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ABSTRACT 
 

Serratiopeptidase exhibits therapeutic efficacy in a variety of disease models; in 

addition to its ability to mediate anti-inflammatory action, it is also responsible for 

regulating several biological activities by targeting different signaling pathways. 

Our study aimed to evaluate the central nervous effect of serratiopeptidase on 

neurobehavioral activities and to eliminate anxiety manifestations in mice. Male 

mice were subjected to neurobehavioral tests, including open field, negative 

geotaxis, head poking, and swimming tests, in addition to methods of screening for 

antianxiety, such as elevated pulse maze and light-dark box tests, after one hour of 

serratiopeptidase at 5, 10, and 20 mg/kg orally. Serratiopeptidase at 20 mg/kg 

produced a significant increase in the number of squares cut and rearing compared 

to the control group. Serratiopeptidase at 5, 10, and 20 mg/kg resulted in a decrease 

in the time required to correct the position of mice in comparison with the control 

group in negative geotaxis, and there was an increase in the number of stockings 

compared with the control group. Serratiopeptidase (20 mg/kg) significantly 

increased the duration of time spent in the open arm and significantly decreased the 

amount of time spent in the closed arm compared with the control group and the 

light-dark box test. Serratiopeptidase at 20 mg/kg significantly increased the time 

spent on the light side of mice and significantly decreased the time spent on the 

dark side. Serratiopeptidase at 20 mg/kg demonstrated superior effects to the group 

treated with sertraline in reducing anxiety-like behavior in both tests. In conclusion, 

serratiopeptidase has a stimulatory effect on the central nervous system, and a high 

dose may produce anxiolytic-like effects. 
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INTRODUCTION 

Serratiopeptidase is a nonspecific proteolytic 

enzyme produced by the Gram-negative gut bacteria 

Serratia sp. E-15. It is already an established anti-

inflammatory, analgesic, and mucolytic agent and has 

therefore been the subject of immense attention from 

pharmaceutical organizations (Naser and Albadrany, 

2024). Apart from that, serratiopeptidase also exhibits 

therapeutic efficacy in a variety of disease models, 

ranging from clinical trials and animal pathological 

studies to preliminary clinical evaluations (Hosseini et 

al., 2024). In addition to its anti-inflammatory action, it 

is also responsible for regulating several biological 

activities by targeting different signaling pathways 

(Saha et al., 2020; Albadrany et al., 2021; Bashar and 

Albadrany, 2022). Since several studies have 

confirmed the biological effect of serratiopeptidase at 

the molecular level, it appears that serratiopeptidase 

also mediates neurobehavioral activities as well as 

abolishing anxiety manifestations (Bhalla et al., 2022). 

 

Numerous models and experimental paradigms 

have been designed to explore anxiety behavior in 

rodents and construct new therapeutic strategies 

inspired by these models in a variety of anxiety 

disorders (La-Vu et al., 2020). There is no doubt that 

many aspects are correlated with human anxiety, 

confirming the value of such behavior paradigms in 

dissecting the anxiolytic and allied mechanisms of 

action associated with newer molecule discovery 

(Bashar and Albadrany, 2022; Kenwood et al., 

2022). Serrapeptidase modulates the employment of a 

variety of neuronal machinery such as the dopamine 

transporter, leading to alterations in concentration levels 

of critical monoaminergic neurotransmitters such as 
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dopamine, noradrenaline, and serotonin. This means 

that it seems to be able to regulate neurotransmitter 

release from presynaptic vesicles and affect the 

intraneuronal reuptake of the major neurotransmitters 

with possible benefit from a synaptic re-equilibration of 

neurotransmitter presence (Azzam et al., 2023). 

 

 Laboratory animals have been part of scientific 

research for a long time. It was once believed that 

medical practice would collapse if laboratory animals 

were banned. Most of our biological, medical, 

environmental, and developmental studies today have 

utilized laboratory animals (Albadrany and Naser, 

2020; Naser and Albadrany, 2021; Naser et al., 2021; 

Al-Jumaa et al., 2024). As a result, identifying a 

potential molecule using a sound experimental approach 

is of critical importance. Given the scarcity of research 

on serratiopeptidase’s effects on the central nervous 

system. This study aims to evaluate its influence on 

locomotor activity, cognitive behavior, and muscle 

strength, as well as to evaluate the potential anti-anxiety 

effects in mice.   

  

MATERIALS AND METHODS 
 

Ethical approval 
All experimental techniques followed the 

International Association for the Study of Pain criteria 

and were authorized by the University of Mosul/College 

of Veterinary Medicine committee with approval 

number UM.VET.2024.006. The welfare of the animals 

was prioritized. 

 

Animals 
The study employed forty-five male albino 

mice weighing between 30 and 40grammes. The 

animals were kept and acclimated at the Faculty of 

veterinary medicine, University of Mosul, Iraq. The 

animals had access to both food and water. 

 

Drugs 
Serratiopeptidase (somazin-Bio) was obtained 

from Bioactive T Pharma, United Kingdom. Sertraline 

(Sertra TAO® 50 mg film-coated tablets) was obtained 

from TAD Pharma GmbH, Heinz-Lohmann-StraBe, 

Germany. The two drugs were dissolved in distilled 

water for oral administration, and the volume of 

administration was 2 ml/kg of body weight. 

 

Experiments 

Experiment 1: Neurobehavioral tests  

Study design  
20 male mice were randomly allocated into the 

following groups: 

• Control group receive distilled water orally  

• Serratiopeptidase 5mg/kg orally  

• Serratiopeptidase 10mg/kg orally  

• Serratiopeptidase 20mg/kg orally  

An hour after the mice were given the drug, the 

following tests were performed on them: 

 

Open filed test 
The open-field box (50 x 50 cm) was divided 

into twenty-five (25) equal squares with side boundaries 

of considerable height (30 cm) to prevent the mice from 

escaping. A camera was used to capture activity for 

three minutes after mice were placed in the open field 

arena's middle square. Number of squares or lines that 

the animal crosses with all its limbs., rearing, frequency 

of defecation, and urination (Stanford, 2007). 

 

Swimming test 
The swimming test, which relies on the 

neurological and functional integration of multiple brain 

regions, was used to quantify muscular strength and 

exhaustion. To prevent the impact of water temperature 

on performance, a unique plastic swimming pool 

measuring 60 x 30 x 40 cm was utilized, filled with 

water to a depth of 30 cm at room 

temperature(Mohammad, 1986; Schapiro et al., 1970). 

Every animal spent three minutes in the pool. The 

following ranks were part of the test's scoring system:  

0: Underwater nose. 

1.Nose above or above the water's surface number one. 

2. The head and nose are at or above the water line, and 

the ears are buried. 

3: Similar to 2, but with mid-ear water level. 

4.The water level at the base of the ear is the same as in 

step three. 
 

Behavioral Tests for Measuring Cognitive 

Impairment 

Negative Geotaxis  
The negative geotaxis test is an important 

neurobehavioral test in rodents as it evaluates the 

efficiency of the vestibular system and neuromuscular 

activity. The device consisted of a wooden surface 

inclined at a 45-degree angle. The mouse was placed 

with its head facing downwards, and the time required 

to correct its position was calculated. If it did not correct 

its position within 60 seconds, the animal was excluded 

(Motz and Alberts, 2005). 
 

Head Pocking Test  
This test measures the efficiency of cognitive 

function in an animal’s exploration of the environment. 

A plastic surface with a diameter of 60 cm and a height 

of 20 cm was used, containing 10 regularly distributed 

circular holes. The mouse was observed for three 

minutes and the number of times the head was inserted 

into the mentioned holes was counted (Al-Shalchi and 

Mohammad, 2024). 
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Experiment 2:  

Behavioral test for detection antianxiety effect 

Study design  
25 male mice were randomly allocated into the 

following groups : 

Group 1: negative control group receive distilled water 

orally  

Group 2: Positive control sertraline 10mg/kg orally 

Group 3: Serratiopeptidase 5mg/kg orally  

Group 4: Serratiopeptidase 10mg/kg orally  

Group 5: Serratiopeptidase 20mg/kg orally. 
  

The second group was tested four hours after 

taking sertraline, because at this time it reaches its 

highest concentration in the rodent's brain (Tremaine et 

al., 1989). while the other groups were tested one hour 

after taking it. 

 

1. Elevated plus maze  
It was composed of two open arms (35×5 cm2) 

with two opposite closed arms of the same size and a 

small middle square (5×5 cm2) between the arms( 

Rodgers and Dalvi, 1997; Naser and Alberifkani, 

2023). In a dim area, the maze was elevated 50 cm 

above the ground. Each mouse was positioned at the 

center of the elevated plus maze with its head facing the 

open arm, and a video camera filmed the mice's free 

exploration for 5 minutes, and the following were 

recorded within 5 minutes: 

1- Time spent in the open arm. 

2- Time spent in closed arm. 

3- Number of times entering the open arm. 

4. Number of times entering the closed arm. 

  

2. The dark and light box test   
This test was performed to assess anxiety-related 

behaviors in the mice. A mobile phone stand was placed 

50 cm above the box for video recording, with an 

opening (6 × 6 cm²) between the two compartments. The 

experiment used two compartments: a light side 40 × 30 

× 20 cm³ (white walls and highly lit with a 100 W bulb) 

and a dark side 40 × 30 × 20 cm³ (opaque black walls 

and dark) (Bourin and Hascoët, 2003). After five 

minutes of exploration, the mouse was placed on the 

dark side with its head facing the light side, and the 

following were noted: 

1. Number of times the dark side was entered 

2. Number of times the light side was entered 

3. Duration of staying on the dark side. 

4-Duration of Staying on the bright side. 
 

Statistical analysis 
The Kruskal-Walli’s test and Dunn's test were used to 

statistically analyze non-parametric data, whereas 

analysis of variance and the least significant difference 

test were used to analyze parametric data with multiple 

means. A significance level of p < 0.05 was established.  
 

 
 

RESULTS 
 

Neurobehavioral tests  
The outcome of the open field experiment showed that one hour after dosing male mice with 

serratiopeptidase at 5 ,10 and 20 mg/kg of body weight, there was a significant increase in the number of squares 

cut and the number of times standing on the hind legs compared to the control group (Table 1). 
 

Table1: The effect of administration of serratiopeptidase on mice behavior in open field test.   

  The data are mean ± SE of 5 mice/group.  * Significantly different from the data of control group, at (p ≤ 0.05). 
 

The outcome of the negative geotaxis experiment showed that one hour after dosing male mice with 

serratiopeptidase at 5 ,10 and 20 mg/kg of body weight, there was a decrease in the time required to correct the 

position of mice in comparison with the control group furthermore, in the head pocking test there were increased in 

numbers of pocking in compared with control group. 
 

 

In the swimming experiment, there were no significant differences in swimming scores in the groups dosed 

with serratiopeptidase compared to the control group (Fig.1). 

         Parameters 
 

 Groups  

Squares or lines 

crossed 

Rearing Number of fecal 

balls 

Number of times 

urinate 

First group 

(Control)  
13.2 ± 1.71 3.6 ± 2.61 0 ± 0 0 ± 0 

Serratiopeptidase  

(5mg/kg) 
90.4 ±12.32* 20.40 ± 2.06 * 0.4 ± 0.24 0.2 ± 0.2 

Serratiopeptidase  

(10mg/kg) 
89.8 ± 14.74* 27.0 ± 3.11* 0.2 ± 0.20 0 ± 0 

Serratiopeptidase  

(20mg/kg) 93.6 ± 3.52* 22.0 ±2.48* 0.2 ± 0.20 0 ± 0 
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Fig. 1: The effect of serratiopeptidase on mice behavior in negative geotaxis test, head pocking 

test and swimming test after one hour. 
 

In the elevated maze test, serratiopeptidase significantly increased the duration of time spent in the open 

arm and significantly decreased the amount of time spent in the closed arm compared to the control group an hour 

after administration of 20 mg/kg. and the light-dark box test, serratiopeptidase at the same dose revealed anxiolytic 

effects, represented by a significant increase in the time spent in the light side of mice and a significant decrease in 

the time spent in the dark side. Serratiopeptidase at 20 mg/kg demonstrated significant effects on the group treated 

with sertraline at 10 mg/kg in reducing anxiety-like behavior in both tests (Table 2). 
 

Table 2: Effect of administration of serratiopeptidase on the mice behaviour in elevated pulse maze and 

light-dark box test.  

  The data are mean ± SE of 5 mice/group.  * Significantly different from the data of control group, at (p ≤ 0.05). 

  

DISCUSSION 
 

There has been increasing interest in 

serratiopeptidase's central nervous effects over the last 

few years. Recent research has unveiled a putative role 

for serratiopeptidase in ameliorating 

neuroinflammation-mediated transient or chronic pain 

and associated neurological disorders (Jadhav et al., 

2020; Tiwari, 2017). 
 

In this study, serratiopeptidase had a 

stimulating effect on the nervous system by increasing 

locomotor activity, the number of head poking, and the 

speed of body correction in the negative geotaxis test, in 

 
Parameters 

 

Groups  

Elevated pulse maze Light -Dark box test  

Time spent in 

open 

arm(second) 

Time spent in 

closed 

arm(second) 

Duration of 

staying on the 

dark 

side(second) 

 

Duration of 

Staying on the 

bright side 

(second) 

Negative control 111.40 ± 5.97 188.60 ± 5.97 143.00 ± 19.69 157.00 ± 19.69 

Positive control 10mg/kg 

of sertraline 
146.40 ± 17.13 153.60 ± 17.13 180.60 ± 16.93* 119.40 ± 16.93 * 

Serratiopeptidase 

(5mg/kg) 
134.60 ± 16.69* 165.40 ± 16.69* 141.60 ± 29.59 158.40 ± 29.59 

Serratiopeptidase 

(10mg/kg) 
137.00 ± 15.10* 163.00 ± 15.10* 147.80 ± 29.50 152.20 ± 29.50 

Serratiopeptidase 

(20mg/kg) 
187.40 ± 23.92* 112.60 ± 23.92* 101.60 ± 26.23* 198.40 ± 26.23 * 
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addition to not affecting the mice in the swimming test, 

as there were no significant differences between the 

groups. To our knowledge, our study is the first 

conducted on mice to evaluate serratiopeptidase at the 

nervous system level. 
 

To circumvent the limitations of in vitro 

studies, various animal models are often employed to 

assess the efficacy of serratiopeptidase to improve 

motor function in response to insult in a clinically 

relevant paradigm (Al-awadhi et al., 2024; FC et al., 

2024). Attenuating motor deficits in animals represents 

a direct behavior of the enzyme, thereby indicating a 

lesser degree of subjectivity than the pain/discomfort 

threshold (Jadhav et al., 2020). Several animal 

behavioral paradigms have been employed to evaluate 

motor enhancements, including motor coordination-

improving tests such as rotarod, staircase, and 

horizontal/vertical grip strength, as well as tests to 

indicate improvements in fine and gross motor function 

(Crawley, 1999). Therefore, the use of various animal 

models in this section might not only underscore the 

translation potential of serratiopeptidase in clinical 

applications but also its beneficial effects on diverse 

motor activities. Furthermore, the discussions in this 

section also provide insight into the biological relevance 

of employing these in vivo models. 
 

Findings in these in vivo animal behavioral 

studies corroborate the beneficial effects of 

serratiopeptidase administration by improving motor 

function. For instance, oral administration of 

serratiopeptidase to arsenic-exposed rats improved 

locomotor activity, increased the number of rearings, 

and decreased immobility time in open-field test 

measurements. In sciatic nerve crush-induced 

neuropathic pain in rats, oral administration of 

serratiopeptidase increased coordination and muscle 

power in a dose-dependent manner (Firdaus et al., 

2022; Saxena et al., 2022; Naik et al., 2023). The 

intracerebroventricular injection of serratiopeptidase 

restored grip strength and prolonged the retention time 

and latency to lift in comparison with the group in rats, 

thereby enhancing the fine motor activities in these rats 

in the training and on the first day of the memory 

assessment (Naik et al., 2023). 
  

The increase in motor activity and 

neurobehavioral of mice treated with serratiopeptidase 

in our study may be due to its mechanisms in the brain 

through inhibition of the brain cholinesterase and thus 

an increase in the concentration of acetylcholine, which 

has stimulating effects for the central nervous system 

and memory. In the central nervous system, 

acetylcholine acts as a fast synaptic neurotransmitter to 

create direct and indirect excitatory effects on 

postsynaptic neurons as well as on presynaptic neurons 

(Ohkuma and Katsura, 2001; Teleanu et al., 2022). 

 
 

A major strength of our study is that the dose of 

serratiopeptidase that is therapeutically effective against 

experimentally induced anxiety has been demonstrated. 

The anxiolytic effects of protease enzymes have been 

investigated using various experimental models. In this 

regard, several researchers have reported the antianxiety 

effects exhibited by it. The anxiolytic potential of 

serratiopeptidase has been demonstrated in an acute 

restraint stress-induced anxiety test in rats (Bakare and 

Owoyele, 2021). The anti-inflammatory aspect appears 

to be the most likely candidate. Serratiopeptidase 

minimizes discomfort and probable anxiousness by 

interacting with neurons and perhaps also some 

neuroprotective chemicals in the brain. It features 

extremely strong inhibitory potential, is biologically 

available in the peripheral framework, and quickly 

crosses the blood-brain barrier (Dhiman and Purohit, 

2023). However, the increase of serotonin and 

dopamine in the brain brought on during a low dose of 

serratiopeptidase suggests modulation in the levels of 

these key neurotransmitters, which might be the reason 

for the anti-anxiety action. The concentration of 5-HT 

and the metabolite of dopamine, 5-HIAA, significantly 

increased in the cortex and hypothalamus of mice 

(Yardimci et al., 2023). 
 

 

CONCLUSIONS 

In conclusion, the administration of serratiopeptidase at 

doses of 5, 10, and 20 mg/kg demonstrated significant 

anxiolytic effects in mice, as evidenced by the 

improvement in neurobehavioral parameters across 

various tests, including the elevated plus maze and light-

dark box test. These findings suggest the potential of 

serratiopeptidase as a therapeutic agent for managing 

anxiety-related behaviors. 
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