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ABSTRACT 

 

Yoghurt is one of the most popular fermented dairy foods worldwide and possesses several health-beneficial 

properties. Yoghurt provides numerous nutrients and bioactive components which may modulate many 

physiological and psychological processes. This study aimed to assess the possible sedative effects of daily 

consumption of yoghurt in normal, healthy rats. The plain yoghurt was made directly using fresh cow's milk and 

starter culture. Rats were weighed, randomly divided into two groups (12 rats in each group), and orally gavaged 

once a day for seven consecutive days as follows: Control group (distilled water, 2 ml/100 g b.wt) and yoghurt 

group (plain yoghurt, 2 ml/100 g b.wt). Motor activity and exploratory behavior of the animals were measured 

actimetry, using the infrared LE8811 Actimeter Panlab system, in order to count the number of global, 

locomotor, and stereotype activities, number of rearing, total distance travelled, mean velocity/speed, and resting 

time. Daily consumption of yoghurt was associated with a significant reduction of rat global, locomotor, and 

stereotyped activities compared to control group. The total distance traveled, mean speed, and number of rearing 

also decreased but not reaching significance. Interestingly, daily consumption of yoghurt accentuated resting 

state in rats. Together, these data demonstrate for the first time that daily consumption of yoghurt for seven 

consecutive days could decrease rat motivity and promote calmness resulting in a sedative effect, which may be 

effective for the treatment of anxiety and depression. 

 

Keywords: Yoghurt; Sedation; Psychomotor Activity; Rats 

 

 
INTRODUCTION 

 

Consumption of fermented dairy foods has 

increased in nearly all world regions, but at different 

speeds (Deeth and Tamime, 1981). Yoghurt is the 

major dairy food made from the milk by lactic acid 

fermentation through the action of Streptococcus 

thermophilus and Lactobacillus bulgaricus culture 

(Tamime and Robinson, 2007). In some countries, 

Lactobacillus helveticus and Lactobacillus lactis, are 

mixed with the previous starter culture (McKinley, 

2005). When a large amount of lactic acid produced, 

the milk coagulated and called yoghurt (Tamime and 

Robinson, 1999). 

 

Yoghurt can be classified as plain/natural, fruit or 

flavored yoghurt based on flavor and set, stirred, 

drinking or frozen yoghurt based on the 

manufacturing  methods (Shah et al., 2000). Yoghurt 
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can be also classified into two different groups 

namely, standard culture yoghurt and bio- or probiotic 

yoghurt (Chandan and Kilara, 2013). 

 

Yoghurt is considered as a functional highly 

nutritious food that contains essential nutrients such 

as carbohydrates, proteins, lipids, vitamins, and 

minerals (Tamime and Robinson, 2007). Apart from 

the nutritive constituents, consumers can intake the 

active bacterial culture and bioactive components 

formed during fermentation from yoghurt (EFSA, 

2010; Zare et al., 2011; Marette et al., 2017). Yoghurt 

consumption has many health benefits in terms of 

enhancing immunity, controlling inflammation, 

modulating gut microbiota, and improving cholesterol 

metabolism (Frias et al., 2016; Marette et al., 2017). 

 

Yoghurt was regarded as a potential vehicle for 

probiotic (Tamime and Robinson, 2007; CDC, 2009; 

Frias et al., 2016; Marette et al., 2017). Probiotic 

bacteria are living organisms that can inhabit the gut 

and contribute to the health of the host (Gareau et al., 

2010). Accumulating clinical evidence suggests that 

probiotics can modulate the stress response and 
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improve mood and anxiety symptoms in patients with 

chronic fatigue and irritable bowel syndrome (Silk     

et al., 2009). Yoghurt also contains several nutrients 

with potential sleep-promoting properties (Milind and 

Jyoti, 2014). 
 

In an attempt to understand the impact of daily 

yoghurt consumption in the modulation of 

physiological and psychological processes in healthy 

rats, we undertook an open-field test to evaluate the 

locomotion and exploration of a novel environment as 

an index for the fear and anxiety levels. Additionally, 

to determine some possible sedative effects of daily 

consumption of yoghurt in rats we evaluated its 

influence on the three types of information regarding 

the animal spontaneous motor activity (global, 

locomotor, and stereotyped activities) and number of 

rearing. 
 

MATERIALS AND METHODS 
 

Ethical Approval 

Animal handling and experimentation were 

performed in line with approved Institutional Animal 

Care and Use Committee (IACUC#: 12-214) 

protocols at the South Valley University (Qena, 

Egypt) and complied with the ethical standards 

established by the Egyptian animal welfare laws and 

policies and followed the national authority (Ministry 

of Higher Education and Scientific Research, Egypt) 

guidelines for the detention, use and the ethical 

treatment of laboratory animals. Also, all animal 

protocols were approved by the Animal Use 

Subcommittee and by the Research and Ethical 

Review Committee of the Faculty of Veterinary 

Medicine, South Valley University. 
 

Experimental Animals 
Adult male albino rats were purchased from the 

animal house of the Faculty of Medicine, Assiut 

University, Assiut, Egypt and shipped to our facility 

in environmentally controlled ground vehicles. The 

animals were housed in cages (55 x 40 x 20-cm), 

under standard laboratory conditions (22 ± 2°C 

temperature, 60 ± 5% humidity, in a 12-h light-dark 

cycle), with food and water ad libitum. 

Environmental factors (such as cage type and size, 

colony size, bedding, and environmental enrichment) 

were standardized between cages. They were kept for 

two weeks under this condition to adapt the 

laboratory conditions before the start of the 

experiment. 
 

Yoghurt’s Starter Culture 

Commercial yoghurt culture (YC-X11, Thermophilic 

yoghurt culture - YoFlex
®
), containing Streptococcus 

Thermophilus and Lactobacillus Bulgaricus, was 

obtained from CHR-Hansen, Horsholm, Denmark. 
 

Plain Cow's milk Yoghurt preparation 
Fresh cow's milk was pasteurized at 90ºC for 20 min 

and cooled to 45ºC. After cooling, pasteurized cow's 

milk was inoculated with 3% (v/v) Yoghurt’s starter 

culture (YC-X11) and incubated at 45
o
C for 4 h until 

complete coagulation (Aswal et al., 2012). Yoghurt 

samples were cooled to refrigerator temperature 

(~4±1
o
C) and stored for 7 days. 

 

Experimental Design 
The experiment was carried out on twenty-four adult 

male albino rats (200-250 g) distributed in two groups 

of 12 animals each treated as follows: 
 

Group I (Control): Rats were gavaged orally with 

distilled water (2 ml/100 g body weight/day) for one 

week and fed unrestricted amounts of a standard 

chow diet. 
 

Group II (Yoghurt): Rats were gavaged orally with 

plain yoghurt (2 ml/100 g body weight/day) for one 

week and fed unrestricted amounts of a standard 

chow diet. The dose of yoghurt was 2 ml/100 g body 

weight/day, whose consumption is equivalent to the 

children consumption of 100 ml yoghurt/day (WHO, 

2006). 
 

Behavioral studies 
The open field activity measurement was performed 

as previously described (Prut and Belzung, 2003; 

Araki et al., 2015). Briefly, rat’s motor activity and 

exploration of a novel environment were assessed 

using an infrared LE8811 Actimeter system (Panlab, 

Barcelona, Spain). The test apparatus consisted of a 

45 cm (width) x 45 cm (depth) arena of black 

plexiglass enclosed with four clear acrylic walls (35 

cm in height) (Fig. 1). A square frame mounted 

outside of the arena created a 16 x 16 grid of 

intersecting infrared beams used to track the motor 

activity of each rat in real-time. A second frame 

placed above the lower frame was used to track the 

number rearing of each rat, set to detect hind-leg 

rearing. 
 

Locomotor measures were recorded using ActiTrack 

software (Panlab), which uses infrared beam data to 

calculate the following parameters: (i) number of 

spontaneous global activity (total number of beam 

breaks); locomotion with displacement, and 

stereotyped movements without displacement; (ii) 

number of rearing; (iii) total distance travelled in the 

actimeter (cm); (iv) mean velocity/speed (cm/s); and 

(v) time spent in resting (in sec or as %). The 

recorded data are easily exported in a format 

compatible with the Excel program for Windows, 

through SeDaCom32 computer software. 
 

In the 7
th

 day, testing was conducted during the light 

phase between 07:30 h and 12:30 h for all rats. Rats 

were brought into the testing room in their home cage 

a half hour prior to testing for habituation. Each rat 

was then released near the wall of the arena and left 

undisturbed to explore freely the new environment for 

a period of 10 min. This minimized stress to the 

animals. Measurements were only recorded during 

the final 5 min (first 5 min was used only for animal 

acclimatization). 
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During testing, the lighting of the experimental room 

was about 400 lx so as not to inhibit normal 

exploratory behavior. At the end of testing, the rat 

was removed and returned to its home cage and the 

surface and walls of the arena were wiped clean with 

30% isopropanol. 

 

 
 

Fig. 1: Infrared LE8811 Actimeter (Panlab) system for motor activity tracking in rodents. A Novel open-field 

apparatus connects with a sample ActiTrack real-time tracking output. Lower frame is used to track motor 

activity, while the upper frame tracks number of rearing. 

 

Data Analysis and Statistics 

All data were expressed as the mean ± standard error 

of the mean (SEM). Plots were constructed with 

SigmaPlot 2001 for Windows, Version 7.0 software 

(SPSS Inc., Chicago, IL, USA). Statistical analysis of 

the behavioral data was done with Microcal
TM

 Origin 

6.0 software (Microcal Software Inc., Northampton, 

MA, USA) by student's t test. Statistical significance 

was established when P0.05. 
 

RESULTS 
 

To study the effects of daily consumption of yoghurt 

on modulation of the physiological and emotional 

states in normal, healthy rats, the plain cow's milk 

yoghurt has been administered orally via gavage for 

seven consecutive days. Sedative effect corresponded 

to a decrease in the percentage of motor activity 

compared with the control group (Girzu et al., 1997). 
 

Effect of daily yoghurt consumption on the 

spontaneous global activity 
Spontaneous global activity consisted of the sum of 

locomotion and stereotyped movements. The oral 

gavage of yoghurt (2 ml/ 100 g b wt/day) for 7 days 

was associated with a significant (p<0.05) decrease of 

rat spontaneous global activity (243.64± 41.38), 

compared to control group (421.25± 68.66) in this 

experimental behavioral model using normal, healthy 

rats (Fig. 2). 

 
Fig. 2: Global activity in the open-field test. Data shown represent the mean (± SEM) infrared beam breaks by 

adult male albino rats 7 days after oral administration of distilled water (in control group, n =11 rats) or 

plain yoghurt (in yoghurt group, n = 12 rats). * p<0.05 vs control. 

Control

G
lo

b
a

l 
A

ct
iv

it
y

 [
co

u
n

ts
/5

m
in

]

0

100

200

300

400

500

600

*

Yoghurt



 

Assiut Veterinary Medical Journal                                               Assiut Vet. Med. J. Vol. 65 No. 163 October 2019, 38-46 
 

41 

Effect of daily yoghurt consumption on the 

locomotor activity (locomotion) 

 

Ambulatory locomotor activity (locomotion) refers to 

the movement made by the rat during the analyzed 

interval, i.e., distance walked in each sample where 

the position of the rats is different from the position 

of the previous sample and different from the position 

of the second sample back in time (Carino et al., 

2017). 

 
Daily oral administration of yoghurt significantly 

(p<0.05) decreased the locomotor activity of rats 

(226.00±37.78), compared to control group 

(388.92±63.81) in this experimental behavioral model 

(Fig. 3).  

 

 

Fig. 3: Locomotion in the open-field test. Data shown represent the mean (± SEM) infrared beam breaks by 

adult male albino rats 7 days after oral administration of distilled water (in control group, n =11 rats) or 

plain yoghurt (in yoghurt group, n = 12 rats). * p<0.05 vs control. 

 

Effect of daily yoghurt consumption on the 

stereotyped movements 

Stereotyped movements during the analyzed interval, 

indicate the number of samples where the position of 

the rats is different from the position of the previous 

sample and equal to the position of the second sample 

back in time (Carino et al., 2019). 

The treatment with yoghurt in rats (yoghurt group) 

was associated with a statistically significant (p<0.05) 

decrease of the rat stereotyped movements (17.64± 

4.07), comparing with the control group (32.33± 

5.25), during the session of experimentation (Fig. 4).  

 

 
Fig. 4: Stereotyped movements in the open-field test. Data shown represent the mean (± SEM) infrared beam 

breaks by adult male albino rats 7 days after oral administration of distilled water (in control group, n =11 

rats) or plain yoghurt (in yoghurt group, n = 12 rats). * p<0.05 vs control. 
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Effect of daily yoghurt consumption on the number 

of rearing 

The animals administered with yoghurt showed a 

marked decrease of the number of rearing (3.27± 

0.76), but not reaching significance compared to 

control group (8.58± 3.12), in this behavioral test 

(Fig. 5A). While, there was nearly no effect of 

yoghurt consumption on mean duration of rearing 

compared to control group (Fig. 5B). 

 

 
Fig. 5: Number and mean duration of Rearing in the open-field test. Data shown represent the mean (± SEM) 

number of rearing (A) and rearing duration in seconds (B) of adult male albino rats 7 days after oral 

administration of distilled water (in control group, n =11 rats) or plain yoghurt (in yoghurt group, n = 12 

rats). 

 
Effect of daily yoghurt consumption on the total 

distance travelled 

The animals administered yoghurt showed a marked 

decrease of the total distance travelled (324.35± 

65.31), but not reaching significance compared to 

control group (610.88± 121.91), in this behavioral test 

(Fig. 6). 

 
 

Fig. 6: Total distance travelled (cm) in the open-field test. Data shown represent the mean (± SEM) total 

distance travelled (cm) by adult male albino rats 7 days after oral administration of distilled water (in 

control group, n =11 rats) or plain yoghurt (in yoghurt group, n = 12 rats). 

 

Effect of daily yoghurt consumption on the mean 

velocity/speed 

The animals which were administered with yoghurt 

showed a great decrease of mean velocity/speed 

(1.08±0.22), but not reaching significance, compared 

to control group (2.03± 0.41), in this behavioral test 

(Fig. 7). 

Control
M

e
a

n
 D

u
r
a

ti
o

n
 o

f 
R

e
a

r
in

g
 [

s]

0,0

0,2

0,4

0,6

0,8

1,0

1,2

Yoghurt

A B

Control

N
u

m
b

e
r
 o

f 
R

e
a

r
in

g
 [

c
o

u
n

ts
/5

m
in

]

0

2

4

6

8

10

12

14

Yoghurt

Control

T
o
ta

l 
D

is
ta

n
ce

 T
ra

v
el

le
d

 [
cm

]

0

200

400

600

800

Yoghurt



 

Assiut Veterinary Medical Journal                                               Assiut Vet. Med. J. Vol. 65 No. 163 October 2019, 38-46 
 

43 

 
Fig. 7: Average speed in the open-field test. Data shown represent the mean (± SEM) average speed (cm/s) of 

adult male albino rats 7 days after oral administration of distilled water (in control group, n =11 rats) or 

plain yoghurt (in yoghurt group, n = 12 rats). 

 

Effect of daily yoghurt consumption on the resting 

time 

Resting time consists of sleeping, cleaning and eating 

time. The animals which were administered with 

yoghurt (yoghurt group) showed a significant 

(p<0.05) increase of mean resting time (232.11± 

10.47), compared to control group (183.62± 16.59), in 

this behavioral test (Fig. 8A). The percentage of 

resting time of yoghurt fed animals was increased by 

16% compared to control group (Fig. 8B). 

 

 
Fig. 8: Resting time in the open-field test. Data shown represent the mean (± SEM) rest time in seconds (A) or as 

the percentage of total time, 5 minutes (B), of adult male albino rats 7 days after oral administration of 

distilled water (in control group, n =11 rats) or plain yoghurt (in yoghurt group, n = 12 rats). * p<0.05 vs 

control. 

 

DISCUSSION 
 

The open-field test (actimetry) is a widely used model 

for the evaluation of emotional responses of the 

animals, especially the rodents ((Boissier and Simon, 

1965). We use a fully-automated infrared actimeter 

system to record the spontaneous psychomotor 

abilities and cognitive functions in normal, healthy 

rats. We obtained the number of locomotor activity, 

stereotyped movements, and rearing, in a definite 

session of time. The locomotor activity and number 

of rearing indirectly signify the animal state of fear 

and anxiety of the new environment (Kas et al., 2008; 

Hart et al., 2010). On the other hand, the stereotype 
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movements suggest the self-maintenance of animal 

personal hygiene (Lynch et al., 2011). 

 

Locomotion is dependent on proper control of muscle 

activity. Muscle relaxation is commonly associated 

with sedation (Bonetti et al., 1982), which may be 

indicated by less locomotion in the actimeter. 

Myorelaxation may also impair the exploratory 

activity of the rats and thus affect their performance 

in the actimeter. The obtained results show that in the 

experimental behavioral model using normal, healthy 

rats, yoghurt consumption for seven consecutive days 

diminished both motor activity and the number of 

rearing. This could correspond somehow to sedation 

in humans. 

 

The previous study by Jaatinen et al. (2014) showed 

that daily consumption of yoghurt enriched with 

bioactive components may aid in stress coping. 

Yoghurt rich in lactobacillus, a probiotic bacterium, 

may help alleviate symptoms of depression and 

anxiety, a finding that could lead to new strategies for 

treating psychiatric conditions (Marin et al., 2017) 

and insomnia (Yamamura et al., 2009). Moreover, 

tryptophan is present in small amounts in most 

protein foods and in higher amounts in yoghurt, milk, 

oats, bananas, dates, poultry, eggs and peanuts 

(Kitano et al., 2014). After consumption, tryptophan 

is metabolically transformed to bioactive metabolites, 

including serotonin and melatonin (Friedman, 2018). 

Both of these are brain chemicals that induce 

relaxation and sleepiness (Peuhkuri et al., 2012). 

 

In this study, daily yoghurt consumption produces a 

significant decrease in motivity compared with rats 

treated with distilled water alone. Furthermore, daily 

consumption of yoghurt accentuates resting time in 

normal, healthy rats. This sedative and hypnotic 

effect of the yoghurt could contribute to impacts of 

yogurt's components (e.g., probiotics, tryptophan, and 

vitamins) that induce relaxation and calmness. 

 
CONCLUSIONS 

 
The present study demonstrates for the first time that 

daily consumption of plain cow's milk yoghurt 

possesses significant sedative and hypnotic-like 

features that may have a potential therapeutic value 

for treatment of anxiety and depression symptoms in 

patients with sustained and systemic convulsions. 

However, further precise studies are required to verify 

its activity in other experimental models and its 

precise mechanism of action should be determined. 
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. ٕٚفز انعذٚذ يٍ أَحبء انعبنى ٔنّ انعذٚذ يٍ انفٕائذ انصحٛخانشثبد٘ ْٕ ٔاحذ يٍ يُزدبد الأنجبٌ انًخًزح الأكثز شعجٛخ فٙ خًٛع 

انعُبصز انغذائٛخ ٔانًكَٕبد انُشطخ ثٕٛنٕخٛب ٔانزٙ لذ رؤثز عهٗ انعذٚذ يٍ انعًهٛبد انفسٕٛنٕخٛخ ٔانُفسٛخ. رٓذف ْذِ انذراسخ إنٗ 

. رى ٔسٌ انجبدئد٘ ثبسزخذاو حهٛت انجمز انطبسج ٔ. رى رحضٛز انشثبفٙ انفئزاٌنهشثبد٘ نلاسزٓلان انٕٛيٙ انزأثٛزاد انًٓذئخ رمٛٛى 

، ٔرعُطٗ عٍ طزٚك انفى يزح ٔاحذح ٕٚيٛبً نًذح سجعخ أٚبو  فٙ كم يدًٕعخ( فأر 23ثشكم عشٕائٙ إنٗ يدًٕعزٍٛ ) لسًذانفئزاٌ، 

رى رمٛٛى انُشبط  (./ كدىيم  3)سثبد٘، انشثبد٘ خى( ٔيدًٕعخ  211يم /  3يززبنٛخ عهٗ انُحٕ انزبنٙ: يدًٕعخ انزحكى )انًبء انًمطز، 

 ، يٍ أخم لٛبص عذد الأَشطخ انكهٛخ ٔانحزكٛخ ٔانًُطٛخ، عذديمٛبص انُشبطانحزكٙ ٔانسهٕن الاسزكشبفٙ نهحٕٛاَبد ثبسزخذاو خٓبس 

ً  يزاد يٍ انشثبد٘ يع فئزاٌ نهانٕٛيٙ  الاسزٓلان، ٔٔلذ انزاحخ. اررجظ  ، انًسبفخ الإخًبنٛخ انًمطٕعخ، يزٕسظ انسزعخانٕلٕف عبنٛب

يزاد انٕلٕف عبنٛبً انًمطٕعخ ٔعذد  الإخًبنٛخ يمبرَخ ثًدًٕعخ انزحكى. انًسبفخ انُشبط انكهٗ ٔانحزكٗ ٔانًُطٗاَخفبض كجٛز فٙ 

خزبو، ٚجزس حبنخ انزاحخ فٙ انفئزاٌ. فٙ انٕٚيٛب . ٔيٍ انًثٛز نلاْزًبو، رُبٔل انشثبد٘ انفزق انًعُٕٖاَخفضذ أٚضب ٔنكٍ نى رصم إنٗ 

، ٔانذ٘ لذ ٚكٌٕ يفٛذاً يٓذئيٍ الأَشطخ انحزكٛخ انُفسٛخ ٔٚعشس انٓذٔء انذ٘ ُٚزح عُّ رأثٛز نهشثبد٘ أٌ ٚمهم انٕٛيٙ نلاسزٓلان ًٚكٍ 

 .فٙ علاج ثعط انًشبكم انُفسٛخ يثم انمهك ٔالإكزئبة فٙ انطت
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