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ABSTRACT

Background: Major depressive disorder is a prevalent psychological condition that is characterized by sustained low
mood, dysfunction and biological dysregulation. Depression can be treated with cognitive behavioral therapy, and
newer studies indicate that psilocybin-based therapy may improve depressive symptoms when used under supervised
psychological support. Oxytocin, a neuropeptide that plays a role in stress, emotions and bonding, may help us
understand treatment effects.

Objective: To evaluate the effect of psilocybin therapy, cognitive behavioral therapy, and combined psilocybin
assisted cognitive behavioral therapy on depressive symptoms and serum oxytocin levels among patients with major
depressive disorder.

Methods: This randomized controlled trial was carried out at the Psychiatry Department of Hayatabad Medical
Complex and Khyber Medical University, Peshawar from 1% December 2024 to 30™ July 2025. Sixty-seven patients
with major depressive disorder were included and randomly distributed into four groups: ‘SSRI treatment, CBT,
psilocybin therapy, and psilocybin combined with CBT’. Hamilton Depression Rating Scale was used to measure the
severity of depression at baseline, week 6 and week 10. Serum oxytocin levels were also evaluated. Data was analyzed
using SPSS 25. Repeated-measures ANOVA, Bonferroni post hoc comparisons were applied.

Results: The control group showed minimal change in HAM-D scores, while marked reductions were observed in all
active intervention groups. By week 10, mean HAM-D scores decreased to 2.84 + 2.01 in the CBT group, 3.24 £ 1.56
in the psilocybin group, and 2.50 = 1.51 in the psilocybin assisted CBT group. Repeated-measures ANOVA showed
a significant effect of time on HAM-D scores and a significant time X group interaction (p<0.001). Serum oxytocin
levels increased in CBT, psilocybin, and combined treatment groups, with the greatest rise being observed in the
psilocybin assisted CBT. Between-group differences in oxytocin were ‘not significant’ (p=0.649), but significant rises
were observed within all intervention groups.

Conclusion: Patients treated with psilocybin, CBT, or their combined approach showed significant improvement in
depressive symptoms. Serum oxytocin levels increased most significantly in the combined treatment group, suggesting
a possible neurobiological role of oxytocin in treatment response.

KEYWORDS: Major depressive disorder; Psilocybin; Cognitive behavioral therapy; Oxytocin; HAM-D; Depression,
SSRI (selective serotonin re-uptake inhibitors)

INTRODUCTION

Major depressive disorder (MDD) is a prevalent psychiatric illness featuring persistent depressed mood, anhedonia,
cognitive impairment, appetite and sleep disturbances, functional impairment, and a decrease in quality of life.
Although antidepressant drugs and psychological therapies are available, many patients still suffer from suboptimal
response, recurrence, residual symptoms or resistance to treatment (1). Traditional antidepressant treatment typically
takes weeks to have an effect and may not effectively target emotional processing, social isolation, interpersonal
impairment and neurobiological dysregulation implicated in depression. Thus, novel treatments that integrate
psychological and biological processes are being investigated for the treatment of MDD (2).
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Cognitive behavioral therapy (CBT) is a well-established psychological treatment for depression. It involves the
recognition and change of dysfunctional thoughts, the alteration of negative cognitive biases, the enhancement of
coping skills and the promotion of a more active and engaged lifestyle (3). While recent evidence indicates that CBT
is effective in reducing symptoms of depression, both as a stand-alone treatment and combined with medication, some
patients still fail to respond to CBT and the success of treatment may require motivation, engagement, cognitive
flexibility, and emotional processing skills. Keeping this in mind, integrated treatment approaches that increase
emotional openness and responsiveness to therapy are receiving increasing attention (4).

Psilocybin-assisted CBT is a new approach to treating depression. Psilocybin is a serotonergic psychedelic that may
affect mood, emotional processing, psychological flexibility, and interpersonal connectedness when used in a
therapeutic setting. Randomized controlled trials and follow-up research have shown that psilocybin-assisted therapy
quickly and persistently reduces depression symptoms in people with MDD and treatment-resistant depression (2, 5,
6). These results indicate that psilocybin may offer therapeutic benefits beyond traditional antidepressant mechanisms,
particularly when administered with psychological preparation, support and integration.

Oxytocin is a neuropeptide hormone that plays a role in bonding, emotion, stress, attachment, trust, and social
interactions. Oxytocin dysfunction has been found in depression and anxiety-related disorders, which suggests that
oxytocin may be associated with emotional symptoms and interpersonal processes (7). Given that CBT and psilocybin-
assisted CBT may impact emotional processing and interpersonal connectedness, serum oxytocin may be a valuable
biological indicator of treatment effects. Therefore, this study was conducted to evaluate changes in depressive
symptoms and serum oxytocin levels among patients with MDD treated with conventional therapy, CBT, psilocybin,
and combined psilocybin assisted CBT.

MATERIALS AND METHODS

The present randomized controlled trial aimed to evaluate the comparative effects of conventional treatment, cognitive
behavioral therapy, psilocybin therapy, and psilocybin-assisted cognitive behavioral therapy on depressive symptoms
and serum oxytocin levels in patients with major depressive disorder measured by the Hamilton Depression Rating
Scale (HAM-D) in patients with MDD (ClinicalTrials.gov ID: NCT06746441). It was conducted at the Psychiatry
Department of Hayatabad Medical Complex and Khyber Medical University, Peshawar. Biochemical analysis was
carried out at Khyber Medical University laboratories from 1% December 2024 to 30 July 2025. Approval for the
study was taken from Ethical Review Committee of Khyber Medical University, Peshawar (NO-
KMU/IBMS/IREB/11%" meeting/2024/215-AB on 03.09.2024, No.DIR/KMU/-AS&RB/IP/002870, 158" meeting on
27.07.2024), and written consent from the Psychiatry Department of Hayatabad Medical Complex (Approval No:
2028 on 09.09.2024). Informed consent was also obtained from all participants.

We usield mean + SE (n=300) values of HAM-D from Asghar et. al.(8) Standard deviation (SD) was calculated as SD
= SE*Vn.

|Group ||Baseline (SD)||6 Weeks (SD)||12 Weeks (SD)|
(Group 1)22.9 (10.39) [[14.9 (13.86) |8.5(8.66) |
\Group 2|21.9 (10.39) [[15.2(10.39) |[11.4(13.86) |

Pooled SD = 11.42 and Effect size= 0.45. For a design with 4 groups and 3 measurements (time points), we used G
Power with power 80%, a= 0.05 and ‘95% confidence level, sample size was calculated as 20 (5 per group)’. If
considering medium effect size of 0.25, sample size would be 13 per group. Adjusting for attrition, we included 60
participants (15 participants in each of the four groups). However, due to dropouts in the intervention groups, we
recruited 20 participants in each intervention group. The final analyzed sample included 67 participants, distributed
as 15 in the control group, 19 in the CBT group, 17 in the psilocybin group, and 16 in the psilocybin plus CBT group.
Participants were selected using a purposive non-probability sampling technique. ‘We included male and female
patients between the ages of 18 to 50 years who had a diagnosis of MDD according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) criteria and were experiencing active depressive symptoms (i.e.
a score of greater than 16 on the HAM - D during the past 14 days)’ Subjects were excluded if they had a resting
systolic blood pressure of 140 mmHg or greater and a diastolic blood pressure of 90 mmHg or greater, were taking
more than one selective serotonin reuptake inhibitor (SSRI) drug, had another concurrent psychiatric disorder, had a
suicidal risk with a score of 3 or greater on item 3 of the HAM-D, had taken psychedelic drugs or ketamine in the past
12 months, were pregnant or breastfeeding, had a history of substance abuse or alcohol intake in the past six months,
had cardiovascular disease, stroke, transient ischemic attack, epilepsy, seizures, or diabetes mellitus.

Participants were screened and those who provided informed written consent were assigned to one of four groups by
lottery method. The control group received traditional antidepressant treatment with SSRI. The CBT group were given
cognitive behavioral therapy. The psilocybin group received psilocybin therapy. The group receiving psilocybin
assisted CBT received psilocybin and CBT.
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The CBT and psilocybin assisted CBT groups received scheduled CBT sessions every week for 8 to 10 weeks
(protocol was for 10 weeks but some participants took 8 sessions; and were included in analysis). These sessions were
50-60 minutes long and were delivered by certified CBT therapists. The CBT program included discussion of difficult
life events, identification of negative beliefs and thoughts, challenging of distorted thinking, cognitive restructuring,
behavioral activation, review of homework, and encouragement of positive coping strategies. Prior to starting CBT,
depression severity was measured by HAM-D scale.

Study participants in the psilocybin and psilocybin assisted CBT groups received psilocybin therapy in a dose of 7
grams first at baseline and subsequently after 06 weeks (2" dose of 7 grams) in the presence of trained clinicians. The
sessions were held in a quiet and safe environment and participants were watched for psychological and clinical safety.
Blood pressure, heart rate and oxygen saturation levels were monitored throughout the session. Anxiety and mood
were monitored as well. Antiemetic medications were administered as needed. Discharge was only carried out when
the effects had worn off, participants were stable and willing/confident to go home. Adverse Event (AE) reporting
form was filled by the attending investigator after discussion with Participant/accompanying attendant, and submitted
for record.

A questionnaire was administered to gather sociodemographic data, such as age, gender, education level,
socioeconomic background and other relevant medical history. The HAM- D Scale was used to measure the severity
of depression at baseline, week 6 and week 10. Serum oxytocin concentrations were also assessed at the same time
intervals.

Biochemical assessment was done by obtaining 5 ml of early morning venous blood of each participant at baseline,
week 6 and week 10. 5 mL blood was drawn into gel separator tubes for serum. Serum samples in the gel tubes were
left “to clot at room temperature for 30 minutes, and centrifuged at 3000 rpm for 10 to 15 minutes’ The supernatant
was stored in appropriately labeled Eppendorf tubes at -80°C until determination of serum oxytocin by ELISA.

Data was analyzed using SPSS version 25. Continuous variables such as age, HAM-D scores, and serum oxytocin
levels were presented as mean + standard deviation. Categorical variables such as sex and treatment group were
presented as frequency and percentage. Repeated-measures ANOVA was applied to compare changes in HAM-D
scores and serum oxytocin levels across the three time points and among treatment groups. Bonferroni-adjusted
pairwise comparisons were used for time-wise comparisons. Pearson correlation was used to check association of
change in HAM-D scores with change in oxytocin levels. Results with p<0.05 were treated as statistically significant.

RESULTS

A total of 67 patients with MDD were included. The largest group was the CBT group (n=19), followed by the
psilocybin group (n=17), psilocybin assisted CBT group (n=16), and control group (n=15). Overall, females (n=39,
58.2%) were more than males (n=28, 41.8%).

The mean age of the groups was almost similar, with the control group having a mean + SD age of 26.73 £ 8.05 years,
Psilocybin 27.35 £ 5.45, CBT 26.84 £+ 7.01 and the psilocybin assisted CBT 28.94 + 8.90 years.

HAM-D scores did not change significantly in the control group. Marked reduction in HAM-D scores was observed
in the CBT, psilocybin, and psilocybin assisted CBT groups. The lowest final HAM-D score was seen in the psilocybin
assisted CBT group.

Table 1. Change in HAM-D scores across treatment groups.

Groups

Time point Control n=15 CBT Psilocybin n=17 Psilocybin +CBT

n=19 n=16
Baseline 18.00+ 1.25 18.74 + 1.88 21.18+3.76 19.06 +2.14
Week 6 17.87+1.25 6.26 +2.56 9.06 +1.34 6.81+2.26
Week 10 17.93+1.33 2.84+2.01 3244+ 1.56 2.50+1.51
P values
ANOVA 0.629 <0.001 <0.001 <0.001
Baseline vs Week 6 0.589 <0.001 <0.001 <0.001
Baseline vs Week 10 0.885 <0.001 <0.001 <0.001
Week 6 vs Week 10 0.783 <0.001 <0.001 0.001

There was a statistically significant effect of time on HAM-D score, F=1833.842, p<0.001, partial n>=0.967. The
time X group interaction was also significant, F=189.804, p<0.001, partial n*=0.900, showing that improvement in
depressive symptoms differed significantly between groups. The between-subjects group effect was also significant,
F=100.140, p<0.001, partial n*>=0.827. This means that the decreases in depression severity varied between groups.
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Post hoc tests demonstrated significant decreases in the HAM-D from baseline to week 6, baseline to week 10 and
week 6 to week 10 (all p <0.001).
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Figure 1. HAM-D scores across three time points among control and intervention groups

Figure 1 shows the HAM-D scores over time. The control group showed minimal change across the three time points,
whereas CBT, psilocybin, and psilocybin assisted CBT groups demonstrated a marked reduction in depressive
symptoms from baseline to week 10. The sharp decline in the intervention groups supports the significant time and
time x group effects observed in repeated-measures ANOVA (Table 1).Bonferroni-correction pairwise comparisons
revealed that HAM-D scores were significantly reduced from baseline to week 6, baseline to week 10 and week 6 to
week 10 (Table 1).

Serum oxytocin levels showed minimal change in the control group. However, all intervention groups showed an
increase in oxytocin level, with the psilocybin and CBT group showing the highest final level.

Table 2. Change in serum oxytocin levels across treatment groups

Groups
Time point Control n=15 | CBT Psilocybin Psilocybin+
n=19 n=17 CBT n=16
Baseline 24.90 + 3.81 22.21+£5.37 21.69 +4.10 22.22+3.32
Week 6 25.29 +3.39 25.28+3.44 24.71 +2.43 25.31+2.05
Week 10 2535+ 3.67 27.03 +1.93 27.21+1.74 29.69 + 2.36
P values
ANOVA 0.819 <0.001 <0.001 <0.001
Baseline vs Week 6 0.532 0.003 0.001 0.001
Baseline vs Week 10 0.211 0.001 <0.001 <0.001
Week 6 vs Week 10 0.864 0.033 0.001 <0.001

HAM-D scores changed significantly over time, F=1833.842, p<0.001, partial n>=0.967. ‘The significant time x group
interaction, F=189.804, p<0.001, partial 1*=0.900, showed that symptom reduction followed different patterns across
the treatment groups’. The between-group effect was also significant, F=100.140, p<0.001, partial n>=0.827,
suggesting that the level of improvement varied by treatment type.This means that when average oxytocin values were
compared across groups, the overall group effect was not significant. However, within-group analysis showed
significant improvement over time in the intervention groups (Table 2).
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Figure 2. Oxytocin levels across three time points among control and intervention groups

Figure 2 illustrates the change in serum oxytocin levels over time. Oxytocin levels remained relatively stable in the
control group, while an increasing trend was observed in the CBT, psilocybin, and psilocybin assisted CBT groups.
The highest rise was observed in the combined psilocybin plus CBT group by Week 10.

The sharpest decline in HAM-D scores was in the psilocybin group (17.94), followed by psilocybin plus CBT (16.56)
and CBT (15.90) groups; while the control group showed minimal improvement (0.07). Serum oxytocin increased
more in the psilocybin plus CBT group (7.47) than in the psilocybin (5.52) and CBT groups (4.83). The reduction in
HAM-D scores showed a ‘significant inverse relationship with the rise in oxytocin levels (r = —0.453, p<0.001)’

Table 3. Mean change in HAM-D scores and oxytocin levels from baseline to Week 10

Group HAM-D | HAM-D Mean HAM-D | Oxytocin | Oxytocin | Mean Oxytocin
Baseline | Week 10 Reduction Baseline Week 10 Increase

Control 18.00 17.93 0.07 24.90 25.35 0.45

CBT 18.74 2.84 15.90 22.21 27.03 4.83

Psilocybin 21.18 3.24 17.94 21.69 27.21 5.52

Psilocybin + CBT 19.06 2.50 16.56 22.22 29.69 7.47

In summary, the study indicates that CBT, psilocybin and psilocybin assisted CBT led to significant reduction of
depressive symptoms, with ‘a significant increase in serum levels of oxytocin in the combined psilocybin’ assisted
CBT group.

DISCUSSION

This randomized controlled trial evaluated changes in depressive symptoms and serum oxytocin levels among patients
with MDD treated with conventional therapy (SSRI), CBT, psilocybin, and combined psilocybin assisted CBT.
According to the findings of this study, HAM-D scores decreased markedly in all active treatment groups, while the
control group showed almost no clinical change. The highest improvement in depressive symptom was observed in
the psilocybin and psilocybin assisted CBT groups, with the combined group having the lowest HAM-D score at week
10. The repeated-measures analysis demonstrated a significant time-related change and a significant time x group
interaction, indicating that improvement differed across treatment arms. Serum oxytocin levels also increased in the
CBT, psilocybin, and psilocybin assisted CBT groups, with the greatest increase ‘in the combined intervention group,
while the control group showed only minimal change’ These findings suggest that symptom improvement may be
accompanied by favorable neurobiological changes related to social bonding, emotional regulation, and stress
modulation.

Genetics and Molecular Research 25 (1s): 2026 5



The significant decrease in HAM-D scores seen in the groups receiving psilocybin is in line with recent clinical trials
that have reported rapid antidepressant effects of psilocybin-assisted therapy. Davis et al. found that psilocybin-
assisted therapy induced large antidepressant effects in patients with MDD. (6). Likewise, Raison et al. reported a
single 25-mg dose of psilocybin (active component) resulted in clinically significant reduction in depressive symptoms
and disability in patients with MDD (9). Goodwin et al. also showed that 25 mg psilocybin was more effective in
reducing depressive symptoms in treatment-resistant depression than a 1-mg control dose (10). These studies are
consistent with our observations that psilocybin was associated with a marked reduction in depression scores at week
6, which improved further by week 10.

The findings of this study also suggest that structured psychotherapy improves response to treatment. The CBT group
demonstrated a significant reduction in HAM-D scores, suggesting that restructuring of negative thoughts, activation
of positive behaviors, and therapist-assisted change in negative thinking styles had beneficial effects on depressive
symptoms. This is consistent with recent studies that have shown that CBT is one of and the most effective forms of
psychotherapy for depression. Cuijpers et al. in a recent meta-analysis found that CBT compared with control
conditions, and in the acute phase (but not long term) compared with pharmacotherapy, was effective (11). Similarly,
Kambeitz-Ilankovic et al. found that face-to-face delivered CBT led to a large reduction in depressive symptoms (12),
and Wright et al. found computer-delivered CBT with treatment as usual was superior to usual treatment for depressive
symptoms (13).

The group receiving psilocybin assisted CBT had a particularly good outcome, with the lowest final HAM-D score
and the greatest increase in serum oxytocin levels. The result may reflect a synergy between the effects of psilocybin
to increase psychological flexibility, openness to experience and willingness to engage in therapy, together with the
structured support of CBT to alter thoughts, behaviors and emotional responses. ‘Carhart-Harris et al. compared
psilocybin with the antidepressant escitalopram and found that both types of therapy induced antidepressant effects’
but secondary outcomes were favoring psilocybin (13). More recently, Erritzoe et al. noted that psilocybin therapy
and escitalopram were both associated with sustained improvement after six months, with psilocybin showing greater
improvement in psychosocial functioning and connectedness (14). These findings are consistent with the idea that
psilocybin may potentially facilitate interpersonal and emotional processes that may be further supported by
psychotherapy.

The rise in serum oxytocin in the active treatment arms is of interest since oxytocin is related to social bonding and
affiliative behavior, emotional regulation, stress response, and trust. The increase observed in its levels in the group
receiving psilocybin assisted CBT may indicate that psychotherapeutic improvement may have been associated with
an increase in prosocial neuroendocrine function. Tuman et al. demonstrated changes in the level of serum oxytocin
in patients with depression and anxiety disorders, therefore supporting its role in affective disorders (7). Jiang et al.
referred to oxytocin as a neuropeptide associated with the HPA axis, immune functions and affective disorders (15).
Ellenbogen et al. also found that intranasal oxytocin, administered as an adjunct to psychotherapy for MDD, enhanced
early therapeutic relationship and efficacy in a pilot randomized study (16). Though these studies are consistent with
the possibility that oxytocin is involved not only in the severity of depressive symptoms but in responsiveness to
psychotherapy and social-emotional improvement.

While this study demonstrated that the within-subjects factor of the repeated-measures ANOVA for oxytocin was
significant, with increases within active treatment groups, but the between-subjects factor for group was not
significant. . This implies that while there were increases in oxytocin over time in the CBT, psilocybin, and combined
treatment groups, the average difference between groups was not sufficient to show significance. This could have been
caused by group size, variation in baseline levels, variability of oxytocin in the bloodstream, and the short duration of
the follow-up. Recent literature shows that oxytocin levels in people with depression do not follow a consistent trend.
‘Orihashi et al. found that older adults with higher levels of depressive symptoms had lower levels of serum oxytocin’
while reviews on the role of oxytocin in psychiatric disorders highlight that oxytocin may have different effects
according to sex, attachment style, social environment, stress condition, as well as treatment context (17, 18).
Therefore, the oxytocin findings of the present study should be interpreted as promising but preliminary. The findings
may be different with more sample size or increased duration of treatment/follow-up.

The antidepressant response is also supported by systematic reviews and meta-analyses of psilocybin for depression.
Haikazian et al. indicated psilocybin-assisted therapy had significant effects on depressive symptoms, response, and
remission, but highlighted the need for more high-quality studies (19). Perez et al. reviewed the dose-response and
reported the antidepressant effects of psilocybin-assisted therapy (20). Li et al. examined the randomized controlled
studies in MDD and reported that psilocybin improved depressive symptoms in a number of trials, but also noted the
need for larger and longer-term studies (21). These reviews support the clinical findings from the current study, but
also highlight the need to interpret the data with caution as the research is still evolving.

Overall, this study demonstrates that psilocybin and CBT both may alleviate depressive symptoms, and that they may
be particularly beneficial in improving both clinical and neurobiological indices when used together. The increased
serum level of oxytocin in the combined group may suggest improved emotional bonding, social trust and stress
management, which are important for recovery from depression (5). Gukasyan et al. found that the antidepressant
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response to psilocybin-assisted therapy may last for up to 12 months in some patients, and recent follow-up findings
from a comparison of psilocybin and escitalopram indicate that this response may extend to long-term improvement
in social functioning and connectedness (22). These results are in line with the current study showing that the
combination may not only reduce symptoms, but may have other effects.

Strengths of the Study

The main strengths of this study is the randomized controlled design with four experimental groups, which evaluated
standard treatment, CBT, psilocybin, and psilocybin assisted CBT. HAMD scores and oxytocin levels were measured
at multiple time points which enabled assessment of change rather than a one-time post-treatment evaluation. The
study also included both a clinical measure (HAM-D) and a biological measure (serum oxytocin), which was able to
provide both clinical and neuroendocrine context for the effect of treatment. The use of both monotherapy and
combined therapy is strength of this study, as it allowed us to examine whether there are combined or synergistic
effects of psilocybin and CBT.

Limitations of the Study

This study had some limitations. First, the final sample sizes were small and unequal, which might have limited
statistical power, particularly in between-group oxytocin analyses. Second, the follow-up duration was limited to
Week 10, so long-term durability of symptom improvement and oxytocin changes could not be assessed. Third,
oxytocin is biological variable, and levels may be affected by sex, stress, attachment, sampling time, and interpersonal
interactions; thus, serum oxytocin levels may not completely reflect central oxytocin levels. Fourth, blinding was
challenging because psilocybin has subjective effects, which may affect patient expectancy and response. Fifth, the
study involved a single clinical settings (single center study), so it may not be applicable to larger population and
different areas.

CONCLUSION

Psilocybin therapy, CBT, and combined psilocybin assisted CBT were associated with significant reduction in
depressive symptoms among patients with major depressive disorder. Serum oxytocin levels increased in all active
treatment groups, with the greatest rise being observed in the combined psilocybin assisted CBT group. These findings
suggest that combined psilocybin and CBT may provide greater clinical and neurobiological benefit than either
approach alone. Larger, blinded, ‘multicenter trials with longer follow-up are recommended to confirm the durability,
safety, and mechanistic role of oxytocin’ in treatment response.

Acknowledgments

We acknowledge the staff of Khyber Medical University, including the laboratory personnels, for their valuable
support and assistance in conducting the biochemical analyses and psilocybin sessions assistance for this study. We
are thankful to the Department of Psychiatry at Hayatabad Medical Complex, Peshawar, for facilitating patient
recruitment from their outpatient department. Special appreciation is extended to the team of psychotherapists (Dr
Huma Mughal, Laiba and Mahnoor) at the Department of Psychiatry, Hayatabad Medical Complex, for their dedicated
efforts in providing cognitive behavioral therapy to patients. We acknowledge the Clinical Trial Unit (CTU) of Khyber
Medical University for their guidance and support in the registration of this clinical trial, and ORIC KMU for partially
funding this study. Finally, I gratefully acknowledge Muhammad Ismail Bhatti Curator (Mycology), Botanical
Sciences Division, Pakistan Museum of Natural History, Garden Avenue Shakarparian, Pakistan Science Foundation,
Islamabad (Pakistan) for supplying Magic mushrooms (Psilocybin) essential for this research.

REFERENCES

1. Doss MK, Povazan M, Rosenberg MD, Sepeda ND, Davis AK, Finan PH, et al. Psilocybin therapy increases
cognitive and neural flexibility in patients with major depressive disorder. Translational psychiatry. 2021;11(1):574
DOI: 10.1038/s41398-021-01706-y.

2. von Rotz R, Schindowski EM, Jungwirth J, Schuldt A, Rieser NM, Zahoranszky K, et al. Single-dose psilocybin-
assisted therapy in major depressive disorder: a placebo-controlled, double-blind, randomised clinical trial.
eClinicalMedicine. 2023;56DOI: 10.1016/j.eclinm.2022.101809.

3. Heuschkel K, Kuypers KPC. Depression, Mindfulness, and Psilocybin: Possible Complementary Effects of
Mindfulness Meditation and Psilocybin in the Treatment of Depression. A Review. Frontiers in psychiatry.
2020;Volume 11 - 2020DOI: 10.3389/fpsyt.2020.00224.

4. Andersen KAA, Carhart-Harris R, Nutt DJ, Erritzoe D. Therapeutic effects of classic serotonergic psychedelics:
A systematic review of modern-era clinical studies. Acta Psychiatrica Scandinavica. 2021;143(2):101-18 DOI:
https://doi.org/10.1111/acps.13249.

5. Erritzoe D, Barba T, Greenway KT, Murphy R, Martell J, Giribaldi B, et al. Effect of psilocybin versus
escitalopram on depression symptom severity in patients with moderate-to-severe major depressive disorder:

Genetics and Molecular Research 25 (1s): 2026 7


https://doi.org/10.1111/acps.13249

observational 6-month follow-up of a phase 2, double-blind, randomised, controlled trial. eClinicalMedicine.
2024;76DOI: 10.1016/j.eclinm.2024.102799.

6. Davis AK, Barrett FS, May DG, Cosimano MP, Sepeda ND, Johnson MW, et al. Effects of Psilocybin-Assisted
Therapy on Major Depressive Disorder: A Randomized Clinical Trial. JAMA Psychiatry. 2021;78(5):481-9 DOI:
10.1001/jamapsychiatry.2020.3285.

7. Tuman TC, Yildirim O, Tufan AE. Evaluation of serum oxytocin levels in patients with depression, generalized
anxiety disorder, panic disorder, and social anxiety disorder: A case-control study. Journal of Surgery and Medicine.
2021;5(7):670-5 DOI: 10.28982/josam.922612.

8. Asghar J, Tabasam M, Althobaiti MM, Adnan Ashour A, Aleid MA, Ibrahim Khalaf O, et al. A Randomized
Clinical Trial Comparing Two Treatment Strategies, Evaluating the Meaningfulness of HAM-D Rating Scale in
Patients With Major Depressive Disorder. 2022;Volume 13 - 2022DOI: 10.3389/fpsyt.2022.873693.

9. Raison CL, Sanacora G, Woolley J, Heinzerling K, Dunlop BW, Brown RT, et al. Single-Dose Psilocybin
Treatment for Major Depressive Disorder: A Randomized Clinical Trial. JAMA. 2023;330(9):843-53 DOI:
10.1001/jama.2023.14530.

10. Goodwin Guy M, Aaronson Scott T, Alvarez O, Arden Peter C, Baker A, Bennett James C, et al. Single-Dose
Psilocybin for a Treatment-Resistant Episode of Major Depression. New England Journal of Medicine.
2022;387(18):1637-48 DOI: 10.1056/NEJM0a2206443.

11. Cuijpers P, Miguel C, Harrer M, Plessen CY, Ciharova M, Ebert D, et al. Cognitive behavior therapy vs. control
conditions, other psychotherapies, pharmacotherapies and combined treatment for depression: a comprehensive meta-
analysis including 409 trials with 52,702 patients. World psychiatry : official journal of the World Psychiatric
Association (WPA). 2023;22(1):105-15 DOI: 10.1002/wps.21069.

12. Kambeitz-Ilankovic L, Rzayeva U, Voélkel L, Wenzel J, Weiske J, Jessen F, et al. A systematic review of digital
and face-to-face cognitive behavioral therapy for depression. npj Digital Medicine. 2022;5(1):144 DOI:
10.1038/s41746-022-00677-8.

13. Wright JH, Owen J, Eells TD, Antle B, Bishop LB, Girdler R, et al. Effect of Computer-Assisted Cognitive
Behavior Therapy vs Usual Care on Depression Among Adults in Primary Care: A Randomized Clinical Trial. JAMA
Network Open. 2022;5(2):e2146716-¢ DOI: 10.1001/jamanetworkopen.2021.46716.

14. Erritzoe D, Barba T, Greenway KT, Murphy R, Martell J, Giribaldi B, et al. Effect of psilocybin versus
escitalopram on depression symptom severity in patients with moderate-to-severe major depressive disorder:
observational 6-month follow-up of a phase 2, double-blind, randomised, controlled trial. EClinicalMedicine.
2024;76:102799 DOI: 10.1016/j.eclinm.2024.102799.

15.Jiang J, Yang M, Tian M, Chen Z, Xiao L, Gong Y. Intertwined associations between oxytocin, immune system
and major  depressive  disorder.  Biomedicine & = Pharmacotherapy.  2023;163:114852  DOL:
https://doi.org/10.1016/j.biopha.2023.114852.

16. Ellenbogen MA, Cardoso C, Serravalle L, Vadaga K, Joober R. The effects of intranasal oxytocin on the efficacy
of psychotherapy for major depressive disorder: a pilot randomized controlled trial. Psychological Medicine.
2024;54(9):2122-32 DOI: 10.1017/S0033291724000217.

17. Orihashi R, Imamura Y, Yamada S, Monji A, Mizoguchi Y. Association between serum oxytocin levels and
depressive state in community-dwelling older adults: A cross-sectional study. Psychiatry and Clinical Neurosciences
Reports. 2023;2(2):¢97 DOI: https://doi.org/10.1002/pcn5.97.

18. Kagizman SC, Hocaoglu C. Oxytocin in the Treatment of Psychiatric Disorders. Medeniyet medical journal.
2023;38(3):218-31 DOI: 10.4274/MMJ.galenos.2023.13707.

19. Haikazian S, Chen-Li DCJ, Johnson DE, Fancy F, Levinta A, Husain MI, et al. Psilocybin-assisted therapy for
depression: A systematic review and meta-analysis. Psychiatry research. 2023;329:115531 DOI:
10.1016/j.psychres.2023.115531.

20. Perez N, Langlest F, Mallet L, De Pieri M, Sentissi O, Thorens G, et al. Psilocybin-assisted therapy for depression:
A systematic review and dose-response meta-analysis of human studies. European neuropsychopharmacology : the
journal of  the European College of  Neuropsychopharmacology. 2023;76:61-76 DOI:
10.1016/j.euroneuro.2023.07.011.

21.Li L-J, Mo Y, Shi Z-M, Huang X-B, Ning Y-P, Wu H-W, et al. Psilocybin for major depressive disorder: a
systematic review of randomized controlled studies. Frontiers in psychiatry. 2024;Volume 15 - 2024DOI:
10.3389/fpsyt.2024.1416420.

22.Gukasyan N, Davis AK, Barrett FS, Cosimano MP, Sepeda ND, Johnson MW, et al. Efficacy and safety of
psilocybin-assisted treatment for major depressive disorder: Prospective 12-month follow-up. Journal of
Psychopharmacology. 2022;36(2):151-8 DOI: 10.1177/02698811211073759.

Genetics and Molecular Research 25 (1s): 2026 8


https://doi.org/10.1016/j.biopha.2023.114852
https://doi.org/10.1002/pcn5.97

