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ABSTRACT 
Background: 

The study examined the efficacy of the alcoholic extract of the plant Onopordium acanthium on acetone-

induced eczema in white rats (Rattus norvegicus). The research aimed to investigate therapeutic alternatives 

for patients with chronic skin eczema, as the drugs currently used are associated with side effects that can 

be more severe than the disease itself. 

Materials and Methods: 

In the experiment, 40 male rats were used and divided into four groups, each consisting of 10 animals. The 

experiment lasted for 18 days, and the test was conducted on the animal's ear. The first group received 

distilled water, while the second group was treated with 5% acetone to induce eczema. The third and fourth 

groups were treated with the plant's alcoholic extract at concentrations of 100 µg/mL and 200 µg/mL, 

respectively, in addition to acetone as a control treatment group. 

Results: 

The results indicated a significant change (P ≤ 0.05) in skin thickness in the second group compared to the 

control group. It was also observed that there was a change in skin colour, losing its natural rosy hue and 

developing cracks with dryness. While there were no statistically significant differences (P ≤ 0.05) in the 

third and fourth groups that received the extract at concentrations of 100 and 200 µg/ml, with redness 

remaining, the dryness and skin cracks were less pronounced compared to the second group treated with 

acetone alone. While the change in ear weight showed negligible differences in the first group (control), 

statistically significant differences were observed in the second group. The third and fourth groups did not 

show any differences in ear weights when compared to the control. 

Conclusion: 

The thistle plant Onopordium acanthium is a medicinal plant that contains antioxidant compounds and 

exhibits anti-inflammatory effects, primarily in the treatment of skin diseases such as eczema. It helps 

reduce damage to the skin barrier and accelerates its repair. There is no significant toxicity of the plant 

towards skin cells at the applied concentration levels. 
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INTRODUCTION 

Current knowledge of medicinal plants has accumulated through observation, 

measurement, and experimentation, highlighting their preventive and therapeutic importance and 

the actual need for humans to seek natural remedies with a direct impact on health [1]. The spiny 

thistle it is an annual medicinal plant with many branches, reaching a height of up to two meters 

sometimes, living in dry environments. Onopordum acanthium on riverbanks, it grows in spring, 

with purple flowers and a winged stem that has a woolly appearance [2]. 

The plant contains many medically important antioxidant compounds in its various aerial 

parts, such as flavonoids and monounsaturated fatty acids [3]. The root of the plant also contains 

highly active substances against certain types of human cancers. Lactone and aldehyde compounds 

have been isolated and are distinguished by their antioxidant activity. Additionally, it possesses a 

high percentage of linoleic acid and alpha-linolenic acid, which are found in significant amounts 

in the roots [4]. Despite the widespread use of chemical compounds in the treatment of diseases, 

the phenomenon of drug hypersensitivity and the side effects associated with treatment remain. 

Among the challenges faced by physicians and drug developers is the use of corticosteroids to treat 

or relieve symptoms of certain skin conditions such as eczema and psoriasis, which are 

accompanied by serious side effects such as skin thinning, increased susceptibility to bacterial 

infections, and immune suppression [5]. 

Eczema is a skin condition characterized by bothersome symptoms such as itching, 

disturbances in the skin barrier, and changes in skin color. This disease is classified among those 

resulting from the interaction of environmental and genetic factors, which is what makes treatment 

difficult. Eczema affects both children and adults alike, with symptoms initially appearing as 

redness of the skin and worsening when accompanied by microbial infections, leading the disease 

to take on a chronic nature [6] 

MATERIALS AND METHODS 

 Collection of the plant and extraction method 

The plant used in the experiment was collected from the areas adjacent to the Euphrates 

River near the Al-Musayyib district in Babil Governorate, Iraq, during the spring season in March. 

The plant was then cleaned of dirt, washed, and dried for use in the laboratory. After the plant was 

well-dried, the aerial and root parts were used, ground with an electric grinder, and 50 grams of 

the plant powder were taken. The plant powder was then placed in 70% alcohol to prepare the raw 

alcoholic extract of the plant according to Method [7].  

 Animals used in the experiment 

In the experiment, 40 male white rats were used, which were provided by the animal 

house of Kerbala University / College of Pharmacy. Their ages range from 12 to 14 weeks, with 

an average weight of 244 g. They were fed a diet consisting of grains and powdered milk.  

 Preparation of the concentrations used in the experiment 

The concentrations were prepared from the crude alcoholic extract at two concentrations 

of 100 and 200 µg/ml, following step [8]. 
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 Experimental Design and Treatment Method 

The animals were randomly divided into four groups, each containing 10 rats, and were 

kept in suitable conditions of temperature and humidity. Water and food were freely available to 

the animals. Acetone and plant extract were applied during the 18-day experiment according to 

the measurement. The thickness of the animal’s ear was measured on several days as follows (the 

first day - the fifth - the ninth - the thirteenth - the sixteenth and the eighteenth day) of the 

experiment. 

 The animals were divided as follows: 

The first group was given distilled water only. 

The second group was treated with 5% acetone only to induce eczema [9]. 

The third group was treated with 5% acetone and the plant extract at a concentration of 100 

µg/ml. 

The fourth group was given 5% acetone and the extract at a concentration of 200 µg/ml. 

 Statistical Analysis 

Statistical analysis was conducted using the Statistical Package for the Social Sciences 

(SPSS) version 25, in order to determine the extent of variation in ear weights as well as changes 

in ear thickness in the animals [10]. 

 Observational Notes and Measurement Method 

The thickness of the rat's ear was measured before and after the test using callipers. After 

the experimental period, the animals were sacrificed, and the ear weights were measured after 

carefully and precisely removing the treated area from each animal. The ears of each rat were 

weighed individually for each of the four groups, and then statistical analysis was conducted. 

 

RESULTS AND DISCUSSION 

Dermatological diseases are among the most common illnesses nowadays. Some of these 

conditions can be chronic, remaining a source of concern and discomfort for the patient throughout 

their lifetime. Eczema is one of the most treatment-resistant skin diseases today and is therefore 

classified as a chronic disease, as it involves both genetic and environmental causes,  meaning it 

results from an interaction between genes and environmental factors [11]. 

Observations recorded that the skin had a soft texture and a natural pink colour, with no 

thickening, in the animals of the first group. In contrast, the skin of the animals in the second 

group, which had eczema induced using 5% acetone, became noticeably thicker and rougher, as 

well as exhibited changes in skin colour, compared to the first (control) group. These results 

indicated abnormal thickening and cracking in the affected skin, which necessitates the use of a 

topical treatment strategy along with systemic therapy, as noted in reference [12]. 

Chemical treatments often lead to many side effects, especially with repeated use. Among 

these drugs is cortisone, which is prescribed to relieve symptoms of eczema and psoriasis. 
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Unwanted side effects include skin thinning and the loss of the skin’s immune barrier function, 

making it more susceptible to inflammatory microbes. 

Meanwhile, both the third and fourth groups, which were treated with acetone and the 

plant extract at concentrations of 100 and 200 µg/ml, respectively, showed milder symptoms. The 

ear skin was less thick, especially in the fourth group, compared to the second group that received 

acetone only. However, there was still a slight statistically significant difference between the third 

and fourth groups compared to the first group at a probability level of (P ≤ 0.05). See Table (1). 

These results are consistent with those found in study [13], which showed that plant extracts 

contain biologically active compounds that reduce skin inflammation and prevent eczema-induced 

thickening. The same study also reported that the crude extract significantly reduced 

transepidermal water loss, thereby preventing dryness and cracking, and positively impacting the 

prevention of itchiness associated with eczema. 

 

Table (1): Changes in Animal Ear Thickness(mm) at Different Periods of the Experiment. 

Variable 

 

Group 1 

(control) 
Group 2 

 (acetone %5) 
Group 3 acetone 

%5 and the 

plant extract at 

a concentration 

of 100 µg/ml. 

 

Group 4 acetone 

%5 and the 

plant extract at 

a concentration 

of 200 µg/ml. 

 

Before the 

experiment  
0.22±0.181 0.24±0.189 

0.21±0.184 0.21±0.183 

Day 1 of the 

experiment 
0.26±0.189 0.31±0.193 

0.17±0.190 0.10±0.191 

Day 5 from start of 

experiment 
0.10±0.192 0.03±0.224 

0.30±0.198 0.05±0.194 

Day 9 0.02±0.195 0.08±0.289 0.07±0.212 0.09±0.203 

Day 13 0.03±0.196 0.10±0.335 0.02±0.247 0.04±0.232 

Day 16 0.01±0.196 0.12±0.389 0.08±0.259 0.07±0.241 

Day 18 0.09±0.201 0.13±0.421 0.05±0.281 0.01±0.261 

)Standard error ± mean( 

There are many medicinal plants, including Onopordium acanthium, which contains 

natural compounds with diverse chemical structures, including monounsaturated fatty acids such 

as oleic and linoleic acids. It also contains antioxidant compounds like flavonoids and terpenes. 

These compounds act synergistically to reduce and alleviate disease-related symptoms without 

causing harmful side effects. In particular, free fatty acids play a major role in penetrating deep 

into the skin layers, making them effective in treating eczema [14]. 

 

A study [15] conducted on mice with induced eczema highlighted the importance of 

natural plant-derived extracts. Among these compounds is hydroxyluteolin, a member of the 
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flavonoid family, which is abundant in the extract of Onopordium acanthium. This compound 

elicited a strong local anti-inflammatory response, reduced skin redness, prevented cracking and 

skin thickening, and showed fewer side effects or immune reactions compared to corticosteroid 

derivatives. 

Table (2): Changes in Ear Weight in Rats 

No. Group (N=10) Ear Weight(g) 

1 Control 0.012 

2 Model 0.037∗∗∗ 

3 Treatment Con.. (100) 0.023∗∗ 

4 Treatment Con..(200) 0.014∗ 
 

The use of natural compounds is considered a top priority in alternative medicine, 

providing therapeutic alternatives such as herbal preparations in the form of creams, which are 

created by mixing plant extracts to produce effective formulations. The results of numerous studies 

have demonstrated that such formulations reduce the incidence of side effects associated with 

synthetic or hormonal drugs [16]. 

In a study [17] conducted on a murine in vitro model to test extracts of the plant 

Onopordium acanthium, it was found that the plant possesses unique antioxidant and antimicrobial 

properties relevant to inflammatory environments, particularly chronic skin diseases. The use of 

plant-derived compounds resulted in a reduction in local cytokine and inflammatory factor levels, 

while enhancing immunity. Such studies open broad horizons for research and the development of 

drugs or plant-based preparations with milder effects compared to currently used chemical 

substances. 

CONCLUSIONS 

The thistle plant, Onopordium acanthium, is a medicinal plant that contains antioxidant 

compounds and exhibits anti-inflammatory effects, primarily when used to treat certain skin 

conditions, such as eczema. It helps reduce damage to the skin barrier and accelerates its repair. 

The plant shows no notable toxicity toward skin cells within the applied concentration limits. Plant 

extracts may serve as safe alternatives to corticosteroid-based drugs, offering fewer side effects. 

Onopordium acanthium is considered a promising plant in pharmaceutical research and alternative 

medicine for the development of safer and more effective drugs. 
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 الخلاصة
 المقدمة:

% ي  5على مرض الاكزيلا اللصةةةةحالا يالاسةةةة حتا  Onopordium acanthimتناولت الدراسةةةةا  فاا يةالفا اللصةةةةحولي الباتل  لن ا  
 هةةدا ال اةةلا والحار  عا  ةةدايةةل عضىفةةا للر ةةةةةةةةةةةةةى الاكزيلةةا الجلةةد ةةا اللزما   ذا  ا الة ةةا  ر  Rattus norvgicusالجرذاا البفض 

 اللصحودما ي  الت ت الاا ر تحرايق مع  عراض ىانبفا تصل الى حد الوطترة  كثر ما اللرض ذاته.
 طرق العمل:

يتم. تم  18ح تانا   ودامت الحجربا  10ما ذكتر الجرذاا  صةةةلت الى  ربع مجامفع  كل مجلتعا مةتنا ما  40حودمت ي  الحجربا اسةةة
 ها ي% لأحداث مرض الاكزيلا 5الاخح ار على  ذا الا تاا ح لا تل ت اللجلتعا الأولى ماء م طر   ما الثانفا ي د و ع عل ها الاس حتا 

لى ( على الحتال  يالإ ةةةةةةةةةةةايا ا100   200) µg/mLلثا والرايةا ي د عتملحا ياللصةةةةةةةةةةةحولي الباتل  للن ا  يالحراك ز اما اللجلتعح ا الثا
 الاس حتا كلجلتعا  عضىفا.

 النتائج:
( ي  سةةةةةةةةةةةةلل الجلد ي  اللجلتعا الثانفا م ارنا مع P≤0.05 نصةةةةةةةةةةةة ا اححلا  ) ح لا   نت النحايج  ا هناك تغ ر ملاتظ ذو دلالا مةنتيا

وق مجلتعا الصفطرة كلا لتحظ اا هناك تغ ر ي  لتا ال شرة ح لا ي د  اللتا الترد  الطبفة  وتش  ا  مع ىفاا.   نلا لم تبا هناك ير 
لرار  مع ي اء الاح ml/gµ (100  (200 ( ي  اللجلتعح ا الثالثا والرايةا اللح ا تل حا اللصحولي  حرك ز   P≤0.05ذا  دلالا مةنتيا )

ذا ي د الجلد والحشةةة  ا  ا ل عند الل ارنا مع اللجلتعا الثانفا الح  عتملت يالاسةةة حتا وحدة. ي  ح ا اا الحغ ر ي  و ا الا كلا اا ىفاا
تعا كانت الفروق اللةنتيا تباد لا تذكر ي  ح تانا  اللجلتعا الاولى )الصةةةةةةةفطرة(   نلا كانت هناك يروق ذا  دلالا احصةةةةةةةايفا ي  اللجل

 ل اللجلتعحاا الثالثا والرايةا ا  يرق ي  الاو اا للأذا عند الل ارنا مع الصفطرة.الثانفا ففلا لم تصج
 :الاستنتاجات

ما الن اتا  الطبفا  احت  على مرك ا  مضادة للأكصدة وذا  تأث ر مضاد لضلحهايا   Onopordium acanthimن ا  الا صتا الشتك  
جاه ت  ويةلل على ت ل ل الضرر ي  حاىز ال شرة وتصريع إصضحه  لا يتىد سلفا تذكر للن ا  وخاصا على الأمراض الجلد ا منها الإكزيلا
 الوض ا الجلد ا عند حدود الحراك ز اللط  ا. 

 الكلمات المفتاحية:
 ;acanthium Onopordium Rattus norvgicus ;الاس حتا  ;اللصحولي الباتل  ;الاكزيلا
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