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The purpose of this study was to assess whether Lavender essential oil (Lav) could 

alleviate depressive symptoms induced by Interferon-α (IFN-α) therapy, which reduces 

tryptophan levels, or Cyclosporine A (Cyc) treatment that leads to psychological issues by 

inhibiting the mammalian target of rapamycin (mTOR) receptor. The study focused on mice as 

the subjects for evaluation.  Lav 50,100,200 mcL/kg, and Cyc 40 mg/kg (all IP) and IFN-α 

1600000 IU/kg SC were administered. The tests were performed after 6 days of consecutive 

injections on day 7. First total activity was evaluated by the locomotor test, following the splash 

test and then immobility time during the forced swimming test (FST) was measured. Sucrose 

preference was measured in order to test anhedonia. The selected treatments did not cause 

noticeable changes on the locomotor activity. IFN-α increased the immobility time during FST 

(178.6±10.4 s vs. control 125.8±17.7 s; P < 0.05) indicating depressive-like effect, and IFN-α-

lav200 decreased it to (83.3±22.2 s, vs. IFN-α; P<0.01). The grooming time during splash test 

increased from 36.8±6.1s in IFN-α group to 106.3±9.6 in IFN-α-lav200 group (P<0.05). 

Sucrose preference increased to 82% following IFN-α-Lav200 administration. However, Lav 

did not cause a significant change on Cyc-induced depression. Conclusion: While Lav 

demonstrated a beneficial effect in mitigating IFN-α-induced depression in mice, it was not able 

to fully reverse Cyc-induced depression. This suggests that Lav exerts its antidepressant effects 

through distinct mechanisms that may not involve modifications to the mTOR pathways. 
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INTRODUCTION 

 

Lavender essential oil (Lavandula 

angustifolia; Lav) is an accepted herbal 

medicine by the European Medicines Agency 

to relieve stress and anxiety, and it may have 

pharmacological properties that modulate N-

methyl-D-aspartate (NMDA) receptor, 

serotonin (5-hydroxytryptamine, 5-HT) 

reuptake transporter, and neurotoxicity caused 

by hydrogen peroxide1. According to a 

systematic review and meta-analysis; Lavender 

could decrease the depression scores compared 

to the control group, thus it has significant 

antidepressant effects2. Herbs and essential oils 

that protect against free radicals are not only 

useful in hypertension but also for 

neuroprotection1,3. 

IFN-α treatment has the potential to cause 

adverse effects on the central nervous system 

(CNS), such as depression and cognitive 

alterations, which may negatively impact the 

effectiveness of the immunotherapy. IFN-α 

therapy is often associated with ample 

neurological symptoms that involve mood, 

memory, cognition, and mild subcortical 
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dementia4. The prevalence of IFN-α therapy 

depression is passably 50%. Depressive 

symptoms are common in the early stages of 

treatment, but typically peak between 4 and 16 

weeks. IFN-α and IFN-β increases brain 

prostaglandin E2 levels, thereafter indolamine 

2,3-dioxygenase (IDO) activity upsurges. IDO 

increases kynureninase, which inhibits 

kynurenine aminotransferase, resulting in 

excitotoxicity due to an imbalance between the 

NMDA receptor agonists (quinolinic acid) and 

antagonist (kynurenic acid). This neurotoxic 

challenge causes a reduction in the density of 

serotonergic and adrenergic neuron, and loss of 

neurons in the hippocampus. These alterations 

in the neurochemical and neurohistological 

course predispose individuals to depression5.  

Cyclosporine A (Cyc) is a Ca2+-

dependent protein phosphatase, calcineurin 

inhibitor prescribed for preventing graft 

rejection in liver, heart, and kidney transplants. 

Other drug indications include treating 

autoimmune disorders and rheumatic diseases. 

Neurological complications such as tremor, 

nervousness, and depression have been 

reported as side effects of its chronic use6. It 

has been noted that calcineurin, is involved in 

neurotransmission, neuronal plasticity, and 

memory. Studies show that calcineurin 

inhibitors induced depressive-like effect by 

blockade of a signaling pathway the 

mammalian target of rapamycin (mTOR); a 

serine-threonine protein kinase that controls 

synaptic protein synthesis6. 

A meta-analysis showed that the lifetime 

prevalence of depression is 10.8% and the 

point prevalence is higher in women (14.4%)7. 

Although it is an important neuropsychiatric 

condition, the efficacy of medication in treating 

depression is insufficient, implying that 

roughly 40% of patients do not respond to the 

treatment8. In addition, as noted earlier some 

drugs may cause neurological side effects, as 

depression through altering various 

pathways4,6. In light of these concerns, several 

studies have been conducted to explore 

alternative therapeutic approaches aimed at 

improving clinical outcomes for depression. 

Among these approaches, phytomedicine has 

emerged as a primary complementary remedy 

to conventional drugs. Medicinal herbs have 

been a subject of investigation for their 

potential in treating depression, and significant 

progress has been made in this area9. The main 

objective of this behavioral animal study was 

twofold: firstly, to determine the effective 

antidepressant dose of Lav in mice, and 

secondly, to evaluate its antidepressant-like 

effects following the administration of IFN-α 

or Cyc, which induce depression through 

different pathways. 

 

MATERIAL AND METHODS 

 

Drug preparation and administration 

Lav was purchased from TabibDaru 

(Kashan, Iran); IFN-α  (PDferon, Pooyesh 

Darou 3×106 IU, Iran), and fluoxetine HCl 

(Sigma-Aldrich, India). 

Lav 50,100,200 mcL/kg was injected 

intraperitoneal (IP), at room temperature, Lav 

was diluted with normal saline containing 1% 

tween8010.  IFN-α 1600000 IU/kg was injected 

subcutaneously (SC)11. Cyc was injected IP 40 

mg/Kg and diluted in normal saline ethanol 

2%12. Fluoxetine HCl 20mg/kg was 

administered IP as the reference antidepressant 

for validating FST. All the injections were 

performed for 10 ml/kg mice body weight for 6 

consecutive days the tests were performed on 

day seven.  

 

Chemical composition of the essential oil 

Gas chromatography–mass spectrometry 

analysis of the essential oil by Quality Control 

TabibDaru Company reported the main 

contents as follow: 37.95 % linalyl acetate, 

35.19% linalool, 3.06% lavandulyl acetate, 

0.77% lavandulol, 0.19% camphor, 4.33 % 

terpinen 4-ol. 

 

Animals 

Male albino mice that weighted 27 ± 2 g 

(6-8 weeks’ old) were kept at room temperature 

with freely accessing standard mice chow and 

tap-water in a 12-hrs light and 12-hrs dark 

cycle. The animals were acclimated to the 

behavioral laboratory 48 hrs before the 

experiments, and the experiments were 

conducted in compliance with the guidelines of 

The National Ethical Committee of Iran 

(Ethical No: 

IR.MUI.RESEARCH.REC.1400.537) aiming to 

minimize animal distress and the number of 

animals used in the research. In order to 

eliminate interventions on the animal's 
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behavior, the test was performed between 8am 

and 2pm. 

Fourteen animal groups (6 mice in each 

group) were applied: four groups that received 

Lav 50,100,200 mcL/kg, or normal saline 

containing 1% tween80; two groups received 

IFN-α r normal saline; two groups received Cyc 

or ethanol 2% in saline (Cyc diluent); two 

groups received IFN-α-Lav (100 or 200 

mcL/kg); two groups received Cyc-Lav (100 or 

200 mcL/kg); two groups received IFN-α-

fluoxetine or Cyc-fluoxetine. The results of 

Lav 50 mcL/kg are omitted since it was not 

effective. 

 

Locomotor test 

This approach utilized an enclosure with 

dimensions of 40.40.40 cm3. The rodents were 

placed in the chamber and given 3 minutes to 

explore while oriented towards the wall. The 

frequency of the animals standing on their hind 

legs was recorded manually during this time. 

The device recorded the animals' horizontal 

movements by detecting interruptions in the 

infrared beams. The overall movement of each 

animal, taking into account both horizontal and 

vertical motions, was calculated. 

 

Splash test 

The examination was conducted following 

the locomotion assessment. Every mouse was 

individually positioned in a plexiglass 

enclosure and a 10% sucrose solution was 

scattered on the animal's back. The latency of 

grooming, and the overall time spent cleaning 

for five minutes was recorded. Hesitation for 

cleaning is an indicator of depressive like 

behavior, it is correlated with symptoms of 

apathy and disinterest as a phenotype of 

depression13. After animals were cleaned they 

were ready for the forced swimming test. 

 

Forced swimming test 

The forced swimming test (FST) relies on 

the observation that an animal's unwillingness 

to struggle when faced with aversive conditions 

is connected with another depressive 

phenotype, i.e. hopelessness behavior14,15.  To 

execute this assessment, the mice were put 

inside a 2-liter glass container filled with 15 cm 

of water at a temperature ranging from 23 to 25 

degrees Celsius. The whole test was 6 minutes, 

the first 2 minutes were considered to adapt the 

animal to the environment, and in the last 4 

minutes, the duration of immobility, swimming 

and climbing were recorded. The period during 

which the animals ceased to move their limbs 

was referred to as the duration of immobility, 

i.e. animal does not make any attempt to 

escape. In the basic state, the duration of 

immobility in mice is about 2 minutes, which 

drugs reduce this time with antidepressant 

effect16,17. These data were measured using a 

stopwatch, animals were dried in warm room to 

avoid hypothermia. 

 

Sucrose preference test  

The sucrose preference test is a 

supplementary test of anhedonia to complete 

the depression test. Normal mice prefer sucrose 

solution over water, but this preference is 

compromised when inducing depression. In 

order to familiarize the animal with sucrose 

solution at first two bottles of 2% sucrose 

solution were placed in each cage for 24h (day 

4), then one bottle was replaced with water for 

the next 24h (day5), and finally, one bottle of 

water and one bottle of sucrose solution were 

measured and placed in each cage (day 6). The 

consumption of water and sucrose solution in 

the last 24 hrss (day7) was recorded, and the 

percentage of preference for sucrose solution 

consumption was calculated. Percentages 

above 65% were considered as preference for 

sucrose consumption13,18. 

 

Data processing and statistical analysis 

The results of all groups were expressed 

as mean ± standard error of the mean (Mean ± 

SEM). Data were analyzed using one-way 

analysis of variance (ANOVA) with the 

complementary Tukey's multiple comparison 

tests for comparisons between two groups the 

unpaired t-test was used. P-values less than 

0.05 were considered as significant results. The 

software programs used for data analyzing and 

making graphs were Excel 2020 and the 

Graphpad Prism 8. 

 

RESULTS AND DISCUSSION 
 

Results 
Effect of Lav alone and in combination 

with IFN-α on depressive behavior  
As shown in Fig. 1a, locomotor results did 

not change significantly after administration of 
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different doses of Lav. Similarly, co-

administration with IFN-α, Lav or fluoxetine 

demonstrated little change in locomotor which 

was not a notable difference from control.  
Turning to FST results, the immobility 

time decreased as the dosage of Lav increased 

(Fig. 1b). In Lav200 group the immobility time 

significantly declined to 75±17.7 s compared 

with the control ip group 134.4±7.9 s (P=0.027, 

F(2,19)=4.8). According to table1, the time 

spent on swimming in FST did not noticeably 

differed among different doses of 

administration of Lav alone. Climbing in 

Lav200 group faced a rise comparing with IP 

control (P=0.005, F(2,18)=10.25). Similarly, 

grooming time in lav200 (170.6±16.9) was 

more than IP control (69.3±19.9, P=0.0114, 

F(2,16)=5.11) which indicates antidepressant 

effect of Lav200. There was also a rise in 

sucrose preference up to 81 % in Lav alone 

groups (table 1). 
Depression was induced in IFN-α-treated 

mice as shown in Fig. 1b in the FST animals 

were more immobile than the SC control group 

(178.6±10.4s vs 125.8±17.7s respectively, 

P=0.009). IFN-α showed a significant fall in 

swimming time compared with SC control 

group (table 1, P=0.011).  Sucrose preference 

showed indifference between water and 

sucrose solution, i.e  65% of sucrose intake that 

is a manifestation of depression and anhedonia. 
The depressant effect of IFN-α was altered 

by administrating Lav200 (83.3±22.2s, 

P=0.0022) and fluoxetine (88.5±22.8s, 

P=0.0041, F(4,30)= 6.08) compared with Lav 

alone group which indicates the antidepressant-

like effect of Lav200 (Fig..1b).  Fluoxetine-

IFN-α group experienced more swimming time 

(P=0.040 vs IFN-α  alone group) (Table 1). 

While IFN-α  alone and together with Lav had 

less swimming time compared with control SC 

group. Although Lav100 did not manifest a 

remarkable rise in IFN-α treated mice climbing 

time compared with IFN-α alone (table1), 

Lav200-IFN-α caused a significant rise 

(P<0.001). Additionally, IFN-α-Lav200 

climbing time was notably different from SC 

control (P<0.001). fluoxetine with IFN-α 

showed an increase in climbing time compared 

to IFN-α alone (P=0.021). Likewise, IFN-α-

Lav200 demonstrated an increase in the 

grooming times in comparison with IFN-α 

(106.3±9.6 vs 36.83±6.11, P=0.014 

F(4,27)=4.32)(Fig. 1c), the same result was 

observed with fluoxetine. The sucrose 

preference also rose up to 82% following Lav 

administration with IFN-α, as fluoxetine co-

administration also increased the sucrose 

preference (table 1). 

 
Table 1: The effect of Lav alone and in combination with IFN-α on swimming and climbing time in 

FST, and sucrose preference test. 

Group (n=6) FST Sucrose preference 

(%) Climbing time (s) Swimming time (s) 

Control IP  37.7±6.5 76.5±9.3 76.3 

Lav (100 mg/kg) 28.67±6.2 86.8±19.1 81 

Lav (200 mg/kg)  75.8±9.4^^ 97.6±10.5 77.5 

Control SC 38.7±12.1 94.5±16.2 69 

IFN-α  17.6±6.1*** 43.8±8.5 * 65 

IFN-Lav (100 mg/kg) 51.6±11.4 50.0±6.1* 82 

IFN-Lav (200 mg/kg)  133.0±9.2###,*** 40.5±12.2* 75 

IFN-FLX (20 mg/kg) 63.0±11.5# 101.8±24.9 # 70 

IFN-α = interferon-α (1600000 IU/kg), Lav=Lavender essential oil, FLX = fluoxetine. The control 

groups received normal saline. Results of FST are expressed as group mean ± SEM and analyzed by 

ANOVA followed by Tukey’s comparison test. Results of sucrose preference presents preference 

percentage in each cage containing 6 mice. ^^ P <0.01 compared with control ip, * P <0.05 and *** P < 

0.001 compared with the control group sc. ## P < 0.01 and ### P < 0.001 compared with IFN-α group. 
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Fig. 1: The effect of Lavender essential oil (Lav) alone and together with Interferon-α (IFN-α) on the 

total activity count (horizontal activity +vertical activity) in locomotor activity test (a), 

immobility time during FST (b), and grooming time in splash test (c). Control animals 

received normal saline solution. IFN-α was injected SC (1600000 IU/kg) all other drugs were 

injected IP. The results present mean ± SEM, and analyzed by ANOVA followed by Tukey’s 

multiple comparison tests (n=6). ^^ P <0.01 compared with control sc group; * P<0.05 

compared with the control ip group, #P<0.05, ##P<0.01 compared with IFN-α alone group. 

 

Effect of Lav combination with Cyc on 

depressive behavior  

As shown in Fig. 2a, Cyc injection alone 

or in combination with Lav, or fluoxetine 

demonstrated little change in locomotor 

activity compared to the control group (EtOH 

2% ) which were insignificant. Around 62 % of 

animals that were treated concomitantly with 

Cyc-Lav 200mg/kg died during the experiments 

therefore they were excluded from the results.  
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After Cyc administration depressive was 

induced in animals as shown in Fig.. 2. 

Immobility time significantly increased during 

FST (178.5±10.5s vs 110.3±22.3; P=0.0095, 

F(3,22)=18.3) (Fig. 2b). As shown in table 2 

climbing time declined significantly compared 

with control (EtOH 2%) group, changes in the 

swimming time were insignificant. There was 

no sucrose preference following Cyc injection 

that showed anhedonia (table 2). Although 

fluoxetine showed antidepressant effect in Cyc-

injected mice, Lav100 effect on depressive 

behavior were insignificant during the FST 

compared with Cyc alone group (Fig. 2b). 

However, Lav 100 significantly improved the 

grooming time (94.3±11.9s vs Cyc alone 

28.6±6.6s, P=0.0056; F(3,22)=8.53) similar to 

fluoxetine. Sucrose preference also showed 

increase preference for sucrose solution over 

water (table 2).  
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Fig. 2: The effect of Lavender essential oil (Lav) alone and together with cyclosporine A(Cyc) on the 

total activity count (horizontal activity +vertical activity) in locomotor activity test (a), 

immobility time during FST (b), and grooming time in splash test (c). Control animals 

received (NS) normal saline, or normal saline ethanol 2% solution. All drugs were injected 

IP. The results present mean ± SEM, and analyzed by ANOVA followed by Tukey’s 

multiple comparison tests (n=6). ^ P<0.05, ^^P<0.01, compared with the control EtOH 2% 

group, ###P<0.001 compared with Cyc alone group. 
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Table 2: Effect of Lav and Cyc administration the FST. 

Group (n=6) FST sucrose preference 

(%) Climbing(s) Swimming (s) 

Control NS 42.67±6.08 79.86±8.56 76.3 

Lav100  28.67±6.20 86.83±19.07 81 

Control EtOH 2% 31.5±7.65 83.83±28.35 71 

Cyc 5.37±1.77^ 56.13±11.35 64 

Cyc-Lav100 7.83±4.08 43.17±3.99 73 

Cyc-FLX 79.5±11.95^^^ 84.33±6.27 68 

Cyc= Cyclosporin 40mg/Kg, EtOH = Ethanol 70% normal saline, Lav=Lavender essential oil, NS= 

normal saline, FLX = fluoxetine (20 mg/kg). Results are expressed as group mean ± SEM and analyzed 

by ANOVA followed by Tukey’s comparison test. ^ P<0.05 , ^^^ P < 0.001 compared with the control 

(EtOH 2%) group. 

  

Discussion 

This study aimed to examine the impact of 

Lav on depression induced by IFN-α and Cyc. 

The results revealed a promising antidepressant 

effect of Lavender in managing depression 

caused by IFN-α. However, it did not 

demonstrate a consistent antidepressant effect 

on Cyc-induced depression. This marks the 

first investigation of Lavender's potential 

effects on these specific forms of depression. 

In our experiment there was no significant 

difference among tested groups and their 

control group in their locomotor activity hence, 

the difference in immobility time in FST is not 

caused by changes in the locomotor activity. 

The locomotor activity test is used in 

behavioral experiments in order to avoid result 

bias17. 

Commonly the FST is used to assess 

depressive-like behavior in animal models for 

pharmaceutical screening, and designing new 

antidepressants19,20. By measuring the active 

behavior, swimming and climbing, during FST 

could help differentiate between serotonergic 

and noradrenergic antidepressant effects14. Our 

results assessed different phenotypes of 

depression, despair, apathy, and anhedonia. 

Additionally, grooming is a complex behavior 

in mice that is responsive to stress and various 

genetic and pharmacological interventions, that 

could alter its activity and pattern. By using 

cleaning behavior patterns as a behavioral 

endpoint, this method enables the evaluation of 

stress levels in individual animals, and has 

broad implications in biological 

psychopharmacology, genetics, and 

experimental modeling of mood disorders21. 

Lavender is widely utilized in 

aromatherapy and phytotherapy to address 

various central nervous system disorders, 

including stress and sleep problems. This 

natural essential oil is recognized as a 

commercial remedy for headaches, anxiety, and 

depression22. Its pleasant taste and aroma 

contribute to reducing mental exhaustion and 

fatigue. In our study, Lav exhibited 

antidepressant effects in mice, as evidenced by 

a dose-dependent decrease in immobility time 

during the FST. Moreover, grooming time and 

sucrose preference also increased, indicating its 

potential as an effective antidepressant. 

Following Lav200 injection swimming time 

and climbing time increased although climbing 

increased significantly, the time spent for 

swimming was more than the climbing time. 

These are in agreement with previous results 

that Lav has serotonergic effects, Lavandula 

aqueous and hydroalcoholic extracts were 

found to significantly reduce immobility time 

and increase swimming time without affecting 

climbing time23. Additionally, it has also been 

proven that Lav induces its potential effects 

through NMDA receptor antagonist, and 

inhibiting the 5-HT transporter1. 

In agreement with previous studies, IFN-α 

induced depressive-like behavior in mice, 

during FST the immobility time increased and 

grooming time and sucrose preference 

decreased11,12. IFNs are thought to interfere 

with the neurochemical pathways associated 

with depression by disrupting the central 

adrenergic, serotonergic, and neuroendocrine 

systems. Research has indicated that selective 

5-HT reuptake inhibitors (such as fluoxetine) 
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can be effective in treating depression 

symptoms associated with IFN-α therapy24. 5-

HT that is essential in the neurobiology of 

mood disorders is synthesized from tryptophan 

via tryptophan hydroxylase. A decrease in 

blood tryptophan levels can lead to reduced 

accessibility of 5-HT in the CNS, that 

potentially initiates depression in vulnerable 

subjects25.26. In previous research, lower plasma 

concentrations of tryptophan were observed in 

untreated depressed patients compared to 

healthy control subjects25,27. Meanwhile, 

Tryptophan deficiency plays a role in the 

development of depressive symptoms 

associated with IFN-α treatment28. Since, IDO 

induction by IFN-α, causes 5-HT deficiency 

because of the shift of tryptophan metabolism 

to kynurenine formation28. Kynurenine, which 

is capable of crossing the blood-brain barrier, 

can be metabolized into quinolinic acid - a 

neurotoxic agent that stimulates the NMDA 

receptor29. In our investigation, Lav200 altered 

depressive-like behavior caused by IFN-α and 

the results were comparable with fluoxetine. 

All the phenotypes of depressive behavior 

(despair, apathy, and anhedonia) were altered 

by Lav 200. Lav mainly consists of 

monoterpenes like linalool and linalyl acetate, 

that are capable of neurological efficacy 

according to the previous research30,.31. As the 

CNS molecular mechanisms have shown the 

potency of lav to interact with 5-HT reuptake 

transporter and ionotropic NMDA receptors in 

addition it has shown neuroprotective efficacy 

against H2O2 toxicity in the PC12 cell 

line1.32. In our animal study, we demonstrated 

that the administration of IFN-α interferes with 

serotonin synthesis, and the co-administration 

of Lav improved depression through 

mechanisms independent of the 5-HT system. 

This was evident from the observed increase in 

climbing time in the study subjects (Table 1). 

Another significant finding from our animal 

study was the neuroprotective effect of Lav 

when used in conjunction with IFN-α. This 

effect is likely attributed to Lavender's ability 

to prevent the neurotoxic impact of NMDA 

overactivity caused by quinolinic acid. 

In agreement with previous investigations, 

Cyc induced depressive behavior5,12,33. It has 

been proved that depressive induced efficacy of 

calcineurin inhibitors is performed by 

prevention of the mTOR function, thus 

preventing synapses protein synthesis34.  

Meanwhile studies have shown a interaction 

between mTOR signaling distraction, and  

synaptic proteins deficiency in depressive 

symptoms35. Thus, stimulation of the mTOR 

function pathway could be considered to 

decrease the risk of depressive initiation in 

individuals’ pharmacotherapy with calcineurin 

inhibitors (Cyc). Additionally, the NMDA 

receptors influences and controls the mTOR 

pathway functioning36.  

It should be noted that, more than half of 

the animals that received Cyc-Lav 200 died. 

This could be a result of drug interaction 

between Cyc and Lav 200. Other Lav drug 

interactions have been shown previously it 

could make the effects of CNS depressants (ex, 

narcotics and sedatives) stronger37. In addition 

previously it was investigated that the lethal 50 

dose (LD 50 ) in rats is 3.55 g/kg38.  

However, when Lev 100 was administered 

with Cyc, it did not show improvement in 

immobility time during the FST. However, it 

did enhance grooming time and sucrose 

preference. These results suggest that since 

IFN-α and Cyc induce depressive behavior 

through different mechanisms, Lav was not 

fully effective in reversing Cyc-induced 

depression, unlike its effect on IFN-α-induced 

depression. This indicates that Lavender's 

action on the NMDA receptor might not be 

directly linked to inducing mTOR activity. 

Though, it may improve some stressful 

behavior as observed in the grooming test and 

sucrose preference test. The drug interaction 

was possibly caused following the co-

administration with Lav200 that needs further 

evaluation. 

On the downside, this study did not 

evaluate the cellular and molecular effects of 

Lav following Cyc or IFN-α administration, 

and did not measure the neurotransmitter level 

in the blood. Yet, the findings were 

encouraging, indicating the need for future 

experiments to assess Lav antidepressant 

efficacy in patients receiving IFN-α.  

 

Conclusion 

When administered alone, Lav 

demonstrated a notable antidepressant effect in 

mice. Additionally, when combined with IFN-

α, Lav showed anti-depressive efficacy 

comparable to that of a conventional 
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antidepressant (fluoxetine). However, Lav 

could not entirely counteract the depressive 

effects induced by Cyc. This can be attributed 

to the fact that IFN-α and Cyc initiate 

depressive effects through distinct mechanisms, 

and Lavender's action may not be effective in 

mitigating the impact of calcineurin inhibitors 

on mTOR function and synaptic protein 

synthesis. 
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  ــــــةنشـرة العـلوم الصيدلي

 جامعة أسيوط
 

 

قسم علم الادوية والسموم، كلية الصيدلة والعلوم الصيدلية، جامعة أصفهان للعلوم الطبية ، أصفهان ، إيران
1
 

2
مركز أبحاث العلوم الصيدلية في أصفهان، قسم علم الادوية والسموم ، كلية الصيدلة والعلوم الصيدلية، 

  ، إيران ، أصفهان جامعة أصفهان للعلوم الطبية
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