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 Sulfur is one of the crucial elements in animal nutrition and has an influential role in 

forming amino acids. It is a common toxic element and does not significantly threaten 

human and animal health. The current study aimed to examine the potential neurobehavioral 

toxicity of sulfur in mice by studying its effects on animal behavior and locomotor activity. 

The 24h median lethal dose- (LD50) of sulfur in mice, as determined by the up-and-down 

method was 33.22 g/kg; orally, whereas its approximate lethal dose (ALD) was 36 g/kg, 

within 24 h. Signs of sulfur poisoning in mice were depression, gasping, Straub tail, 

Piloerection, tremor, dyspnea, muscle fasciculation, and convulsions followed by death. 

Sulfur at 4 and 8 g/kg doses, after 4 and 24 h, caused significant changes in the 

neurobehavioral performance in mice. It appeared as a significant decrease in motor activity 

within the open-field test (number of crossed squares and number of rearing within 3 

minutes), with prolongation and increase in the time required to complete the negative 

geotaxis test with a significant reduction in the number of head pocking and a slight decrease 

in the swimming test scores. Repeated administration of sulfur at doses of 1, 2, and 4 g/kg; 

for 7 and 14 consecutive days also led to significant decrease in the motor activity inside 

the open-field with a prolongation of the time required to complete the negative geotaxis 

with a significant reduction in the number of head pockings and a slight reduction in the 

swimming endurance test. Using a pharmacological challenge with xylazine and ketamine, 

sulfur induced a delay and prolongation in the onset of time of sleep and shortened the sleep 

duration. This study concludes that sulfur, despite its low toxicity, is a potential 

neurobehavioral toxicant. 
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Introduction 
 

Sulfur is an essential non-metallic chemical element, 

found in nature in a raw form and has an influential role in 

the continuation of life on earth (1,2). It is an essential 

component of many nutritional compounds needed by 

humans, such as amino acids and proteins, and it is 

polymorphic. It can appear in the form of sulfates or sulfides 

and is obtained from fossil fuel burners or through emissions 

from the oceans due to the activity and decomposition of 

microorganisms in addition to volcanic eruptions (3,4). It 

also enters the production of metals, oil refining, the 

manufacture of fertilizers, explosives and pesticides, and 

sulfur also enters the production of some chemicals and is 

one of the main ingredients in the pharmaceutical industry 

(5). Sulfur poisoning occurs in farm animals, especially 

ruminants, because of its high concentration in food and 

healthy water and the extensive use of fertilizers in fields and 

farms (6). Sulfur factories and fields were exposed to 

burning in Nineveh Governorate, Iraq in 2003, 2016, 2019 

which caused high environmental pollution with sulfur as a 

result of the emission of toxic gases, and these emissions 

were sources of threat to humans, animals, and plants. 

Because of the seriousness of these toxic emissions and the 

lack of scientific research on this environmental pollutant 

which is considered safe, we have highlighted the potential 

neurobehavioral toxicity of sulfur in mice. 

http://www.vetmedmosul.com/
mailto:banan1971@uomosul.edu.iq
https://www.vetmedmosul.com/article_178788.html
http://creativecommons.org/licenses/by/4.0/
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Materials and methods  

 

Ethical approval 

The approval was obtained by the Scientific Council of 

the Faculty of Physiology, Biochemistry, and Pharmacology 

at the Faculty of Mosul's College of Veterinary Medicine and 

is a component of a master's thesis. 

 

Animals 

70 male and female; albino Swiss origin mice 25-38 g, 

were housed in plastic cages in an environmentally 

controlled animal house of the College of Veterinary 

Medicine, University of Mosul and maintained on a 10 h 

light/14 h dark cycle at temperature of 22±3 °C. Water and 

laboratory diet were available ad libitum. 

 

Doses preparation 

Distilled water and tween 80 were used to prepare the 

doses of sulfur. Tween 80 facilitated the dissolution and 

mixing of sulfur and the formation of a colloidal mixture (7) 

that was easily administered orally to mice. The 

administration volume was 10 ml/kg of body weight, orally. 

 

The median lethal dose (LD50) of sulfur in mice by the up-

and-down method of Dixon 

Preliminary experiments were conducted on mice to 

reach an appropriate dose used in our subsequent 

experiments on sulfur. Five mice (male and female) were 

used and- a dose of 32 g/kg b.wt of sulfur was chosen as the 

first dose (Because of the low toxicity of the elemental sulfur 

and the difficulty of dissolving and mixing it in 10 ml of 

distilled water and Tween 80, we divided the dose into 4 part 

of 8 g/kg each which was dosed every hour the LD50 of 

sulfur was determined by the up-and-down method. (8-10).  

 

Approximate lethal dose (ALD) of sulfur in mice by the 

Diechman method 

Four mice (male and female) were dosed with sulfur. The 

first dose was 16g/kg, orally, representing approximately 

50% of the LD50 of sulfur. The mice were monitored within 

2 h. after dosing, for the appearance of signs of poisoning, 

which were recorded accordingly. After 24 h, the result was 

read, which represented the survival or death of the mouse, 

and when the mouse survived, another mouse was dosed 

with the previous lethal dose multiplied by 1.5, and the same 

method was followed several times. The approximate lethal 

dose of sulfur is the first dose that kills the treated mouse 

(11). 

 

Acute neurobehavioral effects induced by sulfur at the 

doses 4 and 8 g/kg b.wt orally in mice after 24 hours 

Thirty mice (male and female) were used and divided in 

first group (control group) dosed with distilled water + 

Tween 80 in a volume of 10 ml/kg of b.wt, orally. Second 

group orally dosed with sulfur 4 g/kg of b.wt. Third group 

dosed orally with sulfur 8 g/kg of body weight. After 4 and 

24 h of mice treatment, neurobehavioral and motor 

measurements were taken for each mouse in a quiet room.  

 

Open-field activity test 

The mice were individually subjected to an open-field 

test for 3 min. in a locally manufactured wooden box 

35*35*25 cm. Its base was divided into 25 equal squares 

(12,13). The test measures general locomotor activity 

(squares crossed and rearing), within 3 minutes (Figure 1). 

 

  

Figure 1: [A] Open-field activity test/ square crossed, [B] 

Open-field activity test/rearing. 

 

Negative geotaxis test 

This test measures neuromotor coordination and 

vestibular function in mice. The test is using a rough wooden 

surface inclined at 45° (14). Each mouse was placed in a 

head - down position and recorded the time needed to 

complete 180° turn, and we gave each mouse a maximum of 

60 sec. to complete the task (Figure 2). 

 

 
 

Figure 2: Negative geotaxis test. 

 

Head poking test 

This test measures the extent of curiosity and movement 

of the treated mouse. This test was carried out using a 

circular plastic surface with a diameter of 30 cm and a slight 

edge of 10 cm. It contains 8 circular holes with a diameter of 

2 cm. The measurement begins by placing the mouse in the 

center of the circular surface and then counting the number 

of times the mouse inserts its head into the holes within 3 

minutes (Figure 3) (15,16). 
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Figure 3: Head pocking test. 

 

Swimming test 

This test measures the extent to which the treated mouse 

responds to stress situations requiring coordination and 

balance between the CNS and the neuromuscular response. 

The test is done by placing each mouse in a glass basin with 

water at the height of 30 cm and the water temperature 

between 29-30°C,the mouse was placed in it for 5-10 

seconds; and monitored while it was swimming, and then 

different swimming scores are recorded according to the 

degree of vulnerability of the treated mouse (Figure 4) 

(17,18). Swimming scores were as follows: Zero the nose is 

underwater. 1=The nose is at or above the water level. 

2=Nose and vertex with or above level, while keeping the 

ears under the water. 3= Same as in 2 except that the water 

reaches the middle of the ear level. 4 = Same as in 3, except 

that the water reaches the base of the ear (Figure 4). 

 

 
 

Figure 4: Swimming scores test. 

 

Subacute neurobehavioral effects of sulfur at doses of 1, 

2, and 4 g/kg b.wt in mice after daily administration for 

7 and 14 consecutive days 

28 mice (male and female) were divided into 4 groups as 

follows first group (control group) mice dosed with distilled 

water + Tween 80 orally. The second group was dosed orally 

with sulfur at 1g/kg b.wt. Third group mice were 

administered with sulfur 2 g/kg of b.wt orally. Four group 

mice were dosed with sulfur 4g/kg of b.wt orally. Mice were 

treated daily with sulfur for 6 consecutive days; and on the 

seventh day, the results of neurobehavioral and motor tests 

were recorded was open field activity test (the number of 

squares crossed and rearing). Negative geotaxis test. Head 

pocking test. Swimming endurance test. The test measures 

the mouse's ability to continue swimming and fatigue (19). 

In this test, the endurance capacity of the mouse was 

identified. The mice are placed in the swimming pool. Then 

time was recorded from the start of putting it in the tub until 

the appearance of signs of stress and cessation of swimming. 

After that, the mice were dosed with sulfur until day 13, and 

on day 14, the results of neurobehavioral and motor tests 

were recorded for the second time, as mentioned above. 

 

The pharmacological challenge with xylazine and 

ketamine in mice treated with sulfur at the 4 and 8 g/kg 

b.wt orally 

In order to reveal the latent and hidden effects of sulfur 

on the functions of the central nervous system and to show 

any imbalance that may occur in the central nervous system 

of mice, we used a mixture of xylazine and ketamine as a 

general anesthetic in mice (20,21). Thirty mice (male and 

female) were used. The mice were divided into 3 groups 

randomly. Each group contained 10 mice, which were 

treated as follows first group (control group) dosed orally 

with distilled water + Tween 80. Second group sulfur dosed 

4 g/kg of b. wt orally. Third group dosed with sulfur 8 g/kg 

of body weight orally. After 30 minutes, xylazine 5 mg/kg 

b.wt + ketamine 50 mg/kg b.wt was injected 

intraperitoneally. After completing all the treatments, mice 

were monitored and the onset of sleep time (represented by 

loss of righting reflex) and sleep duration were recorded. 

 

Statistical analysis 

The parametric results were statistically analyzed by one 

and two-way analysis of variance, then subjected to the least 

significant difference test on the program Sigma plot (22). In 

contrast, the non-parametric results were analyzed using the 

Mann - Whitney U test at the level of significant difference 

for all tests, P<0.05. 

 

Results 

 

The median lethal dose (LD50) of sulfur in mice by the 

Dixon method 

LD50 of sulfur was 33.22 g/kg of b.wt  orally. Signs of 

poisoning on sulfur-treated mice; were depression, gasping, 

piloerection, dyspnea, and tremor. Some animals showed 

muscle fasciculation, Straub tail, convulsion, and death in 

toxic doses (Table 1).
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Table 1: LD50 of sulfur by oral administration in mice 
 

Result Measurements 

g/kg b.wt  33.22 The median lethal dose for sulfur 

48-16=32 g/kg b.wt Dosage range 

32 g/kg b.wt First dose 

32 g/kg b.wt Last dose 

4 g/kg b.wt Iincrease and decrease in the dose 

-0.305 Table value amount 

5 (XOOXO) Number of mice 

depression, gasping, tremor, dyspnea, muscle fasciculation, convulsions, and death Signs of poisoning 

O: mouse survival within 24 hours. X: death of the mouse within 24 hours. 

 

Approximate lethal dose (ALD) of sulfur in mice by 

diechman method 

The lowest dose that led to signs of acute poisoning 

(depression, gasping, Straub tail, piloerection, tremor, 

dyspnea, muscle fasciculation, convulsions) and animal 

death within 24 hours was (36 g/kg) of b.wt orally. 

 

Acute neurobehavioral effects induced by sulfur at the 

doses 4 and 8 g/kg b.wt orally in mice after4, 24 hours 

Oral administration of sulfur at 4 and 8 g/kg b.wt doses 

caused neuromotor and neurobehavioral changes in mice 

after 4 hours of treatment. These doses reduced motor 

activity within the open field, which included a significant 

decrease in the number of squares crossed and rearing mice, 

within 3 minutes with both doses compared to the control 

group (Table 2). 

 

Table 2: The open field activity in mice treated with sulfur at 

the doses of 4 and 8 g/kg of b.wt after 4 and 24 hours  

 

After 14 days After 7 days Treatment 

Open field activity/ squares crossed (3 min) 

111.8±1.5 126.6±3.9 Control 

79.2±6.3* 81±5.7 Sulfur 4g/kg 

68.6±4.9* 101.8±6.6*AB Sulfur 8g/kg 

Open field activity/ rearing (3 min) 

22.4±1.9 26±2.8 Control 

19.6±1.7 20.4±3.6 Sulfur 4g/kg 

16±2.16* 24±2.5B Sulfur 8g/kg 

* The value differs significantly from the control group at 

P<0.05. A The value differs significantly between the 4 g and 

8 g groups at P<0.05. B The value varies significantly 

between 4 and 24 hours at P<0.05. Values are mean±SE. 

 

When comparing the results of motor activity within the 

open field at the time 4 and 24 hours, there was a significant 

decrease in the number of squares crossed by mice treated 

with sulfur at a dose of 8 g/kg of b.wt during 4 and 24 hours 

(Table 2). Sulfur at a dose of 8 g/kg of b.wt caused a 

significant increase in the number of times rearing. The 

negative geotaxis test showed that oral administration of 

sulfur at the doses of 4 and 8 g/kg of b.wt caused a significant 

decrease in the time required to complete the test after 4 

hours of treatment compared with the control group (Table 

3). While there was a significant increase in the time required 

to complete the test by mice treated with sulfur at a dose of 

8 g/kg b.wt after 24 hours of treatment and when comparing 

the results of this test between the two times 4 and 24 hours, 

there was a significant difference appeared in the time of test 

termination (Table 3). 

In the Head pocking test (number of times the head is 

inserted into the holes), there was no significant change in 

both doses of 4 and 8 g/kg of b.wt after 4 hours of treatment 

compared to the control group, while the mice treated with 

sulfur at a dose of 8 g/kg of b.wt showed a significant 

decrease in the number of times after 24 hours of treatment 

compared to the control group. There was no significant 

change in the number times of inserting the head into the 

holes in the mice treated with both doses after 4 and 24 hours 

of sulfur treatment (Table 3). No significant change was 

observed in the results of the swimming test (scores). After 

4 and 24 hours compared to the control group (Table 3). 

 

Table 3: Neurobehavioral measurements (negative geotaxis, 

head poking, and swimming test) in mice treated with sulfur 

at 4 and 8 g/kg b.wt after 4 and 24 hours 

 

After 14 days After 7 days Treatment 

Negative geotaxis test (sec) 

26±4.8 7±0.8 Control  

8±0.73* 8±1.1 Sulfur 4g/kg 

12±2.5* 13±4*A Sulfur 8g/kg 

Head pocking (3 min) 

26±2.8 37±3.3 Control 

23±4.6 27±3.7 Sulfur 4g/kg 

21±3.5 24±1.7* Sulfur 8g/kg 

Swimming test (scores) 

3.8±0.2 4±0 Control 

3.8±0.2 4±0 Sulfur 4g/kg 

3.6±0.2 3.8±0.2 Sulfur 8g/kg 

* The value differs significantly from the control group at 

P<0.05. A The value differs significantly between the 4 g and 

8 g groups at P<0.05. Values are mean±SE. 
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Subacute neurobehavioral effect of sulfur at the doses of 

1, 2and 4 g/kg b.wt in mice after 7 and 14 days 

Seven days of repeated treatment with sulfur at doses of 

1, 2, and 4 g/kg of b.wt caused a decrease in the number of 

squares crossed within 3 minutes, and the dose of 1 g/kg of 

b.wt showed a significant decrease in the number of squares 

compared to the control group, and after 14 days of treating 

the mice. The two doses of sulfur 1 and 2 g/kg b.wt caused a 

significant increase in the number of squares crossed by mice 

within 3 minutes compared to the control group (Table 4). 

When comparing the results of open field activity 

between day 7 and day 14 of treatment, doses of 1, 2, and 4 

g/kg of b.wt caused a significant decrease in the number of 

squares crossed within 3 minutes after 7 days compared to 

the number of squares crossed after 14 days of treatment. As 

for the results of the test of the number of rearing after 7 days 

of treatment, the three doses caused a significant decrease in 

the number of rearing compared to the control group, and the 

mice treated with the same dose also showed a significant 

decrease after 14 days in the number of rearing compared to 

the control group (Table 4). 

 

Table 4: Open field activity in mice treated with sulfur at 

doses of 1, 2, and 4 g/kg b.wt after 7 and 14 days  

 

After 14 days After 7 days Treatment 

Open field activity/ square crossed (3 min) 

51±1.3 80±3 Control 

16±1.4*D 42±2.8* Sulfur 1g/kg 

30±0.5*D 71±3.5A Sulfur 2g/kg 

44.5±2.7BCD 65±3.5B Sulfur 4g/kg 

Open field activity/ rearing (3 min) 

20.4±0.9 23±0.7 Control 

3.5±0.4* 13.4±1.25* Sulfur 1g/kg 

6.5±0.5* 12.9±1.9* Sulfur 2g/kg 

7±0.5* 14±1.9* Sulfur 4g/kg 

* The value differs significantly compared with the control 

group, P<0.05. A The value differed significantly between 

the group treated with sulfur at a dose of 1 and 2 g/kg of b.wt 

at a P<0.05. B The value differed significantly between the 

group treated with sulfur at a dose of 1 and 4 g/kg b.wt at 

P<0.05. C The value differed significantly between the group 

treated with sulfur at a dose of 2 and 4 g/kg of b.wt at P<0.05. 

D The value differed significantly between the group treated 

with sulfur at 7 and 14 days at P<0.05. Values are mean±SE. 

 

When conducting a negative geotaxis test, sulfur at doses 

of 1 and 2 g/kg of b.wt led to an increase in the time to 

complete the test compared to the control group after 7 days, 

while the dose of 4 g/kg of b.wt caused a slight decrease in 

the time to complete the test compared to the control group 

(Table 5). As for the results of this test after 14 days of 

treating mice, they showed different results, where a dose of 

1 g/kg of b.wt caused a significant decrease in the time 

required to complete the test, and a slight decrease in the 

mice treated with a dose of 4 g/kg of b.wt compared to the 

control group while it worked The sulfur dose of 2g/kg b.wt 

significantly increased the time required to complete the test 

compared to the control group (Table 5). 

When conducting the head pocking test, sulfur doses of 

1, 2, and 4 g/kg of b.wt caused a significant decrease in the 

number of times inserting the head into the holes compared 

to the control group after 7 days of treating mice with sulfur. 

Additionally, the number decreased after 14 days in mice 

treated with doses of 1, 2, and 4 g/kg b.wt compared to the 

control group, as well as a significant decrease in the number 

of times when comparing the results between the times 7 and 

14 days of treatment.  

In a swimming endurance test in repeatedly treated mice 

with sulfur at doses of 1 and 4 g/kg of b.wt after 7 days of 

treatment, the mice showed a significant decrease in the time 

of swimming compared to the control group, and the mice 

treated with the three doses showed a significant decrease in 

the time of the test after 14 days of the treatment compared 

to the control group (Table 5). When comparing the results 

of the endurance test and swimming challenge in mice 

treated with sulfur between 7 and 14 days, there was a 

significant difference between the two doses 1 and 2 g/kg of 

b. wt (Table 5). 

 

Table 5: Neurobehavioral measurements (negative geotaxis, 

head pocking and swimming endurance) in repeated treated 

mice with sulfur at 1,2 and 4 g/kg b.wt after 7 and 14 days 

 

After 14 days After 7 days Treatment 

Negative geotaxis test (sec) 

10.1±0.7 5.9±0.5 Control 

7±0.3*AD 10.7±1.3* Sulfur 1g/kg 

16.6±2.3*AD 10±1.4* Sulfur 2g/kg 

9.8±0.5CD 4.3±0.4BC Sulfur 4g/kg 

Head pocking (3min) 

21±81.2 36.5±2.0 Control 

11.3±0.9*D 20.2±2.4* Sulfur 1g/kg 

7.8±O.5*D 18.4±2.0* Sulfur 2g/kg 

73±0.5*D 19.5±0.9* Sulfur 4g/kg 

Swimming endurance test (sec) 

95.3±1.8 83.8±2.5 Control 

21.3±2*D 30.3±2.9* Sulfur 1g/kg 

60.1±1.6*AD 70.3±4.1A Sulfur 2g/kg 

38.2±1.4*BC 43.8±1.5*BC Sulfur 4g/kg 

* The value differs significantly compared with the control 

group, P<0.05. A The value differed significantly between 

the group treated with sulfur at a dose of 1 and 2 g/kg of b.wt 

at P<0.05. B The value differs significantly between the 

group treated with sulfur at a dose of 1 and 4 g/kg of b.wt at 

P<0.05. C The value differed significantly between the group 

treated with sulfur at a dose of 2 and 4 g/kg of b.wt P<0.05. 

D The value differs significantly between the group treated 

with sulfur at a 7 and 14 days P<0.05. Values are mean±SE. 
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Pharmacological challenge with xylazine and ketamine in 

mice treated with sulfur at doses 4 and 8 g/kg of b.wt 

Sulfur at doses of 4 and 8 g/kg of b.wt led to an increase 

in the onset of sleep time with a significant decrease in the 

sleep duration compared to the control group (Table 6). 

 

Table 6: Sleep time induced by xylazine and ketamine in 

mice treated with sulfur at the two doses of 4 and 8 g/kg of 

b. wt. 

 

Sleep duration 

(min) 

Sleep time onset 

(min) 

Treatment 

36±1.71 2±0 
Control group 

Second group 

*27.4±1.43 *2.8±0.32 
Third group 

Fourth group 

A*22.5±0.73 *2.8±0.2 
Fifth group 

Sixth group 

* The value differs significantly compared with the control 

group at P<0.05. A The value differs significantly between 

the mice treated with 4 and 8 g/kg b.wt at P<0.05. Values are 

mean±SE. 

 

Discussion 

 

Sulfur is a slightly toxic element, widely used to control 

and liminate skin pests such as ticks and parasites that cause 

animals scabies. Also, it affects weed control, despite its 

many benefits in treating skin conditions and others. 

However, it may cause toxic adverse effects on human and 

animal health and may have residues in the environmental 

that harm living organisms (23,24). Sulfur poisoning occurs 

in farm animals, especially ruminants, because of its high 

concentration in food and well water and extensive use of 

fertilizers in fields and farms (23-26). Because of the high 

level of sulfur pollution and the lack of research studies, we 

decided to conduct this study on the potential 

neurobehavioral toxicity of sulfur in mice. 

Our current study showed that in mice oral LD50 sulfur 

was 33.22 g/kg of b. wt. The signs of sulfur toxicity apparent 

in mice varied between gasping, Straub tail, piloerection, 

dyspnea, muscle fasciculation, tremor, and eventually death 

due to depression of the respiratory center in the brain, while 

previous studies showed that oral (LD50) of sulfur was 5 g/kg 

of b.wt. 

In mice and 2 g/kg b.wt in rabbits (27,28), and 3 g/kg b. 

wt. in rats (29,30). This difference may be attributed to the 

variations in animal species, solvents and compounds added 

to sulfur to obtain a colloidal compound to make it easy to 

be dosed in mice, and hence facilitate its absorption. Also, 

the Diechmann method obtained the approximate lethal dose 

(ALD) of sulfur, 36 g/kg. Of b.wt by oral administration to 

mice, a dose also considered high due to the low toxicity of 

sulfur This ALD result further supports the value of LD50 

obtained in the present study (31-33). 

A set of neurobehavioral tests have been selected that 

reflect some behavioral and motor functions, such as those 

we used to examine general motor activity within the open 

field (12-14), and neuromuscular balance (negative geotaxis 

test) based on self-rotation (14), the movement of curiosity 

(head pocking) (15,34) and the swimming endurance test and 

measurement of swimming scores (17). The current study of 

the effect of sulfur on the neuromotor behavior of mice at the 

doses of 4 and 8 g/kg of b.wt showed that it significantly 

reduced the number of squares crossed and rearing during 3 

minutes inside the open field box due to the effect of sulfur 

on the nervous system directly, which made mice are in a 

state of inactivity, with a prolonged and significant increase 

in the time required to complete the negative geotaxis test, 

which showed a neuromuscular imbalance 

And possibly vestibular dysfunction in mice. This test is 

considered a tool used to measure and study diseases of the 

nervous system and neurodevelopmental disorders, as it 

shows the effect on the brain and the lack of awareness of the 

mouse, this is in agreement with study on rats (12). The 

effect of sulfur on the exploratory function and the extent of 

the treated mouse’s curiosity and movement, agrees with a 

previous study (35). As for the endurance test, the swimming 

challenge, and the measurement of swimming scores, which 

showed the extent of the treated mice's response to stressful 

situations that need regulation and balance between the 

central nervous system and the neuromuscular response, the 

sulfur-treated mice were not significantly affected by these 

doses. perhaps these doses were not effective enough This 

agrees with a study on mice (36,37). There is no evidence in 

scientific publications on the effect of sulfur in laboratory 

animals, on neuromotor behavior to address the toxic effect 

of sulfur because it is a safe element in nature (38,39). The 

experiment highlighted the integration of the CNS, and this 

test depends on the behavioral function to perform the 

functional challenges that the animal is required to face it in 

the neurobehavioral measurement. These experiments are 

not severed and do not cause signs of acute poisoning to the 

animals (40,41). 

On the other hand the subacute neurobehavioral effect of 

sulfur after 7 and 14 days of repeated treatment of mice with 

doses of 1, 2, and 4 g/kg of b.wt orally showed a significant 

decrease in the number of squares crossed and the number of 

rearing within 3 minutes. This decrease is attributed to the 

toxic effect of sulfur on the central nervous system, which is 

in agreement with a previous study of the toxic effect of 

some toxic metals on the central nervous system (42,43). A 

dose of 4 g/kg of b.wt caused a slight decrease in the time 

required to complete the test at the end of the first week of 

treatment, and this may be due to the absorption of the sulfur 

in that dose less than the rest of the dose 1 g/kg of b.wt with 

an increase in time at a dose of 2 g/kg of b.wt accompanied 

by a decrease in the time required to complete the test in mice 

treated with a dose of 4 g/kg of body weight. As a result of 

the poisoning that occurred, as for the test of inserting the 
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head into the holes, there was a decrease in the number of 

head pocking with all doses given during the time 7 and 14 

days of treatment as a result of the effect of sulfur on the 

nervous system by reducing movement and the mouse’s 

curiosity in exploration (25). When conducting a swimming 

endurance test, there was a direct effect of sulfur on the brain 

of mice, which showed fatigue and lack of movement due to 

the toxic effect of sulfur on the brain of mice (43-45). Hence, 

the pharmacological challenge test was applied in our current 

study using a mixture of xylazine and ketamine, which 

produces general anesthesia in mice. Its results showed that 

treating mice with sulfur causes a prolongation in the onset 

of sleep and a decrease in sleeping time (the duration of 

sleep). In revealing the latent adaptive changes, it can be 

concluded initially that the pharmacological challenge dose 

not act on the same systems the toxicant affects. This finding 

is agreeing with another study on the sedative and hypnotic 

effects of xylazine and ketamine (20,46). 

 

Conclusion 

 

Even though sulfur is a safe and non-toxic element in 

high doses, we concluded from our study that sulfur could 

potentially cause many changes in the level of neuromotor 

behavior in mice and the level of pharmacological challenge.  
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 السمية السلوكية العصبية المحتملة للكبريت في الفئران 
 

 بنان خالد البكوع  فراس صلاح حسن علي و
 

فرع الفسلجة والكيمياء الحياتية والأدوية، كلية الطب البيطري، جامعة  

 الموصل، الموصل العراق 

 

 الخلاصة 

 

يعد الكبريت أحد العناصر المهمة في تغذية الحيوان وهو ثالث اهم  

وهو  الأمينية،  الأحماض  تكوين  في  مهم  دور  وله  الجسم  في  عنصر 

الإنسان  صحة  على  كبير  خطر  يشكل  ولا  السمية  منخفض  عنصر 

من هنا هدفت الدراسة الحالية معرفة الإمكانية السمية العصبية والحيوان.  

يحدثها  التي  التأثيرات  دراسة  من خلال  الفئران  في  للكبريت  السلوكية 

تم تحديد الجرعة المميتة   الكبريت على مستوى سلوك وحركة الفئران.

بلغت  إذ  بالاعتماد على طريقة دكسون،  الفئران  في  للكبريت  الوسطية 

الجرعة    33,22 كانت  بينما  الفم،  الجسم عن طريق  غم/كغم من وزن 

للكبريت   التقريبية  الفم    36المميتة  الجسم عن طريق  غم/كغم من وزن 

الفئران خلال   الى موت  أدت  التسمم   24والتي  تمثلت علامات  ساعة، 

الشعر،  انتصاب  الذيل،  انتصاب  البلع،  صعوبة  بالاكتئاب،  بالكبريت 

الرجفة، صعوبة التنفس، التحزم العضلي، الاختلاجات العصبية والموت. 

بالجرعتين   الكبريت  إعطاء  الى /غم  8و    4أدى  الجسم  وزن  من  كغم 

 24و    4إحداث تغيرات معنوية في الاختبارات السلوكية العصبية بعد  

ساعة من التجريع عبر الفم في الفئران تمثلت بالانخفاض المعنوي في 

النشاط الحركي داخل الميدان المفتوح )عدد المربعات المقطوعة وعدد  

دقائق(، مع إحداث إطالة في  3القوائم الخلفية خلال مرات الوقوف على 

الوقت اللازم لإنهاء اختبار الانتحاء الأرضي السالب فضلا عن التخفيض  

المعنوي في عدد مرات إدخال الراس في الثقوب، من جهة أخرى أدى 

غم/كغم من وزن الجسم   4و    2و    1الإعطاء المتكرر للكبريت بالجرع  

يوم من المعاملة الى حدوث انخفاض معنوي    14و    7عن طريق الفم بعد  

في   إطالة  إحداث  مع  المفتوح  الميدان  داخل  الحركي  النشاط  في  أيضا 

الوقت اللازم لإنهاء اختبار الانتحاء الأرضي السالب مع التخفيض معنويا  

في عدد مرات إدخال الراس في الثقوب وخفض بسيط في اختبار تحدي 

دو تحدي  إجراء  وعند  والكيتامين، السباحة،  بالزيلازين  للكبريت  ائي 

نستنتج   أحدث الكبريت إطالة في وقت بدء حدوث النوم وقصر مدة النوم.

من هذه الدراسة إمكانية وقدرة الكبريت على إحداث سمية سلوكية عصبية 

على عدة مستويات كالسلوك العصبي وعلى مستوى التحدي الدوائي في 

الفئران على الرغم من سميته الواطئة. 
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