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ABSTRACT: 

    For a considerable amount of time, periodontal diseases have been recognized as 

serious health issues in various populations. It refers to a class of locally acquired 

microbially generated infections that affect the gingiva and the tissues that support the 

teeth. The two most common kinds of periodontal disorders are gingivitis and chronic 

periodontitis. It is acknowledged that the primary causative factor for the development and 

advancement of periodontitis is bacterial plaque.
 
When untreated, chronic periodontitis 

begins as an inflammatory illness of the gingiva and can eventually spread to other sections 

of the periodontal attachment mechanism, resulting in damage and collapse. Natural agents 

with antibacterial and anti-inflammatory properties may be able to manage inflammatory 

illnesses like periodontitis. Natural plant chemicals have the capacity to regulate the 

immune system's inflammatory response. 
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Objective :  

The current study aims to assess the impact of natural phytotherapy, 

specifically Moringa Oleifera Extract, on serum levels of IL-6 and leptin that are 

high in serum with chronic periodontitis. 

Introduction: 

A collection of inflammatory oral illnesses known as periodontal disease are 

brought on by oral pathogens and manifest as complex biolayers on the tooth's 

surface. The degree of this infectious disease varies from moderate and reversible 

gingiva inflammation (gingivitis) to persistent destruction  of connective tissues due 

to an imbalance between the microbial biofilm that accumulates on teeth and the 

host immunological inflammatory response. 
1
, The gum tissues separate from the 

tooth as a result of this process, resulting in the loss of bone support and a 

periodontal pocket. Consequently, deep gaps between teeth and gums that cause 
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teeth to loosen and eventually fall out, gingival recession, and gum swelling and 

bleeding during probing are all signs of chronic periodontitis (CP)  
2
.  

More than 500 bacterial species invade, and advanced periodontal diseases 

are highly correlated with red complex. P. gingivalis and Treponema denticola are 

two of the red complex bacteria seen in periodontal diseases. 
3
 One of the primary 

substances found in the membrane of Gram-negative bacteria is lipopolysaccharide 

(LPS). It has the capacity to trigger immunological reactions by activating 

periodontal tissue-resident cells, which results in the release of several inflammatory 

mediators like as adhesion molecules, chemokines, and interleukins. 
4
,  

In the acute and early chronic phases of inflammation, resident cells such 

fibroblasts and epithelial cells, as well as phagocytes (macrophages and neutrophils) 

and immune cells (lymphocytes) in established and advanced lesions, release the 

cytokines of innate immunity.
5
 Tumor necrosis factor alpha, interleukin-1beta, and 

interleukin-6 are examples of innate response cytokines that are involved in the 

pathophysiology pathways of periodontal disease, initially emerge following the 

identification and presentation of bacteria to the proper cells..
6
 Two hallmark innate 

cytokines, IL-1 beta and IL-6, have been linked to osteoclastogenesis and 

inflammatory cell migration.
7
  

Leptin (ob) is a 16 kDa non-glycosylated polypeptide hormone that is 

primarily produced by adipocytes and released into the bloodstream. It regulates 

numerous endocrine axes, consumes and stores energy, regulates thermoregulation, 

and regulates bone metabolism. 
8
 Leptin's biological actions are aided by its contact 

with the unique cell surface leptin receptor (Ob-R).
9
  In addition to being present in 

salivary gland acinar cells and oral mucosa, Ob and Ob-R have been identified in a 

number of tissues and organs, including the hypothalamus, stomach, and intestinal 

mucosa.
10

 The salivary glands and oral mucosa contain Ob and Ob-R, indicating that 

leptin activity has a role in oral disorders.
11

 

Microorganisms and the increased frequency of oral disorders are intimately 

linked, and this is because some common antibacterial medications have toxic and 

dangerous side effects. as well as the growing antibiotic bacterial resistance, there is 

a need for safe, effective, and reasonably priced alternative treatment options and 

therapies, such as herbal therapies.
12

 In the purest definition of the word, 

phytochemicals are substances made by plants that may have an effect on health. 

Numerous phytochemicals are present in Moringa oleifera, some of which are 

particularly interesting due to their potential medical benefits.
13

  

Known as the "miracle tree" or "Mother" Best Friend, Moringa Oleifera 

(MO) is the most well-known and extensively distributed species in the moringaceae 

family. It has a high nutritional value and an astounding range of medical uses 

worldwide.
14

 The leaves and blossoms of the moringa plant are used as a significant 

source of vitamins and minerals.
15

 The calcium oxalate crystals found in the leaves 

and stems of Moringa oleifera are widely known for containing a significant amount 
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of calcium. It has more potassium than bananas, more iron than spinach, more 

calcium than milk, more than oranges in vitamin C and greater than carrots in 

vitamin A.
16

 

Materials and Methods : 

       36  albino rats in good health, weighing between 150 and 200 grams, were 

utilized in this investigation. They were housed in Egypt's Nile Center for Trial 

Research. Rats were housed in conditions that were appropriate in terms of humidity 

and temperature. Grouping of animals: 

Three primary categories were identified for the animals. (12 rats for each) : 

 Group A (Control group) 

 The animals in this group were allowed to behave as totally calm control 

animals without any intervention. 

 Group B (LPS group) 

Animals of this group were injected by 30µg of  lipopolysaccharide into the 

rat mandibular gingiva of the first molar, thrice every week for ten days of induction 

of periodontal disease
 17

 

 Group C (Libopolysaccharide LPS and MO group) 

As group B, this group manipulated. Additionally, during the trial period, it was 

administered MO at a dose of 300 mg/kg once day.
18

 

Next, serum levels of IL-6 were assessed in each group to confirm that 

groups B and C had developed periodontitis. The MO leaves were bought from an 

Egyptian herbal store. The pharmacognosy department of the Faculty of Pharmacy's 

Liver Research Lab handled the extraction, purification, and extract 

preparation.Preparation of aqueous extract of MO, MO leaves were air-dried under 

room temperature. The dried leaves were powdered using a grinder to produce a fine 

uniform powder. The powder was subjected to extraction by percolation at room 

temperature using 70% Methanol. The powder was extracted several times till 

exhaustion to produce over 8 liters of alcoholic extracts. The alcoholic extracts were 

dried using rotary evaporator under vaccum at 45 oC to produce  a semi solid green 

residue. The produced residue was kept in the refrigerator till use. 

The needed dose was prepared according to the protocol (300mg/kg). The 

dose was calculated/rat (assuming rat's weight 200 grams) i.e 60 mgs/rat, which was 

found in 1.2 mL (1.2 mL contains 60 mgs of extract per rat) administered orally by 

gastric tube started the evening before starting of LPS injections.
18

   

Induction of Periodontitis: 

General anesthesia was established with intraperitoneal doses of ketamine 

hydrochloride (50 mg/ Kg) and xylazine hydrochloride (5 mg/ Kg), then were 

positioned on his back. PBS was used to dissolve 30 µg of E. Coli LPS (Strain 
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055:B5 – Sigma Chem Co., St. Louis, MO, USA), then injected bilaterally into the 

mandibular gingiva at the distobuccal aspect of the first molar (30 µg/site For ten 

days, three times a week, a total of five injections and 150 µg of LPS per site were 

administered. The injections were performed gradually and the needle was kept in 

position for a few seconds after injection to make sure the needle track did not lose 

any LPS.  

Blood sampling collection and measuring cytokines : 

All rats had blood obtained from their eyes on the first day, and on the fifteenth and 

thirtyth days, respectively, additional blood samples were taken from the hearts of 

half of each group and the other half.  entering micro-capillaries coated with heparin 

while under ketamine/xylasine anesthesia. To separate the serum, the samples were 

centrifuged for 15 minutes at 3000 RPM. Using a Pasteur pipette, The serum was 

meticulously removed and placed in sterile, dry Wasserman tubes. It was then frozen 

until investigation at a temperature of -20 oC. Next, using a rat standard ELISA kit, 

the concentrations of IL6 and leptin in serum were determined on the first (baseline), 

15th, and 30th days. 

Results: 

Table (1) Comparison of the changes in leptin levels between the study groups at 

baseline, after 2 weeks, and after a month into the investigation. 

 

shows that the difference is statistically significant between groups B and C 

in terms of the change in leptin levels from the study's baseline to one month later. 

Leptin level decreased from baseline, after 2 weeks & after a month of the study 

(0.76±0.47, 0.39 ± 0.17& 0.08±0.03, respectively) in group C  and increased level 

(0.64±0.39  , 1.15±0.53&0.87±0.47, respectively) for group B. In group A, there is a 

minor increase followed by a reduction in leptin levels from baseline after two 
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weeks and one month (0.56±0.31, 0.64±0.48, and 0.56±0.35, respectively), but there 

is no statistically significant difference. 

Table (2) Comparison of the research groups' alterations in IL-6 levels at the 

beginning, after two weeks, and after a month. 

 

demonstrates that group C had the only statistically significant difference in 

IL 6 level change from baseline to one month following the research. After two 

weeks and one month of the trial, the IL6 level dropped from baseline (39.49±10.39, 

14.92±0 & 11.91±4.5, respectively).Group B exhibits a rise in IL 6 following two 

weeks, followed by a decline after one month (51.903±26.9 & 46.38±17.09, 

respectively). There is no statistically significant difference observed between 

baseline and the two weeks (p=0.063) or between the baseline and the month 

(p=0.36). 

The results: - After two weeks and one month, group B with chronic 

periodontitis showed statistically significant elevated total levels of leptin and IL-6 

in serum, and group C with chronic periodontitis treated with Moringa oleifera 

showed highly statistically significant reduction in leptin and IL-6 in serum. LPS 

injection caused a significant increase in gingival and periodontal inflammation. 

 

Discussion 

Many diseases, such as skin conditions, respiratory issues, ear and tooth 

infections, hypertension, diabetes, anemia, and cancer, are treated with the plant in 

traditional medicine. It also has many other therapeutic uses. 
19

 Moringa leaves are a 

rich source of minerals and proteins, and they include all eight of the essential amino 

acids.. Moringa has argenine and histidine in it. Particularly for newborns who 
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cannot produce enough protein to meet their growing needs, amino acids are crucial. 

It has calcium, K, and vitamin A in it.
20 

The current study's results showed that there were no statistically significant 

differences in the study groups' baseline blood levels of leptin; nevertheless, 

following two weeks of comparison, group A and group C showed a very 

statistically significant difference in leptin levels. No discernible difference existed 

between groups A and B or B and C. These findings from the research done by 

Johnson and Shari 2001 found that the gingiva in healthy individuals had the 

highest levels of leptin, which declined as the severity of PD increased. This 

fluctuation was ascribed to the increased serum leptin level and leptin clearance 

from gingival tissue induced by the expanded microvasculature present in 

periodontitis.
 21 

After a month, there was no statistically significant difference between group 

A and B, however there was a high significant difference between group B and C 

and between group A and C, respectively. These results in accordance to 

Karthikeyan and Pradeep 2007 who carried out the study found that the degree of 

periodontal damage raised serum levels of leptin and lowered gingival crevicular 

fluid levels.
 22

 

In the current investigation, group B's serum IL-6 level was marginally higher 

at baseline than it was for groups A and C. Furthermore, after two weeks, group B's 

serum IL-6 level was noticeably greater than group C's. The inflammatory responses 

to the microorganisms that were observed in group B could account for the elevated 

levels of IL-6. These outcomes were confirmed by Monea et al., 2014 that found 

higher levels of IL-6 in the serum of patients with chronic periodontitis than in 

healthy periodontal control individuals. 
23 

 Choi et al., 2014 who revealed that 

prevotella intermedia LPS stimulated IL-6 production. 
24

 

  The elevated IL-6 levels observed in the research groups were explained by 

Noh et al., 2013 They clarified that IL-6 is expressed in a range of circumstances 

pertaining to inflammatory responses to bacterial lipopolysaccharides (LPS) and 

host immunological responses.
25

 Periodontal tissue is destroyed when IL-6 activates 

gingival fibroblasts to create collagenolytic enzymes.
26 

Visfatin expression can be 

markedly elevated by elevated proinflammatory cytokines, such as IL-6. Visfatin 

increases the expression of the inflammatory and adhesion proteins, intercellular 

adhesion molecule 1 (ICAM-1), Vascular cell adhesion protein1 (VCAM-1), As 

periodontal disease severity grows, so do leukocyte endothelial adhesion molecules 

(E-Selectin), which function in an autocrine and paracrine way to induce PGE2 

production, GCF, and serum Visfatin concentrations.
27

 

When compared to the baseline level, the group C's serum level of IL-6 showed a 

substantial decrease following Moringa Oleifera administration. These outcomes were 
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consistent with  Kardesler et al., 2010  and Kocak et al. 2016 They found that because 

periodontal therapy controls inflammation, it can lower levels of circulating inflammatory 

mediators like IL-6.
28-29

   

In the current study about leptin and IL-6 our results in agreement with Shi et 

al., 2015 who reported the In patients with aggressive periodontitis, elevated plasma 

leptin concentration may be linked to higher systemic levels of inflammatory markers.
30

 

Shimada et al., 2010  examined the relationship between patients' serum levels of 

CRP, IL-6, and leptin and chronic periodontitis. According to their findings, serum 

leptin, IL-6, and CRP levels rose as periodontal disease worsened and sharply 

declined following non-surgical periodontal therapy, suggesting that elevated serum 

leptin may increase the risk of cardiovascular disease..
31

 

There are several different therapeutic approaches to eliminate or lessen PD. 

These include of using prescription drugs, home cures, and mechanical plaque 

reduction.
32

 The chemical approach, which is predicated on systemic antibiotic 

therapy, has a danger of bacterial resistance, while the mechanical method is 

uncomfortable and painful. But the potential of natural plant compounds to control 

the immune system's inflammatory response has raised interest in them as potential 

treatments for a number of illnesses, including periodontitis. Thus, natural 

substances with antibacterial and anti-inflammatory properties may be able to 

manage inflammatory conditions like periodontitis. 
33 

That was aggremented with Swathi et al., 2016 2016 investigated to evaluate 

the effects of Moringa Oleifera extract on periodontopathogens like Aggregatebacter 

actinomycetemcomitans (Aa), Porphyromonas gingivalis(Pg), Subgingival plaque 

samples were obtained from patients suffering from chronic periodontitis, and 

Prevotella intermedia (Pi) and Fusobacterium nucleatum (Fn) were grown and 

incubated anaerobically in accordance with normal protocol.. The produced extracts 

of Moringa oliefera are used to examine the subcultured strains of Aa, Pg, Pi, and 

Fn. Their findings provided evidence in favor of Moringa oliefera's application as a 

natural antibacterial agent in periodontal therapy.
34

 

Because moringa oleifera leaves contain a variety of antioxidant components, 

including flavonoids, phenolics, ascorbic acid, and essential amino acids including 

lysine, cystine, tryptophan, and methionine, they function as a good natural source 

of antioxidants. 35 in line with our findings, Nagashree et al., 2011 revealed that 

MOE (200 mg/kg bw/day) includes compounds that function as antioxidants and 

shield the body from the harm caused by arsenite, resulting in a (substantially) 

decrease in albino rats' Hb and blood cell counts..
36
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Conclusions 

1. Rats can be given an easily generated, repeatable experimental model of 

periodontal inflammation via intragingival injection of LPS, which replicates the 

characteristics of human disease..  

2. Serum levels of leptin and IL-6 may be utilized as possible diagnostic markers 

for periodontal disease activity. 

3. systemic administration of Moringa Oleifera in the treatment of periodontal 

diseases was effective in improving the condition of the periodontitis in animals. 

4. In the end, I recommend a study and researching in evaluation the effect of 

Moringa Oleifera in the treatment of human periodontal diseases act as an 

alternative treatment in Periodontal Diseases. 
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                        تقييم تأثير العلاج بالنباتات الطبيعية عمى مستوى هرمون المبتين
 في مصل مرضى التهاب المثة المزمن

 
 عبدالعزيز عمر الشويرف

 
 الخلاصة:

من المشاكل الصحية الرئيسية في مختمف السكان لفترة طويمة . وهي تمثل مجموعة من  ةأمراض المثتعتبر 
العدوي الموضعية التي تسببها الميكروبات والتي تشمل المثة والانسجة الداعمة للأسنان. التهاب المثة والتهاب دواعم 

ف عمى المويحة البكتيرية كعامل مسبب رئيسي في بدء الأسنان المزمن هما أكثر أنواع أمراض المثة شيوعا . يتم التعر 
في المثة والذي إذا ترك دون علاج بمرور الوقت  التهابيوتطور التهاب المثة. يبدأ التهاب دواعم السن المزمن كمرض 

درة عمي لأجزاء أخرى من جهاز التعمق المثوي, ومركبات النباتات الطبيعية لديها الق وانهيارقد يتطور الي إحداث تمف 
الالتهابية المناعية, والعوامل الطبيعية لها مضادات الميكروبات ومضادات الالتهابات قد تكون لها  الاستجابةتعديل 

 القدرة عمي التحكم في الأمراض الالتهابية مثل التهاب المثة.

 

 والتهاب المثة. ,المورينقا, بكتيريا إشريشيا كولاي , 6 -انتر لوكينالمبتين, هرمون : الكممات المفتاحية

 

 

 


