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ABSTRACT 

The aims of study were to investigate the analgesic, antioxidant activities of Rhus pentaphylla ethanolic extracts (leaves 

and fruits). Three animal models were used to evaluate the possible analgesic effect such as, hot plate, writhing and 

formalin tests. The antioxidant activity of both extracts were evaluated using DPPH and FRAP tests. Total phenolic 

compounds, condensed tannins and flavonoids were also estimated. Our findings demonstrates that ethanolic extracts of 

Rhus pentaphylla possess an analgesic remarkable effect of leaves followed by fruits in all experimental models, in hot 

plate assay time of latency was increased significantly (p≤0.001) in treated groups at all doses in comparison to the 

negative control. In writhing test, treated animals by both extracts at all pharmacological doses demonstrates notable 

reduction (p≤0.001) of writhing numbers. Concerning formalin test, administration of Rhus pentaphylla extracts reduce 

significantly (p≤0.001) licking time in both phases indicates a possible central and peripheral mechanisms respectively. 

Moreover, leaves extract possess an important antioxidant capacity (IC50= 47,20 ± 0,23 µg/ml; IC50= 64,10 ± 0,73 

µg/ml for DPPH and FRAP assays respectively) than fruits extract (IC= 55,24 ± 0,26 µg/ml; IC50= 75,30 ± 1,01 µg/ml). 

This last recorded activity due to the amount of total polyphenols in leaves (13,25 ± 0,01 mg GAE/g DW) as compared 

to the fruits (12,97 ± 0,26 mg GAE/g DW). 
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INTRODUCTION 

 Humans to prevent, relieve or treat many of the 

diseases use various plants found in the environment. The 

use of medicinal plants has evolved gradually with the 

changing needs of humans. Subsequently, the 

accumulated experimental knowledge has enabled 

humans to take plants as an essential source of medicine 

(Sofowora et al., 2013).  

 Today modern medicine relies heavily on plants, 

the therapeutic benefits of which have been confirmed. 

What parts and forms of plants are used, they are 

extremely rich in compound chemical complexes with 

significant antioxidant capacities and health benefits 

(Naczk and Shahidi, 2004). Plants contain thousands of 

different constituents, which present to very diverse 

chemical families, such as phenols, flavonoids, 

terpenoids and steroids (Zekri, 2017). 

 Mediterranean regions such as Morocco have a 

significant plant biodiversity, it is full of plant species of 

therapeutic, nutritional, cosmetic and industrial interest 

(Idm'hand et al., 2020; Kachmar et al., 2021). 

Unfortunately, several wild plants traditionally known for 

their interesting biological and therapeutic properties are 

few or not investigated. In this context, the genus Rhus 

belongs to the family Anacardiaceae is known for these 

pharmacological activities, including antitumor, 

hypoglycemic, antiacetylcholinesterase and antidiarrheal 

effects (Ghouila et al., 2014; Sabzghabaee et al., 2014 ; 

Ben Barka, 2016 ; Benamar and Bennaceur, 2021). 

 In Morocco, Rhus pentaphylla (named Tizra), is 

a sumac shrub or small tree species. It is a Moroccan food 

and medicinal species used to treat diarrhea and 

abdominal colic and is used as a digestive (Lahsissene et 

al., 2009 ; El Abbouyi et al., 2014), but there is little 

information available on its bioactive composition and its 

pharmacological effects. 

 The aim of this study was to quantify and 

compare the bioactive compounds and to study the 

antioxidant and analgesic activities of the extracts 

obtained from the leaves and fruits of Rhus pentaphylla 

in order to prove its possible use as a potential natural 

source for human health. 
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MATERIALS AND METHODS 

Animals: The experimental protocols were executed 

using Swiss male mice (N= 150) weighing 28-33 g, bred 

in the central animal care facilities of Cadi Ayyad Unive-

rsity, Marrakech, Morocco. Animals were reared (six per 

cage) under controlled temperature (20 ± 2 °C), humidity 

(60%), and lighting (12/12h light/dark cycle), with free 

access to water and food. All the experiments were 

carried out in accordance with the European Council 

Directive (EEC, 1986/609) and duly approved by the 

Council Committee of research laboratories of the 

Faculty of Sciences, Cadi Ayyad University of 

Marrakech. All efforts were made to minimize the 

number of animals tested by using only six mice per 

experimental groups.  

Collection of Plant Material: Rhus pentaphylla was 

collected in April 2022 from the region of Sidi Rahal 

(GPS: 31°35'05.5"N 7°28'11.3"W), Morocco. 

Representative specimens were identified by Professor A. 

Ouhammou (Laboratory of Environment and Ecology) 

and deposited in the Herbarium of the Faculty of 

Sciences Semlalia, Cadi Ayyad University, Marrakech, 

Morocco.  

Preparation of Rhus pentaphylla extracts: In order to 

extract the compounds contained in the leaves and fruits 

of Rhus pentaphylla we proceeded to the realization of 

the ethanolic extracts by cold maceration. The plant 

material was dried at room temperature under the shade, 

rudely powdered and 70 g of the leaves and the fruits 

each were subjected to extraction using ethanol, for 24 

hours with continuous stirring using a magnetic bar. The 

macerates were filtered and concentrated with a rotary 

evaporator at 45 ° C to finally obtain the following 

yields: 22 % of ethanolic extract of the leaves and 21.5 % 

of ethanolic extract of the fruits of Rhus pentaphylla. 

Assessment of Total Phenolic Compounds, Tannins 

and Flavonoids Content in Rhus pentaphylla: Total 

phenolic compounds were determined 

spectrophotometrically using the Folin-Ciocalteu reagent. 

A quantity of 100 μl of the extract was mixed with 3.9 ml 

of distilled water and 100 μl of the freshly prepared 

Folin-Ciocalteu reagent, the sodium carbonate (Na2 CO3) 

(1 ml of 20 %) was added after 3 minutes. The whole was 

agitated and incubated at room temperature for 60 

minutes in the dark. The absorbance measurement was 

carried out using a spectrophotometer (VR-2000, Spain) 

at 725 nm. The results were expressed in milligrams 

equivalent of gallic acid per g of dry plant material 

(Wong et al., 2006).  

 The flavonoid compound of the extracts was 

quantified using the aluminum trichloride colorimetric 

method. The diluted extract (200 µl) was mixed with 800 

µl of distilled water and 60 µl of 5 % sodium nitrite 

solution (NaNO2). After 5 min, 40 µl of a 10% (AlCl3) 

solution was added. 400 μl of (Na2CO3) solution (1M) 

and 500 μl of distilled water were added to the mixture 

after 6 minutes of incubation at room temperature. The 

mixture was agitated to homogenize the contents and the 

absorbance was measured at 510 nm. The results were 

expressed in milligrams equivalent of catechin per g of 

dry plant material (Zhishen et al., 1999). 

 The method used for the determination of the 

tannin content is the vanillin method in an acidic 

medium. A vanillin solution (2 ml, 4% methanol) was 

added to 200 µl of the sample extract, then the mixture 

was stirred using a vortex and 1 ml of the HCl was added. 

The absorbance was measured at 500 nm after 20 min of 

incubation in the dark at 30 °C. Results were expressed as 

catechin per gram of extract (Maliki et al., 2021). 

Antioxidant Activity 

DPPH Assay: The antioxidant power of the ethanolic 

extracts of Rhus pentaphylla was evaluated by the 2,2-

Diphenyl-1-picrylhydrazyl (DPPH) free radical 

scavenging test. 100 μl of each methanolic solution of the 

extracts at different concentrations were added to 2.9 ml 

of the methanolic solution of DPPH (0.004 %). The 

prepared solutions were stirred and incubated for 1 hour 

at room temperature in the dark. The absorbance reading 

of each concentration was measured at 517 nm. The 

negative control was prepared by adding 100 μl of 

methanol with 2.9 ml of DPPH, and gallic acid was 

considered as a 50 % positive control. For each 

concentration, the test was repeated 3 times. The free 

radical scavenging activity is estimated using the 

following equation: 

(I %) = [Abs control - Abs extract/ Abs control] x 100 

 Where (I %) is the percentage of anti-free radical 

activity, Abs control is the absorbance of control and Abs 

extract is absorbance of the extract. The IC50 values have 

been determined graphically by linear regression 

(Bougandoura and Bendimerad, 2013). 

Reducing Power Assay: The ferric reducing antioxidant 

power (FRAP) was tested by preparing a mixture 

consisting of 1 ml of each concentration of the 

methanolic solutions of the extracts with the phosphate 

buffer solution (2.5 ml, 0.2 M, pH 6.6), then a potassium 

ferricyanide (K3Fe (CN)6) (2.5 ml, 1 %) was added. The 

mixture was incubated for twenty minutes at 50 °C. To 

stop the reaction, 2.5 ml of 10% trichloroacetic acid was 

added. The mixture was centrifuged for ten minutes at 

3000 revolutions per minute. Then, 2.5 ml of the 

supernatant liquid was added to the same volume of 

distilled water and 0.5 ml of 0.1% ferric chloride (FeCl3). 

Finally, the reading of the reaction medium absorbance 

was taken at 700 nm. BHT and quercetin were used as 

positive controls whose absorbance has been measured 

under the same conditions as the extracts. The 
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concentration of the extract providing 0.5 absorbance 

(IC50) was determined by measuring the coloration 

formed by the reduction of Fe3+ (Pan et al., 2008). 

Anti-nociceptive activity 

Hot plate test: In this experiment, we used a hot plate 

apparatus (UgoBasil, Italy; Socrel DS-37) with a 

temperature maintained at 55 ± 0.2 °C, the mice were 

placed individually on a plate surface and the reaction 

time was recorded, it is the latency time before licking 

the paws or jumping. The test was stopped at a latency 

period of 20 seconds, which was defined as complete 

analgesia to avoid damaging the mice tissue. The forty-

four animals were divided into eight groups of six mice 

each. Group I was treated with physiological serum (0.9 

% NaCl) as a control, group II, III and IV were treated 

with Rhus pentaphylla leaves extract at 100, 300 and 500 

mg / kg, respectively. Group V, VI and VII were treated 

with Rhus pentaphylla fruits extract at 100, 300 and 500 

mg/kg, respectively. The treatment was carried out 30 

min before the test. Group VIII was treated with 

morphine (2 mg/kg) as a positive control (Farouk et al., 

2008; Rios et al., 2013).  

Writhing test: To induce pain in mice, they were 

injected intraperitoneally by acetic acid (0.6%), 30 

minutes after the treatment by Rhus pentaphylla extracts. 

Forty-eight mice were divided into eight groups of 6 mice 

each. Group I received physiological serum (0.9% NaCl), 

group II, III and IV were treated with Rhus pentaphylla 

leaves extract at 100, 300 and 500 mg / kg, respectively; 

group V, VI and VII were treated with Rhus pentaphylla 

fruits extract at 100, 300 and 500 mg / kg, respectively 

and acetylsalicylic acid (200 mg/kg) was administered to 

group VIII. The animals were placed individually in a 

transparent Plexiglas enclosure to count the number of 

contortions during a period of 25min (the number of 

contortions was noted 5min after the injection of acetic 

acid) (Farouk et al., 2008). 

Formalin Test: In the current study, we used the method 

previously reported by De Miranda et al., (2001) with 

modifications. Briefly, 20 µl of 2 % formalin was 

injected subcutaneously into the right hind paw of mice. 

Allow each mouse to adjust the test box for 5 min prior to 

formalin injection. Nociceptive behavior was quantified 

as the total time spent licking and/or biting the injected 

paw. Quantification of nociceptive behavior occurs in 

two phases (Hunskaar and Hole, 1987), early nociceptive 

responses typically peaked 5 minutes after formalin 

injection (neurogenic phase), and 15-30 min after 

formalin injection peaked the late nociceptive response 

representing inflammatory phase. To this end, fifty-four 

mice were divided into nine groups of 6 mice each. 

Group I received physiological serum (0.9% NaCl), 

group II, III and IV were treated with Rhus pentaphylla 

leaves extract at 100, 300 and 500 mg / kg, respectively. 

Group V, VI and VII were treated with Rhus pentaphylla 

fruits extract at 100, 300 and 500 mg / kg, respectively. 

Acetylsalicylic acid (200 mg/kg) and morphine (2 mg/kg) 

were administered to group VIII and group IX 

respectively. 

Statistical Analysis: Results were shown as mean ± 

SEM and comparisons between experimental groups 

were made using t-test and one Way analysis of variance 

ANOVA followed by Tukey’s post hoc test. The value 

was considered statistically significant at (p≤ 0.05), the 

data were analysed using Sigma Plot 12.5 for Windows. 

RESULTS 

Assessment of Total Phenolics, Flavonoids and 

Tannins Content in Rhus pentaphylla: Ethanol extracts 

from Rhus pentaphylla leaves and fruits have a higher 

content of polyphenols, flavonoids and tannins. We 

noticed that the leaves are the richest in phenolic 

compounds, flavonoids, and tannins compared to the 

fruits (Table 1). 

 

Table 1: Total phenolic compounds, flavonoids and 

tannins content of ethanol extract of Rhus 

pentaphylla leaves and fruits.  

  
Leaves 

extract 

Fruits extract 

Total phenolics (mg 

GAE/g DW) 

13.25 ± 0.01 12.97±0.26 

Flavonoids (mg /g DW) 16.10 ± 0.04 14.99±0.05*** 

Tannins (mg CE/g DW) 14.55 ± 0.32 11.69±0.19* 

Values expressed as mean ± SEM. ***p ≤ 0.001; *p ≤ 0.05 Vs 

Leaves extract. 

Antioxidant Activity: The antioxidant activity of the 

leaves and fruits of the ethanolic extract of Rhus 

pentaphylla was tested in vitro using two complementary 

assays: DPPH and assay of the reducing power. 

 The inhibitory concentration (IC50), is 

represented in Table 2. The antioxidant properties were 

compared to those of quercetin and butylated 

hydroxytoluene (BHT). Stronger antioxidant activity was 

indicated by lower IC50 values. 

 Both Rhus pentaphylla extracts showed 

significant antioxidant activity, with the DPPH test the 

lowest IC50 was obtained for the leaf extract (IC50 = 

47.20 ± 0.23 µg/mL). This effect was less potent than that 

of the reference antioxidants butylhydroxytoluene and 

quercetin (IC50 values of 2.39 ± 0.01 µg/ml to 1.91 ± 

0.02 µg/ml) (Table 2). 
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Table 2: IC 50 (µg/ml) values of Rhus pentaphylla of 

ethanol extract leaves and fruits compared to 

synthetic antioxidants (BHT and Quercetin). 

 

 DPPH 
Reducing 

power 

BHT 2.39 ± 0.01 2.31±0.01 

Quercetin 1.91 ± 0.02 2.66±0.05 

Fruits extract 
55.24 ± 0.26***, c, 

### 

75.30±1.01 
***, c, ### 

Leaves extract 47.20 ± 0.23***, c 
64.10 ± 0.73 

***, c 
Data expressed as mean ± SEM. ***p ≤ 0.001 Vs BHT; Cp ≤ 

0.001 Vs Quercetin; ###p ≤ 0.001 Vs Leaves extract. 

Anti-nociceptive activity 

Heat induced pain model: Hot plate test: The analgesic 

effect of ethanolic extracts of Rhus pentaphylla leaves 

and fruits on the experimental mice in the hot plate is 

shown in the table (3). The results revealed that the 

morphine-treated group (2 mg/kg), leaf and fruit extract 

showed a significant increase (p ≤ 0.001) in reaction time 

compared with the control.  

 The extract of Rhus pentaphylla leaves at 100 

and 300 mg/kg, prolonged significantly (p ≤ 0.001) the 

latency period in mice compared to the Morphine group 

at 15 minutes. The fruit extract showed a significant 

increase (p ≤ 0.001) in reaction time at 0 min using (100 

and 500 mg/kg) and a similar effect was also noted at 100 

mg/kg after 15 min of administration compared to the 

Morphine group. The leaf extract present a lower 

analgesic effect (p ≤ 0.001) compared to the fruit extract 

(500 mg/kg) from 30 minutes (Table 3).  

Acetic acid induced pain model: Writhing test: The 

acetic acid-induced writhing test confirmed the analgesic 

effect of ethanolic extracts of Rhus pentaphylla leaves 

and fruits at different doses (100, 300 and 500 mg/kg). 

According to the results represented in figure (1). The 

treatment with both extracts caused a significant (p ≤ 

0.001) reduction in the number of spasms in mice 

compared to the control, the leaf extract at 500 mg/kg 

also showed a significant (p ≤ 0.001) decrease in number 

of spasms compared to the Aspirin (200 mg/kg) and the 

fruit extract group at 500 mg/kg (Figure 1).  

Formaldehyde induced pain model: Formalin test: 

The results of formalin test are reported in figure (2), 

after treatment with ethanolic extracts of Rhus 

pentaphylla leaves and fruits at 100, 300 and 500 mg/kg 

in mice model with the paw injected by formalin, a 

remarkable antinociceptive activity (p ≤ 0.001) was 

proved in the early phase (0-5min) compared to control. 

A marked reduction was recorded from the 300 and 500 

mg/kg doses of fruits extract in the late phase. The leaf 

extract at 500 mg/kg was significantly (p≤ 0.01) reduced 

paw licking during the early phase compared to the fruit 

extract at 500 mg/kg. Aspirin and Morphine were 

significantly (p ≤ 0.001), (p≤ 0.01) inhibited the pain 

response induced by formaldehyde in the neurogenic 

phase and the inflammatory phase, respectively compared 

to the control (Figure 2). 

Table 3: Effect of Rhus pentaphylla leaves and fruits (100, 300 and 500 mg/kg) on latency time of mice exposed to 

hotplate test. 

 

Groups T 0 T 15 T 30 T 45 T 60 T 90 T 120 

Control 4,38± 

0,25 

4,87± 

0,22 

4,52 ± 

0,29 

4,72 ± 

0,39 

4,90 ± 

0,18 

4,90 ± 

0,51 

4,98± 

0,40 

Morphine 6,96± 

0,31a 

15,00± 

0,90a 

12,70± 

0,62a,c 

12,96± 

0,47a,c 

13,20± 

0,69a 

13,70± 

0,77a 

11,56± 

0,97a 

Leaves 

extract 

100 5,24± 

0,45 

8,90± 

0,33a,b 

11,46± 

0,98a 

10,52± 

2,36a 

8,32± 

0,97a 

9,04± 

0,66a 

8,64 ± 

0,45a 

300 8,10± 

0,40a 

9,92± 

0,52a,b 

10,82± 

1,21a 

11,02± 

1,82a 

10,10± 

0,98a 

10,45± 

1,11a 

10,58± 

 0,37a 

500 8,97± 

0,45a 

14,22± 

0,35a 

12,48± 

0,70a,c 

12,17± 

0,60a,c 

11,46± 

0,34a,c 

11,87± 

0,17a 

11,32± 

0,55a,c 

Fruits 

extract 

100 10,36± 

0,44a,b 

10,80± 

0,34a,b 

12,06± 

0,58a 

13,30± 

0,36a 

10,36± 

0,89a 

10,26± 

1,02a 

9,23 ± 

1,09a 

300 9,40± 

0,60a 

12,43± 

0,56a 

14,16± 

0,49a 

13,40± 

0,58a 

12,30± 

0,55a 

11,83± 

0,60a 

10,76± 

0,52a 

500 9,70± 

0,80a,b 

13,80± 

0,70a 

14,76± 

0,72a 

15,03± 

2,51a 

13,26± 

0,65a 

12,93± 

0,67a 

13,10± 

0,45a 
The data are expressed as mean ± SEM. a p ≤ 0.001 Vs Control; b p ≤ 0.001 Vs Morphine; c p ≤ 0.001 Vs Fruit extract (500 mg/kg) 
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Figure 1: Effect of Rhus pentaphylla leaves and fruits (100, 300 and 500 mg/kg) on the acetic acid-induced 

writhing behaviour in mice. The data are shown as mean ± SEM. ***p≤0,001 Vs Control; # # #p≤0,001 Vs 

Leaf extract (500 mg/kg); # #p≤0,01 Vs Leaf extract (500 mg/kg). 
 

 
Figure 2: Anti-nociceptive effect of Rhus pentaphylla leaves and fruits (100, 300 and 500 mg/kg) in formalin 

induced nociception assay. The results are expressed as means ± SEM. ***p≤0,001, **p≤0,01 Vs Control; # 

#p≤0,01 Vs Leaf extract (500 mg/kg). 

 

DISCUSSION 

 The research of medicinal plants is strongly 

required for the safe and appropriate use of herbal 

medicines. Despite the fact that Rhus is one of the most 

widely used genera of medicinal plants (Tewari et al., 

2017), and even though it has benefited from numerous 

studies on its various pharmacological effects (Ahmed et 

al., 2001; McCutcheon et al., 1992 ; Lee et al., 2004 ; 

Choi et al., 2012 ; Lee et al., 2002 ; Rima et al., 2011). 

The valuation of Rhus pentaphylla species by 

experimental scientific studies especially in Morocco has 

not been carried out, for this reason, we have focused on 

a quantitative study of phenolic compounds with an 

evaluation of antioxidant and antinociceptive activities by 

comparing both the extracts of leaves and fruits of Rhus 

pentaphylla. 

 Both ethanolic extracts of Rhus pentaphylla 

leaves and fruits showed potent antioxidant activity in 

vitro. Nevertheless, the leaves possess a higher 

antioxidant power than fruits. However, this effect was 

less significant than the reference antioxidant agents used 

in the two DPPH and reducing power-scavenging assays.  
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 The DPPH test was performed with a 

spectrophotometer by following reduction of the free 

radical that is accompanied by its change from purple to 

yellow color measured at 517nm. The decrease in 

absorbance induced by anti-radical substances 

determined this reduction capacity. The presence of 

flavonoids and tannins is probably responsible for the 

free radical scavenging effects observed. These phenolic 

compounds are a major group of metabolites that act as 

primary antioxidants or free radical scavengers 

(Bougandoura and Bendimerad, 2013). The potent anti-

radical power of Rhus pentaphylla leaves may be due to 

their richness in flavonoids and tannins compared to 

fruits. 

 The presence of reducers in ethanolic extracts of 

Rhus pentaphylla was confirmed by the iron reduction 

technique. The reduction of the ferricyanide complex to 

the ferrous form results in the increase of the blue color 

density in the reaction medium at 700 nm (Benziane et 

al., 2019). The reducing power of the ethanolic extract of 

Rhus pentaphylla leaves is much higher than that of the 

fruit extract, but lower than that of Butylated 

hydroxytoluene and Quercetin. This potency of Rhus 

pentaphylla species is presumably due to the presence of 

hydroxyl group in the phenolic compounds, which can 

serve as electron donor. Accordingly, antioxidants are 

considered as inactivators and reducers of oxidants 

(Siddhuraju and Becker, 2007). 

 Our results are in agreement with those of 

Mansour et al., (2011), Itidel et al., (2013), and Benamar 

and Bennaceur, (2021) who confirm the antioxidant 

activity of Rhus pentaphylla extracts. 

 The species of the genus Rhus are well known 

for their antioxidant power. The crude ethanolic extract 

of Rhus verniciflua wood has shown strong antioxidant 

activity on neuronal cells in culture (Lee et al., 2001). 

Other species can also produce antioxidant potential such 

as the extract of Rhus copallina wood (Young, 1976), 

Rhus tripartita (Itidel, 2013), Rhus glabra (Young, 

1976), Rhus typhina (Kossah et al., 2011), Rhus hirta 

(Wu et al., 2012), Rhus chinensis (Djakpo and Yao, 

2010) and Rhus coriaria (Mohammadi et al., 2010). The 

chemical structures of synthetic antioxidants that can be 

toxic, such as butylated hydroxyanisole (BHA) and 

butylated hydroxytoluene (BHT), are related to those of 

natural antioxidants. However, the development of new 

naturally occurring antioxidants for food and health 

reasons is a major goal in the field of sustainable 

bioproducts (Rayne and Mazza, 2007). 

 Before evaluating the antinociceptive activity, 

we demonstrated that Rhus pentaphylla does not induce 

mortality or toxicity in mice, for either acute or sub-acute 

toxicity. The 50% lethal dose being greater than 5000 

mg/kg. 

 The analgesic effect was demonstrated by 

different model of pain: The hot plate test, writhing test 

and formalin test. Our results suggest that the extracts of 

Rhus pentaphylla leaves and fruits at 100, 300 and 500 

mg/kg possesses antinociceptive activity concurrently on 

both central and peripheral pain pathways. 

 The central analgesic activity was evaluated by 

the hot plate test. Which demonstrated that the 

administration of the ethanolic extracts of Rhus 

pentaphylla leaves and fruits at different concentrations 

exhibit anti-nociceptive effects which may be due to the 

active substances such as flavonoids and tannins that 

interfere with the activation of opioid receptor 

stimulation (Muhammad et al., 2012).  

 The writhing test is a chemical pain model, it 

detects peripheral analgesic activity. Following the 

injection of acetic acid, pain mediators such as 

arachidonic acid, histamine, serotonin, substance P, 

prostaglandins and lipoxygenases are secreted causing 

local inflammation, Rhus pentaphylla extracts were 

significantly reduces spasms by the inhibition of 

peritoneal receptors or peripheral pain mediators 

(Muhammad et al., 2012). The oral administration of 

Hydroalcoholic leaf extract of Rhus coriaria revealed a 

significant reduction in writhing in Wistar rats 

(Mohammadi et al., 2016). Rhus typhina is used for 

treating abdominal pain (Opiyo et al., 2021), Rhus 

verniciflua extract and the flavonoidal mixture of Rhus 

retinorrhaea significantly inhibited the cramps in mice 

pretreated with these sumac extracts (Alqasoumi et al., 

2009; Choi et al., 2003). Another investigation revealed 

that anacardic acids isolated from Rhus semialata possess 

an analgesic property due to their similarity to 

acetylsalicylic acid (Bagchi et al., 1985). 

 Injection of formalin in the paw induces biphasic 

spontaneous nociceptive behavior (Rezaee-Asl et al., 

2014). The early phase (0-5min) is a neurogenic phase; it 

is induced by the direct stimulation of sensory C fibers, 

then release of substance P, or by the involvement of pain 

mediators glutamate. The late phase (15-30 minutes) is an 

inflammatory phase, it is characterized by the release of 

various inflammatory mediators like prostaglandins, 

excitatory amino acids, histamine and bradykinin, the 

latter also affects the first phase (Rezaee- Asl et al., 2014; 

Tewari et al., 2021). Our results indicate that both Rhus 

pentaphylla extracts at different doses demonstrated a 

potential effect in reducing pain sensation in both phases. 

The richness of these extracts in flavonoids explains their 

effects since they can inhibit the production of 

hyperalgesia mediators such as those mentioned above 

and others as nitric oxide and calcium, which interfere 

with release of neurotransmitters that stimulate pain and 

inflammation (Zare et al., 2018). Our results are in 

accordance with those found by Vargas-Ruiz et al., 

(2022) who confirms that the administration of aqueous, 

methanolic and hexanolic extracts of Rhus virens prior to 

the injection of formalin resulted in a decrease of the 

licking time in both phases of the formalin test. 
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 Other previous studies on different species of 

Rhus confirm their analgesic and anti-inflammatory 

effects. The hydroalcoholic leaf extract of Rhus coriaria, 

and the root extract of Rhus natalensis have a marked 

analgesic effect (Kariuki et al., 2012 ; Mohammadi et al., 

2015). Moreover, Rhus retinorrhaea and Rhus 

chirindensis present a significant analgesic and anti-

inflammatory activities in rodents (Mossa et al., 1995; 

Ojewole, 2007). Rani et al., (2016) were demonstrated 

the anti-inflammatory activity of 5,6,7-trihydroxy-2-

phenyl-4H-chromen-4-one and quercetin from Rhus 

mysorensis leave, Rhus tripartitum and Rhus 

toxicodendron possesses also a strong power to prevent 

inflammation (Santos et al., 2007 ; Mahjoub et al., 2010). 

 This study suggests that extracts of Rhus 

pentaphylla leaves and fruits from the Sidi Rahal region 

in Morocco are rich in polyphenols, specifically 

flavonoids and tannins. The latter are responsible for a 

significant antioxidant activity, which could be useful in 

delaying the progression of various pain and 

inflammation. 
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