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Abstract  
Background: Allium cepa (Onion) is widely used as a flavored vegetable in various types of foods and against urinary system disorders, ear 

disorders, and injuries. Syzygium Aromaticum (clove) is used as a local anesthetic, also used against pain, rheumatological, and antioxidant 

problems. This study aimed to show the protective effects of the aqueous extract of the mixture of Onion and clove in the occurrence of a joint 

pathology such as osteoarthrosis. 

Methods: The animals were previously treated for two weeks with the aqueous extract (100 and 200 mg/kg) with the mixture of Allium cepa 

bulbs and Syzygium aromaticum spices, osteoarthrosis was induced with monoiodacetate (50 µL, intraarticular). Clinical, oxidative stress, 

inflammation, hematological and histological parameters were evaluated. 

Results: The mixture of Allium cepa bulbs and Syzygium aromaticum spices (200 mg/kg) protected the animals against the increase of 

sensitivity (80.78 %) and the swelling in the paw (85.27 %). Pre-treatment with the mixture of Allium cepa bulbs and Syzygium aromaticum 

spices has significantly protected animals by improving their locomotion. This mixture has prevented the negative variation of hematological 

parameters. Antioxidant effects were observed with an increase in SOD, CAT activity, GSH concentration, and reduction of MDA, NO levels. The 

mixture administered orally, preventively showed an anti-inflammatory effect by significantly reducing TNF-α, IL-1β, MMP9 concentrations, and 

MPO activity. In animals pretreated with the mixture, the knee joint appears healthy, thus showing a protective effect of the extract. 

Conclusion: The mixture of Allium cepa bulbs and Aromaticum syzygium spices is a constituent worthy of more in-depth study to determine 

whether it effectively modulates the complex inflammatory pathology of osteoarthritis according to its multiple multi-component actions. 
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Background 
 

Osteoarthritis, degenerative joint arthropathy with evolutionary loss 

of joint cartilage, is a very widespread musculoskeletal pathology in 

the world leading to an important burden for health systems in 

general and for individuals in particular. When the carrying joints 

(hips and knees) are affected, reduced mobility, joint pain and 

stiffness of the joint are observed. Osteoarthritis is also considered 

as an autoimmune disorder given that during its development, the 

immune system attacks mucous membranes which surround the 

joints (the synovial), thus causing pain, inflammation and joint 

lesions [1]. During its evolution which is a function of time and/or 

age, synovial thickening is observed in affected people, 

subchondral bone alterations, articular cartilage damage, 

osteophytes formation and joint loss of architecture. Osteoarthritis 

is a multifactorial disease involving hereditary alternations, genetic, 

endocrine or metabolic predisposition, mechanical stress, obesity, 

joint overload, trauma and prolonged exposure to chronic 

inflammation [2,3]. 

 Inflammation, chronic pain, anxiety and oxidative stress 

are an integral part of the feeling of people with osteoarthritis. 

Indeed, the concentrations of cytokines (Interleukin 6 (IL-6), Tumor 

necrosis factor alpha (TNF-α), Interleukin 1 beta (IL-1β)), 

chemokines as well as prostaglandins were found very high in 

people with osteoarthritis [2]. It is known that a localized 

inflammatory response, a significant mechanical load and aging 

can lead to a significant increase in the production of reactive 

species of oxygen (ROS), nitric oxide (NO), superoxide anion, 

peroxinitrite, hydrogen peroxide (H2O2), lipid peroxidation, 

alterations of cell signaling damages to nuclear deoxyribonucleic 

acid (DNA) [4]. This increase in oxidative stress will cause the 

articulation of anomalies in the metabolism of bones and cartilage 

at the level of the metabolism with the consequence of their 

degradation and also the overall disturbance of the repairing 

potential of osteoblasts, chondrocytes and/or their precursors. 

Thus, antioxidant therapy that improves enzymes activities such as 

Catalase (CAT), reductase glutathione (GSH), superoxide 

dismutase (SOD) and/or peroxidase can be beneficial for patients 

with osteoarthritis [5]. It is known that people who suffer from 

osteoarthritis, in addition to chronic pain, continuous stiffness, 

repeated falls and knowing that they impose an important 

economic burden, they very often develop mental health problems 

(depression, stress, anxiety and alteration of quality of life). In 

addition, 40 % of patients with osteoarthritis of the lower limbs have 

an anxiety or depression state [6]. 

Knowledge of the etiology of osteoarthritis these days 

requires an urgent need for effective therapies that will alleviate 

symptoms but also improve the well-being of people affected by 

osteoarthritis. Currently, no sufficiently effective treatment has 

been found against osteoarthritis, since existing treatments control 

symptoms, reduce pain, but are limited in efficiency and are also 

associated with toxicity [7,8]. Therapeutic approaches to the 

treatment of osteoarthritis are limited because no drug is available, 

disease and treatment with analgesic compounds has reduced 

effectiveness and significant side effects [9]. Consequently, the 

development of effective modifying drugs and new therapeutic 

strategies according to the osteoarthritis phenotypes is urgent 

[10,11]. Management of osteoarthritis can have a beneficial role in 

reducing inflammation, degradation of cartilage and/or bones and 

considerably reduce oxidative stress. For example, for 40 years, a 

phytotherapeutic, non-toxic, although slow and requiring long-term 

therapy, has been administered to the osteoarthritis patient in two 

forms (topical and compressed) [12].  

Allium cepa (Alliaceae family) and Syzygium aromaticum 

(myrtaceae family) very well known as the onion and clove 

respectively have the origin of Central Asia (onion) [13], then 

Indonesia, Philippines, Moluccas Islands, Africa and South 

America [14]. Allium cepa (A. cepa) is perennial grass so all parts 

(plant, leaves, and flowers) are used for various purposes. The 

onion is widely used as flavored vegetables for its aroma and taste 

in various types of foods in the world. Its therapeutic and medicinal 

values are also known, most of which are scientifically validated. In 

the northern part of Cameroon, the onion is widely cultivated and 

consumed in cooked or raw form. Consumed as vegetables, it is 

also used as a main source of flavor, condiments, medicines and is 

rich in carbohydrates, proteins, fats, vitamins, minerals, sugars, 

fibers, saponin, tannin, etc. [15,16].  At the traditional level, it is 

used against metabolic disorders, urinary system disorders, 

pneumonia, sexual disability, skin diseases and ear disorders and 

injuries [16]. At the scientific level, its pharmacological properties 

are numerous, namely: antioxidants, anti-platelets, anti-

inflammatory, analgesic, antibiotic, immunoprotector, anti-diabetics, 

antimicrobials, hypolipidemia and many others [17,18,19]. This 

plant contains flavonoids, glycosides, terpenoids, saponins, 

alkaloids, tannins and anthocyanins [20,21]. The presence of 

components such as quercetin and kaempferol has been 

demonstrated [22,23]. Syzygium aromaticum (S. aromaticum) is a 

large tree of an average height of 10 to 12 m, which can reach up 

to 20 m high, with a light gray trunk. Its leaves, 8 to 10 cm long, are 

tough, persistent, opposite, petiolate, oval, with lanceolate limbo, 

on the upper reddish green and on the lower dark green, slightly 

punctuated [24]. This plant contains the flavonoids, tannins, 

phenolic acid, sterols, triterpenes, eugenol, eugenol acetate, alpha- 

and betacaryophyllene and a ketonic derivative [25]. Traditionally, it 

is used as a local anesthetic (for dental pain), also used against 

pain, rheumatological problems, such as antibacterial, antioxidant, 

antifungal and local anesthetic in wound care [14,25]. Previous 

studies have shown that this plant has antibacterial, antioxidant, 

antiviral and analgesic properties [24, 25]. In Cameroon, it is used 

in traditional pharmacopoeia as antiseptic, antispasmodic and used 

against digestive and renal disorders [26]. Used separately, A. 

cepa and S. aromaticum have significant pharmacological 

properties on the one hand, and on the other hand are consumed 

by many people for their nutritional power. Well, having each of the 

anti-inflammatory properties, no scientific study to date has 

demonstrated the importance of the food supplement of these two 

foods in the prevention of osteoarthritis. The food supplement of 

the A. cepa and S. aromaticum mixture could modulate the specific 

targets of osteoarthritis and other molecular targets involved in 

hypersensitivity mechanisms and even prevent neuronal lesions in 

the osteoarthritis joints linked to the severity of the disease. Thus, 

the aim of this study was to show the protective effects of the 

aqueous extract of the mixture of A. cepa bulbs and S. aromaticum 

spices in the occurrence of a joint pathology such as 

osteoarthrosis. 

 

Methods 
 

Preparation of plant materials  

 

A. cepa bulbs and S. aromaticum spices were bought at the central 

market in Douala (Douala, Littoral Region, Cameroon) in May 

2024. A. cepa and S. Aromaticum have been identified by 

authentication at the National Herbarium of Cameroon where the 

samples are preserved under the numbers 42791/HNC for A. cepa 
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and 66995/HNC for S. aromaticum. After having carefully and 

separately washed, cleaned, cut (small pieces), dried (sheltered 

from the sun) and crushed (reel) the A. cepa bulbs (Alliaceae) and 

S. aromaticum spices, a powder was obtained for each plant. Five 

hundred (500) g of each powder were macerated separately in 3 

liters of distilled water for 24 hours then filtered (Wattman paper n 

°4), the residues obtained were still macerated a second time in 2 

liters of distilled water for 24 hours and filtered (Wattman paper n 

°4) again. Each filtrate was dried in the oven (40 °C), which made it 

possible to obtain 28.5 g of extract from A. cepa and 23.6 g of S. 

aromaticum extract for respective yields of 5.7 % and 4.72 %. The 

mixtures administered to animals were in the proportions 50/50. 

 

Chemicals   

 

The Mono-iodoacetate (MIA) was provided by Markal-Za (France). 

The analysis kits for TNF-α, IL-1β, myeloperoxidase (MPO), 

Alanine aminotransferase (ALT), Aspartate aminotransferase 

(AST), Creatinine and matrix metaloprotein-9 (MMP-9) for Immuno-

enzymatic Rat tests were bought from Sigma-Aldrich (St. Louis, 

MO, USA). The Ellman and Griess reagents were provided by 

Sigma-Aldrich and freshly prepared before use. The Diclofenac 

was obtained in a pharmacy in the square. Each solution has been 

prepared fresh and administered per bone in a volume of 10 mL/kg 

of body weight.  

 

Animals  

 

Wistar rats (males and females), aged three months (weighing on 

average 165 g) were raised (laboratory pet store of the University 

of Yaoundé I, Cameroon's) under the standard light (day/night 

cycle of 12 hours), with access to the standard diet and water Ad 

Libitum during the test. The animals were housed in groups of 3 

rats per cage (40 cm × 40 cm). All experiences followed the 

principles of the use and care of laboratory animals of "directives of 

the European Community" (ECE Directive 2010/63/EEC) and were 

approved by the "Institutional Ethics Committee for Research on 

Human Health” of the University of Douala (N°4729 CEI-

UDo/01/2024/T).  

 

Animal treatment  

 

Thirty (30) rats were distributed according to their body mass in 5 

cages of 6 rats each. The animals of cage 1, considered as normal 

control, received Sodium chloride (NaCl) (0.9%, 10 mL/kg), the 

animals of the cage 2, a negative control, also received NaCl 

(0.9%, 10 mL/kg), the animals of cage 3, positive control, received 

the diclofenac (5 mg/kg, 10 mL/kg) and the animals of cages 4 and 

5, treated groups, received the aqueous extract from the mixture of 

A. cepa bulbs and S. aromaticum spices at the respective doses of 

100 mg/kg (10 mL/kg) and 200 mg/kg (10 mL/kg). All treatments 

were administered daily and orally for 34 days using an 

esophageal probe. 

 

Osteoarthritis induction 

 

On the 15th day, all animals were anesthetized by intraperitoneal 

injection of diazepam (0.1 mg/kg) and ketamine (0.2 mg/kg). After 

anesthesia, the left knee of each animal was disinfected with 

iodized alcohol (yellow betadine). Using an insulin syringe, 50 µL of 

NaCl (0.9 %) was administered in the knee of each animal of cage 

1 (normal control) and 50 µL of MIA (100 mg/kg) diluted in NaCl 0.9 

% was administered in the knee of each animal of cages 2, 3, 4 

and 5.  

 

Clinical parameters assessment 

 

Body mass 

 

The body mass of animals was measured every day using an 

electronic rat balance.  

 

Assessment of the anti-hyperalgesia effect of the mixture of A. 

cepa bulbs and S. aromaticum spices 

 

The anti-hyperalgesia effect was evaluated using a heating plate 

(Ugo, Italy, Basile). For this effect, each animal was placed on the 

heating surface, the weather was launched and as soon as the 

animal licked and/or lifted the paw, the time was stopped. To avoid 

tissue lesions in animals, maximum stimulation time of 20 seconds 

was used in the event of non-reaction of the animal. For each rat, 

the test was carried out on day 0 (before the start of treatment), 

then the days 7, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34.  

 

Assessment of the anti-inflammatory effect of the mixture of A. 

cepa bulbs and S. aromaticum spices  

 

The anti-inflammatory effect was measured using a water 

plethysmometer. To do this, each animal's paw was plunged into a 

10 ml graduated burette containing water. When the water reached 

the knee of the animal, the quantity of water (mL) moved to the 

burette was in function of the volume of the soaked paw and 

informed about the thickness of the paw. This measure was made 

on days 0 (before the start of treatment), then on days 15, 17, 19, 

21, 23, 25, 27, 29, 31 and 33. 

 

Assessment of the activity of the mixture of A. cepa bulbs and S. 

aromaticum spices on the locomotion disorders  

 

To observe the behavior and the locomotion of animals and why 

animal activity is very intense in the night, this test was carried out 

in the night (between 8:00 p.m. and 11:00 p.m.) in a calm 

environment, before the start of any treatment, then once a week 

[27] using an Open Field Test. This open field was made of wood 

(80 cm in length × 80 cm in width × 60 cm high) with a background 

divided into small tiles of 0.04 m2. Each animal was caught by the 

tail and placed in the center of the device and its displacement was 

recorded using Any-Mayse software for a period of 5 minutes. The 

parameters evaluated were the state of the stool, jumping number, 

licking, total distance travelled, average speed, total mobility time, 

total immobility time, mobility time episode, Immobility time 

episode, time in the peripheral zone, distance traveled in the 

peripheral zone, number of entries to the central zone and time in 

the central zone. All rat movements were automatically recorded 

and analyzed by a 7.15 video system (Stoelting, Wood Dale, IL, 

USA) with a high-resolution Logitech camera [28,20]. 

 

Sampling    

 

On the 34th day, all the animals were anesthetized (thiopental, 50 

mg/kg, i.p.), then sacrificed. The blood was taken by 

catheterization of the abdominal aorta and collected in two tubes 

(dry and with EDTA (Ethylene diamine tetra acetic acid)). The 

EDTA tubes were used for the blood formula count, while the dry 

tubes were centrifuged (2500 rpm, 15 minutes), and the 

supernatant was taken for biochemical analysis (ALT, AST, 

creatinine and proteins). The synovial fluid was taken by washing 

the joint (100 µL of 0.9% sterile NaCl) for determining the level of 
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pro-inflammatory cytokines (TNF-α and IL-1β), of MMP-9 and 

MPO. Parts of the liver, kidney, brain and joint were crushed 

separately in sorted buffer (10 mm, 4 °C, pH 7.4) cold at 10%, 

centrifuged (10,000 rpm, 4 °C, 15 minutes) and kept at -20 °C. The 

different homogenates were used for the evaluation of the oxidative 

stress parameters (GSH, SOD, Malondialdehyde (MDA), Catalase, 

nitric oxide (NO)). The joints were fixed in 10% formalin for the 

creation of histological cuts. 

 

Histological analysis  

 

The knee joint set in 10 % formalin was used for routine coloring. It 

was dehydrated in alcohol and integrated into paraffin blocks, then 

5 µm thick cuts were colored with hematoxylin and eosin (H&E). 

Colorful and climbed slides were observed using a scientific STM-

50 optical microscope (HSIDC Industrial Estate, Haryana, India) 

equipped with a Celestron 44421 digital camera connected to a 

computer (HP Pavilion, G series). 

 

Statistical analysis  

 

The results of this study, presented as average ± ESM (standard 

error of mean), were analyzed using Graph Pad Prism (version 

8.00; Graph Pad Software, Inc., San Diego, CA, USA) using a 

unidirectional variance analysis (ANOVA) followed by the Tukey-

Kramer multiple comparison test; Then a multidirectional variance 

analysis (ANOVA) followed by the multiple comparison test of 

Bonforoni.   

 

 

Results 
 

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on body mass, hyperalgesia and inflammation  

 

In Figure 1, the results show that body mass increases in all 

experimental animals during the first two weeks of treatment. After 

administration of the MIA, body mass decreases in animals of the 

negative control group compared to animals of the normal control 

group, this decrease is significant (p<0.01, p<0.001) from day 20 

until the end of the experiment. The extract from the mixture of A. 

cepa bulbs and S. aromaticum spices significantly protected 

animals (100 and 200 mg/kg) against loss of body mass and this 

from the 22nd day to the end of the treatments. 

The injection of MIA in the knee of animals has caused a 

significant increase (p<0.001) of pain sensitivity and the volume of 

the paw from the 15th day in animals of the negative control group 

compared to the animals of the normal control group which has 

remained significant throughout the experiment. The aqueous 

extract of the mixture of A. cepa bulbs and the S. aromaticum 

spices protected animals against the increase in the sensitivity and 

volume of the paw. The maximum effects were 80.78 % (200 

mg/kg) for 32nd day against hypersensitivity and 85.27 % (200 

mg/kg) for the volume of the paw on the 15th day. The effect of the 

extract was greater than that of diclofenac which showed a 

maximum effect of 22.54 % on the 28th day against pain and 29.88 

% on 19th day for inflammation (Figure 1). 

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on the number of stools, jumps and licking 

 

It emerges from figure 2 which shows the numbers of stools, jumps 

and licking that all these parameters were normal and did not vary 

in all animals during the first two weeks. After injection of MIA, 

there is a significant increase in the number of stools, the number 

of licking and a significant decrease in the number of jumps in 

animals of the negative control group compared to the animals of 

the normal control group. The aqueous extract of the mixture of A. 

cepa bulbs and S. aromaticum spices has significantly protected 

the animals treated by showing in the latter the significant decrease 

in the number of stools licking and the significant increase in the 

number of jumps compared to the animals of the negative control 

group.  

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on anxiety and spontaneous locomotion  

 

Before the injection of MIA in all animals, the parameters such as 

the total distance travelled, average speed, total mobility time, total 

immobility time, mobility time episode, immobility time episode, 

number of lines crossing, time spent in the peripheral zone, time 

spent in the central zone, distance travelled in the peripheral zone 

and number of entry into the central zone were normal in the 

central area in the first weeks of treatment (Figure 3 and 4). After 

injection of MIA, all these parameters were affected in animals of 

the negative control group with a decrease in the total distance 

traveled, average speed, total mobility time, mobility time episode, 

number of lines crossing, time spent in the central zone followed by 

an increase in the total immobility time, immobility time episode, 

time spent in the peripheral zone, distance traveled in the 

peripheral zone and number of entry into the central zone. 

Preventive treatment based on the extract of the mixture of A. cepa 

bulbs and S. aromaticum spices has significantly protected the 

animals treated by improving their locomotion which was close to 

that of the animals of the normal control group (Figure 3 and 4). 

These results are confirmed by Figure 5 which clearly shows the 

image of the different displacements of animals in the open field. 

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on some hematological parameters of arthritis 

rats 

 

The levels of white blood cells, platelets, lymphocytes, monocytes, 

granulocytes and average hemoglobin corpuscular concentration 

have significantly increased while the levels of red blood cells, 

hemoglobin and average corpuscle content of hemoglobin have 

significantly decreased in non-treated osteoarthritis (Table 1). The 

aqueous extract of the mixture of A. cepa bulbs and S. aromaticum 

spices significantly protected the variation of hematological 

parameters by preventing a significant decrease in red blood cells, 

hemoglobin and average corpuscle content of hemoglobin and a 

significant increase in white blood cells, platelets, lymphocytes, 

monocytes, monocytes, monocytes granulocytes and average 

hemoglobin corpuscular concentration. 

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on some parameters of liver and renal functions 

 

Table 2 shows that the injection of MIA has caused a significant 

serum increase in ALT, AST and creatinine levels, then a 

significant decrease in protein levels in animals in the negative 

control group. The oral administration of the extract from the 

mixture of A. cepa bulbs and S. aromaticum spices has protected 

hepatic and renal functions by significantly reducing serum, ALT, 
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AST activity and creatinine levels and increasing serum protein 

concentration. 

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on some oxidative stress parameters  

 

In animals of the negative control group, we observe in the brain, 

the liver, the kidneys and the joint, a significant decrease in the 

activities of SOD, CAT and the concentration of the GSH, followed 

by a significant increase in MDA and NO compared to the animals 

of the normal control group. The aqueous extract of the mixture of 

A. cepa bulbs and S. aromaticum spices (100 and 200 mg/kg) 

showed an important antioxidant effect by significantly increasing 

the activities of SOD, CAT and the concentration of GSH, then 

significantly reducing MDA and NO levels (Figure 6). 

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on some inflammatory parameters  

 

The concentrations of TNF-α, IL-1β, MMP-9 and the activity of the 

MPO of osteoarthritis animals are illustrated in Figure 7. It turns out 

that the injection of MIA has led to an increase in the levels of TNF-

α, IL-1β, MMP-9 and the activity of MPO in the synovial liquid of 

non-treated osteoarthritis animals. The aqueous extract of the 

mixture of A. cepa bulbs and S. aromaticum spices (100 and 200 

mg/kg) administered orally and preventively showed an anti-

inflammatory effect by significantly reducing the concentrations of 

TNF-α, IL-1β, MMP-9 and the activity of MPO.   

 

Effects of the aqueous extract of mixture of A. cepa bulbs and S. 

aromaticum spices on the microarchitecture of the knee joint of 

arthritis rats 

 

The knee joint of the rats of the normal control group has normal 

architecture showing all the well-illustrated parts (Figure 8). In non-

treated osteoarthritis animals, the joint has leukocyte infiltration 

granulomas and synovial hyperplasia. In animals treated 

preventively with the aqueous extract of the mixture of A. cepa 

bulbs and S. aromaticum spices, the knee joint appears healthy 

thereby showing a protective effect of the extract.  

 

Discussion 
 

This study was carried out in order to assess the protective effects 

of the mixture of A. cepa bulbs and S aromaticum spices against 

the occurrence of osteoarthritis. For this, osteoarthritis has been 

induced in Wistar rat by intraarticular injection of MIA. The aqueous 

extract of the mixture of A. cepa bulbs and S aromaticum spices 

was administered orally to the doses of 100 and 200 mg/kg. 

Treatment began two weeks before osteoarthritis induction. 

The MIA induced osteoarthritis model is very similar to 

the histological behavior and pain of human degenerative 

osteoarthritis [30]. Once the MIA injected into the rat’s joint, there is 

a reduction in the number of chondrocytes, increased destruction 

of cartilage, as well as the decrease in proteoglycan synthesis and 

death cellular, thus showing histological and morphological 

articular alterations similar to human osteoarthritis modifications 

[30,31]. Many studies have shown the role of oxidative stress and 

inflammation in the progression of osteoarthritis [32,33]. In addition, 

these molecular mechanisms are involved in peripheral and central 

awareness underlying chronic pain which represents its main 

clinical manifestation [34,35]. In the early stages of osteoarthritis, 

pain is generally limited to the affected joint, but this pain can 

spread in several regions of our body. Consequently, according to 

clinical results, patients with osteoarthritis suffer from secondary 

hyperalgesia due to the hypersensitivity of pain by central neuronal 

plasticity [35]. These clinical symptoms are generally followed by 

patient disability characterized by a reduction in mobility and 

movements. In this study, MIA's intra-articular injection has caused 

significant hypersensitivity, chronic inflammation and a reduction in 

the movement's capacity for all non-treated osteoarthritis animals. 

The preventive administration of the mixture of A. cepa bulbs and 

S. aromaticum spices has significantly protected animals treated 

against hypersensibility, development of inflammation and against 

functional disability. It is important to note that the combination of 

pharmacotherapy remains a useful and important strategy in the 

context of the multifactorial mechanisms of chronic pain. It is 

known that several natural derivatives products display very 

beneficial synergistic interactions for patients [36]. The analgesic, 

anti-inflammatory and protective effects of the significant 

movement capacity of the mixture of A. cepa bulbs and S. 

aromaticum spices in this study could, at least in part, be linked to 

its anti-inflammatory and antioxidant capacities.    

Osteoarthritis is a pathology with a multifactorial etiology 

[37]. Its pathophysiology, which is very complex implies mechano-

transduction, an interaction between protease inhibitors, 

metalloproteases and cytokines on the degradation of cartilage. 

Many cytokines (TNF-α, IL-1β, IL-6) are very involved in the 

progressive degradation of the tissue of joint cartilage [38,39]. 

Monocytes, which produce high levels, promote the synovitis 

process and osteoarthritis pathogenesis [40]. In this study, the 

mixture of A. cepa bulbs and S. aromaticum spices exercise 

powerful analgesic and anti-inflammatory activities, thanks to 

several mechanisms of IL-1β, IL-6 and TNF-α regulation [41,42]. 

Oxidative stress and inflammation contribute significantly to the 

development and progression of the pathology of osteoarthritis, in 

particular the lesion of cartilage, articular inflammation and bone 

remodeling, by disturbing the survival of chondrocytes, damaging 

the matrix and the promotion of the production of pro-inflammatory 

mediators such as various metalloprotein and interleukins [43]. 

Therefore, the inflammatory cytokines (IL-1, IL-6, TNF-α) play a 

pivotal role in the inflammation process of induced osteoarthritis, 

which makes them promising therapeutic targets [44]. Indeed, 

several clinical studies have shown that increased levels of 

inflammatory cytokines in the elderly are strongly associated with 

increased morbidity and mortality in age -related diseases, 

including osteoarthritis [45,46]. Despite this quite established 

understanding of pathology osteoarthritis, considering inflammation 

and inflammatory cytokines as potential therapeutic targets, no 

single inhibitor against these targets has shown proven clinical 

efficiency. This is probably due to the fact that the inflammatory 

process in osteoarthritis is very complex which involves multiple 

inflammatory mediators and signaling pathways [47]. In this 

perspective, it is conceivable that the significant relief of the 

symptoms of osteoarthritis such as pain, inflammation, destruction 

of cartilage and functional handicap presented in the mixture A. 

cepa bulbs and S. aromaticum spices, are based on multi-

pharmacological anti-inflammatory activity against several targets. 

To further test this secondary hypothesis, the activity of mixture of 

A. cepa bulbs and S. aromaticum spices against several pro-

inflammatory mediators was examined in this study. 

The mixture of A. cepa bulbs and S. aromaticum spices 

significantly inhibited MPO, MMP-9, IL-1β and TNF-α in synovial 

fluid in animals after induction of MIA osteoarthritis. IL-1β, which 

accelerates the degradation of cartilage by increasing the 

expression and activity of enzymes degrading the matrix while 

interfering with the synthesis of the main components of 
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extracellular cartilage matrix, is one of the most important 

inflammatory and catabolic cytokines in the pathophysiology of 

arthritis [48]. MMPs are major factors contributing to the 

degenerative pathology of osteoarthritis and as first level 

therapeutic targets so that drugs control osteoarthritis of various 

etiologies by their inhibition [49]. Among several MMPs, MMP-9 is 

involved in the senescence of chondrocytes induced by mechanical 

overload in osteoarthritis [49,50]. In osteoarthritis cartilage and 

synovial fabric, the MMP-9 is an enzyme which is increased by IL-

1β and TNF-α, and it contributes significantly to the degradation of 

collagen. The fact that MMP-9 is also induced by non-inflammatory 

mechanisms, even when the activity of pro-inflammatory cytokines 

is not important, is an essential consideration in the development of 

osteoarthritis therapy [51]. Since MMP-9 is considered to be one of 

the most specific targets for the development of potential inhibitors 

for the treatment of osteoarthritis based on a certain number of 

previous studies, the significant inhibitory efficiency of the mixture 

of A. cepa bulbs and S. aromaticum spices against MMP-9 in this 

study suggests that it can be a component in the management of 

osteoarthritis.  

Nitrite oxide synthase (NOS) induce damage to cartilage 

by increasing the activity of MMPs and downregulation of collagen 

biosynthesis. In addition, IL-1β and TNF-α activate the nuclear 

factor kappa B (NF-kB) signaling pathway by reacting with NO to 

produce peroxynitrite, which promotes the expression of NOS [52]. 

Since NOS functions as a crucial mediator in the pathogenesis of 

osteoarthritis, the inhibition of NOS2 is also studied as an emerging 

pharmacological mechanism for potential candidates for the 

management of joint pathologies. The effects demonstrated by the 

mixture of A. cepa bulbs and S. aromaticum spices against the 

main pro-inflammatory mediators in this study go beyond the 

simple confirmation of its excellent anti-inflammatory effects and 

provide a certain confirmation of the hypothesis that this mixture is 

worthy of being counted among the potential candidate against 

osteoarthritis.  

Oxidative stress plays an important role in osteoarthritis 

pathogenesis [53,54] since patients with osteoarthritis are exposed 

to powerful oxidative stress [55]. Antioxidants are very effective in 

modifying oxidative enzyme levels in osteoarthritis [56]. The early 

stages of osteoarthritis pathogenesis are associated with an 

important alteration of SOD expression [57]. In patients with 

osteoarthritis, an increase in MDA is generally observed, a 

decrease in glutathione (GSH) and a decrease in Catalase (CAT) 

and SOD activities [54]. Peroxidation of MDA or lipids increases in 

plasma and synovial fluid of osteoarthritis patients and patients 

with rheumatoid arthritis [54]. The results of our study have shown 

that MIA's intra-articular injection has caused a decrease in SOD 

and CAT activities, a decrease in GSH levels and an increase in 

the level of MDA in non-treated osteoarthritis animals. The 

activities of SOD and CAT, as is the GSH level, significantly 

increased in the groups treated with the aqueous extract of the 

mixture A. cepa bulbs and S. aromaticum spices. These increases 

were significantly more important than in the untreated 

osteoarthritis group. These results confirm that the aqueous extract 

of the mixture A. cepa bulbs and S. aromaticum spices have 

bioactive compounds with antioxidant ownerships. This complex 

with A. cepa bulbs and S. aromaticum spices protects the state of 

the patient by anti-hyperalgesia activity, anti-inflammatory activity, 

delaying platelet aggregation, improving antioxidant activity and 

trapping free radicals, inhibiting the expression of pro-inflammatory 

cytokines and other factors inflammatory parameters. 

 

 
Figure 1. Effect of the aqueous extract of the mixture of Allium cepa bulbs and Syzygium aromaticum spices on body mass, inflammation and 

hypersensitivity of the osteoarthritis induced by MIA.  

Data are shown as mean ± SEM, n = 6; αp<0.05; βP<0.01; ʎp<0.001 significant compared to the normal witness; ap<0.05, bp<0.01, cp<0.001 significant compared to 

the NaCl. 
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Figure 2. Effect of the aqueous extract of the mixture of Allium cepa bulbs and Syzygium aromaticum spices on the number of stools (A), the 

number of licking (B) and the number of jumps (C) of the rats made osteoarthritis induced by MIA.  

Data are shown as mean ± SEM, n = 6; αp<0.05; βP<0.01; ʎp<0.001 significant compared to the normal witness; ap<0.05, bp<0.01, cp<0.001 significant compared to 

the NaCl. 
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Figure 3. Effect of the aqueous extract of the mixture of Allium cepa bulbs and Syzygium aromaticum spices on the total distance traveled (A), 

average speed (B), total mobility time (C), total immobility time (D), mobility time episode (E) and immobility time episode (F) of the osteoarthritis 

induced by MIA.  

Data are shown as mean ± SEM, n = 6; αp<0.05; βP<0.01; ʎp<0.001 significant compared to the normal witness; ap<0.05, bp<0.01, cp<0.001 significant compared to 

the NaCl. 
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Figure 4. Effect of the aqueous extract of the mixture of Allium cepa bulbs and Syzygium aromaticum spices on the number of lines crossed (A), 

time spent in the peripheral zone (B), time spent in the central zone (C), distance traveled in the peripheral zone (D) and number of entry into the 

central zone (E) of the osteoarthritis rats induced by MIA.  

Data are shown as mean ± SEM, n = 6; αp<0.05; βP<0.01; ʎp<0.001 significant compared to the normal witness; ap<0.05, bp<0.01, cp<0.001 significant compared to 

the NaCl. 
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Figure 5. Effect of the aqueous extract of the mixture of Allium cepa bulbs and Syzygium aromaticum spices on spontaneous locomotion of the 

rats with osteoarthritis induced by MIA. 

 

 
Table 1. Effect of the aqueous extract of the mixture of Allium cepa bulbs and Syzygium aromaticum spices on some parameters of the 

osteoarthritis rats induced by MIA. 

 Dose 

(mg/kg) 

White cell 

(103/µL) 

Red cell 

(106/µL) 

Hemoglobin 

(g/dl) 

Hematocrite 

(%) 

Platelets 

(103/µL) 

MHCC 

(g/dl) 

CHCC  

(pg) 

Lymphocyte 

(103/µL) 

Monocytes 

(103/µL) 

Granulocyte 

(103/µL) 

Normal 

control 

- 11.48 ±  

0.15 
9.68 ±  

0.29 
15.12 ±  

0.40 
38.80 ±  

1.65 
459.20 

±17.43 
37.50 ± 

1.22 
36.93 ± 

0.63 
4.33 ±  

0.17 
1.40 ±  

0.04 
4.95 ±  

0.16 
NaCl 0,9% - 17.98 ±  

0.23ʎ 
6.56 ±  

0.31ʎ 
10.50 ±  

0.54ʎ 
36.88 ±  

2.92 
877.00 ± 

10.00ʎ 
27.28 ± 

1.34ʎ 
27.35 ± 

1.47ʎ 
8.55 ±  

0.15ʎ 
4.98 ±  

0.16ʎ 
7.65 ±  

0.18ʎ 
Diclofenac 5 14.13 ±  

0.44ʎc 
8.81 ±  

0.12c 
12.70 ± 

 0.77 
37.71 ±  

1.49 
653.00 ± 

18.11ʎc 
31.65 ± 

2.39 
32.93 ± 

1.28a 
6.50 ±  

0.16ʎc 
2.32 ±  

0.09ʎc 
6.07 ± 0.08αc 

Aqueous 

extract 

100 12.30 ±  

0.22ʎc 
9.15 ±  

0.11c 
13.33 ±  

0.12b 
37.41 ±  

1.15 
522.13 ± 

10.25ʎc 
31.13 ± 

1.29 
33.42 ± 

0.77αa 
5.01 ±  

0.12βc 
2.56 ± 0.11αc 5.23 ± 0.11αc 

200 11.55 ±  

0.12c 
9.45 ±  

0.17c 
14.02 ±  

0.40c 
38.77 ±  

1.25 
462.13 ± 

14.27c 
34.22 ± 

1.34 
35.18 ± 

0.81c 
4.49 ±  

0.09c 
1.51 ±  

0.04c 
5.01 ±  

0.21c 
Data are shown as Mean ± SEM, n = 6; αp<0.05; βP<0.01; ʎp<0.001 significant compared to the normal witness; ap<0.05, bp<0.01, cp<0.001 significant compared to 

the NaCl. MHCC : Mean hemoglobin corpucular content ; CHCC : Concentration hemoglobin corpucular content 

 

 

Conclusion 
 

This study shows that the mixture of A. cepa bulbs and S. 

aromaticum spices has a protective effect on clinical symptoms of 

osteoarthritis, in particular pain, functional decline and destruction 

of cartilage, which can be linked to its significant anti-inflammatory 

effects on pro-inflammatory mediators, including IL-1β, TNF-α, 

Consequently, we suggest that the mixture of A. cepa bulbs and S. 

aromaticum spices are constituents worthy of a more in-depth 

study to determine whether it effectively modulates the complex 

inflammatory pathology of osteoarthritis according to its multiple 

component action. However, other studies on enlarged 

experimental conceptions with different components and specific 

mechanisms will be necessary to confirm whether the mixture of A. 

cepa bulbs and S. aromaticum spices is indeed a promising anti 

osteoarthritic constituent that can enter clinical trials.  
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