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Abstract  

 HE aim of the research is to study the mechanism of neurotoxic behavioural changes of 

scopolamine in the mice. Number of 15 animals, divided into 3 groups, each group consisting 

of 5 animals. The first group was considered a control group. The second and third groups 

were given scopolamine in two doses of 10 and 20 mg/kg and were injected once, and then 

behavioural measurements were taken 24 hours after treatment. Impact of acute high single doses 

treatment with scopolamine in behavioural tests for higher brain functions there is a significant 

increase in rearing and decrease activity in crossing numbers in the 10, 20  mg/kg.  Both doses 

significantly affect the Social Interaction behaviour of mice compared to the control group after 24 

hours of acute single doses.  Both doses of scopolamine significantly effect on swimming scour and 

tail suspension, both the 10 and 20 mg/kg exhibited significant increases in serotonin levels compared 

to the control group. Additionally, the 20 mg/kg group showed a significance compared to the control 

and 10 mg/kg group.  Both the 10 and 20 mg/kg exhibited significant decreases in acetylcholine levels 

compared to the control group.   20 mg/kg exhibited a significant decrease in COMT levels compared 

to the control group. The scopolamine has an effect on the neurobehavioral of animals. The results 

showed that these effects have a direct relationship to neurotransmitters, including acetylcholine and 
serotonin, as well as the effect on the COMT enzyme. 
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Introduction  

Scoplamine (Escitalopram) is a type of 

antidepressant medication. Scopolamine is recently 

used to treat Parkinson's disease, which occurs as a 

result of a deficiency in dopamine, an important 

neurotransmitter that plays a role in controlling 

movement [1]. 

Scopolamine works by blocking the stimulation 

of acetylcholine receptors, which helps increase 

dopamine levels in the brain [2]. 

Scopolamine binds to all types of muscarinic 

acetylcholine receptors, not just one type. Which 

leads to a variety of effects, including dry mouth, 

blurred vision, imbalance, hallucinations, confusion, 

and memory loss [3]. 

Scopolamine can also cause a group of symptoms 

called anticholinergic syndrome. These symptoms 

result from inhibiting the activity of acetylcholine 

receptors, which are receptors found throughout the 

body and play a role in many functions, including 

muscle control, organ control, and mental function 

control [4]. 

Scopolamine is used as an anesthetic drug in 

anesthesia, and it is also used as an anti-vomiting and 

anti-nausea drug as it is a non-selective inhibitor 

meaning that it binds to all types of receptors, not 

just one type of them [5]. 

Risk factors for developing anticholinergic 

syndrome include taking an overdose of scopolamine 

or other anticholinergic. Taking scopolamine with 

other medications that can increase the risk of 

anticholinergic syndrome, such as antihistamines, 
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antidepressants, antipsychotics, and medications to 

treat Parkinson's disease [6]. 

The aim of the study is to investigate the 

underlying toxic effects of scopolamine by linking the 

neurobehavioral effects to the measurement of some 

neurotransmitters and the enzyme COMT in mice. 

Material and Methods  

Animals 

This study used adult male mice, 2-3 months old 

and with an approximate weight of 25-35 grams. The 

mice were kept in cages specially prepared for them, 

equipped with water bottles and provided with feed 

tablets according to their need. The temperature and 

humidity were controlled, while laboratory lighting 

was provided to control the number of mice. The 

hours of light and darkness are 12 hours. 

Materials used 

Ampoules of the drug Scopolamine from Pioneer 

Company, Iraq. The concentration fixed on the 

ampoule was 20 mg/1 ml. The doses were prepared 

after being calculated according to body weight, 

diluted with distilled water, and then given to 

animals by i.p injection. 

Experiment design 

This study used Swiss mice, numbering 15 

animals, divided into 3 groups, each group consisting 

of 3 animals. The first group was considered a 

control group and was left without treatment. The 

second and third groups were given scopolamine in 

two doses of 10 and 20 mg/kg and were injected 

once time, then behavioral measurements were taken 

24 hours after treatment. At the end of the treatment, 

the animals were anesthetized for the purpose of 

drawing blood to separate the plasma and keeping it 

in Eppendorf tubes until the examination was 

performed. 

Neurobehavioral tests include: 

An experiment to evaluate higher brain functions 

using open field and social interaction tests for mice 

 Open field test 

The general activity and movement of mice 

inside the open field is calculated. 

 Social Interaction Test 

The mice's social behavior is observed, including 

the time each handler mouse spends interacting with 

another handler mouse from the control group. 

Experience evaluating the functions of the voluntary 

nervous system by conducting swimming and tail 

suspension tests 

Swimming test 

Swimming rank is determined according to a 

chart specific to this test according to Mohammad, 

(1984) [7]. 

Zero: If the nose is under water. 

1: The nose is at or above the water level. 

2: The nose and top of the head are at or above the 

water level, with the ears remaining in the water. 

3: As in 2, except that the water reaches the middle 

of the ear. 

4:  As in 3 except that the water reaches the base of 

the ear. 

Tail Suspension Test (TST) 

Mice are suspended by their tail, and the time 

they spend in a state of rest is recorded 

Kits used 

• Acetylcholine measurement kit from the American 

company Elabscinse 

 • A kit for measuring serotonin from the American 

company Elabscinse 

• A kit to measure COMT from the American 

company Elabscinse 

Statically analysis 

One-way analysis of variance ANOVA   was 

used to find the significant difference between the 

groups, and the Cross Cal Well test was used to 

examine the data in square form with a significant 

level less than 0.05. 

Results  

Impact of acute high single doses treatment with 

scopolamine 

 Some neurobehavioral tests as behavioral tests for 

higher brain functions: In table 1 

Open Field Test 

There is a significant increase in rearing activity and 

significant decrease in crossing numbers in the 10, 20 

mg/kg scopolamine group compared to the control 

group. There is no significant difference in rearing 

activity and crossing numbers between the 10 mg/kg 

and 20 mg/kg scopolamine groups (p > 0.05). 

Social Interaction Score 

Both doses of scopolamine (10 mg/kg and 20 

mg/kg) significantly affect the behavior of mice 

compared to the control group after 24 hours of acute 

single doses. The higher dose (20 mg/kg) generally 

has more pronounced effects on behavior, 
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particularly in terms of rearing activity, crossing 

numbers, and social interaction. Additionally, there is 

no significant difference in behavior between the two 

doses of scopolamine (Table 1). 

Evaluate the involuntary nervous systems  

Swimming Score 

Both doses of scopolamine (10 mg/kg and 20 

mg/kg) significantly affect the involuntary nervous 

system functions of mice compared to the control 

group after 24 hours of acute single doses. However, 

the higher dose (20 mg/kg) generally has more 

pronounced effects on forced swimming duration and 

tail suspension duration. Additionally, there is no 

significant difference in swimming score and forced 

swimming duration between the two doses of 

scopolamine (Table 2).  

This statistical analysis suggests that after 24 

hours of giving single doses of scopolamine, both the 

10 mg/kg and 20 mg/kg Scopolamine groups 

exhibited significant increases in serotonin levels 

compared to the control group. Additionally, the 20 

mg/kg group showed a significance compared to the 

control and 10 mg/kg group (Table 3). 

This statistical analysis suggests that after a 24-

hour treatment of a single dose of scopolamine, both 

the 10 mg/kg and 20 mg/kg Scopolamine groups 

exhibited significant decreases in acetylcholine levels 

compared to the control group. Additionally, the 20 

mg/kg group showed a higher level of significance 

compared to the 10 mg/kg group (Table 4). 

This statistical analysis suggests that after 24 

hours of a single dose of treatment, the 20 mg/kg 

Scopolamine group exhibited a significant decrease 

in COMT levels compared to the control group. 

However, no significant difference was observed in 

the 10 mg/kg Scopolamine group compared to the 

control group (Table 5).  

Discussion 

Neurobehavioral tests showed a decrease in the 

animals' motor activity and an increase in the number 

of times the animals stood. To link these behaviors 

with potential mechanisms, it was found that the 

measurement of acetylcholine showed a decrease 

compared to the control group, while the increase in 

the number of times the animals stood was related to 

an increase in the animal's anxiety and tension, 

which was explained by an increase in serotonin. The 

decrease in swimming rank and the period of rest of 

the animal while hanging its tail are related to a 

decrease in acetylcholine, as well as a decrease in the 

COMT enzyme, which causes an increase in 

serotonin. 

Some of the mechanisms by which inhibition of 

muscarinic acetylcholine receptors in the brain can 

lead to increased production of serotonin and 

dopamine can be explained by increased release of 

serotonin and dopamine from neurons - when 

muscarinic acetylcholine receptors are inhibited. 

They lead to increased release of serotonin and 

dopamine from nerve cells [8, 9]. 

If high dose scopolamine is administered to mice, 

this will result in inhibition of muscarinic 

acetylcholine receptors. This will cause a decrease in 

the release of acetylcholine from neurons, which may 

lead to a buildup of acetylcholine in the brain. 

Acetylcholine buildup can lead to a variety of 

symptoms, including hallucinations, confusion, and 

weakness [10]. It increases the sensitivity of nerve 

cells to serotonin and dopamine receptors. When 

muscarinic acetylcholine receptors are inhibited, it 

leads to increased sensitivity of neurons to serotonin 

and dopamine receptors [11]. Reducing the removal 

of serotonin and dopamine from the brain occurs 

when muscarinic acetylcholine receptors are 

inhibited, which leads to reduced removal of 

serotonin and dopamine from the brain [12-14]. 

Scopolamine is a class of selective serotonin 

reuptake inhibitors (SSRIs) [15, 16]. The mechanism 

of action of scoplamine is based on increasing the 

concentration of serotonin in the brain by inhibiting 

its retrieval from where it was released in the space 

between neurons [17, 18]. COMT (Catechol-O-

Methyltransferase) affects the reaction of 

neurotransmitters in the brain and can have an effect 

on behavior and thinking [19, 20]. 

Conclusions  

The study concluded that scopolamine has an 

effect on the nervous behavior of animals. The 

results showed that these effects have a direct 

relationship to neurotransmitters, including 

Acetylcholine and serotonin, as well as the effect on 

the COMT enzyme. 
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TABLE 1. Behavioural tests for higher brain functions after 24 hour of acute single doses of scopolamine in mice 

Groups 

Control 

Open field Social interaction\score-3 

min 
Rearing\3 min Square Crossing 

number\3min 

Scopolamine 10 mg\kg 11.21±2.11 140.13±22.51 +5 

Scopolamine 20 mg\kg 16.14±5.10* 119.42±7.19* +3* 

Groups 20.40±3.12*A 100.11±12.31*A +3* 

 

TABLE 2. Evaluate the involuntary nervous systems after 24 hour of acute single doses of scopolamine in mice 

Groups Swimming score\3 

min 

Tail suspension\ Immobility time-Sec 

Control 4 140.82±12.12 

Scopolamine 10 

mg\kg 

4 50.16±21.08* 

Scopolamine 20 

mg\kg 

3* 50.41±12.72* 

Data as mean ± SE score precent as median, p≤0.05, each group of 5 animals, *Represent significant difference from control, 

A: Represent significant difference from 2 mg\kg  

 

TABLE 3. Serotonin level after 24 hours of giving single doses of scopolamine 

 

Data as mean ± SE,  score precent as median, p≤0.05, each group of 5 animals, *Represent significant difference from 

control, A: Represent significant difference from 2 mg\kg  

 

TBLE 4. Level of acetylcholine after 24 hours of treatment of single doses of scopolamine 

Acetylcholine Groups 

187.5±35.20 Control group 

157.336±43.11* Scopolamine 10 mg\kg 

104.703±50.20*A Scopolamine 20 mg\kg 

Data as mean ± SE score precent as median, p≤0.05, each group of 5 animals, *Represent significant difference from control, 

A: Represent significant difference from 2 mg\kg  

 

TABLE 5. The level of COMT after 24 hour of single doses of treatment   

COMT Groups 

0.156±0.031 Control group 

0.164±0.041 Scopolamine 10 mg\kg 

0.050±0.033*A Scopolamine 20 mg\kg 

Data as mean ± SE score precent as median, p≤0.05, each group of 5 animals, *Represent significant difference from control, 

A: Represent significant difference from 2 mg\kg  
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 دراسة ميكاويكية وسلوكية عصبية سمية للسكوبولاميه في الجرران

ميسم محمد عباس
1

ويمامة زياد العبذلي 
2

* 

1
ول٘ت  - ّالى٘و٘بء الحْ٘ٗت ّعلن الأدّٗت لدت الفس فشع - طبلب دساسبث عل٘ب فٖ علن الأدّٗت الب٘طشٗت ّعلن السوْم 

 العشاق.  - الوْصل - خبهعت الوْصل - الطب الب٘طشٕ

2
 العشاق.  - الوْصل – خبهعت الوْصل - ول٘ت الطب الب٘طشٕ - الفسْ٘لْخ٘ب ّالى٘و٘بء الحْ٘ٗت ّعلن الص٘ذلت فشع*

 

 الملخص

 3لسوج الفئشاى إلٔ  الِذف هي البحث ُْ دساست آل٘ت الخغ٘شاث السلْو٘ت السو٘ت العصب٘ت للسىْبْلاه٘ي فٖ الفئشاى.

حْ٘اًبث. الودوْعت الأّلٔ اعخبشث هدوْعت س٘طشة حن إعطبء الودوْعخ٘ي الثبً٘ت 5هدبه٘ع، ول هدوْعت هىًْت هي 

 24هلغن/وغن  حمٌب ببلخلب لوشة ّاحذة، ثن حن أخز الم٘بسبث السلْو٘ت بعذ  20ّ  10ّالثبلثت السىْبْلاه٘ي بدشعخ٘ي 

لحبد بدشعبث هفشدة عبل٘ت هي السىْبْلاه٘ي فٖ الاخخببساث السلْو٘ت لْظبئف الوخ اظِش العلاج ا سبعت هي العلاج.

 20ّ  10العل٘ب اى ٌُبن صٗبدة هعٌْٗت فٖ عذد هشاث الْلْف ّاًخفبض وب٘ش فٖ الٌشبط الحشوٖ فٖ ول هي خشعت 

لٔ سلْن الخفبعل هدن / ودن( بشىل وب٘ش ع 20هدن / ودن ّ  10هلغن / وغن. حؤثش ولخب خشعخٖ السىْبْلاه٘ي )

سبعت هي الدشع الوفشدة الحبدة. ولا خشعخٖ السىْبْلاه٘ي  24الاخخوبعٖ لذٓ الفئشاى همبسًت بودوْعت الس٘طشة بعذ 

هلغن/وغن( حؤثشاى بشىل وب٘ش علٔ هشحبت السببحت ّهذة حعل٘ك الزٗل السىْبْلاه٘ي، أظِشث ول هي  20هلغن/وغن ّ  10)

هلغن/وغن صٗبداث وب٘شة فٖ هسخْٗبث الس٘شّحًْ٘ي همبسًت بودوْعت  20وغن ّ هلغن/ 10هدوْعخٖ السىْبْلاه٘ي 

 10هلغن/وغن. أظِش ول هي  10هلغن/وغن همبسًت بودوْعت الس٘طشة ّهدوْعت  20الس٘طشة. ووب أظِشث هدوْعت 

ة. أظِشث هلغن / وغن اًخفبضًب هلحْظًب فٖ هسخْٗبث الأس٘خ٘ل وْل٘ي همبسًت بودوْعت الس٘طش 20هلغن / وغن ّ 

همبسًت ببلس٘طشة.خلصج الذساست إلٔ أى  COMTهلغن/وغن اًخفبضًب هلحْظًب فٖ هسخْٗبث  20هدوْعت السىْبْلاه٘ي 

السىْبْلاه٘ي لَ حأث٘ش علٔ السلْن العصبٖ للحْ٘اًبث. ّأظِشث الٌخبئح أى ُزٍ الخأث٘شاث لِب علالت هببششة ببلٌْالل 

   COMT . لس٘شّحًْ٘ي، ّوزله الخأث٘ش علٔ إًضٗنالعصب٘ت، بوب فٖ رله الأس٘خ٘ل وْل٘ي ّا

 .س٘شّحًْ٘ي وْل٘ي،اسخ٘ل  العصب٘ت،الٌْالل  العصب٘ت،الاخخببساث السلْو٘ت  :الكلمات الذالة


