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Depression is one of the most common psychiatric disorders with a prevalence of 15%-25%. Monoamine 
aminotransferases, in particular, norepinephrine, serotonin, and dopamine, change in the brain of depressed 
people. Adiantum capillus-veneris is one of the species of the maidenhair fern genus that have traditionally 
been used to treat cough, cold symptoms, and local hair loss.In this experimental study, white male rats 
weighing 250-300 g were assigned to 5 groups of 10 each; group 1: Receiving normal saline; groups 2-4: 
Receiving A.capillus-veneris extract at 50, 100, and 200 mg/kg, respectively; and group 5: Receiving 
fluoxetine at 10 mg/kg. Chronic unpredictable stress (CUS) was induced by 3-week exposure to chronic 
stress. The forced swim test and plus maze were used to assess depression and anxiety, respectively. 
Malondialdehyde (MDA) levels and antioxidant capacity in the serum and brain were measured. Treatment 
with A.capillus-veneris extract at 200 mg/kg significantly reduced the duration of immobility. In the 
group given extract at 200 mg/kg, a significant increase in the number of open arm entries was observed 
when compared to the control group. A.capillus-veneris extract at 50, 100, and 200 mg/kg resulted in a 
significant increase in the time spent in the open arm. A.capillus-veneris extract reduced MDA levels and 
increased antioxidant levels of serum and brain in rat. A.capillus-veneris has significant antidepressant 
and anti-anxiety effects in rat, probably due to its antioxidant and anti-inflammatory activities.
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INTRODUCTION

Anxiety and depression are among the most 
common psychiatric diseases. More than 20% of adults 
suffer from these disorders during their lifespan. For years, 
anxiety and depression have been considered two different 
psychological conditions; benzodiazepines are used as 
selective drugs for acute anxiety and inhibitors of amine 
absorption and monoamine oxidase inhibitors are used to 
treat depression (Moraet al., 2005)

Depression is a multifactorial, chronic, and life-
threatening illness worldwide. Currently, 20% ​​of the 
people across the globe are suffering from depression and 
is one of the leading 10 causes of mortality. According to 
the World Health Organization, depression is the second 
leading illness in developed countries in 2020 (Whyte, 
Mulsant, 2002). Besides that, forty million adults each 
year develop anxiety disorders who are also expected 

to develop cardiovascular and psychiatric disorders 
(Weissman et al., 1990).

Nearly two-thirds of anxious and depressed people 
respond to current treatments, but recovery rate remains 
unsatisfactory. In addition, currently available drugs lead 
to various systemic side effects including development 
of dependence and tolerance in the long term (Goodman, 
1996).

Oxidative stress is associated with central nervous 
system disorders, including neurodegenerative and 
neuropsychiatric disorders, such as schizophrenia and 
major depressive disorder. Recently, the role of oxidative 
stress in depression, anxiety disorders, and stress has 
been demonstrated. In 2005, Hovatta et al., found a close 
relationship between antioxidant defense mechanisms and 
anxiety-related phenotypes in mice. They found that in the 
brain, glutathione reductase-1 and glyoxalase-1, which 
are the genes involved in antioxidant metabolism, were 
significantly correlated with anxiety-related phenotypes 
(Hovatta et al., 2005).

Desrumaux et al. (2005) showed that vitamin E 
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deficiency in the mouse brain significantly increased the 
levels of central oxidative stress markers and thus induced 
anxiety behaviors without disrupting the motor activity of 
the animal (Desrumaux et al.,2005).

Antidepressant drugs are widely used to treat stress 
and stress-related depression and anxiety.Fluoxetine, a 
non-tricyclic antidepressant drug, effectively treats a wide 
range of mood disorders and prevents the adverse effects 
of different types of stressors.In addition, it attenuates 
some effects of stress on the immune system and prevents 
oxidative damage (Zafir, Banu 2007).

Fluoxetine acts by inhibiting 5-hydroxytraptamine 
(5-HT) reuptake in the central nervous system. Chronic 
treatment with fluoxetine may lead to changes in the 
properties of pre- and postsynaptic 5-HT1A receptors due 
to modifications in the receptor-G protein coupling process 
(Castro et al., 2003). 

The use of medicinal plants for the treatment of 
diseases dates back to many centuries ago. Today, although 
most of the used drugs are chemical, it is estimated that at 
least one third of all medicinal products are plant-based 
or are altered after isolation from the plant (Eisenberg et 
al., 1998).

Adiantum capillus-veneris is a woody plant with a 
35 cm height, which has a rhizome. Its dried root is used 
as drug. The bases of its leaves are covered by wool. This 
plant occurs in southern Europe, the Alps, and Atlantic 
Coast as well as in Iran. This plant is, in fact, a type 
of perennial species of the maidenhair fern genus that 
grows in humid and organic material-rich environments 
as well as near the streams and rivers, such as wet 
walls. The plant resembles green cilantro (Shiraziet al., 
2010).

The compounds of A.capillus-veneris include 
flavonoids, proanthocyanidins, hydroxycinnamic acid 
esters, bitter substance, gallic acid, tannins, hydrocarbons, 
and esters. This plant has expectorant properties and is 
used as a diuretic, tonic, and refrigerant agent as well as 
for liver and spleen diseases. In traditional medicine, it is 
used, as tea, to treat respiratory diseases, and as syrup, to 
treat severe coughs. It was also used to enhance the hair’s 
black color and hair growth due to its similarity to head 
hair. No side effects due to the use of this plant have been 
reported, but it has contraindication during pregnancy. 
All parts of the plant are usable (Shirazi et al., 2010). 
In women and female mice, this plant has been found to 
reduce follicle-stimulating hormone levels and increase 
sex hormone-binding globulin levels. The oral use of A. 
capillus-veneris has been observed to exert hypoglycemic 
effects in male mice and to stimulate the heart in rabbits. 
In vitro, this plant has been found to exert an inhibitory 

effect on Streptococcus pyogenus, Corynebacterium ovis, 
Bacillus spp, and Aspergillus flavus. A. capillus-veneris 
extract has significant effects on patients with asthma as 
well (Shirazi et al., 2010).

Because the antidepressant and anti-anxiety effects 
of the unprocessed A. capillus-veneris have not yet been 
investigated, we investigated these effects in vivo.

MATERIAL AND METHODS

Preparation of extract

A. capillus-veneris was purchased from a reliable 
grocery and then, 1000 g of the dried plant was dissolved 
in 2000 mL of 70% ethanol. After the solution was left 
at room temperature for 48 hours, it was filtered and its 
solvent was removed using rotary evaporator. Then, the 
resulting extract was thoroughly dried under 40 °C and the 
extract at required concentrations was prepared (Ahmed 
et al., 2013).

Determination of radical scavenging activityof 
A. capillus-veneris extract

A. capillus-veneris extract (10, 20, 30, 40, 50, 70, 
80 µg/mL) was first prepared and equal amount of the 
DPPH solution (1mg/mL) was added to A. capillus-veneris 
extract at all concentrations. The resulting solution was 
kept in the dark at room temperature for 15 minutes, 
the optical absorbance was measured at 517 nm using 
a spectrophotometer and then the activity of the DPPH 
radical inhibition was calculated.

IC50 (%) = (Acontrol-Asample)/Acontrol×100 

where: IC50 is the concentration of the solution in which 
50% of the DPPH radical is scavenged (Mokhtari et al., 
2017).

ANIMALS

In this study, male rats weighing 250±300 g were 
used. The rats were maintained in the Animal House of 
the Azad University of Izeh under 24°C temperature and 
12-h dark/12-h light cycle with free access to water and 
food. In addition, each rat was tested only once.

Induction of depression 
In this study, depression was induced by exposure to 

chronic stress. Conventionally, rats were exposed to one 
of the stressful factors below daily for 3 weeks.
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The rats weighing 250±300 g were divided to five 
groups of 10 each: Group 1 (control): Intraperitoneally 
receiving normal saline; groups 2-4 (AC50, AC100, 
AC200): Intraperitoneally injected with different 
(respectively, 50, 100, and 200 mg/kg) doses of A. 
capillus-veneris(AC); and group 5 (fluoxetine): Receiving 
fluoxetine (10 mg/kg).

Forced swim test (FST)
This animal test is one of the most reliable and 

common tests for evaluation of depression. Based on 
learned helplessness theory of Martin Seligman, if 
animal is exposed to chronic stress and fails to escape, it 
will gradually loses its hope to escape, stops its activity 
and mobility, and becomes frustrated and immobile. To 
measure immobility time, all time intervals when rat 
is immobile are recorded within a specified duration. 
Extended immobility time represents depression and 
its decrease represents the efficacy of treatment with 
antidepressant. In this test, a glass container with a length 
of 25 cm, a width of 12 cm, and a height of 15 cm is 
filled with 25 °C water and the rat is slowly placed in 
the water from a 20-cm distance to the water surface. 
Conventionally, lack of paddling is considered immobility. 
All chronological measurements were conducted by one 
person. Total FST lasts seven minutes and the first two 
minutes are specified for adaptation to the test conditions 
and therefore immobility time during this period is not 
recorded. The data on all variables were recorded by one 
person (Rabiei, Gholami, Rafieian-Kopaei, 2016).

Plus maze test
In order to assess the level of anxiety, a device 

called the plus maze, which is a standard model to assess 
the level of anxiety in rodents, was used. This device 
consists of two open arms (5 × 50 cm), two closed arms 
(50 × 5 × 40 cm), and a central platform (5 × 5 cm). The 
open arms and the closed arms are facing up to 50 cm 
above the floor. This model is an unconditional measure of 
anxiety that requires no animal training or learning. After 

administering the drugs to the rat on the day of the test, 
the rats were transferred to the behavior room separately 
5 minutes before the test and placed in a Plexiglas black 
box (40 × 40 × 30 cm) to enhance its exploring activity. 
Then, in order to measure the level of anxiety, the rat was 
placed in the elevated plus maze (in the platform facing 
the open arm) and the time spent exploring, the number 
of open arm entries, and the time spent in the open arm 
were recorded. An increase in the entry into the open arm 
and the time spent in this arm was considered to indicate 
anxiety reduction in the rat (Taïwe et al., 2010).

Motor coordination test by the rotarod apparatus
The power of the rats to maintain balance and motor 

resistance was also studied. Rotarod is a device that 
measures the motor resistance and balance maintenance 
of animals. This device has a carrousel with a rotation 
speed of 0-40 r/min. This device has a belt and the rotation 
speed can be regulated by changing its place. To make 
the animal familiar with the device, they were placed on 
the trundling shaft and trained to move on it. The rotation 
speed was considered to be 10 r/min with the 7 r/min2 
acceleration, which is almost 10-11 revolutions/min. In 
each of the experimental groups, the rats were placed on 
carrousel of the rotarod device 1 h after injection of the 
extract. The carrousel turned for 300 s and the duration that 
animal could maintain his balance and resist against the 
movement of carrousel was considered the rat’s resistance 
time. The maximum time considered for each animal in 
this test was 300 s (Rabiei, Rafieian, 2014).

Measuring the antioxidant capacity of the serum and 
the brain

Three solutions were used to measure serum 
antioxidant capacity consisting of: 1. Buffer (1.55 mL 
of sodium acetate and 8 mL of concentrated acetic 
acid reaching 500 mL volume using distilled water; 
2. Iron chloride solution [270 mg of iron (III) chloride 
reaching 50 mL volume by addition of distilled water]; 
and 3.Triazine (47 mg of triazine dissolved in 40 mL of 

TABLE I -Weekly program for stress induction in experimental groups

week Saturday Sunday Monday Tuesday Wednesday Thursday Friday
1 A2 B2 A B C D E
2 A C A D B3 A1 E
3 D C D A B2 A2 E
A: Swimming in cold water (12 °C) for 5 min; A1: Swimming in water with room temperature (23±2 °C) for 10 min; A2: Swimming 
in water with room temperature (23±2 °C) for 15 min; B: Tail pinch (30 seconds); B2: Tail pinch (60 seconds); B3: Tail pinch 
(90 seconds); C: Water and food deprivation (24 h); D: Overnight awakening; E: No stress (Rabiei, Naderi, Rafieian-Kopaei, 2017).
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40 mM hydrochloric acid). Stock solution was prepared by 
adding 10 mL of solution 1, 1 mL of solution 2, and 1 mL 
of solution 3. 25 μL of serum sample or brain homogenate 
was added to 1.5 mL of the stock solution and the optical 
absorbance was read at 593 nm after the stock solution 
was left at 37 °C for 10 minutes (Mokhtariet al., 2017). 

Measuring serum malondialdehyde (MDA) level
Briefly, 0.5 g of thiobarbituric acid (TBA) was 

dissolved in 80 mL of acetic acid 20%, its pH was set at 
5.3 by using sodium hydroxide, and its volume reached 
100 mL by addition of acetic acid 20%. 100 μL of the 
serum sample was mixed with 100 μL of 1.8% SDS 
solution and 2.5 mL of the stock solution. The samples 
were placed in water bath for 1 hour and then cooled and 
centrifuged at 4000 rpm. The optical absorbance of the 
supernatant was read at 523 nm (Mokhtari et al., 2017).

Measuring brain MDA level
To measure brain MDA level, 1 g of the brain tissue 

was homogenized in cooled 2.5% KCl (10% w/v) and 
incubated in a metabolic shaker at (37±1)°C for 60 min. 
Then, 1 mL of 5% trichloroacetic acid and 1 mL of 67% 
TBA were added into the metabolic shaker and after each 
addition, the solution was mixed well. The mixture of each 
vial was transferred to a tube and centrifuged at 2,000 rpm 
for 15 min; finally, the supernatant was transferred to 
another tube and placed in a boiling water bath. Ten 
minutes later, the tubes were cooled down and their 
absorbance was read at 535 nm (Mokhtari et al., 2017).

Data analysis

Data analysis was performed using the SPSS version 
16. First, distribution normality of the data was tested by 
using Kolmogorov-Smirnov test and then homogeneity of 
variances was investigated by using Levene’s test. Then, 
one-way ANOVA was used to determine the significant 
difference between treatments and Tukey’s test was used 
to compare the mean values. Data were expressed as mean 
(± standard error) and P< 0.05 was considered significance 
level.

RESULTS 

DPPH radical scavenging activities for various 
concentrationsof A. capillus-veneris extract

The results demonstrated that the anti-radical 
activity of A. capillus-veneris extract increased with 
increasing its concentration. In addition, the EC50 of 

A. capillus-veneris extract was derived 54.61ug/mL. IC50 
was directly correlated with A. capillus-veneris extract 
antioxidant activity.

The results of the effect of A. capillus-veneris 
extract on the duration of immobility in the FST are 
shown in Figure 1. The results showed that fluoxetine 
decreased the immobility duration significantly 
when compared to the control group. A. capillus-
veneris extract at 200 mg/kg significantly reduced 
the duration of immobility when compared to the 
control group. The extract at 50 and 100 mg/kg  
had no significant effect on immobility duration.

The results from the effect of A. capillus-veneris 
extract on the number of open arm entries and the time 
spent in the open and closed arms of the plus maze are 
shown in Figure 2 (A-D). The results showed that in the 
fluoxetine receiving mice, the number of open arm entries 
and the time spent in the open arm increased significantly 
when compared to the control group. In the group given the 
extract at 200 mg/kg, a significant increase in the number 
of open arm entries was observed when compared to the 
control group. A. capillus-veneris extract at 50, 100, and 
200 mg/kg resulted in a significant increase in the time 
spent in the open arm of the plus maze when compared 
to the control group. Fluoxetine significantly reduced the 
time spent in the closed arm and the number of closed arm 
entries when compared to the control group. A. capillus-
veneris extract at 100 and 200 mg/kg caused a significant 
decrease in the number of closed arm entries. This extract 
at 50, 100, and 200 mg/kg significantly reduced the time 
spent in the closed arm.

The results of the effect of A. capillus-veneris 
extract on the motor activity in the rotarod test are shown 
in Figure 3. The results showed that fluoxetine caused 
a significant increase in motor activity when compared 

FIGURE 1 - Effect of Adiantum capillus-veneris extract on 
Immobility Duration in the Forced Swim Test. *** = (P< 0.001); 
AC: Adiantum capillus-veneris.
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to the control group. The extract at 200 mg/kg caused a 
significant increase in motor activity when compared to 

the control group. The extract at 100 and 50 mg/kg had no 
significant effect on motor activity.

The results regarding the effect of A. capillus-veneris 
extract on the antioxidant capacity in serum and brain are 
shown in Figure 4 (A, B). The results of this study showed 
that fluoxetine significantly increased the antioxidant 
capacity of the serum and brain tissue when compared to 
the control group. The extract at 200 mg/kg resulted in a 
significant increase in the antioxidant capacity of the brain 
tissue. In the groups given the extract at 100 and 200 mg/
kg, a significantly higher antioxidant level was observed 
when compared to the control group.

The results on the effect of A. capillus-veneris 
extract on the brain and serum levels of MDA in mice are 
shown in Figure 5 (A, B). The results of this study showed 
that fluoxetine caused a significant decrease in the levels 
of MDA in brain and serum when compared to the control 
group. A. capillus-veneris extract at 100 and 200 mg/kg  

FIGURE 2 - Effect of Adiantum capillus-veneris extract on the Amount of Time Spent in the Open Arm and the Number of Open 
Arm Entries in Plus Maze. *** = (P< 0.001); ** = (P< 0.01); *=(P< 0.05) , AC: Adiantum capillus-veneris.

FIGURE 3 - Effect of Adiantum capillus-veneris extract on 
motor activity in Plus Maze. *** = (P< 0.001); * = (P< 0.05); AC: 
Adiantum capillus-veneris.
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significantly reduced the levels of MDA in brain and serum 
when compared to the control group. The extract at 50 mg/
kg did not have any significant effect on the serum and 
brain MDA levels.

DISCUSSION

The aim of this study was to investigate the effect 
of A.capillus-veneris extract on depression and anxiety in 
rat. Stress induction in rats caused a significant increase in 
the duration of immobility in the FST. 

Stress induction also caused a significant increase in 
the number of closed arm entries and the time spent in this 
arm in the plus maze. A.capillus-veneris extract treatment 
significantly increased the time spent in the open arm and 
the number of entries into this arm. Stress induction also 
significantly increased serum and brain MDA levels, and 
reduced the antioxidant capacity of the serum and brain. 
A.capillus-veneris extract treatment reduced MDA levels 

and increased antioxidant capacity in serum and brain.
Many of the drugs currently used to treat depression 

lead to certain side effects that cause many patients not to 
accept pharmacotherapy. But complementary therapies 
are widely used and are effective to treat mental disorders, 
anxiety, and insomnia, with fewer side effects than routine 
drugs (Rabiei, Rabiei 2017). In similar studies, FST has 
been used as one of the most popular tests of depression 
in rodents. Rodents, when forced to swim in a cylinder 
where they are not able to escape from, are immobilized 
after a period of intense activity, which reflects hopeless 
behaviors. Antidepressants increase the rates of mobility 
and escaping in these animals. Decreased immobility 
duration is a reliable predictor to evaluate antidepressants 
(Moinuddin, Devi, Khajuria, 2012).

In the present study, treatment of rat with fluoxetine 
(20 mg/kg)-induced stress prior to behavioral tests 
significantly reduced the duration of immobility in the 
FST. Fluoxetine also significantly reduced the number of 

FIGURE 4 (A, B) - Effect of Adiantumcapillus-venerisextract on serum and brain antioxidant levels; *** = (P < 0.001); ** = (P < 0.01); 
AC: Adiantumcapillus-veneris.

FIGURE 5 (A, B) - 5- The effect of Adiantum capillus-veneris extract on serum and brain malondialdehyde levels; *** = (P < 0.001); 
** = (P< 0.01); * = (P< 0.05); AC: Adiantum capillus-veneris.
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closed arm entries and the amount of time spent in this 
arm in the plus maze. Fluoxetine decreased MDA levels 
and increased the antioxidant capacity in brain and serum 
significantly.

Oxidative stress is an effective factor on the 
development of various diseases in the central nervous 
system and can accelerate the aging process and behaviors 
associated with depression and anxiety. Oxidative 
stress occurs when the production of oxidative reactive 
substances exceeds the antioxidant defense capacity 
to suppress the toxins. During oxidative stress, the 
production of free radicals exceeds the body’s antioxidant 
system capacity, such as vitamins C and E, and glutathione 
(Pandya, Howell, Pillai, 2013). The reactive oxygen 
species and reactive nitrogen species cause oxidation of 
proteins and membrane lipids, DNA damage, and even 
cell apoptosis. MDA is a small but stable product of 
lipid peroxidation that is produced by degradation of the 
unstable peroxides of unsaturated fatty acids. Excessive 
lipid peroxidation in nerve cells can lead to cell death. In 
order to fight free radicals and reactive oxygen species, 
antioxidant defense mechanisms neutralize or minimize 
the adverse effects of these invasive agents. Superoxide 
dismutase, glutathione peroxidase, and catalase are 
some of the constituents of this defense system. Certain 
antioxidants are also supplied by various foods (de Graaf 
et al., 2002). 

Oxidative stress has been reported to occur in 
over 100 diseases, including cancer, neurodegenerative 
diseases, many psychological problems, and autoimmune 
diseases. It is noteworthy that in people with anxiety and 
depression, various degrees of oxidative damage and a 
decrease in the level of antioxidant enzymes have been 
observed (Bouayed, Rammal, Soulimani, 2009).

In the present study, the extract of A.capillus-veneris 
produced favorable antidepressant and anti-anxiety 
effects in the FST and plus maze, which was associated 
by a decrease in the brain and serum MDA levels and an 
increase in their antioxidant capacity. The antioxidant 
effects of A.capillus-veneris have also been shown in 
a number of previous studies (Khodaie, Esnaashari, 
Moghaddam, 2015).

The antioxidant capacity of A.capillus-veneris 
leaf extract in vitro was investigated on H2O2-induced 
oxidative complications in peripheral blood lymphocytes. 
Pre-treatment with leaf extract of this plant inhibited lipid 
peroxidation and increased the activity of antioxidant 
enzymes and glutathione content significantly (Lin, Ding, 
2008).

The ethanol extract of A.capillus-veneris exhibits 
high antioxidant activity compared to ascorbic acid, with 

an IC50 of approximately 0.3868 mg/g in the DPPH 
assay and 0.695 mg/g in the ABTS assay. Antioxidant 
activity of A.capillus-veneris can be due to polyphenols 
and flavonoids. Flavonoids have antioxidant, anti-
inflammatory, and cell protective properties (Ibraheim, 
Ahmed, Gouda, 2011). 

A.capillus-veneris leaves contain various flavonoids 
such as rutin, quercetin, quercetin-3-O-glucoside, 
cactorium, isocrathin, NicoFlavourin, naringin, astragalin, 
popninin, procyanidin, prodelphinidin, and kaempferol-
3-sulfate (Al-Snafi, 2015). In previous studies, the 
antidepressant effects of these flavonoids, including rutin, 
quercetin, and naringin (Machado et al., 2008; Aggarwal, 
Gaur, Kumar, 2010; Bhutada et al., 2010), have been 
confirmed.

Immune system impairment is one of the most 
important problems that cause depression. Studies have 
shown that depression, on the one hand, suppresses the 
appropriate response to infectious agents, by inducing 
responses to type 2 T helper cells (responses involved in 
allergies and certain antibody-dependent autoimmunities), 
and, on the other hand, causes chronic and malignant 
inflammation by the immune system in a way that 
inflammation itself leads to exacerbation of depression 
(Liu et al., 2015). 

Chronic inflammation is one of the physical 
problems caused by depression. On the other hand, 
researchers argue that chronic inflammation can be one of 
the causes of depression (Rizzo et al., 2012). Studies have 
shown that several molecules are involved in inflammation 
in patients with depression, the most important of which 
are inflammatory cytokines (Liu et al., 2015).

In the study of Liu et al. (2015), the injection of 
cytokines IL-6, IL-1β, and TNF-α and lipopolysaccharide 
induced depression and anxiety-related behaviors in mice 
(Liu et al., 2015). In patients with depression, high levels 
of IL-6, IL-1β, and TNF-α have also been observed.

In a study by Arora et al. (2011), reserpine-
induced depression significantly increased the levels of 
inflammatory factors such as IL-6, TNF-α, and IL-1β in 
mice (Arora et al., 2011). 

Antidepressant drugs, such as fluoxetine and 
paroxetine, have also been reported to reduce levels of 
inflammatory cytokines in the brain and serum of mice 
with depression (Hwang et al., 2008)

In the study of Haider et al. (2013) ethanol A.capillus-
veneris extract was observed to exert strong anti-
inflammatory effects, in comparison with indomethacin, 
in the mouse model of carrageenan-induced paw edema 
(Haider et al., 2013).
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CONCLUSION

It can be argued that the A. capillus-veneris extract 
reduces the symptoms of depression and anxiety by 
decreasing the oxidative stress markers in rats under stress, 
so that treatment with fluoxetine and A. capillus-veneris 
reduces the oxidative damage caused by stress, which is 
an important mechanism with respect to pharmaceutical 
and protective effects of fluoxetine and A. capillus-veneris 
extract in treating disorders due to stress.

.
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