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Introduction 

Anxiety is the most common psychiatric disorder. 
Commercial anxiolytics reduce anxiety but have many 
negative adverse effects on the other biological activi-
ties including the risks of dependence and cognitive 
effects (Stewart, 2005). 

Depression is the mental disorder that causes morbidity 
the most. There is an important relationship between 
mood disorders and oxidative stress (Xu et al., 2014). 

The use of exogenous antioxidants supports organisms 
against oxidative stress, thus the search for antioxidants 
of plant origin is a preoccupation of scientists for the 
benefits that could bring in terms prevention of diseases 
related to aging.  

Euphorbia resinifera L is an endemic plant. All parts of 
the plant contain irritant latex which was widely used 
in traditional medicine for different therapeutic 
purposes as well as treatment of toothaches and pain 

(Appendino and Szallasi, 1997). Further pharmacolo-
gical and biological activities were recently discovered 
such as anticoagulant and antithrombotic effects (Sirita- 
petawee et al., 2020) and the antiviral activity against 
the virus of tomato yellow leaf curl (Zhao et al., 2021). 
Several medicinal plants as Agaricus blazei (Haq et al., 
2019), Capsicum annuum (Jawad et al., 2017), Citrus 
limetta (Kaur et al., 2019), Glycyrrhiza glabra (Dhingra 
and Sharma, 2006), Hypericum perforatum (Tian et al., 
2014), Mondia whitei (Oketch-Rabah, 2012), Salvia 
officinalis (El Gabbas et al., 2018) were reported to 
possess antidepressant-like effect. There is a need to 
find new antidepressant biomolecules to respond to the 
increase in the incidence of anxiety as a modern disease 
and oxidative stress as a major source of different 
diseases.    

Several studies focused only on the chemical characteri-
zation and isolation of terpenic compounds from latex 
(Benharref and Lavergne, 1985; Xiao-Yang et al., 2012). 
However, few investigations focused on neuropharma-
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cological effects. This study aims to evaluate the anxio-
lytic, antidepressant, and antioxidant activity of aqueo-
us latex extract of E. resinifera. In addition, the involve-
ment of adrenergic, serotoninergic, and dopaminergic 
receptors using antagonist drugs is investigated. 

       

Materials and Methods 

Plant material collection and preparation of extracts  

E. resinifera aerial parts (seeds and stems) were collected 
in July 2018 from the province of Azilal, Ait M’hamed 
village (31°51' latitude N / 6°30'48 longitude W), Moro-
cco. The samples were identified by Prof. Abderrahman 
Chait and deposited as a voucher specimen (ER18) in 
the plant herbarium of the laboratory, Department of 
Biology, Faculty of Sciences, Semlalia, Marrakech, 
Morocco.  

Collection of latex of E. resinifera 

The latex was manually collected in the morning in a 
sterile and clean bottle by slicing the leaf phyllode of E. 
resinifera using a razor blade. After the collection, the 
latex was placed in the oven at 40°C for 24 hours, the 
resulting powder was added to distilled water under an 
agitation system for 14 hours. Then, the aqueous extract 
was filtered using Whatman filter paper No. 1 and 
lyophilized. Thereafter, the extract was kept in the 
refrigerator at –20°C for other experiments. 

Estimation of total phenolic compounds 

Total phenolic compounds of the extract were 
estimated using the Folin-Ciocalteu method with some 

minor modifications. Briefly, 20 µL of the sample was 
added to 1.16 mL of distilled water, 100 µL of Folin 
reagent and mixed with 300 µL of Na2CO3 (20%). The 
solutions obtained were incubated for 40 min at 45°C. 
Then, the optical density was measured at 760 nm. The 
total phenolic amount was expressed as µg gallic acid 
equivalents per g (GAE/g) of each sample (Singleton et 
al., 1999).  

Determination of total flavonoids amount 

The total flavonoid content was estimated using a simi-
lar method described elsewhere (Brighente et al., 2007). 
Briefly, 1 mL of AlCl3 (2%) was homogenized with 1 mL 
of the sample. Then, the sample was incubated for 60 
min at ambient temperature. Thereafter, the absorbance 
was determined at 410 nm. The total flavonoid amount 
was expressed as quercetin equivalents. 

Quantification of condensed tannins 

The condensed tannins were determined using the 
method reported elsewhere (Price et al., 1978). Briefly, a 
volume of 200 µL of the extract was added to 37% 
methanol, 8% HCL, and 4%methanolic vanillin which 
constitutes the vanillin reagent. Thereafter, the tubes 
were placed in a water bath at 30°C for 20 min. The 
values were expressed as µg catechol equivalents, CE/g 
of samples. 

Antioxidant activities  

DPPH free radical scavenging assay  

The stable 2,2-diphenyl-1-picrylhydrazyl radical 
(DPPH) was used to determine the antioxidant capacity 
of the extract, in compliance with the procedure 
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Box 1: Elevated Plus Maze Test 

Principle 

Elevated plus maze test is one of the widely used tests for 
measuring anxiety-like behavior. The mouse is exposed to 
open and elevated areas to understand the behavior.  

Requirements 

Arms and central platform; Video camera with software 

Procedure 

The dispositive is composed of four arms, 10 cm wide and 49 
cm long, heighted 50 cm above the floor level. 

Step 1: Place one mouse in the center of the apparatus carefully 
and left exploring for 5 min.  

Step 2: The time spent on each arm, numbers of entries into 
each arm is counted and serve as anxiety index. Between two 
successive trials, the apparatus was cleaned by a clean tissue 
impregnated with alcohol. 

Parameters 

1) Open arm frequency: Frequency of mouse entry with all 

four paws into the open, unprotected arms 

2) Close arm frequency: Frequency of mouse entry with all 
four paws into the closed, protected arms 

3) Central platform frequency: Frequency of mouse entry 
with all four paws into the central platform 

4) Open arm duration: Total time the mouse spent in the 
open arms 

5) Close arm duration: Total time the mouse spent in the 
closed arms 

6) Central platform duration: Total time the mouse spent in 
the central platform 

Advantages 

This  test  is  inexpensive  and  readily  available  to  most 
laboratories, it’s simple to use and simple to score consistently. 

Reference 

da Silva Almeida et al., 2015 

Reference (Video) 

Komada et al., 2008; Maqbool and Younus, 2019 



 

described elsewhere (Sahin et al., 2004). 10 µL of 
different concentrations of latex extract was added to 2 
mL of methanol solution of DPPH (60 µM). The 
absorbance was measured at 517 nm after 30 min of 
incubation at room temperature. BHT (butylated 
hydroxyanisole) and quercetin were used as a positive 
control, and the inhibiting concentration IC50 was calcu-
lated according to the following formula: 

Inhibition (%) = [(Ac-Ae)/Ac] × 100 

Where Ac is the absorption of the control at 30 min. Ae is the 

absorption of the sample. 

Reducing power (FRAP assay) 

The ferric reducing ability power was performed 
following the procedure described elsewhere (Oyaizu, 
1986). This method consists of inhibiting the formation 
of the Fe (II)-ferrozine complex after the incubation of 
the samples with the divalent iron. In fact, 0.5 mL of 
various concentrations was added to distilled water (1 
mL) and mixed with 2.5 mL phosphate buffer (2.5 mL; 
0.2 M ; pH = 6.6) and potassium ferricyanide [K3Fe 
(CN)6] (2.5 mL; 1%). Thirty minutes after incubation, 2.5 
mL of distilled water, 2.5 mL of 10%trichloroacetic acid 
and 0.5 mL of FeCl3 were added to the mixture. The 
absorbance was measured at 700 nm. Quercetin and 
BHT were used as positive control. 

ABTS assay 

The antioxidant capacity of E. resinifera was estimated 
with the protocol described elsewhere (Nicoletta al., 
1999). Briefly, the solution was prepared by the reaction 
of 5 mL of 7 mM ABTS solution and 88 µL of 140 mM 
potassium persulfate solution. The samples were stored 
in dark conditions for 16 hours. The ABTS solution was 
diluted in ethanol until the first absorbance value (0.7) 
at 734 nm. 

Experimental animals  

Female and male Swiss mice weighing between (25-32 
g) were obtained from the animal house of the Faculty 
of Sciences Semlalia, Marrakech, Morocco. All animals 
were housed in a light and controlled temperature 
room (22°C, 12 hours: 12 hours cycle commences at 8 
AM) and were fed and permitted to use water ad 
libitum.  

Acute toxicity study  

All animals were randomly divided into experimental 
and control groups (10 per group; 5 males and 5 
females), weighing (25-32 g). They have received an 
administration intragastrically of the extract at doses (0, 
100, 200, 500, 1000, and 2000 mg/kg). One hour after a 
single administration, animals were observed for any 
sign of toxicity, behavior changes, and mortality, then 
for 4 hours and thereafter for 24 hours. The animals that 
received the doses (200 and 500 mg/kg) were 
additionally supervised for up to 14 days post treat-

ment. During the experiment, food and water consump-
tion, body weight, neurological disorders and mortality 
were recorded daily. The median lethal dose (LD50), 
maximal tolerance dose (MTD), and minimal lethal 
dose (MLD) were calculated (Wu et al., 2018). 

On day 14, animals were euthanized by cervical dislo-
cation to recover the blood samples to examine the 
eventual variation hematological and biochemical para-
meters. The organs such as liver, spleen, and kidney 
were fixed in buffered formalin (10%), and incorpo-
rated in paraffin. Thereafter, the cuts of 5 µm were 
obtained using a microtome and then colored with 
hematoxylin and eosin for microscopic examination.   

Drug administration  

The extract was dissolved in a vehicle (saline solution). 
While the yohimibine, olanzapine, diazepam, proprano-
lol, cyproheptadine and anafranil were purchased from 
(Novartis Pharma, USA) and dissolved in saline 
solution (9%NaCl). The utilized doses were chosen 
from an acute toxicity study. All drugs were injected at 
a concentration of 10 mL/kg body weight. The control 
group received an equal volume of the vehicle. All 
treatment of plant extracts was administered orally by 
gavage, whereas olanzapine, diazepam, yohimibine, 
flumazenil, propranolol, and anafrani were administer-
ed intraperitoneally. 

Animals were randomly divided into different 8 or 6 
groups of 6 animals each: Control group (treated with 
vehicle), E. resinifera groups (treated with 25, 50, and 75 
mg/kg of latex extract). Another group constitutes the 
positive control (treated with anafranil 10 mg/kg or 
diazepam 2 mg/kg). To evaluate the possible mecha-
nism of action and involvement of GABAA, D2, 5HT2, β 
and α2-receptors, we have constructed other groups 
treated daily with different antagonists 30 min before 
administration of the extract at 75 mg/kg (p,o).  

All various groups were deprived of food and water. 
This procedure is similar to that described elsewhere 
(Patchev and Patchev, 2006). The animals were housed 
in individual cages, as a method widely used in stress 
induction. After 7 days of the administration, insomnia, 
anxiety and depression with a battery of tests such as 
the elevated plus maze test, forced swimming test, thio-
pental-induced sleeping test, and open field test were 
evaluated.  

To determine the implication of GABAA, β, α2, 5HT2, 
and D2-receptors, the animals were pretreated with 
flumazenil (2.5 mg/kg), propranolol (5 mg/kg), cypro-
heptadine (3 mg/kg), yohimibine (1 mg/kg), and olan-
zapine (2 mg/kg) as specific antagonists of GABA-
ergic, adrenergic, serotoninergic, and dopaminergic 
receptors respectively.  

Open field test 

The exploration and locomotion activity was evaluated 
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using the open field apparatus (50 × 50 × 50 cm). The 
test consists of placing the animals individually in the 
center for 5 min. Different parameters were measured 
such as immobility time, number of crossing, and 
redress number depicted elsewhere (Brown et al., 1999). 

Forced swimming test  

The antidepressant-like effect of E. resinifera was assess-
ed by the forced swimming test largely described 
elsewhere (Detke et al., 1995). The test was divided into 
2 sessions, the first session of the experiment (habitua-
tion session test), mice were separately placed into 
cylindrical containers (Ø = 30 cm, H = 59 cm) contain-
ing 25 cm of water at 25 ± 1°C. The mice were left to 
swim for 6 min then were dried and transported back to 
their cages. 24 hours later, the process was repeated in 
the same manner (test session). The following para-
meters were noted: the dynamic swimming and 
immobility time. 

Sedative activity  

The potential sedative effect of the extract was investi-
gated using the thiopental-induced sleeping time. To 
this end, the sleeping state was induced with an intra-
peritoneal injection of sodium thiopental (60 mg/kg), 
30 min after the independent groups received different 
treatments. In this test, two parameters were recorded 
such as time of sleeping and latency. Sleeping for more 
than 120 continuous minutes constitutes a maximal 
value for animals in each group (Costa et al., 2014; da 
Silva Almeida et al., 2015). 

Statistical analysis  

The statistical analysis was performed using GraphPad 
Prism 7 software Inc., USA version 6. The different 
results were analyzed by one-way ANOVA followed by 
the Tukey’s post hoc test and given as mean values ± 
SEM. The values p<0.05 were considered significant. 

   

Results 

Phytochemical profile 

The results suggest that the extract contains a consider-
able and increasing amount of total phenol, flavonoid, 
and condensed tannins (19.1 ± 0.4 mg GAE/g), (9.9 ± 0.2 
mg QE/g), and (4.4 ± 0.1 mg CE/g) respectively. 

Antioxidant activities  

The extract possesses strong antiradical activity similar 
to that of standard antioxidant. As indicated, the IC50 

values reported by FRAP, DPPH and ABTS methods 
were 2.2 ± 0.2 mg/mL, 1.5 ± 0.2 mg/mL, and 5.4 ± 0.5 
mg/mL respectively (Table I). 

Acute toxicity assessment  

Determination of LD50 and food intake behavior  

The animals who received the last three doses of the 
extract (500, 1000, and 2000 mg/kg) by oral route exhi-
bited neurobehavioral signs of toxicity such as lethargy, 
piloerection, respiratory distress, motor skills disorders, 
and grooming. Considering that, symptoms increased 
as doses increased. All animals were treated with 2000 
mg/kg and died at (2-30 hours). The lethal dose50, lethal 
dose90, minimal tolerance dose and maximal  values 
were 764.8, 1171, 100, and 500 mg/kg, respectively. 
Concerning the food intake behavior, there were no 
statistically significant differences in the body weight 
on the water and food consumption between the con-
trol group and treated groups with 100 mg/kg of the 
extract (data not shown).  

Hematological, biochemical and histopathological 
analysis  

The administration of extract did not alter the level of 
biochemical parameters (serum transaminases, urea, 
and creatinine) at all doses (200 and 500 mg/kg). The 
microscopic examination revealed no histological 
damages in the removed organs of the group treated 
with 200 mg/kg of extract. However, the extract at a 
dose of 500 mg/kg induced mild morphological disor-
ganization of the glomerulus, especially in some female 
mice (data not shown). 

Neurobehavioral tests  

Elevated plus maze test  

The extract decreased the number of entries in the 
closed arms but did not modify the number of entries in 
the open arms. Concerning the other parameters, admi-
nistration of the extract increased significantly (p<0.05) 
time of permanence in the open arms at all treatments. 
Furthermore, the extract at doses of 25, 50, and 75 mg/
kg decreased the time of permanence in the closed arms 
compared to the control group. The observed effect of 
the extract was similar to the group treated with diaze-
pam used as a reference drug, indicating the possible 
anxiolytic-like effect of the extract (Figure 1). 

To determine the implication of GABAA receptors in the 
anxiolytic-like effect of the extract, other groups were 
pretreated with a GABAA receptor antagonist (fluma-
zenil 2.5 mg/kg). The results demonstrated that the 

Table I 

Antioxidant activity of aqueous latex extract of  
Euphorbia resinifera   

Aqueous latex 
extract  

Standard antioxidant  
(IC50 µg/mL)   

Quercetin BHT 

DPPH  1.5 ± 0.2 0.1 ± 0.0 0.2 ± 0.0 

FRAP 2.1 ± 0.0 0.1 ± 0.0 0.2 ± 0.0 

ABTSa 5.4 ± 0.5  2.5 ± 0.2    3.3 ± 0.0 

avalues are expressed in mM trolox equivalent per mL  
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pretreatment with flumazenil inverted the neurophar-
macological effect of the extract (75 mg/kg) in all 
measured parameters. Simultaneously, flumazenil in-
versed the anxiolytic-like effect of diazepam (Figure 2). 

Open field test  

The administration of the extract at 50 and 75 mg/kg 
reduced (68.5 and 76.2%) significantly the number of 
crossing respectively, and increased the time of 
immobility compared to the control group (Figure 3A, 
C). A similar result was recorded for the group treated 
with diazepam. This implies a possible central nervous 
system anxiolytic effect dose-dependently.  

Thiopental-induced sleeping time 

E. resinifera reduced the latency of sleeping compared to 
the control group and increased sleeping time signifi-
cantly compared to the negative control only at 75 mg/
kg, indicating a possible sedative activity (Figure 3B, 
D). 

Forced swimming test  

The administration of E. resinifera reduced significantly 
the immobility time and increased swimming at all 
doses assessed (25, 50, and 75 mg/kg) when compared 
to the control group. These results are similar to those 
obtained from the reference drug (anafranil). This 

suggests a possible antidepressant-like effect of E. 
resinifera.  

To determine the involvement of D2, 5HT2, β and α2-
receptors, animals were pretreated with olanzapine, 
cyproheptadine, propranolol and yohimibine receptors 
antagonists respectively. As indicated in Figure 4 (B), 
pretreatment of animals with olanzapine (2 mg/kg, a 
dopamine D2-receptor antagonist) reversed significant-
ly the antidepressant-like effect induced by the extract 
at a high dose (75 mg/kg). Also, the pretreatment with 
cyproheptadine and yohimibine (3 mg/kg and 1 mg/
kg; 5HT2 and α2-receptor antagonists, respectively) 
significantly inverted the immobility time in the forced 
swimming test produced by E. resinifera, but 
pretreatment of animals with propranolol did not 
reverse the antidepressant-like effect of E. resinifera. 
This indicates the possible implication of D2, 5HT2 and 
α2 receptors in antidepressant-like effect of E. resinifera.   

 

Discussion 

The present investigation of E. resinifera demonstrates 
an important antioxidant activity, no symptoms of 
toxicity, and mortality for biological doses used in all 
pharmacological tests. However, the biochemical and 
hematological parameters were not significantly 

Figure 1: Effect of aqueous latex extract of Euphorbia resinifera and diazepam (2 mg/kg) in elevated plus maze test in mice (n=6 per 
group). The values are expressed as mean ± SEM, superscript ‘a’ indicates p<0.05 statistically significant difference between con-
trol and treated groups. According to one-way ANOVA followed by Tukey’s test 
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Figure 2: Effect of Euphorbia resinifera, diazepam and flumazenil in the EPM test (n=6 per group) values are expressed as mean ± 
SEM, where superscript ‘a’, ‘b’ and ‘c’ indicate p<0.05, statistically significant difference groups. One-way ANOVA followed by 
Tukey’s post hoc test  

Figure 3: Aqueous latex extract of E. resinifera effect and diazepam (2 mg/kg) in open field test (A, C) and thiopental-induced 
sleeping test (B, D) in mice (n=6/group). Data are given as mean ± SEM, where superscript ‘a’ indicates p<0.05, statistically signifi-
cant difference between the groups. One-way ANOVA followed by Tukey’s post hoc test  
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changed. In addition, the histopathological examination 
has indicated any changes in removed organs. On the 
other hand, it provides evidence for the beneficial anti-
depressant, anxiolytic and sedative-like effects of E. 
resinifera in mice under chronic deprivation and isola-
tion stress. 

Latex is one of the interesting plant exudates rich in 
bioactive compounds responsible for several pharmaco-
logical activities (Licá et al., 2018). The FRAP, DPPH, 
and ABTS assays were used to determine the anti-
oxidant activity of the extract. The obtained results 
revealed high antioxidant capacity with the lowest 
value of IC50. These results are following those reported 
by elsewhere in another species E. dracunculoides (Majid 
et al., 2015). They demonstrated an important anti-
oxidant capacity of the fractioned extracts. Also iden-
tified the antiradical capacity of E. characias latex by 
determining the total amount of DPPH, flavonoid, and 
phenols molecules as well as anticholinesterase inhibi-
tory capacities (Pintus et al., 2013).  

Concerning acute toxicity assay, the group treated with 
aqueous latex extract at 500 mg/kg presented a 
reduction in body weight. This could be associated with 
a decrease in food intake behavior and not strictly due 
to metabolic changes. In general, the chemical com-
pound is considered toxic just when there is a weight 
loss of more than 10%. The hematopoietic system is an 
indicator of the physiopathological changes caused by 
toxic compounds (Adeneye et al., 2006). 

The elevated plus maze test is an experimental model 
used to assess the degree of anxiety. Two parameters 
were recorded: the number of entries in each arm and 
the time spent in each arm (Foyet et al., 2017). In this 
regard, aqueous latex extract at all doses increased the 
time of permanence and number of entries in the open 
arms, and decreased the time of permanence and 

number of entries in the closed arms, indicating a 
significant anxiolytic-like effect. These outcomes are in 
concordance with a previous study reported by 
(Anuradha et al., 2008). To investigate the involvement 
of GABAA receptor in the anxiolytic-like effect of 
aqueous latex extract, animals were pretreated with 
flumazenil (GABAA competitive antagonist) before 
latex extract administration at 75 mg/kg. Flumazenil 
reversed the neuropharmacological effect of latex 
extract proposing the possible implication of GABAA 
receptors. This is in accord with (Anuradha et al., 2008). 
Also, these results are following those reported by 
elsewhere (Lanhers et al., 1990) concerning another 
species belonging to Euphorbiacae family namely E. 
hirta. Sleeping disorders constitute among others the 
consequences of chronic stress, thiopental induced 
sleeping time is the most used experimental model to 
evaluate the sedative effect of drugs. Aqueous latex 
extract of E. resinifera reduced latency time and 
prolonged sleeping time but only at 75 mg/kg. This 
suggests that the extract has two complementary 
effects, at low doses (25 and 50 mg/kg) acting as an 
anxiolytic and at high dose (75 mg/kg) as a sedative. 

Concerning the antidepressant-like effect, the adminis-
tration of of E. resinifera reduced significantly the time 
of immobility in the forced swimming test indicating an 
antidepressant-like effect of the extract dose-dependent. 
In the present report, the antidepressant-like effect of E. 
resinifera was inverted by the pretreatment with 
yohimbine, periactine and medizapine, but not with 
propranolol suggesting that aqueous latex extract act by 
adrenergic, dopaminergic, and serotoninergic receptors. 
These findings confirm with several previous investi-
gations on other species of euphorbia (Frazer, 2000; 
Masuda et al., 2001; Abbasi-Maleki et al., 2017; Gu et al., 
2012). 

The phenolic compounds are recognized for their biolo-

Figure 4: Antidepressant-like effect of E. resinifera  in forced swimming test (A), and effect of the pretreatment with olanzapine, 
yohimibine, diazepam, propranolol, cyproheptadine (B) on the aqueous latex extract from E. resinifera-induced decrease in immo-
bility time in the animals forced swimming test, (n=6 per group). Data were expressed as mean ± SEM, where superscript ‘a’ indi-
cate p<0.05 significant difference between control group and different treated groups, b indicate p<0.05 significant difference be-
tween groups. One-way ANOVA followed by Tukey’s post hoc test 
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gical activities and health care, particularly flavonoids 
belonging to the phenol family. Natural-derived anti-
oxidants have acquired a good reputation worldwide 
due to their high content of phenolic compounds. In 
fact, according to the authors, scavenging capacity 
could be due to the contribution of hydrogen or elec-
tron to neutralize the DPPH free radicals. The strong 
revealed antioxidant activity of aqueous latex extract 
could be attributed to the presence of phenol and 
flavonoid compounds (Majid et al., 2015). 

The latex extract of E. resinifera possesses a remarkable 
anxiolytic-like effect in chronic stress induced by 
immobilization. But the pretreatment with flumazenil, 
reversed the anxiolytic effect of E. resinifera, suggesting 
that its effects are modulated by the GABAA receptor 
benzodiazepine receptor and Cl--channel complex 
(Anuradha et al., 2008). Major depressive disorders are 
known to be related to a dysfunction in monoaminergic 
systems such as noradrenergic, dopaminergic, or 
serotoninergic systems (Nutt, 2008). Also, several recent 
studies reported the involvement and role of α2, β, 5HT2 
and D2-receptors in antidepressant-like effects (Pytka et 
al., 2016). The adrenergic receptors (α, β) are the most 
important receptors targets of noradrenaline and adre-
naline in the central nervous system but also in peri-
pheral organs. Furthermore, α- and β-receptors are 
relevant as targets of many synthetic drugs, which 
interact with the actions of catecholamines. It was 
reported that α2-receptor acts as a mediator of anti-
depressant-like effect of some drugs in the experi-
mental animal model of depression (Masuda et al., 
2001). In addition, the β-adrenergic receptor was identi-
fied in stress-induced depression disorders (Pandey et 
al., 1995). 

Moreover, antioxidant compounds found in the aque-
ous latex extract of E. resinifera could explain the 
neuropharmacological effects recorded in this plant. 
There was a report on the relation between flavonoids 
and antidepressant-like effect. In addition, antioxidant 
components can inhibit the reuptake of serotonin 
(Khanzode et al., 2003).  

The dopaminergic receptors, especially (D1 and D2), 
have a positive effect on the management of depressive 
disorders since antagonists of these receptors (D1 and 
D2) reverse the antidepressant-like effect of several 
drugs belonging to the antidepressants family (Yamada 
et al., 2004). Many studies regularly demonstrate low 
dopamine and/or dopamine metabolite level in sub-
jects with depression (Lambert et al., 2000).  

 

Conclusion 

The aqueous latex extract of E. resinifera possesses an 
important antioxidant capacity. It also reveals beneficial 
effects on anxiety and depression in chronic depriva-

tion and isolation stress. These effects could be attri-
buted to interactions with GABAergic, adrenergic, 
serotoninergic, and dopaminergic receptors.       
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