, the use of rosemary ointments to
reduce joint pain has been part of the treatment regimen for OA patients (45).

Papaver macrostomum

Papaver macrostomum has been used as a significant pain killer since ancient times (46). Opioids,
synthetic derivatives of P. macrostomum, are potent analgesics and cornerstone of severe pain
management in a clinical setting (46—49). Opioid alkaloids are found mostly in the aerial parts of the
genus Papaver (50). Despite the therapeutic effects, pain management with opioids has been
encountered with limitations, including drug dependency, addiction, and tolerance to analgesic effects
(46,51,52). In order to investigate the toxicokinetics of poppy seeds, a recent study reported three
patients. They showed adverse effects such as metabolic acidosis, convulsions, myalgia, etc. Poppy
seeds contain thebaine, an alkaloid compound. Authors have claimed that observed clinical
symptoms are related to thebaine blood concentration, considering previous neurotoxic effects of
thebaine in animals (53). The toxicological profile of this plant should be considered in further clinical
studies to determine an appropriate therapeutic window.

Biebersteinia multifida

Anti-inflammatory, analgesic, antioxidant, and anti-tumor effects of Biebersteinia species are
supposed to be caused by flavonoids, alkaloids, phenylpropanoids, terpenoids, essential oils, and
fatty acids content (54). B. multifida extracts have shown cytotoxic activity on breast cancer, ovarian
cancer, and human cervix cancer cell lines (55). To our knowledge, there is no previous study on the
analgesic effect of B. multifida.

Syzygium aromaticum

S. aromaticum essential oil is reported to heal pain as a plant poultice. The main constituent of this
plant is eugenol, which has shown several therapeutic properties including analgesic, antioxidant,
anti-inflammatory, and anti-tumor activity (56-58). S. aromaticum has been shown to strengthen the
cells' apoptotic process that clarifies indications in cancer treatment (59). Analgesic effects of S.
aromaticum are yet to be investigated.

Nigella sativa

Nigella sativa has been referred to as a miracle herb, because of its significant pain healing power.
Anticancer, antiulcer, analgesic, immunomodulatory, and anti-inflammatory properties have been
reported previously (60,61). Having anti-inflammatory activity, the seeds are effective in treating
disrupted inflammatory diseases such as arthritis rheumatoid, which is a result of thymoquinone, the
main active phytochemical of seed oil (,62). Further clinical studies are required to prove analgesic
effects.

Linum usitatissimum

Nutrient seeds of L. usitatissimum (also known as flax) contain fatty acids, fibers, phytoestrogen
lignans, cyanogenic glycosides, flavonoids, and antioxidant compounds (63,64). These seeds have
been used to treat anti-inflammatory diseases worldwide (65), which can be indicated as an analgesic
outcome. On the other hand, seeds contain cyanogenic glycosides, producing hydrogen cyanide that
leads to acute cyanide poisoning. This toxic potential limits the seed's daily intake. Besides that,
young men and pregnant women should take precautions taking seeds, since it has phytoestrogenic
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lignans. These lignans can cause hormonal disorders in the mentioned people (66). Although llamian
local people use this plant to control pain, considering these challenges, L. usitatissimum does not
seem to be a suitable option for pain relief.

Smyrnium cordifolium Boiss

This medicinal plant has been used to treat gastrointestinal pain, anxiety, and insomnia previously
(67). Essential oils of this plant prolong the onset time of seizure and decrease the duration of seizure
through GABAergic activity (68), which can treat anxiety, insomnia, and pain. Also, the aqueous
extract has high antioxidant activity which may be caused by phenolic and flavonoid contents (69).
These finding promotes S. cordifolium as an analgesic agent.

Viola modesta Fenzl

The present study reports that locals brew V. modesta flowers to reduce pain. This plant is a native
plant that grows in the western parts of Iran. As it has been detected most recently, there are limited
studies that have investigated it (70). According to Bahramnejad and colleagues, this plant contains
cyclotides (71). Cyclotides are disulfide-rich peptides which are coming to attention as a molecular
scaffold for peptide-based therapeutics (72). These peptides are expressed in all parts of V. modesta.
The highest level is in capsules of flowers (71). Considering the lack of data, the analgesic effect of V.
modesta is yet to be discovered.

Astragalus gossypinus Fischer

Tragacanth gum of A. gossypinus, commonly known as "Katira", has been applied topically as an
analgesic by local Iranians (73). Major phytochemicals of A. gossypinus are cycloartane triterpene
glycosides, labdane diterpenoids, flavonoids, and polysaccharides, which are responsible for the
antioxidant activity of A. gossypinus (74). Further experimental studies are required to prove the
analgesic effects of A. gossypinus.

Rhus coriaria L

Rhus coriaria's fruit, sumac, has been a common spice in Iran since old times. Sumac has been
related to antioxidant, antidiabetic, and anti-nociceptive properties (75). Several studies have focused
on its anti-nociception effects. The pain healing effect of sumac was compared to triamcinolone (a
medium-high potency steroid). This study investigated patients with recurrent aphthous stomatitis,
which is characterized by painful aphthous ulcers in the oral space. Sumac was used for six days and
reduced lesion size and pain subsequently (76) but it seems that the observed analgesic effect may
be due to reducing the lesion size. Another study compared hydroalcoholic leaf extract with two
positive controls including morphine (an opioid drug) and aspirin (an NSAID). Anti-nociception was
examined by writhing, tail flick, and formalin tests. The extract showed significant analgesic effects
compared to both positive controls. Therefore, it can inhibit pain via both the central and peripheral
routes and may inhibit prostaglandin synthesis (77). Prostaglandins are inflammatory mediators that
contribute to pain exacerbation (78). In the mentioned in vivo study, the anti-nociceptive effect was
related to its flavonoid content (77). These studies prove sumac's potential for analgesic effect.

This study reports on 17 medicinal plants. Some of these are currently used for treating patients. For
others, there are insufficient previous studies. Some of these plants are not recommended for pain
relief owing to the presence of toxic substances. Some of them are novel and have the potential to be
used in future studies. These results encountered some limitations including a small sample
population and limited previous pharmacologic data on phytochemicals.
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. Among the medicinal plants that llamain people use to treat knee pain, C. longa and S. rosmarinus
pharmaceutical products are currently on the market. The present study recommends performing
further clinical studies on E. angustifolia, R. canina, P. granatum L, P. atlantica, N. sativa, and R.
coriaria L.

5. REFERENCES

Agaliotis M, Mackey MG, Jan S, Fransen M. Burden of reduced work productivity among
people with chronic knee pain: a systematic review. Occup Environ Med. 2014 Sep
1;71(9):651 LP — 659.

Duong V, Oo WM, Ding C, Culvenor AG, Hunter DJ. Evaluation and Treatment of Knee Pain:
A Review. JAMA. 2023 Oct 24;330(16):1568-80.

3. Tabassum M, Ahmed N, Majumder J, TabassumN, Islam MA. Anthelmintic and analgesic activities

10.

11.

12.

13.

of different solvent fractions of crude methanolic extract of Baccaurea ramiflora (Lour.) fruit
peels and seeds with molecular docking analysis . J Herbmed Pharmacol. 2024;13(3):450-
460. doi: 10.34172/jhp.2024.50446.

El Maaiden E, El Kharrassi Y, Qarah NAS, Essamadi AK, Moustaid K, Nasser B. Genus
Ziziphus: A comprehensive review on ethnopharmacological, phytochemical and
pharmacological properties. J Ethnopharmacol. 2020 Sep 15;259:112950.

Mahboubi M. Elaeagnus angustifolia and its therapeutic applications in osteoarthritis. Ind
Crops Prod. 2018 May 3;121:36—45.

Farahbakhsh S, Arbabian S, Emami F, Moghadam BR, Ghoshooni H, Noroozzadeh A, et al.
Inhibition of cyclooxygenase type 1 and 2 enzyme by aqueous extract of Elaeagnus
angustifolia in mice. Basic Clin Neurosci. 2011 ;2(2):31-7.

Arab S, Bahraminasab M, Yazdani A, Abdolshahi A. Effects of whole fruit extract of Elaeganus
angustifolia L. on glioblastoma cell lines. J Microbiol Biotechnol food Sci. 2022 Apr 1;11(5 SE-
Biotechnology):e4314.

Zarban A, Azaryan E, Binabaj MM, Karbasi S, Naseri M. Green synthesis of
nanohydroxyapatite trough Elaeagnus angustifolia L. extract and evaluating its anti-tumor
properties in MCF7 breast cancer cell line. BMC Complement Med Ther. 2023 Sep
26;23(1):338.

Nasiri S, Mahmoudvand H, Shakibaie M, Mousavi SAH, Sepahvand A. Antifungal effects of
zinc nanoparticles green synthesized by Lavandula angustifolia extract, alone and combined
with nystatin against Candida albicans, a major cause of oral candidiasis. J Herbmed
Pharmacol. 2022;11(4):540-545. doi: 10.34172/jhp.2022.62.

Khazaei M, Khazaei MR, Pazhouhi M. An overview of therapeutic potentials of Rosa canina: A
traditionally valuable herb. WCRJ. 2020 May 4;7:e1580.

Winther K, Rein E, Kharazmi A. The anti-inflammatory properties of rose-hip.
Inflammopharmacology. 1999;7(1):63-8.

Kharazmi A, Winther K. Rose hip inhibits chemotaxis and chemiluminescence of human
peripheral blood neutrophils in vitro and reduces certain inflammatory parameters in vivo.
Inflammopharmacology. 1999;7(4):377-86.

Kirkeskov B, Christensen R, Bligel S, Bliddal H, Danneskiold-Samsge B, Christensen LP, et
al. The effects of rose hip (Rosa canina) on plasma antioxidative activity and C-reactive protein

34



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

International Journal of Ecological Economics & Statistics

in patients with rheumatoid arthritis and normal controls: A prospective cohort study.
Phytomedicine. 2011 Aug 15;18(11):953-8.

Ciarambino T, Para O, Giordano M. Immune system and COVID-19 by sex differences and
age. Women'’s Heal. 2021 Jan 1;17:17455065211022262.

Mousavi SS, Karami A, Movahhed Haghighi T, Taban A, Nahar L, Sarker SD. Phytochemistry
of Oliveria decumbens Vent. (Apiaceae) and its therapeutic potential: A systematic review.
Fitoterapia. 2023 Aug 9;170:105647.

Khodavirdipour A, Haddadi F, Rouhani nejad H, Shiri Y, Preetha Tilak V. In vitro evaluation of
pro-apoptotic and anti-metastatic activity of Oliveria decumbens vent. extract, an endemic
Persian medicinal plant, on HT-29 colorectal cancer cell line. Biocatal Agric Biotechnol. 2023
Nov 14;54:102939.

Escobar A, Pérez M, Romanelli G, Blustein G. Thymol bioactivity: A review focusing on
practical applications. Arab J Chem. 2020 Dec 1;13(12):9243-69.

Guerrero-Solano JA, Jaramillo-Morales OA, Velazquez-Gonzalez C, De la O-Arciniega M,
Castafieda-Ovando A, Betanzos-Cabrera G, et al. Pomegranate as a potential alternative of
pain management: A Review. 2020 Mar 30;9(4):419.

Maphetu N, Unuofin JO, Masuku NP, Olisah C, Lebelo SL. Medicinal uses, pharmacological
activities, phytochemistry, and the molecular mechanisms of Punica granatum L.
(pomegranate) plant extracts: A review. Biomed Pharmacother. 2022 Jul 14;153:113256.

Guerrero-Solano JA, Bautista M, Espinosa-Juarez J V, Moreno-Rocha LA, Betanzos-Cabrera
G, Salanta LC, et al. Differential antinociceptive efficacy of peel extracts and lyophilized juices
of three varieties of Mexican pomegranate (Punica granatum L.) in the formalin test. Plants.
2023 Dec 27;12(1):131.

Guerrero-solano JA, Bautista M, Cruz-cansino N, Chehue-romero A, Jaramillo-morales OA.
Effect of Lyophilized juice of Punica granatum L. in antinociceptive and inflammatory pain.
2021 Jan; 13(1) :17-19.

Benmohamed M, Guenane H, Messaoudi M, Zahnit W, Egbuna C, Sharifi-Rad M, et al.
Mineral profile, antioxidant, anti-Inflammatory, antibacterial, anti-urease and anti-a-amylase
activities of the unripe fruit extracts of Pistacia atlantica. Molecules. 2023 Jan 1, 28(1), 349.

Elkoraichi I, Latif M, El Fager O, Elaje R, Thoume A, Mtairag EM, et al. In vivo and in vitro
evaluation of antioxidant, antihemolytic, acute toxicity effects and high-performance liquid
chromatography analysis of an aqueous extract of Moroccan Punica granatum L. J Herbmed
Pharmacol. 2023;12(1):168-175. doi: 10.34172/jhp.2023.17.

Mahjoub F, Akhavan Rezayat K, Yousefi M, Mohebbi M, Salari R. Pistacia atlantica Desf. A
review of its traditional uses, phytochemicals and pharmacology. J Med Life. 2018 Jul-
Sep;11(3):180-186.

Choghakhori R, Abbasnezhad A, Yazdi M, Ahmadvand H. Antidiabetic, hypolipidemic, and
antioxidant activities of Pistacia atlantica: A systematic review and meta-analysis of preclinical
studies. Phyther Res. 2023 Sep 1;37(9):3698-711.

Mirmohammadsadegh N, Shakoori M, Moghaddam HN, Farhadi R, Shahverdi AR, Amin M.
Wound healing and anti-inflammatory effects of bacterial cellulose coated with Pistacia
atlantica fruit oil. DARU J Pharm Sci. 2022 Nov 18;30(1):1-10.

Borzooeian G, Tanideh N, Lotfi M, Mokhtari M, Nazem H, Sani M, et al. Evaluation the effect
of Pistacia atlantica hydro alcoholic extract with bone marrow- derived stem cells on induced

35



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

International Journal of Ecological Economics & Statistics

knee osteoarthritis in rat. Iran J Orthop Surg. 2016 March ;14(1):30—41.

Peivastegan M, Rajabi M, Zaferani Arani H, Olya M, Atashi HA, Abolghasemi S. Comparing
the effects of oleoresin of Pistacia atlantica tree and diclofenac gel on the knee osteoarthritis
improvement. Shiraz E-Medical J. 2020 Feb 28; 21(10):e98293.

Khamevar A, Ebrahimzadeh MA, Moosazadeh M, Shayesteh Azar M, Saeedi M, Bakhtiary Far
A, et al. Effectiveness of Pistacia atlantica on older adult knee osteoarthritis, a randomized
triple blind clinical trial. Phyther Res. 2021 Sep 1;35(9):5125-32.

Permatananda P, Aryastuti A, Cahyawati PN, Udiyani DPC, Wijaya D, Pandit IGS, et al.
Phytochemical and antioxidant capacity test on turmeric extract (Curcuma longa) traditionally
processed in Bali. J Phys Conf Ser. 2020 Nov 28;1869(1):12035.

Firmansyah D, Sumiwi SA, Saptarini NM, Levita J. Curcuma longa extract inhibits the activity
of mushroom tyrosinase and the growth of murine skin cancer B16F10 cells. J Herbmed
Pharmacol. 2023;12(1):153-158. doi: 10.34172/jhp.2023.15.

Jakubczyk K, Druzga A, Katarzyna J, Skonieczna-Zydecka K. Antioxidant potential of
curcumin—A meta-analysis of randomized clinical trials. 2020 Nov 6;9(11):1092.

Memarzia A, Khazdair MR, Behrouz S, Gholamnezhad Z, Jafarnezhad M, Saadat S, et al.
Experimental and clinical reports on anti-inflammatory, antioxidant, and immunomodulatory
effects of Curcuma longa and curcumin, an updated and comprehensive review. Biofactors.
2021 May;47(3):311-350.

Alvarenga LH, Marconato GG, Fracaro GG, Laurindo LF, Araujo AC, Rubira CJ, et al. The
effects of Curcuma Longa on the osteoarthritis: A systematic review of placebo-controlled
clinical studies. Med Res Arch. 2022 Jun 20;10(6).

Gomes TPO, Souza JIN, Somerlate LC, Mendonga VA, Lima NM, Carli GP, et al. Miconia
albicans and Curcuma longa herbal medicines positively modulate joint pain, function and
inflammation in patients with osteoarthritis: a clinical study. Inflammopharmacology. 2021 Jan
16;29(2):377-91.

lweala EJ, Uche ME, Dike ED, Etumnu LR, Dokunmu TM, Oluwapelumi AE, et al. Curcuma
longa (Turmeric): ethnomedicinal uses, phytochemistry, pharmacological activities and toxicity
profiles—A review. Pharmacol Res - Mod Chinese Med. 2023 March;6:100222.

HV S, V Thomas J, HS V, K S. An open label, single arm, prospective clinical study to evaluate
liver safety and tolerability of PUREMERIC™ (standardized extract from Curcuma longa) in
healthy subjects. Toxicol Reports. 2021;8:1955-9.

Choukairi Z, Hazzaz T, José MF, Fechtali T. The cytotoxic activity of Salvia officinalis L. and
Rosmarinus officinalis L. leaves extracts on human glioblastoma cell line and their antioxidant
effect. JCIM. 2020 Dec 25;17(4): 20180189.

de Macedo LM, Santos EM, Militao L, Tundisi LL, Ataide JA, Souto EB, et al. Rosemary
(Rosmarinus officinalis L., syn Salvia rosmarinus Spenn.) and its topical applications: A review.
Plants. 2020 May 21, 9(5), 651.

Noor S, Mohammad T, Rub MA, Raza A, Azum N, Yadav DK, et al. Biomedical features and
therapeutic potential of rosmarinic acid. Arch Pharm Res. 2022 Apr 7;45(4):205-28.

Aziz E, Batool R, Akhtar W, Shahzad T, Malik A, Shah MA, et al. Rosemary species: a review
of phytochemicals, bioactivities and industrial applications. South African J Bot. 2022 Dec
13;151:3—-18.

36



42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

International Journal of Ecological Economics & Statistics

Nakisa N, Ghasemzadeh Rahbardar M. Therapeutic potential of Rosemary (Rosmarinus
officinalis L.) on sports injuries: a review of patents. Res J Pharmacogn. 2022 July;9(3):71-83.

Asadi E, Gholami M, Shirzadegan R, Mokhayeri Y, Beiranvand A. Comparing the effects of
Rosemary ointment and Ginger ointment on pain and physical performance of elderly people
with knee osteoarthritis: a randomized controlled clinical trial. Salmand Iran J Ageing. 2024
Apr;19(1).

Heydari Z, Ansari Jaberi A, Seyed Bagheri SH, Negahban Bonabi T. Effects of Rosemary oil
on osteoarthritis symptoms in the elderly: a double-blind randomized control. JOHE. 2022 Jul
1;11(3):171-9.

Trang T, Al-Hasani R, Salvemini D, Salter MW, Gutstein H, Cahill CM. Pain and Poppies: the
good, the bad, and the ugly of opioid analgesics. J Neurosci. 2015 Oct;35(41):13879-88.

Saeed-Abadi S, Ranjbaran M, Jafari F, Najafi-Abedi A, Rahmani B, Esfandiari B, et al. Effects
of Papaver rhoeas (L.) extract on formalin-induced pain and inflammation in mice. Pakistan J
Biol Sci. 2012 Nov;15(21):1041-4.

Pergolizzi J V, Magnusson P, LeQuang JA, Gharibo C, Varrassi G. The pharmacological
management of dental pain. Expert Opin Pharmacother. 2020 Apr;21(5):591-601.

Friedman A, Nabong L. Opioids: pharmacology, physiology, and clinical implications in pain
medicine. Phys Med Rehabil Clin N Am. 2020 May;31(2):289-303.

Aalinezhad S, Dabaghian F, Namdari A, Akaberi M, Emami SA. Phytochemistry and
pharmacology of alkaloids from Papaver spp.: a structure—activity based study. Phytochem
Rev. 2024 May 2.

Mercadante S, Arcuri E, Santoni A. Opioid-induced tolerance and hyperalgesia. CNS Drugs.
2019 Oct;33(10):943-55.

Butnariu M, Quispe C, Herrera-Bravo J, Pentea M, Sarac |, Kisimler AS, et al. Papaver
plants: current insights on phytochemical and nutritional composition along with
biotechnological applications. Oxid Med Cell Longev. 2022 Feb 3:2041769.

Penafiel R, Yoo D, Turner C, Brown JA, McDonald C, Tran J, et al. Toxicokinetics of thebaine
in those consuming non-food grade poppy seeds as a tea. Clin Toxicol (Phila). 2023
Sep;61(9):644-8.

Zhang B, Jin X, Yin H, Zhang D, Zhou H, Zhang X, et al. Natural Products, traditional uses and
pharmacological activities of the genus Biebersteinia (Biebersteiniaceae). Plants . 2020 May
7;9(5).

Irvani Z, Mehrbani M, Farzin H, Majidi B, Mohammadi A, Toroghi R, et al. Cytotoxic effect of
Biebersteinia muiltifida alcoholic extracts on MCF-7, HelLa, and A2780 cell lines. Arch Razi
Inst. 2021 Sep 1;76(3):609-19.

El-Saber Batiha G, Alkazmi LM, Wasef LG, Beshbishy AM, Nadwa EH, Rashwan EK.
Syzygium aromaticum L. (Myrtaceae): traditional uses, bioactive chemical constituents,
pharmacological and toxicological activities. Biomolecules. 2020 Jan 30;10(2):202.

Pandey VK, Srivastava S, Ashish, Dash KK, Singh R, Dar AH, et al. Bioactive properties of
clove (Syzygium aromaticum) essential oil nanoemulsion: A comprehensive review. Heliyon.
2024 Jan;10(1):e22437.

Chbel A, Elmakssoudi A, Rey-Méndez M, Barja JL, Soukri A, El Khalfi B. Analysis of the
chemical compositions of six essential oils and evaluation of their antioxidant and antibacterial

37



58.

59.

60.

61.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

International Journal of Ecological Economics & Statistics

activities against some drug-resistant bacteria in aquaculture. J Herbmed Pharmacol.
2022;11(3):401-408. doi: 10.34172/jhp.2022.46.

Das A, K H, S K DK, K HR, Jayaprakash B. Evaluation of therapeutic potential of eugenol-a
natural derivative of Syzygium aromaticum on cervical cancer. Asian Pac J Cancer Prev. 2018
Jul 27;19(7):1977-85.

Rashwan HK, Mahgoub S, Abuelezz NZ, Amin HK. Black cumin seed (Nigella sativa) in
inflammatory disorders: therapeutic potential and promising molecular mechanisms. Drugs and
Drug Candidates. 2023 June 17;2(2):516-37.

Belgaumi Ul, Patil S, Gandhi JM, Shete AS. The many therapeutic applications of Nigella
sativa--a review of literature. J Evol Med Dent Sci. 2020 July;9(30):2151-8.

Paseban M, Niazmand S, Soukhtanloo M, Tayyebi Meibodi N. The preventive effect of Nigella
sativa seed on gastric ulcer induced by indomethacin in rat. J Herbmed Pharmacol.
2020;9(1):12-19. doi: 10.15171/jhp.2019.0262.  Arslanoglu F, Ayta¢ S. The important in
terms of health of Flax (Linum usitatissimum L.). Int J Life Sci Biotechnol. 2020 Apr
15;3(1):95-107.

Yang J, Wen C, Duan Y, Deng Q, Peng D, Zhang H, et al. The composition, extraction,
analysis, bioactivities, bioavailability and applications in food system of flaxseed (Linum
usitatissimum L.) oil: a review. Trends Food Sci Technol. 2021 Dec;118:252—60.

Mueed A, Shibli S, Jahangir M, Jabbar S, Deng Z. A comprehensive review of flaxseed (Linum
usitatissimum L.): health-affecting compounds, mechanism of toxicity, detoxification,
anticancer and potential risk. Crit Rev Food Sci Nutr. 2023 Dec 21;63(32):11081-104.

Akter Y, Junaid M, Afrose SS, Nahrin A, Alam MS, Sharmin T, et al. A comprehensive review
on Linum usitatissimum medicinal plant: its phytochemistry, pharmacology, and
ethnomedicinal uses. Mini Rev Med Chem. 2021 Feb 3;21(18):2801-34.

Doodman S, Saeidi K, Lorigooini Z, Kiani M. Chemical composition of essential oils from
Smyrnium cordifolium Boiss. (Apiaceae) ecotypes. Biochem Syst Ecol. 2023 Oct;110:104682.

Abbasi N, Mohammadpour S, Karimi E, Aidy A, Karimi P, Azizi M, et al. Protective effects of
Smyrnium cordifolium boiss essential oil on pentylenetetrazol-induced seizures in mice:
involvement of benzodiazepine and opioid antagonists. J Biol Regul Homeost Agents. 2017
Jul-Sep;31(3):683-9.

Tabaraki R, Ghadiri F. In vitro antioxidant activities of aqueous and methanolic extracts of
Smyrnium cordifolium Boiss and Sinapis arvensis L. Int Food Res J. 2013;20(5).

Mozaffarian V. Identification of medicinal and aromatic plants of Iran. éditeur non identifié;
2013.

Bahramnejad B, Kodari N, Rostamzadeh J, Maroofi H, Torkaman S. Molecular cloning and
characterization of a cyclotide gene family in Viola modesta Fenzl. mdrsjrns. 2015 Nov
1;17(6):1637—49.

Jagadish K, Camarero JA. Cyclotides, a promising molecular scaffold for peptide-based
therapeutics. Biopolymers. 2010;94(5):611-6.

Amiri MS, Joharchi MR, Nadaf M, Nasseh Y. Ethnobotanical knowledge of Astragalus spp.:
The world’s largest genus of vascular plants. Avicenna J phytomedicine. 2020 Mar-
Apr;10(2):128-42.

Sadeghi Z, Alizadeh Z, Moridi Farimani M. Recent reports in the biggest herbal genus,

38



74.

75.

76.

77.

International Journal of Ecological Economics & Statistics

Astragalus, in Iran; with a special viewpoint on tragacanth gum production. Nat Prod Res.
2023 June 27:1-19.

Alsamri H, Athamneh K, Pintus G, Eid AH, Iratni R. Pharmacological and antioxidant activities
of Rhus coriaria L. (Sumac). Antioxidants. 2021 Jan 8;10(1),73.

Lavaee F, Ghasemi M, Amiri MA, Farshidfar N. The comparative effects of Rhus Coriaria and
triamcinolone in patients with recurrent aphthous stomatitis: a single-blinded randomized
controlled clinical trial. Biomed Res Int. 2022;1:5855067.

Mohammadi S, Zarei M, Zarei MM, Salehi |. Effect of hydroalcoholic leaves extract of Rhus
Coriaria on pain in male rats. Anesthesiol pain Med. 2016 Feb;6(1):e32128.

Jang Y, Kim M, Hwang SW. Molecular mechanisms underlying the actions of arachidonic acid-
derived prostaglandins on peripheral nociception. J Neuroinflammation. 2020 Jan 22;17(1):30.

39



