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Bryophylumpinnatum extract modulates BDNF expression:The potential implications for 

oxidative stressregulationand cognitive functions in pain-induced Wistar rats 

 

Abstract 

This research work investigated modulatory effects of Bryophylumpinnatum extract on BDNF 
expression, and cognitive functions in repetitive pain-induced oxidative stress in Wistar rats. 
Animals weighing between 80–100g were acquired from the animal house of the Department of 
Human Physiology, Faculty of Basic Medical Sciences, University of Port Harcourt, and all 
animals received standard laboratory rat feeds and water ad libitum. The study was designedto 
assess the time dependent effects with a total of 30 rats divided into 6 groups. Group 1(Control), 
Group 2 (Pain Only), Group 3 (Pain + 5mg/kg Morphine), Group 4 (Pain + 10mg/kg Morphine), 
Group (Pain + 25mg/kg BryophylummPinnatum), Group 6 (Pain + 50mg/kg 
BryophylummPinnatum), Hydromethanolic extracts was prepared accordingly, and Gas 
Chromatography Mass Spectrometry (GC/MS) analysis were carried out. Neurobehavioral 
studies were conducted weekly to assess the effects of the interventions on cognitive and 
neurological parameters, using radial maze and navigational maze test. Assay of BDNF was 
done using the Elisa method. Through a comprehensive analysis of pharmacological and 
experimental data, it was found that Morphine and Bryophyllumpinnatum demonstrated 
significant increase in BDNF expression, antioxidant effects, cognitive improvement, and 
potential pain relief mechanisms, suggesting their therapeutic potential in managing chronic pain 
and oxidative stress. Furthermore, investigations into the pharmacokinetics, binding affinities, 
and drug-likeness properties of active compounds from these plant extracts revealed favorable 
characteristics for oxidative stress management and cognitive functions in pain conditions.  

Keywords: BDNF Expression, Cognitive functions, chronic pain, oxidative stress, 
Bryophylumpinnatum 

 

1. Introduction: 

The management of chronic pain conditions remains a significant challenge in the field of 

healthcare, with a growing need for innovative and effective treatment strategies [1]. the 

exploration of natural plant-derived compounds has garnered increasing attention due to their 

potential therapeutic benefits and relatively lower risk of adverse effects compared to 

conventional pharmacological interventions [2]. One such promising candidate is the extract of 
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Bryophyllumpinnatum, a succulent plant native to Madagascar, which has been traditionally 

used in various traditional medicinal systems. Bryophyllumpinnatum (also known as Kalanchoe 

pinnata) is a medicinal plant traditionally used in various cultures for its pharmacological 

properties, including anti-inflammatory, analgesic, and antioxidant effects[3]. Recent scientific 

investigations have demonstrated the potential neuroprotective and cognitive-enhancing 

properties of Bryophyllumpinnatum extract, suggesting its therapeutic relevance in managing 

neurodegenerative disorders and cognitive dysfunction [3].Brain-derived neurotrophic factor 

(BDNF) is a crucial neurotrophin that plays a significant role in regulating neuronal growth, 

development, and plasticity [4]. Deregulation of brain-derived neurotrophic factor (BDNF) levels 

is associated with various neurological conditions. Low levels of BDNF have been linked to 

cognitive decline, increased risk of psychiatric disorders, and sensory impairments [5]. 

Conditions such as chronic pain and oxidative stress may also influence BDNF levels and 

contribute to cognitive deficits and other neurological issues such as anxiety disorders and 

depression. Brain-derived neurotrophic factor (BDNF) is a crucial neurotrophin that plays a vital 

role in the modulation of neuronal plasticity, synaptic function, and cognitive processes. 

Emerging evidence suggests that alterations in BDNF expression and signaling pathways are 

closely associated with the pathogenesis of various pain conditions, including neuropathic pain, 

inflammatory pain, and chronic pain syndromes [6].Emerging evidence suggests that natural 

compounds with neuroprotective properties, such as Bryophyllumpinnatum extract, may 

modulate BDNF expression and signaling pathways, thus influencing oxidative stress regulation 

and cognitive functions in animal models [7]. 

In the context of pain-induced conditions, the interplay between neuronal plasticity, oxidative 

stress, and cognitive functions is complex and multifaceted [8]. Understanding the molecular 
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mechanisms involved in BDNF modulation by Bryophyllumpinnatum extract could provide 

valuable insights into the potential therapeutic benefits of this natural compound in alleviating 

pain, reducing oxidative stress, and improving cognitive abilities in animal models of chronic 

pain. 

This research article aims to investigate the effects of Bryophyllumpinnatum extract on BDNF 

expression and its potential implications for oxidative stress regulation and cognitive functions in 

pain-induced rats. By elucidating the underlying mechanisms of action of Bryophyllumpinnatum 

extract at the molecular level, this study seeks to contribute to the growing body of literature on 

natural products with neuroprotective properties and their therapeutic potential in pain 

management and cognitive enhancement. 

2. Materials and Methods 

Experimental animals weighing between 80–100g obtained from the animal house of the 

Department of Human Physiology, Faculty of Basic Medical Sciences, University of Port 

Harcourt were used for this study and they were provided with standard laboratory rat feeds and 

water ad libitum. The experimental study design was categorized into three phases: Phase 1 

(chronic study) where drugs were administered for fourteen days, Phase 2 (sub-chronic study) 

with a 35-day administration, and Phase 3 (chronic study) lasting 105 days. The animals were 

grouped as follows: The experiment was structured into three distinct groups, each subjected to 

different treatment protocols to evaluate their responses to pain and cognitive tests. Group 1 

served as the control group, with subjects in Control 1 administered distilled water and 

maintained in a stress-free environment throughout the experiment. They were then exposed to 

cognitomotor tests. In Control 2, subjects were also placed under stress-free conditions but were 
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exposed to various tests without any drug treatment, facilitating a comparison for the effects of 

other treatments. Group 2, the morphine group, received repetitive pain stimuli through the use 

of electroconvulsive unit and hot plate and thereafter treated with a low dose of morphine (5 

mg/kg) or a high dose (10 mg/kg). Following treatment, subjects were evaluated through various 

cognitomotor tests. Similarly, Group 3, the Bryophylumpinnatumgroup, was administered low 

(25 mg/kg) and high (50 mg/kg) doses of hydromethanolic extract, with the animals undergoing 

the same set of pain sensitivity and cognitomotor tests after treatment. This structured approach 

allowed for systematic investigation of pain and cognitive responses across different treatments, 

providing valuable insight into the efficacy of morphine and Bryophylumpinnatum in managing 

pain and pain-inducedneurological functions.The study involved a comprehensive analysis of 

Bryophilumpinnatum compounds, using GC/MS. Data acquisition included scanning methods 

and integration via ChemStation, identifying the unknown spectrum as Apex through NIST14.L 

libraries. Neurobehavioral studies were conducted weekly on test groups treated with various 

substance doses, featuring three trials per week to assess outcomes related to neuro biomarkers 

like BDNF, and Nitric oxide. The experiments included several tests: the Rotarod test measured 

coordination and balance, the Inverted Screen test assessed muscle strength and endurance, the 

Climbing/Beam Walk test evaluated fine motor coordination, the Handgrip test evaluated grip 

strength, and the Barnes Maze test focused on cognitive deficits and spatial learning. Each test 

employed specific protocols to measure performance, helping to gauge the efficacy of the 

treatments on coordination, strength, and cognitive functions in rodent models.At the end of each 

phases, BDNF, and Nitric oxide were assayed using the Elisa method. The protocol involves 

collecting rat brain tissue samples, which are flushed with cold PBS, minced, homogenized, 

freeze-thawed, and centrifuged to obtain a supernatant for assay.In silico studies was carried out 
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and this involved the preparation of protein and ligand structures for molecular docking analysis. 

Crystal structures of various proteins, including delta opioid and NMDA receptors, were 

retrieved from the Protein Data Bank, with ligands sourced from PubChem and converted to the 

appropriate formats. Docking was executed using Vina, assessing ligand binding affinities across 

multiple protein targets with specific grid parameters. A cluster analysis was performed based on 

RMSD values to identify the lowest energy conformations, followed by analyzing molecular 

interactions using Discovery Studio Visualizer. Additionally, pharmacokinetic properties such as 

molecular weight and logP were calculated for selected compounds based on Lipinski's rule of 

five, while statistical analysis employed one-way ANOVA with Newman-Keuls post-hoc tests to 

determine significant differences among treatment groups. Ethical approval for the study was 

granted by the University of Port Harcourt. 

 

 

 

3. Results 

Table 1: Oxidative stress markers 

Groups/Treatments GPX 
(ug/ml) 

MDA 
(mmo/l) 

GSH 
(ug/ml) 

CAT 
(mmo/l) 

SOD 
(mmo/l) 

Group 1 (Control) 
 

0.078#± 0.002 0.43#±0.02 2.88±0.24 2.98#±0.07 0.28±0.04 

Group 2 (Pain Only) 
 

0.059*±0.001 0.53*±0.01 1.97*±0.02 2.03*±0.05 0.24±0.01 

Group 3 
(Pain + 5mg/kg 

Morphine) 

0.067*#±0.002 0.45±0.02 2.23#±0.06 1.86*±0.16 0.34#±0.00 

Group 4 
(Pain + 10mg/kg 

0.076#±-0.000 0.45±0.01 2.56#±0.02 2.26±0.04 0.33±0.02 
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Morphine) 
Group 5 

(Pain + 25mg/kg 
BryophylummPinnatum) 

0.083*#±0.000 0.57#±0.01 2.79#±0.01 2.94#±0.13 0.20±0.01 

Group 6 
(Pain + 50mg/kg 

BryophylummPinnatum) 

0.064*#±0.003 0.46#±0.01 2.85#±0.10 2.88#±0.18 0.46#±0.01 

Values are presented in mean ± sem, n= 5. * Means values are statistically significant (p≤0.05) when 
compared to the control, # means values are statistically significant (p≤0.05) when compared to Pain 
Only group 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Result of cognitive activities using Navigational Maze  

Groups Week2 
Time (s) 

Week 9 
Time (s) 

Week 15 
Time (s) 

Group 1(Control) 91.840±8.16 53.20#±39.42 46.56#±21.98 

Group 2(Pain Only) 233.20±9.28 299.80±61.38 300*±0.00 

Group 3 
(Pain + 5mg/kg Morphine) 

218.84±8.7 57.20*#±17.09 108.20*#±0.42 

Group 4 
(Pain + 10mg/kg Morphine) 

110.84#±7.21 188.04*#±47.42 208.80*#±0.42 

Group 5 128.20#±6.42 185.92*#±53.15 213.60*#±0.42 
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(Pain + 25mg/kg 
BryophylummPinnatum) 

Group 6 
(Pain + 50mg/kg 

BryophylummPinnatum) 
112.44*#±8.71 300.00*±0.00 114.20*#±0.42426 

Values are presented in mean ± sem, n= 5. * Means values are statistically significant (p≤0.05) when 
compared to the control, # means values are statistically significant (p≤0.05) when compared to Pain 
Only group 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Result of cognitive Function Test using Radial Maze 

Groups/Treatment Week 2 Week 9 Week 15 

Group 1(Control) 2.20±0.92 3.60#±1.60 4.60#±0.51 

Group 2(Pain Only) 1.00*±0.78 0.60*±0.40 0.80*±1.02 

Group 3 
(Pain + 5mg/kg Morphine) 0.00±0.00 3.80#±0.92 2.60*±1.08 

Group 4 
(Pain + 10mg/kg Morphine) 0.00±0.00 2.40±0.60 3.20#±1.02 

Group 5 
(Pain + 25mg/kg 

BryophylummPinnatum) 
1.60#±1.17 3.40#±0.75 1.20*±0.20 
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Group 6 
(Pain + 50mg/kg 

BryophylummPinnatum) 
0.80±0.80 3.00#±1.09 3.80#±1.11 

 

Values are presented in mean ± sem, n= 5. * Means values are statistically significant (p≤0.05) when 
compared to the control, # means values are statistically significant (p≤0.05) when compared to Pain 
Only group 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4:  Result of BDNF  

Groups/treatment 2 weeks 9 weeks 15 weeks 

Group 1 (Control) 
 

296.00±13.85 252.50b±24.53 265.00*#±5.6 
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Group 2 (Pain Only) 
 

391.50±58.02 595.00*±17.17 505.00*±6.1 

Group 3 
(Pain + 5mg/kg Morphine) 

304.00±66.97 560.500±14.8 469.00*±4.8 

Group 4 
(Pain + 10mg/kg 

Morphine) 
1380.00*±139.14 1079.00*b±17.3 801.50*#±7.1 

Group 5 
(Pain + 25mg/kg 

BryophylummPinnatum) 
123.50b±11.25 344.00±12.70 259.50*±6.4 

Group 6 
(Pain + 50mg/kg 

BryophylummPinnatum) 
874.00*b±42.72 907.50*±27.01 1392.50*#±10.6 

Values are presented in mean ± sem, n= 5. * Means values are statistically significant (p≤0.05) 
when compared to the control, # means values are statistically significant (p≤0.05) when compared 
to Pain Only group. 

 

 

 

 

 

 

 

 

 

 

Table 5: Identified chemical compounds in Bryophylumpinnatum 
S/N Name Of Compound Retention 

Time 
(RT) 

(Minutes) 

Molecular 
Formular 

Molecular 
Weight 
(g/mol) 

Area% 
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1.  Phenol,2,6-bis(1,1-dimethylethyl) 10.118 C14H22O 220.35 3.38 

2.  Benzene,(2-methylpropoxy)- 14.616 C10H14O 150.2176 5.49 

3.  3-Tridecen-1-yne,(E)- 14.985 C13H22 178.31 11.56 

4.  1H-Pyrrole-2,5 dione,2,5-dihydro-1 

(3,5-dimethylphenyl)- 

15.156 C14H18O 
 

202.29 10.30 

5.  2-Methyl-Z,Z-3,13-octadecadienol 16.411 C19H36O 280.5 3.66 

6.  9-Oxabicyclo[6.1.0]nonane 16.686 C8H14O 126.1962 10.16 

7.  Bicyclo[2.2.2]octane,2-chloro- 16.884 C9H14O2 144.642 2.57 

8.  9-octadecanoicacid,2,2,3,3,4,4,4-
heptafluorobutylester 

17.268 C22H35F7O2 
 

464.5 6.80 

9.  cis-7-Oxabicyclo[4.3.0]nonan-8-
one 

18.414 C8H12O2 140.18 24.53 

10.  2-Butynedioicacid,di-2-propenyl 
ether 

23.561 - - 21.55 

 

 

 

 

 

 

 

 

 

 
Table 6: Binding affinity of ligands to Neurotrophin Receptor P75 (p75NTR)and the 
tropomycin receptor kinase B (TrkB) 

  Binding affinity (Kcal/mol) 

S/N Compounds p75NTR TRKB 
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R Lamotrigine -6.2  
R LM22A-4 -7.0 -7.7 
R Morphine -7.2 -8.2 
1 Phenol,2,6-bis(1,1-dimethylethyl) -7.2 -8.1 

2 Benzene,(2-methylpropoxy)- -7.0 -6.7 
3 3-Tridecen-1-yne,(E)- -5.0 -7.9 
4 1H-Pyrrole-2,5-dione,2,5-dihydro -5.3 -5.3 

5 2-Methyl-Z,Z-3,13-octadecadienol -6.6 -8.1 

6 9-Oxabicyclo[6.1.0]nonane -3.9 -6.1 
7 Bicyclo[2.2.2]octane,2-chloro- -3.1 -6.3 
8 9-octadecanoicacid -6.3 -9.1 
9 cis-7-Oxabicyclo[4.3.0]nonan-8-one -5.6 -6.5 

10 2-Butynedioicacid,di-2-propenyl -5.3 -7.7 

 
 

4. Discussion 

Pain management remains a critical challenge in the field of medicine, with researchers 

continually seeking effective and safe therapeutic interventions. The present study explores the 

modulatory effects of hydromethanolic extract of Bryophylumpinnatumon oxidative stress 

markers, brain derived neurotropic factor (BDNF) and cognitive functions in repetitive pain-

induced Wistar rats. 

Table 1 presents the oxidative stress markers measured across different treatment groups, 

highlighting the effects of pain and various interventions on oxidative stress indicators such as 

GPX, MDA, GSH, CAT, and SOD. The control group (Group 1) shows the highest levels of 

GPX (0.078 µg/ml) and GSH (2.88 µg/ml), with the lowest MDA (0.43 mmo/l) and SOD (0.28 

mmo/l). In contrast, the pain-only group (Group 2) exhibits lower GPX (0.059 µg/ml) and GSH 

levels (1.97 µg/ml), along with significant increase in MDA level (0.53 mmo/l), indicating 
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elevated oxidative stress. Morphine treatment (Groups 3 and 4) yields mixed results, with Group 

3 (5 mg/kg) showing improved GPX but reduced CAT activity, and Group 4 (10 mg/kg) 

maintaining GPX levels but not reducing MDA effectively. The Bryophyllumpinnatum 

treatments (Groups 5 and 6) in varying doses show significant antioxidant effects, with Group 5 

(25 mg/kg) reaching the highest GPX (0.083 µg/ml) and GSH (2.79 µg/ml) levels, indicating 

potential protective effects against oxidative stress. This information is crucial as oxidative stress 

plays a significant role in various physiological and pathological processes, including pain 

perception and management. For instance, the observed increase in Glutathione Peroxidase 

(GPX) levels is indicative of enhanced antioxidant defense mechanisms against reactive oxygen 

species (ROS) generated during pain conditions. This is consistent with previous research 

demonstrating the involvement of GPX in reducing oxidative stress and inflammation in pain 

models [9]. Conversely, the increase in Malondialdehyde (MDA) levels in the pain only group 

suggests elevated lipid peroxidation and oxidative damage, which could contribute to pain 

sensitivity and inflammation. Several studies have linked increased MDA levels with pain states 

and neuroinflammation [10]. The changes in Glutathione (GSH) levels observed in the 

Bryophyllumpinnatum-treated group further emphasize the role of this antioxidant in mitigating 

oxidative stress and maintaining cellular homeostasis. Similar findings have been reported in 

studies demonstrating the neuroprotective and anti-inflammatory properties of GSH in pain 

conditions [11]. Moreover, the alterations in Catalase (CAT) and Superoxide Dismutase (SOD) 

levels across different treatment groups reflect the dynamic interplay between antioxidant 

enzymes and ROS regulation in pain modulation. Previous research has highlighted the 

importance of CAT and SOD in scavenging ROS and reducing oxidative damage in pain-related 

disorders [12].The results from the cognitive function tests using the Radial Maze revealed 
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significant differences across the treatment groups over the three weeks. The Control group 

demonstrated consistent improvement in performance, starting at 2.20 in Week 2 and reaching 

4.60 by Week 15. In contrast, the Pain Only group exhibited the poorest performance, with 

scores decreasing from 1.00 to 0.60 and then slightly recovering to 0.80, indicating continued 

cognitive impairment. Treatment with Morphine at both 5mg/kg and 10mg/kg yielded variable 

outcomes: the 5mg/kg dose improved performance notably by Week 9 (3.80), while the 10mg/kg 

dose showed minimal progression. BryophyllumPinnatum (25mg/kg and 50mg/kg) showed 

significant improvements by Week 9 (3.40 and 3.00, respectively). Notably, the treatments 

resulted in statistically significant improvements compared to the Pain Only group, particularly 

in Weeks 9 and 15. The role of Bryophyllumpinnatum and morphineon cognitive activities 

observed in our study are consistent with existing literature highlighting the diverse mechanisms 

through which these treatments can influence pain perception and memory processes [13]. 

Previous studies have also implicated the role of opioid receptors, signaling, and plant-derived 

compounds in modulating pain-induced behaviors, memory formation, and cognitive functions 

[14].The interpretation of the results from the navigational maze tasks in the study sheds light on 

the potential effects of different interventions on cognitive function in the presence of pain. 

Firstly, the Control group (Group 1) consistently demonstrated improved maze completion times 

over the weeks, implying stable cognitive function without external factors affecting 

performance. Conversely, the Pain Only group (Group 2) experienced increased maze 

completion times, indicating a potential negative impact of pain on cognitive abilities. Groups 

receiving morphine showed varying results, with (Pain + 10mg/kg Morphine) exhibiting 

significant improvement in cognitive performance. This suggests a potential positive effect of 

morphine on cognitive function in the presence of pain, consistent with previous studies 
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highlighting the role of opioids in cognitive enhancement under specific conditions [15]. 

Similarly, groups administered Bryophyllumpinnatum demonstrated improvements in maze 

completion times, suggesting potential beneficial effects on cognitive function. These results 

align with research highlighting the neuroprotective and cognitive benefits of phytochemical 

compounds found in Bryophyllumpinnatum [16].Brain-Derived Neurotrophic Factor (BDNF) can 

be tied to its levels in different treatment groups and their implications for neuronal function and 

pain modulation.The study demonstrated that certain treatments led to a significant increase in 

BDNF levels compared to control groups. For example, Group (Pain + 10mg/kg Morphine) 

consistently showed a substantial elevation in BDNF levels across different phases of the study. 

This suggests that Morphine administration may potentiate the production or release of BDNF, 

which could have implications for neuronal survival, growth, and synaptic plasticity.BDNF is 

known to promote the growth and differentiation of neurons, as well as synaptic plasticity, which 

are essential for maintaining neuronal function and connectivity [17]. The increased BDNF 

levels in response to Morphine suggest a potential mechanism by which Morphine exerts its 

effects on neuronal health. Group (Pain + 25mg/kg Bryophyllumpinnatum) also exhibited 

significant elevations in BDNF levels, particularly in Phase 3 of the study. This indicates that 

Bryophyllumpinnatum may possess neuroprotective properties by promoting the expression of 

BDNF. Neurotrophic factors like BDNF play a crucial role in enhancing neuronal resilience and 

protecting against damage or degeneration [18], suggesting a potential therapeutic benefit of 

Bryophyllumpinnatum in preserving neuronal health.The observed changes in BDNF levels in 

response to different treatments, such as Morphine and Bryophyllumpinnatum, suggest a link 

between BDNF and pain modulation. BDNF is involved in synaptic plasticity and can enhance 

the transmission of pain signals in the central nervous system [19]. The alterations in BDNF 
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levels induced by these treatments may influence neuronal pathways related to pain perception 

and processing, highlighting the complex interplay between neurotrophic factors and pain 

signaling [20]. Brain-Derived Neurotrophic Factor (BDNF) is a pivotal neurotrophin that plays a 

crucial role in neuronal survival, differentiation, and synaptic plasticity [21]. It is widely 

expressed in the brain and peripheral tissues, exerting diverse functions in neural development, 

neuronal maintenance, and response to injury or stress [22].Altered BDNF levels have been 

implicated in various neurological disorders, including depression, resulted from chronic pain 

[23]. Studies have suggested that dysregulation of BDNF signaling pathways contributes to the 

pathogenesis of these disorders and that targeting BDNF may offer therapeutic benefits [24]. 

BDNF plays a crucial role in synaptic plasticity, the ability of synapses to strengthen or weaken 

in response to neural activity. By enhancing synaptic transmission and promoting neuronal 

connectivity, BDNF contributes to learning and memory processes as seen in the result of the 

study.Emerging evidence suggests that BDNF plays a role in pain modulation by influencing 

nociceptive signaling pathways in the central nervous system. Studies have shown that 

alterations in BDNF levels can impact pain sensitivity and contribute to chronic pain conditions 

[25].The analysis of chemical compounds in Bryophyllumpinnatum reveals a diverse array of 10 

identified compounds, each characterized by unique molecular formulas, weights, and retention 

times, indicating a complex chemical profile. Notably, "cis-7-Oxabicyclo[4.3.0]nonan-8-one" 

emerges as the most abundant compound, comprising 24.53% of the sample, followed by "2-

Butynedioic acid, di-2-propenyl ether" at 21.55%, and "9-Oxabicyclo[6.1.0]nonane" at 14.83%. 

Other compounds include "Bicyclo[2.2.2]octane, 2-chloro-" at 2.57%, "9-octadecanoic acid, 

2,2,3,3,4,4,4-heptafluorobutyl ester" at 4.37%, and "2,3-Dihydro-1H-pyrrolo[3,4-b]quinolin-1-

one" at 4.12%. The molecular weights of these compounds range from 126.20 g/mol to 464.5 
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g/mol, reflecting a variety of structural complexities that may contribute to the plant's 

pharmacological properties. This diversity in chemical composition underscores the potential of 

Bryophyllumpinnatum for further research into its therapeutic applications, as the different 

compounds may possess unique biological activities that warrant exploration in medicinal 

contexts. Hence the molecular docking of the identified compound to BDNF receptors was 

carried out in our research.The binding affinity of various ligands to the Neurotrophin Receptor 

P75 (p75NTR) and the tropomycin receptor kinase B (TrkB) is summarized in Table 6. The most 

potent binding affinities observed for p75NTR are from Morphine and Phenol, 2,6-bis(1,1-

dimethylethyl), both showing values of -7.2 kcal/mol, closely followed by LM22A-4 at -7.0 

kcal/mol. For TrkB, Morphine also displays a strong affinity at -8.2 kcal/mol, with LM22A-4 

showing a competitive affinity at -7.7 kcal/mol. Other notable compounds include 2-Methyl-Z,Z-

3,13-octadecadienol, which binds strongly to both receptors (-6.6 kcal/mol for p75NTR and -8.1 

kcal/mol for TrkB), and 9-octadecanoic acid, which exhibits a stronger affinity to TrkB (-9.1 

kcal/mol) compared to its p75NTR affinity (-6.3 kcal/mol). The data highlights the varying 

affinities of different compounds for each receptor, with some compounds preferring one 

receptor over the other. This information can be instrumental for further research into the 

therapeutic implications of these ligands in modulating neurotrophic signaling pathways.The 

binding affinities of ligands to the Neurotrophin Receptor P75 (p75NTR) and the tropomycin 

receptor kinase B (TrkB) have significant implications for Brain-Derived Neurotrophic Factor 

(BDNF) expression and its associated biological functions. BDNF is a critical neurotrophin 

involved in neuronal survival, growth, differentiation, and synaptic plasticity, and it exerts its 

effects primarily through TrkB receptors.Overall, this result may be implicated in the following: 
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TrkB Activation: Compounds with high binding affinity for TrkB, such as 9-octadecanoic acid (-

9.1 kcal/mol), may enhance BDNF signaling by promoting TrkB receptor activation. This 

activation can lead to increased BDNF expression, which is essential for neuroprotection and 

cognitive functions. Enhanced TrkB signaling can also facilitate neurogenesis and synaptic 

plasticity, which are vital for learning and memory [26]. 

p75NTR Role: The p75NTR receptor, while having a lower binding affinity for most 

compounds, plays a crucial role in modulating the effects of BDNF. It can act as a co-receptor 

with TrkB, influencing the signaling pathways activated by BDNF. Compounds that bind to 

p75NTR may alter the balance of signaling pathways, potentially leading to different outcomes 

in neuronal survival and differentiation [27]. For instance, while TrkB activation promotes 

survival and growth, p75NTR can mediate apoptosis under certain conditions. Therefore, the 

interaction of ligands with p75NTR could modulate the overall effects of BDNF. 

Therapeutic Potential: The varying affinities of these compounds for p75NTR and TrkB suggest 

that they could be explored as potential therapeutic agents for conditions associated with BDNF 

dysregulation, such as depression, neurodegenerative diseases, and cognitive disorders [28]. 

Compounds that selectively enhance TrkB signaling while minimizing p75NTR-mediated 

negative effects could provide a targeted approach to boost BDNF expression and its 

neuroprotective effects. 

 

5. Conclusion 

The emerging evidence on the effects of Bryophyllumpinnatum extract in pain-induced rat 

models highlights its promising potential as a therapeutic agent for the management of chronic 
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pain conditions. The extract's ability to modulate BDNF expression, regulate oxidative stress, 

and potentially support cognitive functions suggests a multifaceted approach to addressing the 

complex pathophysiology underlying various pain syndromes. The binding affinities of ligands 

of Bryophylumpinnatum extract to p75NTR and TrkB have important implications for BDNF 

expression and signaling, highlighting potential therapeutic avenues for enhancing 

neuroprotection and cognitive function through modulation of neurotrophic pathways. 
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