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Abstract

Lactuca serriola L. is commonly used as medicine for therapeutic purposes in different 
conditions, including digestive, respiratory, and other conditions, regardless of its neurotoxicity.  
Therefore, the study aimed to determine how the alcoholic extract Lactuca serriola L. affected 
the brain and behavior. Thirty male rats were used. The rodents were divided into five groups: 
the first group without treatment; the second, third, fourth, and fifth group received dosages of 
100, 200, 400, and 800 mg/kg b. w. of Lactuca extract via oral administration, respectively, for 
fourteen days. We recorded the behavioral data after allowing the rats to explore freely for 10 
minutes. To collect the data, the scan sampling method was used at one-minute intervals for 
twenty-eight hours on fourteen consecutive days, one hour in the morning and one hour in the 
evening. The effect of time on the behaviors was also evaluated. Results revealed  100, 200, and 
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400 mg/kg b dosages. w. decreased running (walking) and climbing behaviors, and improved 
rearing, paw licking, and grooming behaviors, which indicates reduced stress in rats. The dose of 
800 mg/kg b. w. increased immobility and immobile sniffing affected the rats' mood and central 
nervous system, especially the brain. Time also affected the behavioral components of all groups, 
especially group 5. The study results suggest that Lactuca's range of phenolic dosages (100-400 
mg per kg body weight) are harmless to use in animals experimentally without any toxicity and 
behavioral changes. 

 Keywords: Behavior, Ethogram, Lactuca serriola, Neurotoxicity, Sharbazher district. 

Introduction 

People are currently and mostly using 
certain types of plants, vegetables, and fruits 
as alternative ways of synthetic medicines to 
treat, prevent, or delay the beginning of 
most diseases without considering their used 
amount in terms of side effects and toxicity 
(1,2). Studies demonstrated that natural 
remedies displayed higher safety profiles 
and greater efficacy levels than synthetic 
drugs. In addition, most medicinal plants are 
inexpensive and easily available (3). 
According to WHO, herbal remedies are 
used by sixty percent of the world's 
population, particularly in developing 
countries, where 80 percent of the world's 
population relies on herbal therapies for 
fundamental health care. Furthermore, 
phytocompounds and their chemical analogs 
offer an abundance of therapeutics in the 
treatment of both acute and chronic diseases 
(4,5).  

Among the medicinal plants, Lactuca 
serriola L. (L. serriola) is recognized for its 
therapeutic value (6). L. serriola, also called 
prickly lettuce, jagged lettuce, Kahu, and 
Khas, belongs to the family of Asteraceae. 
The plant is an annual herb generally 
distributed in a temperate climate in Europe 
and Asia. It has light green, round, erect, and 

prickly stems that hold pinnately lobed 
leaves with few dentate margins (7). Lupeol, 
lupeol acetate, germinol, alpha and beta 
amyrin, and different oleanans are 
significant chemicals detected in L. serriola 
(8). Moreover, phytochemical screening of 
the plant detected lactucone, lactucic acids, 
vitamins, beta-carotene, iron, alkaloids, 
oxalic acid, lactucopicrin, sesquiterpene 
esters, and phenolic contents (9). 

 L. serriola is used for several reasons, 
including helping to clear mucus, calming 
nerves, reducing coughing, promoting sleep, 
increasing urine production, relaxing blood 
vessels, easing spasms, fighting infections, 
and soothing irritation. It's also used to treat 
bronchitis, headaches, certain eye 
conditions, and more. (10). The milky liquid 
found in the plant contains a substance 
"lactucarium" used as an antispasmodic and 
narcotic. The plant is also used in tradition 
to treat hyperactivity in children, anxiety, 
and insomnia. Furthermore, it was 
pharmacologically demonstrated the 
antioxidant, hepatoprotective, anti-
inflammatory, and anti-carcinogenic effects 
(11). Based on the widely used L. serriola 
and its different significant effects reported 
in traditional medicine, it was planned to 
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determine the plant's effect on 
neurobehavioral activities.  

Materials and methods 

Plant collection  

The plants were gathered from the 
Sharbazher district in Sulaimani, Iraq, in 
March and April 2022. The Botany 
Department of ' 'Agriculture's College of 
Sulaimani University/Iraq confirmed the 
specimens. 

Extract preparation 

After harvesting L. serriola and collecting 
its aerial component, leaves and stems were 
chopped and dried at room temperature for 
two weeks. A coarse powder was made by 
grinding the dried section of L. serriola, and 
then stored in a glass bottle. The amount of 
prepared raw material was 350 g. The 
maceration technique was used to extract the 
coarse powder of the dried plant. An 
aqueous methanol solvent %70 was used to 
soak the powder for 1 hour and then passed 
through muslin fabric. This procedure was 
performed at least three times, then placed in 
a refrigerator in an amber reagent container 
for two weeks. After using a rotary 
evaporator and drying in an incubator, the 
filtrate was stored in tightly packed 
cellophane bags (12). 

Animal model and experimental design 

Thirty male rats (Sprague-Dawley) were 
used in this study, and their weight was 
between 100 and 150 g. A controlled 
environment in terms of light and 
temperature was used to house the rats. The 
rats were allowed free access to tap water 

and had regular feeding. The College of 
Veterinary Medicine at the University of 
Sulaimani's Ethics Committee granted its 
ethical permission for the experiment 
conducted by the Guide for the Care and 
Use of Laboratory Animals (No: 030517). 
Animals were randomly divided into five 
groups, six rats each. They were fast for an 
entire night. The treated group of G2, G3, 
G4, and G5 received extract at 100, 200, 
400, and 800 mg/kg b dosages. w. via 
gavage needle, respectively, whereas the 
control negative group G1 (n=6) received 
distilled water. In one ml of distilled water, 
the extracts were dissolved. The treatment 
was orally administered to the rats in groups 
2, 3, 4, and 5 for 14 days, which included 
two consecutive days of treatment and one 
day of rest (two days of treatment and one 
day in between).  

Clinical observations 

Throughout the 14-day experiment, the 
animals were examined twice daily for any 
indications of acute toxicity, including 
tremors, sedation, ataxia, convulsions, 
hypnosis, spasm, diarrhea, itching, hair loss, 
mortality, and any other abnormalities in 
behavior.  

The behavioral study 

The rats in a proper environment of regular 
temperature (23±1), light, food, water, a 
regular cleaning schedule, and suitable space 
were managed. For the experimental 
observation, an experimental box 
(50×50×40 cm) was used (13). The rats 
were transported to an open-field arena of 
the box.  The recording behaviors started 
after the rats freely explored the box for 10 
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minutes. After finishing the recording 
behavior of each group, the experimental 
box was cleaned with Ethyl alcohol (70%) 
for the next group (14). Before the main 
experiment started, an ethogram was created 
by the evaluation of the behavioral 
component of the rats as a pre-experimental 
period for three days (Table 1). Furthermore, 
the observers increased their observation 
accuracy for the main study after performing 
the pre-experimental period. To collect the 

data, during the study, the scan sampling 
method was used at one-minute intervals for 
twenty-eight hours on fourteen consecutive 
days, morning one hour and evening one 
hour (each group 24 min per day) (15). The 
time effect on the behaviors was also 
evaluated. The 14 days were divided over 
five different times, including time 1: 0-2 
days, time 2: 3-5 days, time 3: 6-8 days, 
time 4: 9-11 days, and time 5:12-14 days.  

 

Table 1: Ethogram of rat's behavior recorded in experimental box. 

Behaviour Definition 

Walking Rats walk in the box and sniff the provided area 

Rearing Rats stand on their hind legs to look. 

Front paw licking Rat licks fore paws after standing on the hind legs. 
Hind Paw licking Rat grasps legs by the hands and licks the paws. 

Face grooming Rat rubs their face with their hands. 

Body grooming Rat uses hand, leg, mouth, tongue, and incisors to groom the body and fur 

Climbing The rat uses its hands and legs to climb in the provided environment. 

Immobile sniffing Rat stands on limbs and starts sniffing the environment. 

Immobility Rat remains in an immovable posture. 

 

Statistical analysis 

The recorded data were transferred to 
Microsoft Excel Spreadsheet to be analyzed. 
IBM SPSS Statistics 24.0 and GenStat 
Software Program (18th edition, VSN 
International Ltd, UK) analyzed the 
parametric data. The variances in the effect 
of different doses of L. serriola on the 
behavior of rats were found by One-way 
ANOVA with ' 'Tukey's HSD post hoc test 

(16). The effect of time on the 'rats' behavior 
was found by Two-way repeated measure 
ANOVA followed by Tukey's HSD post hoc 
test. Significant differences were considered 
at P≤0.05. 

Results 

Effect of L. serriola on the behavioral 
parameters: 
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The effect of L. serriola on the behavior 
components of the rats is illustrated in 
Figure 1. All behaviors were affected by the 
selected dosages of L. serriola. All doses 
displayed significant change compared to 
the control group (P≤0.05). The rearing, 
front, and hind paws with face and body 
grooming behaviors were significantly 
(P≤0.05) increased by the dosages of 100, 
200, and 400 mg/kg b. w., while walking 
and climbing behaviors were significantly 
(P≤0.5) decreased by the same dosages 
compared to the saline group. 

The immobile sniffing and immobility 
behaviors were significantly (P≤0.05) 
increased by 800 mg/kg b dose. w., on the 
contrary, the walking, rearing, climbing, 
front and hind paws, face, and body 
grooming behaviors were significantly 
(P≤0.05) decreased by the same dose 
compared to the control group. 

Additionally, in terms of the 'dosages' effect 
of L. serriola on the behavioral component, 
similar effects, and various efficacy levels 
were also seen among the doses.  

Figure 1: Duration of means of behavioral component affected by various doses of L. serriola. 
Different letters of a, b, c, and d indicate statistical differences by ' 'Tukey's HSD post hoc test 
(P≤0.05) applied after one-way ANOVA. 

  



Kakarash et al., 

6 
Bas J Vet Res, 24(1), 2025 
 

Impact of L. serriola on behaviors by time 

The G2, G3, and G4 rats showed a non-
significantly reduction in walking behavior 
(Figure 2A) compared to G1 in time 1. In 
contrast, in time 2, 3, 4, and 5 displayed a 
significant decrease vs. G1, and they were 
not the difference between themselves. In 
addition, G5 illustrated a significant 
reduction in walking behavior compared to 
other groups at all times.  

Regarding the frequency of rearing (Figure 
2B) and front paw licking (Figure 2C), for 
the rats of the plant treatment groups of G2, 
G3, and G4, the results showed that the 
behaviors were similar to the control group 
at all times. The behaviors in rats of G5 
were different and decreased by the times 
compared to other groups.  

The rats in G2 and G3 showed similar hind 
paw-licking behavior (Figure 2D) compared 
to G1 during the experimental period, while 
the rats of G4 were less active in performing 
the same behavior. Furthermore, the rats of 
group G5 displayed a significant (P≤0.05) 
difference compared to other groups and 
decreased over time. 

Regarding the frequency of face grooming 
behavior (Figure 3A), all groups showed 
nearly the same frequency behavior in time 
1. The 'rats' face grooming of G2 and G3 
increased and parallel to the control group in 
time 2, 3, 4, and 5, while the behavior of G4 

remained steady during all the times. The 
rats of G5 started a significant (P≤0.05) 
decrease in performing face grooming over 
time. 

In terms of showing body grooming 
behavior (Figure 3B), the rats of G2 and G3 
exhibited similar frequency as G1. In 
contrast, the rats of G4 displayed a 
significant (P≤0.05) difference compared to 
G1 and remained on the same frequency 
during all the times. The rats of G5 
demonstrated a sharp decrease in exhibiting 
body grooming behavior over time. 

Regarding the frequency of climbing 
behavior (Figure 3C), the rats of G2, G3, 
and G4 showed significant (P≤0.05) 
differences compared to G1 and G5, while 
they remained within the same frequency 
over time. In addition, the rats of G5 
significantly (P≤0.05) reduced in showing 
climbing behavior compared to other 
groups.  

In terms of immobile sniffing (Figure 3D) 
and immobility (Figure 3E), the results 
displayed that the rats of G2, G3, G4, and 
G5 significantly (P≤0.05) increased these 
behaviors compared to the rats of the saline 
group. However, there was no variance 
between the groups of G2, G3, and G4 at all 
times. Furthermore, the fluctuation was not 
seen in exhibiting the behaviors by the 
times. 
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Figure 2: Impact of various doses of L. serriola on the mean duration of each behavior related to 
time: A: Walking, B: Rearing, C: Front paw linking, and D: Hind paw linking. 
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Figure 3: Influence of various doses of L. serriola on the mean duration of each behavior related to 
time; A: Face grooming, B: Body grooming, C: Climbing, D: Immobile sniffing, and E: Immobility. 

Discussion 

The use of plant extracts to introduce 
therapeutic approaches has dramatically 
increased. Such extracts are usually tested 
on rats and mice to assess and detect their 
toxicological effects. Previous studies (14-
17) elucidated that plant extracts have toxic 
effects on animals, including welfare and 
behaviors. Therefore, for those purposes, 
this experiment was performed to estimate 
the toxic effect of Lactuca serriola L. on the 
behavior of rats.  

Regarding the behavioral component of rats 
affected by the dosage of L. serriola. The 

current study findings illustrated that 100, 
200, and 400 mg/kg b doses. w. decreased 
walking and climbing behaviors, which 
means L. serriola decreased the rats' stress. 
These results agree with the prior findings 
that stated that L. serriola works as an anti-
stress factor, and they displayed that in rats, 
it is 200 mg/kg b. w. of L. serriola decreased 
climbing and running behaviors (18). 
Furthermore, in mice, dosages of 100, 200, 
and 400 mg/kg b were used. w. of 
hydroalcoholic Lactuca extract showed 
anxiolytic properties (19). Feeling well-
being, expressing natural and positive 
behaviors, regular sleeping, feeding, 
grooming, rearing, paws licking, climbing, 
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and walking belong to the anxiolytic 
properties. Accordingly, this research aligns 
with the current study results, which 
demonstrated that dosages of 100, 200, and 
400 mg/kg b. w. of the plant extract provides 
better welfare and behaviors in rats. 

Moreover, in the current study, the plant 
extract was used in a dosage of 800 mg/kg b. 
w. increased the immobile sniffing and 
immobility behaviors, the rats sometimes 
were reluctant to move, and they showed 
more desire to sleep. These findings agree 
with the results of Hosseini et al., who noted 
that L. serriola at high doses in mice 
increased sleeping time and immobility 
behaviors compared to diazepam (20). 
Generally, according to the literature, the 
dosages are 50 to 400 mg/kg b. w. of L. 
serriola in rats improved neurobehavior 
activities (17, 21- 24). So far, no study 
disagrees with our study findings.  

Regarding the time effects on behavioral 
components, the rats of G2, G3, and G4 
expressed their behaviors normally. In 
addition, the rearing, front and paw licking, 
face and body grooming behaviors increased 
by the times in G2, G3, and G4. On the 
other hand, walking, climbing, immobile 
sniffing, and immobility were reduced, 
fluctuated, and remaining steady 
respectively in the same time. These 
discoveries answer the researchers' 100, 200, 
and 400 mg/kg b doses. w. of L. serriola 
improves the behavioral component of rats 
over time by providing better mood and 
welfare. Moreover, the current study results 
are similar to the outcomes of the Harsha et 
al. study, which demonstrated that mice 
spent more time in open-arm apparatus tests 

and expressed their normal behavioral 
activities instead of immobility or hiding 
after administering 200 and 400 mg/kg b. w. 
of Lactuca extract (25). 

Additionally, all behaviors in G5 were 
changed and sharply reduced except 
immobile sniffing, and immobility was 
increased over time. This behavior alteration 
may be caused by the extract toxic effect at 
a dose of 800 mg/kg b. w. on ' 'organs and 
systems, especially the nervous system. This 
was proven by the previous study, which 
demonstrated that a high dose of Lactuca 
extract in rodents leads to toxicity and 
recorded the dose of 4.8g/kg b. w. as a lethal 
dose for Lactuca (26).  

Generally, according to the current study 
findings, L. serriola is at a dosage of 100, 
200, and 400 mg/kg b. w. are safe to 
administrate and improve rats' feeling and 
natural behaviors without toxic effects. In 
contrast, the same extract at 800 mg/kg b is 
used. w. can leave a bad impression on the 
rats, which increases with time.  

Conclusions 

The findings showed that the administration 
of Lactuca serriola L. extract orally was 
done at dosages of 100, 200, and 400 mg/kg 
b. w. for fourteen days was harmless for 
rats. It was not linked to abnormal behavior 
changes, or locomotor activity. In contrast, 
the 800 mg/kg b. w. dose was linked to 
marked damaging effects of CNS, which 
were estimated via welfare and behavioral 
components. 
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 سبراغ داوليجرذان على التغیرات العصبیة السلوكیة في  )الخس المنشاري( اللاكتولا سیریولا ت نباتأثیر 

، ریبوار ب. 3یل ف. عليھ، را4، سنور محمد حسن3، محمد صالح2محمد صالح، 1نوروز أ. كاكاراش
 .  6، ھونار و. عزیز5أحمد 

 ، إقلیم كردستان/العراق.4601قسم العلوم الأساسیة، كلیة الطب البیطري، جامعة السلیمانیة، السلیمانیة، -1

 كردستان/العراق. ,المخبریة، كلیة العلوم الصحیة، جامعة جیھان السلیمانیة، مدینة السلیمانیة لیلاتقسم التح-2

 . ٤، إقلیم كردستان / العراق4601قسم الصیدلة، المعھد التقني الكردستاني، السلیمانیة،  -3

 ، حكومة إقلیم كردستان/العراق. 4601قسم التشریح والتشریح المرضي، كلیة الطب البیطري، جامعة السلیمانیة، السلیمانیة، -4

 ، إقلیم كردستان/العراق.4601قسم العیادة والطب، كلیة الطب البیطري، جامعة السلیمانیة، السلیمانیة، -5

 ، إقلیم كردستان/العراق. 4601مساعد مركز البحوث، كلیة الطب البیطري، جامعة السلیمانیة، السلیمانیة،  -6

 الخلاصة

. على نطاق واسع كدواء تقلیدي في علاج مجموعة متنوعة من الأمراض، بما في  Lactuca serriola. Lیستخدم  
ذلك الجھاز الھضمي والجھاز التنفسي وغیرھا من الحالات بغض النظر عن سمیتھا العصبیة. لذلك، تم تصمیم الدراسة الحالیة  

الكحولي   المستخلص  تأثیر  إلى   Lactuca terrible. Lلتقییم  وتقسیمھم  ذكرًا  فأرًا  ثلاثین  استخدام  تم  والسلوك.  الدماغ  على 
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(مجموعات العلاج)    5و  4و  3و  2(مجموعة التحكم السلبیة) بدون علاج؛ تلقت المجموعات    1خمس مجموعات: المجموعة  
الجسم من مستخلص    800و  400و  200و  100جرعات   التجریع (التغذیة الأنبوبیة    Lactucaملغم/ كغم / وزن  عن طریق 

)عن طریق الفم، على التوالي لمدة أربعة عشر یومًا. بدأ تسجیل البیانات السلوكیة بعد السماح للفئران بالاستكشاف بحریة لمدة  
ساعة على مدى  28دقائق. لجمع البیانات، تم استخدام طریقة أخذ العینات بالمسح على فترات زمنیة مدتھا دقیقة واحدة لمدة  10

أربعة عشر یومًا متتالیًا، ساعة واحدة في الصباح وساعة واحدة في المساء.كما تم تقییم تأثیر الوقت على السلوكیات. وكشفت  
ملغم/كجم من وزن الجسم أدت إلى انخفاض سلوك الجري (المشي) والتسلق بالإضافة    400و  200و  100النتائج أن جرعات  

إلى   یشیر  مما  والجسم  بالوجھ  العنایة  وسلوكیات  والخلفیة  الأمامیة  الاطراف  ولحس  القدمین  على  الوقوف  سلوك  تحسن  إلى 
الفئران. كما أدت جرعة   التوتر لدى  ملغم/كجم من وزن الجسم إلى زیادة سلوكیات الشم والثبات مما أثر على   800انخفاض 

وخاصة  المجموعات  لجمیع  السلوكیة  المكونات  على  الوقت  أثر  كما  للفئران.  المركزي  العصبي  والجھاز  المزاجیة  الحالة 
(5المجموعة   الفینولیة  الجرعات  نطاق  في  جدیدة  رؤى  النتائج  ھذه  تقدم  وقد  من    100-400.  الجسم)  وزن  من  ملغم/كجم 
Lactuca .والتي تعتبر آمنة للاستخدام في الحیوانات التجریبیة دون أي سمیة أو تغییرات سلوكیة 

 . السمیة العصبیة، منطقة شاربازیر)، الخس المنشاري(  : السلوك،الكلمات المفتاحیة

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


