

  applsci-12-00677




applsci-12-00677







Appl. Sci. 2022, 12(2), 677; doi:10.3390/app12020677




Article



Measurement of the Clinical Effects of a Marine Fish Extract on Periodontal Healing—A Preliminary Clinical Interventional Study



Cristina Gabriela Pușcașu 1,*,†[image: Orcid], Aureliana Caraiane 1,†, Elena Dumea 2,†, Erdogan Elvis Șachir 1,†, Gheorghe Raftu 1,†, Radu Andrei Pușcașu 3,†, Cristina Bartok-Nicolae 1,*,†[image: Orcid], Eduard Radu Cernei 4,*,†, Liliana Sachelarie 5,*,†[image: Orcid] and Liliana Loredana Hurjui 4,*,†[image: Orcid]





1



Faculty of Dental Medicine, “Ovidius” University Constanta, 7 Ilarie Voronca Street, 900684 Constanța, Romania






2



Faculty of Medicine, “Ovidius” University Constanta, 1 Aleea Universității Corp B, 900470 Constanța, Romania






3



Faculty of Medicine, University of Medicine and Pharmacy Carol Davila, 8, Bvld. Eroii Sanitari, 050474 Bucharest, Romania






4



Faculty of Dental Medicine, “Grigore T. Popa” University of Medicine and Pharmacy, 700115 Iasi, Romania






5



Faculty of Dental Medicine, Apollonia University, Păcurari 11, 700511 Iasi, Romania









*



Correspondence: cristinap@gmb.ro (C.G.P.); dr.cristina_nicolae@yahoo.com (C.B.-N.); eduard-radu.cernei@umfiasi.ro (E.R.C.); lisachero@yahoo.com (L.S.); loredana.hurjui@umfiasi.ro (L.L.H.)






†



These authors contributed equally to this work.









Academic Editor: Gianrico Spagnuolo



Received: 23 December 2021 / Accepted: 9 January 2022 / Published: 11 January 2022



Abstract

:

The aim of the study was to assess the clinical effects of periodontal healing using a Romanian pharmaceutical compound of marine fish extract (Alflutop®). Adults with periodontal disease were included in the study group. Gingival inflammation, the degree of tooth mobility, and probing depth (PD) were recorded for each patient before and after therapy. Patients were divided into two groups: group I—after scaling and root planing (SRP), patients followed therapy with marine fish extract, Alflutop®, group II—SRP therapy alone. Statistically significant differences between groups in terms of gingival inflammation reduction (p = 0.045) were found. Tooth mobility reduction, as well as PD improvement, were also noticed after the therapy (p = 0.001), but no statistically significant differences among PD reduction rates were found (p = 0.356). Alflutop® has proven a certain therapeutic efficiency in the treatment of periodontitis in terms of reduction in the clinical signs of inflammation and tooth mobility.
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1. Introduction


Periodontal healing after specific anti-inflammatory and antimicrobial periodontal therapy can be supported by specific natural or synthetic compounds. This kind of therapy could be included as part of non-surgical therapy—and it is used after SRP (Scaling and Root Planing) therapy—in patients with periodontitis to help the healing process and possible clinical attachment gain [1]. In recent decades, periodontists have tried to find new non-invasive therapies to regenerate periodontal structures [2,3,4]. The periodontal regenerative process represents a dynamic tissue reaction, including different phenomena such as inflammation, cell proliferation, and the synthesis of extracellular matrix elements such as collagen fibers and elastic fibers [5,6]. Periodontal inflammation can be affected by poor oral hygiene, by immune response, the type of subgingival microbiota and other possible systemic diseases [7,8,9]. After full-mouth disinfection, periodontal non-surgical therapy can include the use of products having anti-inflammatory effects, increasing the host’s defense, analgesic effects, the acceleration of cellular regeneration, an increase in protein synthesis, and the acceleration of tissue healing or bone regeneration [9]. The main objective of non-surgical periodontal regeneration treatment involves the obtainment of a biologically active complex of natural compounds [10,11,12] aimed at assisting periodontal healing. In this context, natural biological chemical compounds are increasingly preferred as treatment alternatives. One of these compounds is Alflutop®, a Romanian pharmaceutical bioactive concentrate of marine fish, from the Black Sea, which is widely used in the treatment of degenerative osteoarticular diseases, inflammatory rheumatism or post-traumatic osteitis [13]. In vitro, Alflutop® has antioxidant and anti-inflammatory activity [14,15] and improves the proliferative status of chondrocytes [16]. Additionally, studies proved its effectiveness in reducing inflammatory cascade progression by inhibiting the release of pro-inflammatory cytokines such as interleukins (IL 6 and IL 8) and tumor necrosis factor-alpha (TNFα) and is similar to the anti-inflammatory effect of dexamethasone [14]. According to previous research, the pharmaceutical properties of Alflutop® also include analgesic effects [17]. Past studies used the marine fish extract (Alflutop®) in dentistry, in endodontics, and in chronic periapical periodontitis after cleaning and shaping the root canal. The results showed the regenerative properties of Alflutop® used in endodontic temporary root canal treatment [18].



The aim of this research was to assess the clinical effects of the marine fish extract Alflutop® in periodontal therapy. Substances composing Alflutop® are natural and, according to the manufacturer, aimed at enhancing the proper metabolism at the joint’s level and repairing the cartilage.




2. Materials and Methods


2.1. Study Population


A clinical interventional study was conducted in Constanța—on adults selected randomly from those who required periodontal therapy—in the Periodontology Department of Dentistry Faculty, Ovidius University of Constanța, during August–December, 2021. Ethical approval for the study was obtained from the Bioethics committee of Ovidius University (nr. 10788/30.08.2021). The study was conducted following the Helsinki declaration revised in 2013. All the patients selected and diagnosed with periodontitis, stages II–III—according to the classification which was presented at the 2017 World Workshop by the American Academy of Periodontology (AAP) and the European Federation of Periodontology (EFP) [19]—had no comorbidities or previously known allergies to any drug, were considered eligible and were included in the study group after having signed the informed consent for the research. The identity of all treated subjects was kept anonymous.




2.2. Clinical Protocol


A previously standardized dentist performed the oral examinations of the patients using a Williams probe (Hu-Friedy) and a flat dental mirror. The first clinical exam recorded the degree of periodontal involvement, assessed by the Gingival Index (GI), Papilla Bleeding Index (PBI), degree of tooth mobility probing depth (PD), and clinical attachment loss (CAL). The evaluation of pathologic tooth mobility was based on the usual scoring system [2]: 0—no mobility, 1—horizontal mobility less than 1 mm, 2—horizontal tooth mobility exceeding 1 mm, and 3—axial tooth mobility. Periodontal probing was carried out with a Williams probe (Hu-Friedy), in 6 points for each tooth. Maximum PD was recorded as the distance from the gingival margin to the deepest site reached by the blunt end of the periodontal probe. Bleeding on probing, expressed by PBI, was recorded simultaneously with PD measurements. The scores for PBI [2] were: 0—no bleeding, 1—single bleeding point, 2—multiple bleeding points, 3—bleeding filling interdental space, and 4—profuse bleeding or blood drop. GI (Löe & Silness 1963) scores were [2]: 0—normal aspect, 1—slight change in color and texture of the gingiva, no bleeding, 2—inflammation and bleeding on probing, 3—advanced inflammation and severe bleeding on probing. A periodontitis case was defined according to the new classification proposed by consensus in the last World Workshop on the Classification of Periodontal and Peri-Implant Diseases and Conditions in 2017 [19]. A periodontitis case was considered when: there was interproximal clinical attachment loss (CAL) in ≥2 non-adjacent teeth, or ≥2 teeth with buccal or palatal site affected by CAL ≥ 3 mm and PD > 3 mm (in the same site) were detected, and PD ≥ 4 mm [19].




2.3. Subject Eligibility


Subjects qualifying for the study met the following inclusion criteria:




	-

	
Over 25 years of age;




	-

	
No known systemic pathology;




	-

	
No known allergy;




	-

	
Not alcohol or vitamin consumers;




	-

	
No periodontal treatment in the last 6 months.









Patients were excluded for one of the following conditions:




	-

	
Smoking;




	-

	
Pregnancy;




	-

	
Antibiotic intake within 8 weeks of the baseline examination.









The initial study group included 88 subjects, divided into two groups of 44 subjects each (group I—test and group II—control). Because of the reduced sample size, the simple randomization method was used with computer-generated numbers assigned initially for every subject, then the numbers were associated randomly, either within the test or control groups. Group I (test) received Alflutop® after scaling, root planning, and debridement (SRP), and group II (control) only received SRP therapy. After SRP, group I cases received infiltrations with Alflutop® solution into the mobile mucosa of the affected sites, or, in case of generalized periodontitis, into the mobile mucosa of the canine–premolar area, 2–3 times per week until all 10 vials were finished (approximately 3–4 weeks). A topical anesthetic was previously administered. Periodontal status was assessed for both cases and controls, before and after one month of periodontal therapy, by a single-blinded examiner who did not discuss with the patients the type of periodontal treatment they received. The evolution of inflammation indices, tooth mobility, and maximum PD were recorded in the database for all subjects. Appointments were made for all patients, for every treatment visit, as well as one month after the last infiltration with Alflutop® (test group). Patients from the control group were scheduled for the second periodontal examination one month after SRP treatment. Both groups of patients received oral hygiene instructions, and the use of antiseptic solution or antimicrobial treatment was forbidden until the final clinical examination.



The active ingredients of Alflutop® are based on anchovy (Engraulis encrassicholus ponticus), sprot (Sprattus sprattus sprattus), and puzanka (Rizeafca nordmanni) extracts, purified and deproteinated. The chemical composition of this bioactive small marine fish concentrate is extremely complex, represented by glycosaminoglycans (GAG), proteoglycans, glycoproteins, hyaluronic acid (C14H21NO11), chondroitin 6-sulfate (C28H42N2O28S2), chondroitin 4-sulfate (C13H21NO15S), dermatan sulfate (C14H21NO15S), keratan sulfate (C28H48N2O32S4), low-molecular-weight polypeptides, free amino acids, myoinositol, glycerol-phospholipids, nitrogen, sulfur, phosphorus and microelements (Na, K, Fe, Ca, Mg, Cu, Mn, Zn), and distilled water and phenol used as excipients [20].



From the test group, only 35 patients could finalize the research. The other 9 patients did not finalize the protocol for other reasons which were unrelated to the therapy results (2 patients did not present in time and could not finish all 10 infiltrations, and 7 patients finished the infiltrations, but they did not present for the final assessment one month after therapy). Among the test group, after SRP therapy, 14 patients did not come for the final clinical examination. One month after therapy, 9 patients did not come, and 5 patients presented some days later than scheduled, so their data were not included in the evaluation (Figure 1). The final study groups are group I (test) with 35 cases and control group II with 30 patients.



The statistical analysis was performed using IBM SPSS statistics software version 20. Data are presented as mean ± standard deviation (SD) or percentage for categorical variables. Descriptive statistics were performed within the two groups of cases and controls before and after therapy. Two-proportion z-tests that allow the comparison of the two proportions to see if they are the same were used to evaluate the evolution of the GI, PBI, and the degree of pathologic tooth mobility in both control and test groups, before and after therapy. The null hypothesis (H0) for the test is that the proportions are the same. The Wilcoxon signed-rank test and the Mann–Whitney U test were used to compare the differences between probing depth (max) before and after therapy in both the tests and the controls. Levene’s test for the equality of variances was used to assess the age and sex distribution among the subjects in both groups. The subject was the unity of analysis for all statistical comparisons with the level of statistical significance set at p < 0.05. Sample selection bias, confirmation bias, and publishing bias could influence the results. The non-significant improvements of the clinical parameters were reported together with relevant correlations to address potential publishing and confirmation bias. The loss of participants could influence the study results, as the control group lost more participants than the test group. The performance bias was addressed by providing the same treatment protocol in both groups (SRP), followed by an additional 10 infiltrations with the active ingredient in the test group. The patients that could not present for all 10 injections were excluded from the final evaluation. Additionally, smokers were excluded from the study participants.





3. Results


Sixty-five patients with periodontitis were divided into group I with 35 cases, mean aged 50.4 ± 10.6 years old (limits: 34–67 years), and group II with 30 controls, mean aged 44 ± 19 years old (limits: 25–81 years). No statistically significant difference was found between the age of subjects from the two groups (t = 1.321, df = 28.35, p = 0.197).



The distribution by age and gender revealed a similar mean age of males and females in the group of cases and younger females in the control group (Table 1).



For group I (test), no statistically significant difference was noted among the mean age group of males and females (t = 0.589, df = 23, p = 0.561). For group II (control), statistically significant differences were noted among the mean age group of males and females (t = −8.219, df = 18, p < 0.001) (Levene’s test for equality of variances).



After finishing the administration of all 10 Alflutop® vials and SRP, respectively, all patients were examined, and the final measurements were compared with the initial ones. No side effects of Alflutop® were reported, even pain at the infiltration sites.



The Gingival Index (GI), measured before and after therapy in both groups and analyzed using a two-proportion z-test, noticed no statistically significant differences for score 0 (normal aspect) registered in more than a half of cases and controls (n I = 14; 56% vs. n II = 13; 65%; p = 0.540), and score 1 (mild inflammation and no bleeding) was 2 times greater in cases (n I = 11; 44% vs. n II = 4; 20%; p = 0.090). Statistically significant differences were recorded between cases with a score of 2 of the GI (moderate inflammation, bleeding on probing) after Alflutop®, who presented a statistically significant reduction of GI score to 1 or even zero after therapy (p = 0.045) compared to controls (Figure 2).



The PBI score of 1 underwent a statistically significant reduction in the Alflutop® group vs. the SRP groups (p = 0.045) (Figure 3).



A statistically significant reduction in pathologic tooth mobility was observed in patients from group I, compared to the control group, for cases with first-degree tooth mobility (p = 0.02), as well as for lesions exhibiting second-degree tooth mobility (p = 0.045) (Figure 4).



Maximum PD significantly reduced in both groups when comparing initial and final measurements (before and after therapy) (p = 0.001), but the reduction rate was not statistically significant among cases vs. controls (p = 0.356).




4. Discussion


This preliminary study aimed to evaluate the clinical effects of treatment with SRP and Alflutop®, compared with the clinical effects of SRP alone. All the participants from group I tolerated the Alflutop® therapy well, and no side effects were noticed as other studies mentioned before [21,22]. The clinical effects of the Alflutop® solution used in the test study group in conjunction with SRP resulted in a reduction in GI and PBI scores. Additional therapy with Alflutop® can also contribute to a reduction in inflammation not only in gingival tissues but also at the level of the periodontal ligament fibers, suggested by the decrease in pathologic tooth mobility, supporting the hypothesis of anti-inflammatory action in both gingival tissues and periodontal ligament fibers. This reduction in pathologic tooth mobility after Alflutop® therapy was noticed more often in sites with severe inflammation than in sites with advanced bone loss.



Periodontal disease could have some characteristics similar to osteoarticular diseases, being characterized by the loss of tooth-supporting tissues (alveolar bone and periodontal ligaments) induced by an immune response activated by periodontal pathogens. This is the reason why we used Alflutop® infiltrations as an adjuvant for periodontal treatment. The elimination of pathogen microbiota from periodontal pockets is crucial, but the need for arresting bone loss mechanisms led to the use of different healing methods and the use of different compounds, such as marine-derived biomaterials, to provide healing [23,24,25].



The stimulation of the chondrocyte proliferation could be considered a therapeutic solution for periodontal disease as it was revealed in osteoarticular diseases [22]. Periodontal tissues are supporting structures of both alveolar bone and periodontal ligaments, which can be considered a relatively inflexible joint.



This was the main aspect that led us to choose marine fish extract (Alflutop®) for periodontal anti-inflammatory and regeneration therapy.



Periodontal disease involves both alveolar bone and periodontal ligament resorption, as well as endodontic periapical lesions. Histological investigations have shown the osteoregenerative abilities of Alflutop® can possess a significant clinical efficiency for temporary placement into root canals in the treatment of periapical bone defects and for stimulating the regeneration of the damaged periapical tissues [18,26]. For periodontal therapy, the active substance should be administrated via infiltration, in the mobile mucosa, in front of the periodontally compromised teeth. If the periodontal destruction is generalized, the product will be injected into the mobile mucosa in front of canine–premolar teeth [1]. Therapeutic efficacy at the periodontal level could be improved by delivering drugs directly to the oral mobile mucosa [27] or by using other marine-derived drug-delivery biomaterials, such as chitosan [28].



Several studies [18,29,30] have shown that, in the case of periapical endodontic lesions, Alflutop® solution, applied intracanally, had regenerative properties observed one month after treatment.



Because both periodontal disease and rheumatoid arthritis have similar pathways [25,29], natural compounds with anti-inflammatory effects and regenerative properties are needed in order to arrest inflammation and to stimulate an organism to regenerate lost tissues. If the regenerative effects proven by studies [21,24] can be expanded on periodontal lesions, we expect Alflutop® therapy to have a long-term stimulation effect on the alveolar bone’s regeneration, but this will be a subject of future research. It has been shown that biomaterials for the periodontal ligament and bone regeneration provide good results in terms of maintaining bone volume, also offering a high percentage of vitality, safety, and lack of complications [24,26,31].



The strength of the study might be that it includes both men and women of different ages. Additionally, no similar study has been published before; this could reflect its originality, but could also be a limitation because the comparison of the study results with similar research is currently impossible. A limitation of the study is the random selection of the participants among the patients addressed for periodontal examination. Due to the current pandemic variations, the addressability of patients to dental care decreased, and an invitation for study participation could have a very low response rate. Furthermore, the level of oral hygiene varied between the subjects during the study. The low number of study participants is one final limitation; this could be the consequence of the current pandemic because 23 of the initially enrolled patients did not finalize the protocol, even though the study protocol did not require a long-term commitment. Those 9 patients from the test group and 14 patients from the control group presented similar initial periodontal conditions to the rest of the patients, but their periodontal condition after treatment could not be recorded, which might influence the final findings.




5. Conclusions


The marine fish extract Alflutop® is a natural chondroprotective product with anti-inflammatory effects, contributing to regeneration at the cartilage level.This clinical investigation suggests that the marine fish extract (Alflutop®) could have a certain therapeutic efficiency in periodontal healing in terms of reductions in clinical signs of inflammation and tooth mobility. This study is limited to a number of patients but provides information that can be used in future research on the therapeutic efficacy of Alflutop® marine fish extract. Further research is also needed on product compliance and acceptance by different populations and age groups.
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Figure 1. Flow chart with study group characteristics. 
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Figure 2. Evolution of Gingival Index in cases compared to controls (percentage of cases exhibiting GI reduction in both control and test group). 
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Figure 3. Evolution of Papilla Bleeding Index in cases compared to controls. 
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Figure 4. Evolution of tooth mobility in both groups after therapy. 






Figure 4. Evolution of tooth mobility in both groups after therapy.



[image: Applsci 12 00677 g004]







[image: Table] 





Table 1. Age (mean) by group and by sex of the final study groups.
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Group

	
Sex

	
N

	
Minimum

	
Maximum

	
Mean

	
Std. Deviation






	
Alflutop

	
Female/Age

	
19

	
40

	
67

	
51.57

	
8.31




	
Male/Age

	
16

	
34

	
64

	
49

	
13.42




	
Control

	
Female/Age

	
19

	
25

	
46

	
33.36

	
8.88




	
Male/Age

	
11

	
50

	
81

	
69.33

	
9.20
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