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Introduction: Interrelated pathological conditions such as periodon-

titis and Type 2 Diabetes Mellitus (T2DM) remain a mystery to solve. 

Excessive production of Interleukin-1β (IL-1β) damages periodontal 

tissue and pancreatic β cells, leading to insulin resistance. Herbal 

therapy is one of the potential treatments to manage the periodontitis 

and T2DM bidirectional relationship. This scoping review explores the 

potential of herbal therapy and decreasing IL-1β in periodontitis and 

T2DM treatment. Aim: This study aims to elaborate on the effects of 

herbal therapy on decreasing IL-1β cytokines as potential targeted 

therapeutic targets for both periodontitis and type 2 diabetes condi-

tions. Methods: Literature research was conducted from 2013 to 2023 

to find relevant articles according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses Extension for Scoping Reviews 

(PRISMA-ScR) guidelines. A search was conducted in PubMed, Sco-

pus, Web of Science, and Science Direct using search terms based on 

PCC (Population, Concept, Context) predefined research questions re-

lated to T2DM, Periodontitis, Interleukin-1β expression, Natural 

Products or herbs or herbal or herbal therapy. Open access, primary 

study designs, and English language publications were included. Non-

animal studies, non-final studies, reviews, and book chapters were 

considered as exclusion. Result: Initial literature search yielded 2886 

articles, and after removing duplicates and ineligible manuscripts, 32 

articles were assessed for eligibility, with the final 9 studies included 

in the review. Conclusion: Several herbal therapies were effective in 

decreasing Interleukin-1β and correlated to systemic and periodontal 

conditions. Herbal therapy is effectively decreasing Interleukin-1β as 

a potential therapeutic target in periodontitis and Diabetes Mellitus 

Type 2 management. 
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INTRODUCTION 

Type 2 Diabetes Mellitus (T2DM) and 

periodontitis are both chronic diseases, and the 

linkage of these two diseases indicates the pres-

ence of one condition resulting in the severity 

of the other disease, and vice versa.1  Type 2 di-

abetes mellitus (T2DM) is a metabolic disorder 

with a very high prevalence rate and increases 

from year to year globally.2 The International 

Diabetes Federation in 2019 stated that T2DM 

https://jurnal.unbrah.ac.id/index.php/bdent/issue/view/77
https://doi.org/10.33854/jbd.v12i1
mailto:ahmad.syaify@ugm.ac.id


 
 

Padang: Herbal therapy suppresses interleukin-1β in periodontitis… 

  29 

B-Dent: Jurnal Kedokteran Gigi Universitas Baiturrahmah Vol. 12 No 1 (Juni 2025)       

 
 

cases globally have reached 463 million.3 The 

prevalence of diabetes between 20-79 years is 

9.3% of the world's population. T2DM occurs 

due to dysfunction of the insulin-producing or-

gan, the pancreas, in terms of secretion, action, 

or both.4 Impaired insulin regulation results in 

impaired insulin function, and elevated blood 

glucose which is known as a hyperglycemia 

condition.5,6 Uncontrolled hyperglycemia con-

ditions lead to various destructive even life-

threatening complications.7  

The most common complications of 

T2DM include cardiovascular disease, reti-

nopathy, neuropathy, and impaired wound heal-

ing.8 Chronic inflammation plays an important 

role in the development and progression of 

T2DM.5,9 Inflammatory mediators such as IL-

1β, IL-6, and TNF-α are associated with T2DM 

in forming reactive oxygen species (ROS) and 

hyperglycemia.5,9,10 The release of inflamma-

tory mediators triggered by hyperglycemia and 

mediated by oxidative stress confirmed the link 

between diabetes mellitus, oxidative stress, and 

inflammation.5 

Hyperglycemic conditions result in the 

production of secondary metabolite products 

advanced glycation end products (AGEs), and 

pro-oxidant products that can increase intracel-

lular oxidative stress (Figure 1).11 The second-

ary metabolite of AGEs binds to one of its most 

researched receptors, RAGEs.9,11 The binding 

of AGEs-RAGEs mediates oxidative stress and 

inflammation, and results in systemic athero-

sclerosis to local periodontal tissue damage of 

the oral cavity.12,13 A systematic review in 2022 

showed that periodontitis can modulate sys-

temic and local levels of AGEs even without 

hyperglycemia.14 This explains the two-way re-

lationship between periodontitis and T2DM, 

namely periodontitis plays a role in the devel-

opment of prediabetes, diabetes, low glycemic 

control, and insulin resistance.14–17

 

Figure 1. Two-Way Pathophysiological Mechanism of Type 2 Diabetes Mellitus and 

Periodontitis (Illustration generated using https://www.biorender.com/) 
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Immunohistochemical studies of gingi-

val tissue in patients with T2DM and chronic 

periodontitis show that hyperglycemia condi-

tions improve the inflammatory condition of 

the gingival tissue by activating the NLRP3 

pathway. This abnormal inflammatory re-

sponse results in tissue damage.18 T2DM com-

plications also have an impact on bones, in-

cluding increased bone fragility and impaired 

bone healing.19,20  

Oxidative stress that persists and for a 

long time disrupts biological processes, dam-

ages cellular macromolecules, and triggers in-

flammation and degenerative diseases.21 Oxi-

dative stress is an imbalance between the oxi-

dation system and cellular antioxidants caused 

by excess free radical production and reactive 

oxygen species, better known as ROS. Hyper-

glycemia in people with T2DM increases 

markers of chronic inflammation, further con-

tributing to increased ROS and ultimately lead-

ing to complications of T2DM including vas-

cular dysfunction.22 This explains that inflam-

mation is a determining factor in the onset and 

progression of T2DM and its complications.23  

A prospective clinical study was con-

ducted from April 2011 to November 2013 in-

volving patients diagnosed with T2DM with-

out primary treatment. The results showed a 

qualitative disruption of IL-1β cytokine pro-

duction by circulating monocytes in patients 

with T2DM, possibly due to NLRP3 inflamma-

tory disorders and increased IL-6 cytokine 

production.24 Levels of pro-inflammatory cyto-

kines IL-1β accompanied by TNF-α and LPS 

measured using ELISA were shown to increase 

alveolar bone loss in T2DM and periodontitis-

induced mice and a more severe impact was 

observed histopathologically. These data sug-

gest that T2DM can increase the production of 

inflammatory cytokines IL-1β and TNF-α and 

even LPS in periodontal tissue. Hyperglycemia 

conditions are also involved in the increased 

inflammatory response especially IL-1β asso-

ciated with periodontitis as it is explained in 

Figure 2.25 

Salivary levels of IL-1β along with IgA 

and MMP-8 showed a significant decrease af-

ter 12 weeks of oral prophylaxis administration 

in adult subjects accompanied by chronic peri-

odontitis compared to subjects with healthy 

periodontium. This means IL-1β can act as a 

biomarker with a good degree of accuracy for 

screening, early diagnosis, and management of 

periodontal disease.26–28  

The inflammation associated with 

T2DM and its progression has to do with the 

balance between pro-inflammatory and anti-in-

flammatory cytokines. Anti-cytokine therapy 

is known to provide promising anti-cytokine 

potential as T2DM therapy but not without lim-

itations9.   There has been some study done us-

ing herbal therapy to overcome the bidirec-

tional relationship between periodontitis and 

T2DM through the inflammatory pathway.

 

 



 
 

Padang: Herbal therapy suppresses interleukin-1β in periodontitis… 

  31 
B-Dent: Jurnal Kedokteran Gigi Universitas Baiturrahmah Vol. 12 No 1 (Juni 2025)       

 

  

Figure 2. Chronic Inflammatory Cellular Response in Periodontal Tissue (Illustration generated using https://www.bioren-

der.com/) 

 

METHODS  

Protocol and registration 

A scoping review was done using herbs or 

natural products therapy on IL-1β expression in 

Periodontitis and Type 2 Diabetes Mellitus set-

tings. A systematic search was conducted in Pub-

Med, Google Scholar, and Scopus. Two authors 

screened references independently. Data extrac-

tion was performed iteratively, and results were 

presented for each included comparison. The in-

clusion and exclusion criteria were defined.  

 

Study design  

This scoping review was developed in five 

stages, namely: (i) definition of the research 

questions, (ii) literature search strategies, (iii) as-

sessment of study eligibility and duplicates re-

moval, (iv) data extraction, and (v) summary of 

findings. The study report was structured in a 

way to contemplate all items of the PRISMA ex-

tension for scoping reviews (PRISMA-ScR).29  

 

Definition of the Research Questions 

Research questions were done using PCC 

questions, namely population, concept, and con-

text. Predefined research questions are: 

Population: T2D and Periodontitis  

Concept: Interleukin 1B expression 

Context: Natural Products or herbs or herbal 

or herbal therapy 

 

Search Strategies  

Data search strategies were conducted in 

PubMed, Science Direct, Web of Science 

(WOS), and Scopus using keywords: ((Type 2 

Diabetes) AND (Periodontitis)) AND (natural 

products) OR (herbs) OR (herbal therapy) OR 

(Herbal) AND (Interleukin 1 beta expression). 

 

Eligibility Criteria, Study Screening and Data 

Extraction 

Inclusion and exclusion criteria were iter-

atively defined along data extraction, as previ-

ously recommended by Arksey and Levac.30,31 

Different types of primary study designs, such as 

randomized controlled trials, non-randomized 

trials, were considered for inclusion. Open-ac-

cess journals and articles were considered for in-

clusion. Studies conducted before 2013 were not 

considered for inclusion, given that they might 

not reflect the current standard of practice due to 
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the fast evolution of the field over the last two 

decades. Non-animal studies, non-final studies, 

reviews, and book chapters were considered as 

exclusion. Other languages except English were 

excluded. 

 

Data Extraction 

Data extraction was performed in a Mi-

crosoft Excel® spreadsheet (2021). The frame-

work for data extraction was a priori defined in 

a way to reflect the research questions. The final 

framework was achieved after incorporating rel-

evant aspects. 

 

Summary of Findings 

Study screening was documented and pre-

sented in a PRISMA flow diagram in Figure 3.32 

Results were presented by author, published 

year, study design, natural products that have 

been used, methods, results, mainly in inflamma-

tory cytokines, and also the source of the data-

base. 

 

RESULTS 

Electronic searches retrieved 2,886 refer-

ences. After removing duplicates, outdated arti-

cles, titles, and abstracts of 2,168 references were 

screened, 910 non-English records were ex-

cluded and 1225 records were not retrieved lead-

ing to a selection of 32 studies. Identification of 

studies via databases was done using Prisma 

2020 flow diagrams by Haddaway et al., (2022) 

as presented in Figure 3.32 Nine studies were in-

cluded after the assessment of full texts and pre-

sented in Table 1.

 

 

  
Records identified from:   Records removed before screening: 

 
PubMed (n= 921) 

 
Article older than 10 years: 714 

 
Scopus (n= 770) Non-human: 61 

 
Web of Science (n= 985)  Full text non available: 383 

 Science Direct (n= 210)   

 

 
 
 

  

 

  
Records screened   Records excluded (non-English) 

 n= 2168 n= 910 

 

 
 

 

  

 Records sought for retrieval  Records not retrieved  

 n= 1258 n= 1226 

 

 
 
 

  

 

Records assessed for eligibility 
n=32  

 Records excluded: 20 

 
  Not relevant to objective of the study: 

3 

    

 Studies included in review    

 n= 9   

 
 

Figure 3. Identification of Studies Via Databases using Prisma Flow Diagram 2020.32 
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Table 1. Summary of Scoping Review 
 

No. Author, Year Study Design Natural Products Methods Result Decreasing IL-1β Source 

1. Harikrishnan et al, 2018.33 In vitro Phyllanthus amarus Schum. & 

Thonn. 

ELISA, 

qRT-PCR 

↓↓ TNF-α , 

↓↓ IL-1β, 

↓↓ PGE2 

Yes WOS 

2. Choi et al, 202234 In vivo, 

Animal study 

MSF and L. plantarum K8 lysates 

combined with LPS 

ELISA Inhibit TNF-α and synergistic effect of 

IL-1β 

Yes WOS, Science 

direct 

3. Alanazi et al, 202335 In vivo, 

Animal study 

Dodonaea viscosa extract ELISA ↓↓ serum insulin levels in diabetic rats 

↓↓ the serum TNF-α 

↓↓ IL-1β 

↓↓ caspase-3 

↓↓ NO 

↓↓ PG-2 

Yes WOS, Science 

direct 

4. Zhang et al, 202036 In vivo, 

Animal study 

Scutellaria baicalensis and Coptis 

chinensis (SC) 

ELISA ↓↓ IL-1β 

↓↓IL-6 

↓↓ TNF-α 

Yes WOS, PubMed 

5. Ryuk et al., 201737 In vivo, 

Animal study 

Tetragonia tetragonioides (Pall.) 

Kuntze (TTK) 

IHC, 

RT-PCR 

↓↓ serum concentrations of the proin-

flammatory cytokines 

↓↓ TNF-α 

↓↓monocyte chemoattractant protein-1 

↑↑ β-cell masses 

↓↓ β-cell apoptosis 

↓↓ Il-1β expressions 

Yes WOS, PubMed 

6. Li et al., 201838 In vitro and in 

vivo study 

Ursolic acid ELISA, WB, 

Histological 

↓↓ TNF-α, IL-1β, IL-6 and IL-18 lev-

els 

Yes PubMed 

7. Hu et al, 202139 In vivo, 

Animal study 

Angelica Dahurica Histology and 

Immunofluorescence; 

WB 

↑↑ wound healing 

Regulates the polarization of M1 and 

M2 subtypes of macrophages. 

↓↓ inflammation 

↑↑ angiogenesis 

↓↓ CD68, IL-1β, TNF-α, and IL-6 

↑↑ VEGF and TGF-β1protein 

Yes PubMed 

8. Sha et al, 202140 In vivo, 

Animal study 

Curcumin ELISA ↓↓ inflammatory cells infiltration 

↓↓ probing depth 

↓↓ osteoclast numbers 

the improvement of PDL 

↓↓ RANKL 

↓↓IL-1β serum concentration 

Yes PubMed; Science 

Direct 

9. Ahmad et al, 201841 In vivo, 

Animal study 

Zingerone (4-(4-hydroxy-3-

methylphenyl) butan-2-one) 

ELISA ↓↓ NF-kB 

↓↓ IL1-β, IL-2, 

IL-6 

↓↓ TNF-α 

improved the 

insulin levels 

Yes PubMed; Science 

Direct 
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Figure 4. Analysis of summary findings 

 

The results of the literature review are tabu-

lated and analyzed as presented in Figure 4. In vivo 

research and ELISA are the common study designs 

and methods used. Most of the in vivo studies were 

done using an animal model. All the studies using 

herbal therapy showed a decreased in IL-1β.  

 

DISCUSSION 

Understanding of the inflammatory pro-

cesses associated with periodontitis and diabetes 

can provide modalities for the treatment and pre-

vention of T2DM.42 IL-1β cytokine is the main 

cytokine in local and systemic inflammation. The 

pathological role of IL-1β is observed in several 

diseases, including Diabetes Mellitus and perio-

dontitis.43,44 Despite the many pathological ef-

fects of IL-1β found, IL-1β immunomodulatory 

is also developed in the therapeutic process.45 

A meta-analysis of 2921 patients from 

phase I to IV studies targeting IL-1β as diabetes 

therapy showed a paradigm shift in glycemic 

therapy in which a combination of symptomatic 

and causative therapies goes hand in hand with 

each other. This therapy does not disqualify 

novel treatments by targeting the pathogenesis 

processes that occur.46  

The developed therapeutic mechanisms of 

T2DM and periodontitis focus on inhibiting the 

inflammatory process by regulating factors such 

as cytokines.47,48 Neutralization of IL-1β cyto-

kines can prevent pancreatic B cell damage and 

can be used as a preventive treatment.49 Several 

IL-1β cytokine inhibitory agents in the form of 

IL-β antagonists such as rilonacept, anti-IL-1β 

monoclonal antibodies, and canakinumab have 

been shown to have potential as therapeutic 

agents. Inhibition of the cytokine IL-1β provides 

benefits for clinicians in understanding the role 

of these pro-inflammatory cytokines in reducing 

the disease burden of many patients.48 

The process and application of human an-

tibodies that bind closely to IL-1β neutralization 

has a potency 10-fold higher than already mar-

keted antibodies such as canakinumab.50 The po-

tential of human IL-1β monoclonal antibodies 

shows high affinity and potency in vivo and in 

vitro, making human anti-IL-1β as a potential 
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therapeutic agent.50 Literature review Cheng et 

al. in 2020 stated that IL-1β is a pro-inflamma-

tory cytokine that plays an important role in per-

iodontitis conditions. The impact of prolonged 

production of IL-1β is continuous bone damage 

due to the role of this cytokine as a stimulator of 

bone resorption. Conventional therapies such as 

SRP, surgical therapy, and antibiotics have a lim-

ited inhibitory effect on IL-1β. Herbal therapy re-

search is needed on the importance of IL-1β in-

hibition in periodontal treatment or as an adjunct 

therapy in the future.51  

Hyperglycemia as a manifestation of 

T2DM is suspected of inhibiting the effects of 

nonsurgical periodontal therapy on the cytokine 

concentration of the gingival sulcus fluid.52,53 

This statement is supported by the research of de 

Sousa Rabelo et al. (2020) which states that per-

iodontal therapy decreases local markers of in-

flammation, especially IL-1β and IFN-γ regard-

less of diabetic conditions. Double-blind ran-

domized clinical trial intervention studies 

showed that there was a decrease in IL-1β levels, 

malondialdehyde (MDA), plaque index, perio-

dontal depth, and clinical attachment loss in the 

treatment group accompanied by chronic perio-

dontitis and DM after nonsurgical periodontal 

therapy with symbiotic supplementation added.54 

Herbal ingredients have been widely used 

since ancient times to the present day and are 

widely considered for use in treating diseases re-

lated to inflammation, including periodontitis. Its 

use was widely developed as an adjunct to mod-

ulating immune system responses in the treat-

ment of T2DM and periodontitis. Natural ingre-

dients have a variety of pharmacological quali-

ties that vary such as anti-oxidative, anti-

inflammatory, anti-osteoclastogenesis, and anti-

bacterial. Natural ingredients possess the poten-

tial of medication in dealing with hyperinflam-

matory components of sufferers. Herbal ingredi-

ents with beneficial pharmacological effects are 

usually found in foods and drinks consumed reg-

ularly, as well as plants that are often found 

around us.55  

Diabetes therapy derived from herbs rec-

ommended by the WHO as an antihyperglycemic 

agent can restore the function of pancreatic tissue 

by increasing insulin concentrations. Research 

on antidiabetic therapy from this herbal plant is 

still ongoing around the world along with the 

growing challenges of diabetes. This is a chal-

lenge for clinicians as well as researchers.56 In 

vitro studies of curcumin gel application in rats 

suggest curcumin is potentially as effective as 

chlorhexidine in treating periodontitis in rats. 

The way it works is by regulating RANKL and 

serum IL-1β levels to stop bone destruction asso-

ciated with periodontitis.57 

The future of treatment innovations by 

modulating cytokines such as IL-1β by various 

supplements with herbal ingredients is still 

widely researched, supported by this review. Per-

iodontal tissue repair and decreased blood glu-

cose levels demonstrate the therapeutic effect of 

IL-1β, indicating that modulation of this cytokine 

has potential as a target for treating the bidirec-

tional relationship between periodontitis and 

type 2 diabetes mellitus (T2DM).   

 

CONCLUSION 

The inflammatory process is a pathway 

that confirms the relationship between periodon-

titis and the pathological conditions of T2DM. 
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Decreasing IL-1β expression is potentially a dual 

therapeutic target for treating both periodontitis 

and T2DM. Herbal therapies and supplements 

are capable of modulating the immune response, 

and their extensive pharmacological effects have 

the potential to lower IL-1β cytokine levels in the 

management of various diseases, including peri-

odontitis and T2DM. More research is needed to 

explore IL-1β reduction using other potential 

herbal substances as therapeutic alternatives. 

 

REFERENCES 

1. Zhou X, Zhang W, Liu X, Zhang W, Li Y. In-

terrelationship between diabetes and perio-

dontitis: Role of hyperlipidemia. Vol. 60, Ar-

chives of Oral Biology. 2015.  

2. Prawitasari DS. Diabetes Melitus dan Anti-

oksidan. KELUWIH: Jurnal Kesehatan dan 

Kedokteran. 2019 Dec 17;1(1):48–52.  

3. Saeedi P, Petersohn I, Salpea P, Malanda B, 

Karuranga S, Unwin N, et al. Global and re-

gional diabetes prevalence estimates for 2019 

and projections for 2030 and 2045: Results 

from the International Diabetes Federation 

Diabetes Atlas, 9th edition. Diabetes Res Clin 

Pract. 2019;157.  

4. Wu YY, Xiao E, Graves DT. Diabetes melli-

tus related bone metabolism and periodontal 

disease. Vol. 7, International Journal of Oral 

Science. 2015.  

5. Oguntibeju OO. Type 2 diabetes mellitus, ox-

idative stress and inflammation: examining 

the links. Int J Physiol Pathophysiol Pharma-

col [Internet]. 2019 [cited 2023 Oct 

3];11(3):45. Available from: /pmc/arti-

cles/PMC6628012/ 

6. Sanz M, Ceriello A, Buysschaert M, Chapple 

I, Demmer RT, Graziani F, et al. Scientific ev-

idence on the links between periodontal dis-

eases and diabetes: Consensus report and 

guidelines of the joint workshop on periodon-

tal diseases and diabetes by the International 

Diabetes Federation and the European Feder-

ation of Periodontology. J Clin Periodontol 

[Internet]. 2018 Feb 1 [cited 2023 Oct 

3];45(2):138–49. Available from: https://Pub-

Med.ncbi.nlm.nih.gov/29280174/ 

7. Williams R, Karuranga S, Malanda B, Saeedi 

P, Basit A, Besançon S, et al. Global and re-

gional estimates and projections of diabetes-

related health expenditure: Results from the 

International Diabetes Federation Diabetes 

Atlas, 9th edition. Diabetes Res Clin Pract 

[Internet]. 2020 Apr 1 [cited 2023 Oct 3];162. 

Available from: https://Pub-

Med.ncbi.nlm.nih.gov/32061820/ 

8. Landon R, Gueguen V, Petite H, Letourneur 

D, Pavon-Djavid G, Anagnostou F. Impact of 

Astaxanthin on Diabetes Pathogenesis and 

Chronic Complications. Mar Drugs [Internet]. 

2020 Jul 1 [cited 2023 Oct 3];18(7). Available 

from: https://Pub-

Med.ncbi.nlm.nih.gov/32660119/ 

9. Velikova T V., Kabakchieva PP, Assyov YS, 

Georgiev TA. Targeting Inflammatory Cyto-

kines to Improve Type 2 Diabetes Control. 

Biomed Res Int [Internet]. 2021 [cited 2023 

Oct 3];2021. Available from: https://Pub-

Med.ncbi.nlm.nih.gov/34557550/ 

10. Sanz M, Ceriello A, Buysschaert M, Chapple 

I, Demmer RT, Graziani F, et al. Scientific ev-

idence on the links between periodontal dis-

eases and diabetes: Consensus report and 

guidelines of the joint workshop on periodon-

tal diseases and diabetes by the International 

diabetes Federation and the European Feder-

ation of Periodontology. Diabetes Res Clin 

Pract [Internet]. 2018 Mar 1 [cited 2023 Jun 

12];137:231–41. Available from: https://Pub-

Med.ncbi.nlm.nih.gov/29208508/ 

11. Tsalamandris S, Antonopoulos AS, 

Oikonomou E, Papamikroulis GA, Vogiatzi 

G, Papaioannou S, et al. The Role of Inflam-

mation in Diabetes: Current Concepts and Fu-

ture Perspectives. European Cardiology Re-

view [Internet]. 2019 [cited 2023 Jun 

12];14(1):50. Available from: /pmc/arti-

cles/PMC6523054/ 

12. Vlassara H, Striker GE. Advanced glycation 

endproducts in diabetes and diabetic compli-

cations. Endocrinol Metab Clin North Am 

[Internet]. 2013 Dec [cited 2023 Oct 

3];42(4):697–719. Available from: 

https://PubMed.ncbi.nlm.nih.gov/24286947/ 

13. Xie J, Méndez JD, Méndez-Valenzuela V, 

Aguilar-Hernández MM. Cellular signalling 

of the receptor for advanced glycation end 

products (RAGE). Cell Signal [Internet]. 

2013 Nov [cited 2023 Oct 3];25(11):2185–97. 

Available from: https://Pub-

Med.ncbi.nlm.nih.gov/23838007/ 

14. Chopra A, Jayasinghe TN, Eberhard J. Are In-

flamed Periodontal Tissues Endogenous 

Source of Advanced Glycation End-Products 

(AGEs) in Individuals with and without Dia-

betes Mellitus? A Systematic Review. Bio-

molecules [Internet]. 2022 May 1 [cited 2023 

Oct 3];12(5). Available from: /pmc/arti-

cles/PMC9138899/ 

15. Khumaedi AI, Purnamasari D, Wijaya IP, So-

eroso Y. The relationship of diabetes, perio-

dontitis and cardiovascular disease. Diabetes 



 
 

Padang: Herbal therapy suppresses interleukin-1β in periodontitis… 

  37 
B-Dent: Jurnal Kedokteran Gigi Universitas Baiturrahmah Vol. 12 No 1 (Juni 2025)       

 

Metab Syndr [Internet]. 2019 Mar 1 [cited 

2023 Oct 3];13(2):1675–8. Available from: 

https://PubMed.ncbi.nlm.nih.gov/31336540/ 

16. Sanz M, Ceriello A, Buysschaert M, Chapple 

I, Demmer RT, Graziani F, et al. Scientific ev-

idence on the links between periodontal dis-

eases and diabetes: Consensus report and 

guidelines of the joint workshop on periodon-

tal diseases and diabetes by the International 

diabetes Federation and the European Feder-

ation of Periodontology. Diabetes Res Clin 

Pract [Internet]. 2018 Mar 1 [cited 2023 Jul 

6];137:231–41. Available from: https://Pub-

Med.ncbi.nlm.nih.gov/29208508/ 

17. Graves DT, Ding Z, Yang Y. The impact of 

diabetes on periodontal diseases. Vol. 82, Per-

iodontology 2000. 2020.  

18. Huang X, Yang X, Ni J, Xie B, Liu Y, Xuan 

D, et al. Hyperglucose contributes to perio-

dontitis: involvement of the NLRP3 pathway 

by engaging the innate immunity of oral gin-

gival epithelium. J Periodontol [Internet]. 

2015 Feb [cited 2023 Oct 3];86(2):327–35. 

Available from: https://Pub-

Med.ncbi.nlm.nih.gov/25325516/ 

19. Jiao H, Xiao E, Graves DT. Diabetes and Its 

Effect on Bone and Fracture Healing. Curr 

Osteoporos Rep [Internet]. 2015 Oct 7 [cited 

2023 Oct 3];13(5):327–35. Available from: 

https://PubMed.ncbi.nlm.nih.gov/26254939/ 

20. Marin C, Luyten FP, Van der Schueren B, 

Kerckhofs G, Vandamme K. The Impact of 

Type 2 Diabetes on Bone Fracture Healing. 

Front Endocrinol (Lausanne) [Internet]. 2018 

Jan 24 [cited 2023 Oct 3];9(JAN). Available 

from: https://Pub-

Med.ncbi.nlm.nih.gov/29416527/ 

21. Schieber M, Chandel NS. ROS function in re-

dox signaling and oxidative stress. Curr Biol 

[Internet]. 2014 May 19 [cited 2023 Oct 

3];24(10). Available from: https://Pub-

Med.ncbi.nlm.nih.gov/24845678/ 

22. Luc K, Schramm-Luc A, Guzik TJ, Mikola-

jczyk TP. Oxidative stress and inflammatory 

markers in prediabetes and diabetes. J Physiol 

Pharmacol [Internet]. 2019 Dec 1 [cited 2023 

Oct 3];70(6). Available from: https://Pub-

Med.ncbi.nlm.nih.gov/32084643/ 

23. Tsalamandris S, Antonopoulos AS, 

Oikonomou E, Papamikroulis GA, Vogiatzi 

G, Papaioannou S, et al. The Role of Inflam-

mation in Diabetes: Current Concepts and Fu-

ture Perspectives. Eur Cardiol [Internet]. 

2019 [cited 2023 Oct 3];14(1):50–9. Availa-

ble from: https://Pub-

Med.ncbi.nlm.nih.gov/31131037/ 

24. Kousathana F, Georgitsi M, Lambadiari V, 

Giamarellos-Bourboulis EJ, Dimitriadis G, 

Mouktaroudi M. Defective production of in-

terleukin-1 beta in patients with type 2 

diabetes mellitus: Restoration by proper gly-

cemic control. Cytokine [Internet]. 2017 Feb 

1 [cited 2023 Oct 3];90:177–84. Available 

from: https://Pub-

Med.ncbi.nlm.nih.gov/27918955/ 

25. Jiang ZL, Cui YQ, Gao R, Li Y, Fu ZC, Zhang 

B, et al. Study of TNF-α, IL-1β and LPS lev-

els in the gingival crevicular fluid of a rat 

model of diabetes mellitus and periodontitis. 

Dis Markers [Internet]. 2013 [cited 2023 Oct 

3];34(5):295–304. Available from: 

https://PubMed.ncbi.nlm.nih.gov/23478270/ 

26. Rangbulla V, Nirola A, Gupta M, Batra P, 

Gupta M. Salivary IgA, Interleukin-1β and 

MMP-8 as Salivary Biomarkers in Chronic 

Periodontitis Patients. The Chinese journal of 

dental research [Internet]. 2017 Jan 1 [cited 

2023 Oct 3];20(1):43–51. Available from: 

https://PubMed.ncbi.nlm.nih.gov/28232966/ 

27. ABDULLAMEER MA, ABDULKAREEM 

AA. Salivary interleukin-1β as a biomarker to 

differentiate between periodontal health, gin-

givitis, and periodontitis. Minerva dental and 

oral science [Internet]. 2023 May [cited 2023 

Oct 3]; Available from: https://Pub-

Med.ncbi.nlm.nih.gov/37162330/ 

28. Zhang Z, Liu S, Zhang S, Li Y, Shi X, Liu D, 

et al. Porphyromonas gingivalis outer mem-

brane vesicles inhibit the invasion of Fuso-

bacterium nucleatum into oral epithelial cells 

by downregulating FadA and FomA. J Perio-

dontol. 2022;93(4).  

29. Tricco AC, Lillie E, Zarin W, O’Brien KK, 

Colquhoun H, Levac D, et al. PRISMA exten-

sion for scoping reviews (PRISMA-ScR): 

Checklist and explanation. Ann Intern Med 

[Internet]. 2018 Oct 2 [cited 2025 Jan 

9];169(7):467–73. Available from: 

https://www.acpjour-

nals.org/doi/10.7326/M18-0850 

30. Levac D, Colquhoun H, O’Brien KK. Scop-

ing studies: Advancing the methodology. Im-

plementation Science [Internet]. 2010 Sep 20 

[cited 2025 Jan 9];5(1):1–9. Available from: 

https://link.springer.com/arti-

cles/10.1186/1748-5908-5-69 

31. Arksey H, O’Malley L. Scoping studies: to-

wards a methodological framework. Int J Soc 

Res Methodol [Internet]. 2005 Feb [cited 

2025 Jan 9];8(1):19–32. Available from: 

https://www.tandfonline.com/doi/abs/10.108

0/1364557032000119616 

32. Haddaway NR, Page MJ, Pritchard CC, 

McGuinness LA. PRISMA2020: An R pack-

age and Shiny app for producing PRISMA 

2020-compliant flow diagrams, with interac-

tivity for optimised digital transparency and 

Open Synthesis. Campbell systematic re-

views [Internet]. 2022 Jun 1 [cited 2025 Jan 



 
 

Padang: Herbal therapy suppresses interleukin-1β in periodontitis… 

  38 
B-Dent: Jurnal Kedokteran Gigi Universitas Baiturrahmah Vol. 12 No 1 (Juni 2025)       

 

8];18(2). Available from: https://Pub-

Med.ncbi.nlm.nih.gov/36911350/ 

33. Harikrishnan H, Jantan I, Haque A, Kumolo-

sasi E. Anti-inflammatory effects of Phyl-

lanthus amarus Schum. & Thonn. through in-

hibition of NF-κB, MAPK, and PI3K-Akt sig-

naling pathways in LPS-induced human mac-

rophages. [cited 2025 Jan 8]; Available from: 

https://doi.org/10.1186/s12906-018-2289-3 

34. Choi KH, Hong J, Kim KY, Kim H, Lee S, 

Lee Y, et al. Anti-Inflammatory Properties of 

MSF, a Lactiplantibacillus plantarum K8 Ly-

sate Fermented with Filipendula glaberrima 

Extract. Applied Sciences 2022, Vol 12, Page 

2602 [Internet]. 2022 Mar 2 [cited 2025 Jan 

8];12(5):2602. Available from: 

https://www.mdpi.com/2076-

3417/12/5/2602/htm 

35. Alanazi AZ, Al-Rejaie SS, Ahmed MM, 

Alhazzani K, Alhosaini K, As Sobeai HM, et 

al. Protective role of Dodonaea viscosa ex-

tract against streptozotocin-induced hepato-

toxicity and nephrotoxicity in rats. Saudi 

Pharmaceutical Journal. 2023 Aug 

1;31(8):101669.  

36. Zhang B, Yue R, Chen Y, Huang X, Yang M, 

Shui J, et al. The Herbal Medicine Scutellaria-

Coptis Alleviates Intestinal Mucosal Barrier 

Damage in Diabetic Rats by Inhibiting In-

flammation and Modulating the Gut Microbi-

ota. Evid Based Complement Alternat Med 

[Internet]. 2020 [cited 2025 Jan 8];2020. 

Available from: https://Pub-

Med.ncbi.nlm.nih.gov/33224253/ 

37. Ryuk JA, Ko BS, Lee HW, Kim DS, Kang S, 

Lee YH, et al. Tetragonia tetragonioides 

(Pall.) Kuntze protects estrogen-deficient rats 

against disturbances of energy and glucose 

metabolism and decreases proinflammatory 

cytokines. Exp Biol Med (Maywood) [Inter-

net]. 2017 Mar 1 [cited 2025 Jan 

8];242(6):593–605. Available from: 

https://PubMed.ncbi.nlm.nih.gov/28241734/ 

38. Li J, Li N, Yan S, Liu M, Sun B, Lu Y, et al. 

Ursolic acid alleviates inflammation and 

against diabetes-induced nephropathy 

through TLR4-mediated inflammatory path-

way. Mol Med Rep [Internet]. 2018 Nov 1 

[cited 2025 Jan 8];18(5):4675–81. Available 

from: https://Pub-

Med.ncbi.nlm.nih.gov/30221655/ 

39. Hu Y, Lei S, Yan Z, Hu Z, Guo J, Guo H, et 

al. Angelica Dahurica Regulated the Polariza-

tion of Macrophages and Accelerated Wound 

Healing in Diabetes: A Network Pharmacol-

ogy Study and In Vivo Experimental Valida-

tion. Front Pharmacol [Internet]. 2021 Jun 21 

[cited 2025 Jan 8];12. Available from: 

https://PubMed.ncbi.nlm.nih.gov/34234674/ 

40. Sha AM, Garib BT, Azeez SH, Gul SS. Ef-

fects of curcumin gel on osteoclastogenic 

bone markers in experimental periodontitis 

and alveolar bone loss in wistar rats. J Dent 

Sci [Internet]. 2021 Jul 1 [cited 2025 Jan 

8];16(3):905–14. Available from: https://Pub-

Med.ncbi.nlm.nih.gov/34141104/ 

41. Ahmad B, Rehman MU, Amin I, Mir M ur R, 

Ahmad SB, Farooq A, et al. Zingerone (4-(4-

hydroxy-3-methylphenyl) butan-2-one) pro-

tects against alloxan-induced diabetes via al-

leviation of oxidative stress and inflamma-

tion: Probable role of NF-kB activation. Saudi 

Pharmaceutical Journal. 2018 Dec 

1;26(8):1137–45.  

42. Pollack RM, Donath MY, LeRoith D, 

Leibowitz G. Anti-inflammatory Agents in 

the Treatment of Diabetes and Its Vascular 

Complications. Diabetes Care [Internet]. 

2016 Aug 1 [cited 2023 Oct 3];39 Suppl 

2:S244–52. Available from: https://Pub-

Med.ncbi.nlm.nih.gov/27440839/ 

43. Ruscitti P, Cipriani P, Cantarini L, Liakouli 

V, Vitale A, Carubbi F, et al. Efficacy of in-

hibition of IL-1 in patients with rheumatoid 

arthritis and type 2 diabetes mellitus: two case 

reports and review of the literature. J Med 

Case Rep [Internet]. 2015 Jun 2 [cited 2023 

Oct 3];9(1). Available from: https://Pub-

Med.ncbi.nlm.nih.gov/26033326/ 

44. Everett BM, Cornel JH, Lainscak M, Anker 

SD, Abbate A, Thuren T, et al. Anti-Inflam-

matory Therapy With Canakinumab for the 

Prevention of Hospitalization for Heart Fail-

ure. Circulation [Internet]. 2019 Mar 5 [cited 

2023 Oct 3];139(10):1289–99. Available 

from: https://Pub-

Med.ncbi.nlm.nih.gov/30586730/ 

45. Dinarello CA, van der Meer JWM. Treating 

inflammation by blocking interleukin-1 in hu-

mans. Semin Immunol [Internet]. 2013 Dec 

15 [cited 2023 Oct 3];25(6):469–84. Availa-

ble from: https://Pub-

Med.ncbi.nlm.nih.gov/24275598/ 

46. Kataria Y, Ellervik C, Mandrup-Poulsen T. 

Treatment of type 2 diabetes by targeting in-

terleukin-1: a meta-analysis of 2921 patients. 

Semin Immunopathol [Internet]. 2019 Jul 1 

[cited 2023 Oct 3];41(4):413–25. Available 

from: https://Pub-

Med.ncbi.nlm.nih.gov/31025084/ 

47. Jeong-Hyon K, Bon-Hyuk G, Sang-Soo N, 

Yeon-Cheol P. A review of rat models of per-

iodontitis treated with natural extracts. Jour-

nal of Traditional Chinese Medical Sciences. 

2020 Apr 1;7(2):95–103.  

48. Dinarello CA, van der Meer JWM. Treating 

inflammation by blocking interleukin-1 in hu-

mans. Semin Immunol [Internet]. 2013 Dec 

15 [cited 2023 Oct 3];25(6):469–84. 



 
 

Padang: Herbal therapy suppresses interleukin-1β in periodontitis… 

  39 
B-Dent: Jurnal Kedokteran Gigi Universitas Baiturrahmah Vol. 12 No 1 (Juni 2025)       

 

Available from: https://Pub-

Med.ncbi.nlm.nih.gov/24275598/ 

49. Aharon-Hananel G, Jörns A, Lenzen S, Raz I, 

Weksler-Zangen S. Antidiabetic Effect of In-

terleukin-1β Antibody Therapy Through β-

Cell Protection in the Cohen Diabetes-Sensi-

tive Rat. Diabetes [Internet]. 2015 May 1 

[cited 2023 Oct 3];64(5):1780–5. Available 

from: https://dx.doi.org/10.2337/db14-1018 

50. Goh AXH, Bertin-Maghit S, Yeo SP, Ho 

AWS, Derks H, Mortellaro A, et al. A novel 

human anti-interleukin-1β neutralizing mono-

clonal antibody showing in vivo efficacy. 

MAbs [Internet]. 2014 [cited 2023 Oct 

3];6(3):764–72. Available from: https://Pub-

Med.ncbi.nlm.nih.gov/24671001/ 

51. Cheng R, Wu Z, Li M, Shao M, Hu T. Inter-

leukin-1β is a potential therapeutic target for 

periodontitis: a narrative review. Vol. 12, In-

ternational Journal of Oral Science. 2020.  

52. Javed F, Al-Daghri NM, Wang HL, Wang 

CY, Al-Hezaimi K. Short-term effects of non-

surgical periodontal treatment on the gingival 

crevicular fluid cytokine profiles in sites with 

induced periodontal defects: a study on dogs 

with and without streptozotocin-induced dia-

betes. J Periodontol [Internet]. 2014 Nov 

[cited 2023 Oct 3];85(11):1589–95. Available 

from: https://Pub-

Med.ncbi.nlm.nih.gov/24835413/ 

53. Rabelo M de S, Gomes GH, Foz AM, Stadler 

AF, Cutler CW, Susin C, et al. Short-term ef-

fect of non-surgical periodontal treatment on 

local and systemic cytokine levels: Role of 

hyperglycemia. Cytokine [Internet]. 2021 Feb 

1 [cited 2023 Oct 3];138. Available from: 

https://PubMed.ncbi.nlm.nih.gov/33221157/ 

54. Bazyar H, Maghsoumi-Norouzabad L, Yarah-

madi M, Gholinezhad H, Moradi L, Salehi P, 

et al. The Impacts of Synbiotic Supplementa-

tion on Periodontal Indices and Biomarkers of 

Oxidative Stress in Type 2 Diabetes Mellitus 

Patients with Chronic Periodontitis Under 

Non-Surgical Periodontal Therapy. A Dou-

ble-Blind, Placebo-Controlled Trial. Diabetes 

Metab Syndr Obes [Internet]. 2020 [cited 

2023 Oct 3];13:19–29. Available from: 

https://PubMed.ncbi.nlm.nih.gov/32021348/ 

55. Ng MY, Lin T, Chao SC, Chu PM, Yu CC. 

Potential Therapeutic Applications of Natural 

Compounds in Diabetes-Associated Perio-

dontitis. J Clin Med [Internet]. 2022 Jul 1 

[cited 2023 Oct 16];11(13). Available from: 

https://PubMed.ncbi.nlm.nih.gov/35806899/ 

56. Xiao CJ, Yu XJ, Xie JL, Liu S, Li S. Protec-

tive effect and related mechanisms of curcu-

min in rat experimental periodontitis. Head 

Face Med [Internet]. 2018 Aug 16 [cited 2023 

Oct 16];14(1). Available from: https://Pub-

Med.ncbi.nlm.nih.gov/30115081/ 

57. Sha AM, Garib BT, Azeez SH, Gul SS. Ef-

fects of curcumin gel on osteoclastogenic 

bone markers in experimental periodontitis 

and alveolar bone loss in wistar rats. J Dent 

Sci. 2021 Jul 1;16(3):905–14.

  

  

https://pubmed.ncbi.nlm.nih.gov/30115081/
https://pubmed.ncbi.nlm.nih.gov/30115081/

