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Abstract Resumen 

Context: Periodontitis causes pocket formation, gingival recession, and 
destruction of periodontal ligaments and alveolar bone. Periodontitis 
disturbs the attachment of periodontal ligaments to the maxillary and 
mandibular bones. The α-mangostin has shown role-playing in the bone 
remodeling process. 

Aims: To evaluate the potential of α-mangostin induce the TGFβ1 titer 
associated with the increased mandibular bone volume on the alveolar 
bone remodeling of periodontitis of Rattus novergicus. 

Methods: The α-mangostin used to the single administration dosage on 
the rat periodontitis model on the 7 and 14 days. TGF-β1 titer tested by 
enzyme-linked immunosorbent assay, while the X-Ray Micro-CT/Micro 
Computed Tomography examined the volume's development of the 
mandibular bone. 

Results: At the 7 days, 0.5 and 1% of α-mangostin had a better effect to 
increase the bone volume, and TGF-β1 titer has linearity of bone 
development at concentrations of 0.5 to 2%. At 14 days, 1 and 2% of α-
mangostin exhibited a better effect on inducing an increase in 
mandibular bone volume and TGF-β1 titer. The linearity of both occurs 
at concentrations of 0.5 to 1%. The Micro-CT of the mandibular bone 
showed callus or new bone formation at the edge of each treatment 
group's lesion as an indicator of bone remodeling. 

Conclusions: α-Mangostin induced an increase in the TGF-β1 titer, which 
was in line with the rise in the volume of the mandibular bone of Rattus 
novergicus.  

Contexto: La periodontitis causa la formación de bolsas, recesión gingival 
y destrucción de los ligamentos periodontales y el hueso alveolar. La 
periodontitis altera la unión de los ligamentos periodontales a los 
huesos maxilar y mandibular. Se ha demostrado que α-mangostin 
desempeña un papel en el proceso de remodelación ósea.  

Objetivos: Evaluar el potencial de α-mangostin para inducir el título de 
TGFβ1 asociado con el aumento del volumen óseo mandibular en la 
remodelación del hueso alveolar de la periodontitis de Rattus novergicus. 

Métodos: α-Mangostina se utilizó a la dosis de administración única en el 
modelo de periodontitis de rata a los 7 y 14 días. El título de TGF-β1 se 
evaluó mediante un ensayo inmunoabsorbente ligado a enzimas, 
mientras que el Micro-CT/Micro Tomografía de rayos X examinó el 
desarrollo del volumen del hueso mandibula. 

Resultados: A los 7 días, 0,5 y 1% de α-mangostin tuvo un mejor efecto 
para aumentar el volumen óseo, y el título de TGF-β1 tiene linealidad de 
desarrollo óseo a concentraciones de 0.5 a 2%. A los 14 días, 1 y 2% de α-
mangostin exhibió un mejor efecto en la inducción de un aumento en el 
volumen del hueso mandibular y el título de TGF-β1. La linealidad de 
ambos se produce a concentraciones de 0,5 a 1%. La Micro-TC del hueso 
mandibular mostró callos o formación de hueso nuevo en el borde de la 
lesión de cada grupo de tratamiento como indicador de remodelado 
óseo. 

Conclusiones: α-Mangostin indujo un aumento del título de TGF-β1, que 
estuvo en línea con el aumento del volumen del hueso mandibular de 
Rattus novergicus.  
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INTRODUCTION 

Periodontitis is a disease caused by an increase 
in plaque formed as a result of bacterial metabo-
lism. This infection is characterized by damage to 
the periodontal tissues, including the periodontal 
ligament and alveolar bone. (Könönen et al., 2019) 
The level of alveolar bone loss depends on the host 
response stimulated by the bacterial infection (Hi-
enz et al., 2015). The impact of periodontitis can 
cause pocket formation and gingival recession, 
and tooth loss (Schätzle, 2005). In periodontitis, the 
bacteria gradually damage the mandibular bone 
and periodontal ligament, thereby disrupting the 
teeth (Hajishengallis, 2015). The main impact on 
mandibular bone destruction is to increase the 
tooth-supporting tissue's destructiveness and de-
crease the function of the teeth and gingiva. 
Chronic periodontitis can lead to mandible bone 
loss (Wactawski-Wende et al., 1996). 

The therapy aims to stabilize, reorganize the 
gingival tissue, periodontal fibers, and alveolar 
bone (Yang et al., 2020). The treatment of tooth 
mobility in periodontal disease is determined by 
the degree of damage to the bone supports. Treat-
ment of mobility due to periodontal space widen-
ing can be accomplished with occlusal adjustments 
and periodontal therapy (Soares et al., 2011). In 
treating teeth with gingival inflammation and high 
mobility, and loss of bone tissue, a combination of 
periodontal treatment and occlusal adjustments 
and dental restraint is performed. The mandibular 
bone damage is complicated to heal to affect and 
interfere with periodontitis treatment (Jati et al., 
2016). Bone remodeling is a strategic one to restore 
the mandibular bone function to support the alve-
olar bone and periodontal ligament so that infec-
tion healing is in line with bone care (Jiang et al., 
2016). 

The use of antiresorptive drugs reduces bone 
remodeling in mandibular bone therapy (Song, 
2019). Besides, the use of antiangiogenic drugs 
such as Vascular endothelial growth factor (VEGF) 
antagonists has shown promising results. Howev-
er, these treatments are not curative and can have 
significant side effects (Hu and Olsen, 2016). The 

use of natural ingredients is a focus in the herbal 
world for the bone remodeling process. Mango-
steen bark extract (Garcinia mangostana) combined 
with demineralized freeze-dried bovine bone xen-
ograft (DFBBX) can reduce inflammation, reduce 
osteoclasts, decrease alveolar bone resorption, and 
also increase BMP2 expression and alveolar bone 
regeneration (Kresnoadi et al., 2017). 

The α-mangostin reported as an anti-
inflammatory in adipose tissue in metabolic disor-
ders of aging. Besides, α-mangostin can bind the 
ligand of nuclear factor-κB receptor activators, 
which induces osteoclast formation and bone re-
sorption (Hong et al., 2018). Transforming growth 
factor-beta (TGF-beta) is reported to be involved in 
bone remodeling, including mandibular bone be-
cause TGF-beta plays a role in stimulating matrix 
protein synthesis. Furthermore, TGF-beta plays a 
role in embryonal development, cell differentia-
tion, hormone secretion, and immune function. 
TGF-β1 is a regulatory immune cytokine that regu-
lates immune cell proliferation, skeletal system 
formation (osteoimmunology), and skeletal tissue 
development and maintenance (Kasagi and Chen, 
2013). 

TGF-β1 significantly affects the periodontal tis-
sue response regulation and other inflammatory 
mediators involved in periodontal tissue repair. 
(Gürkan et al., 2006) The results of this study clari-
fy the role of TGF-β1 as a regulatory immune cy-
tokine that regulates the development of the man-
dibular bone volume of Rattus novergicus in a peri-
odontitis model with alveolar bone. 

MATERIAL AND METHODS 

Ethical procedures 

The general research was approved of ethical 
clearance by Medical Faculty, Universitas Andalas, 
Padang Sumatera Barat, Indonesia, 569/KEP/FK/ 
2018. Meanwhile, the sub research in the periodon-
titis model used to the animal model of ethical 
clearance was approved by Veterinary Faculty, 
Universitas Syiah Kuala, Darussalam, Banda Aceh, 
Indonesia No. 94/KEPH/VII/2020. A total of 36 
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rats were used in four groups that were influenced 
by α-mangostin. Rattus novergicus, as a model rat 
in this study, had a 10-week age and a bodyweight 
of 200 g. Before treatment, the rats were acclima-
tized for seven days in a conducive environment 
(temperature, water, food, light-dark cycle, and 
noise). The treatment of experimental animals in 
this study used the ARRIVE (Animals in Research: 
Reporting In Vivo Experiments) guidelines re-
leased by the National Center for the Replacement, 
Refinement, and Reduction of Animals in Research 
(NC3Rs) (Kilkenny et al., 2010; Nam et al., 2018). 

Plant material 

The plant as an assay material was obtained 
from Sumatera Barat Province, Indonesia. Garcinia 
mangostana L. was purified α-mangostin from Ba-
tusangkar, Kubang Landau (-0.4555771, 
100.6409525), certificate of analysis No: 11/Rc-
Fp/2017 by Andalas Sitawa Fitolab Andalas Uni-
versity, Padang, Sumatera Barat, Indonesia (GPS 
Coordinate, -0.9476875,100.4529375), Product 
codes RC08402. The assay materials were collected 
by the writer Deddi Prima Putra from the Biota 
Sumatera Laboratory, Universitas Andalas, Pa-
dang, Sumatera Barat, Indonesia. 

The isolation of α-mangostin refers to Mahato 
et al. (2019). The α-mangostin was isolated from 
pericarp of mangosteen rind. The purification pro-
cess begins in two stages, namely extraction and 
fractionation. In the extraction process, the sim-
plicity of the pericarp dry powder of the mango-
steen rind is macerated with methanol as a sol-
vent. Then the methanol extract was fractionated 
liquid with dichloromethane and water as a sol-
vent. Then the dichloromethane fraction was col-
lected. Furthermore, the fractionation process was 
carried out using the normal phase column chro-
matography method, then the silica gel stationary 
and mobile phases. This process uses a binary gra-
dient method with a variation ratio of the mixture 
of n-hexane-dichloromethane. The subfraction 
obtained was monitored by thin-layer chromatog-
raphy, and the subfraction containing α-mangostin 
was recrystallized using ethyl acetate-hexane as a 
solvent. Furthermore, α-mangostin was examined 
for purity by UV-Vis spectrum of High-

Performance Liquid Chromatography (HPLC). 
Then the spectroscopic data were taken (Fig. 1). 

Periodontitis model 

In this study, hyaluronic acid (Global Xtra, 
DermaFill Globa, Parid, France) was used as a pos-
itive control group at a dose of 25 mg/mL (Chang 
et al., 2016). While the concentration of α-
mangostin was 200 mg/kg BW (Ng'uni et al., 
2018). According to preliminary research, α-
mangostin has an excellent ability to induce osteo-
blasts and osteoclasts at concentrations of 2.5% 
and 5%. These concentrations were used as a ref-
erence for their use in periodontitis modeling by 
reducing the dosage below 2.5%, namely 2%, 1%, 
and 0.5%, which were adopted from the study. 

This study used time variables (7 days and 14 
days) and α-mangostin concentrations (0.5, 1 and 
2%) (Ghasemzadeh et al., 2018). A total of 36 Rat-
tus novergicus were used as a model for periodonti-
tis. The treatment started with anesthesia with 
xylazine (0.05 mL/100 g body weight) intramuscu-
lar (im.) on the rat's left thigh. Furthermore, ± 5 
min later, the rats were injected with ketamine 
HCl 0.1 mL/100 g body weight to cause a sedative 
effect. Then an incision was made using a scalpel 
knife No.15 with the opening of the full-thickness 
flap. The flap opened through the masseter and 
periosteum muscles until it reached the alveolar 
bone in the molar (M1) root area and molar (M2) 
in the left mandible. The alveolar bone was re-
moved using a low-speed contra-angle with an 
inverted bur while rinsed with a saline solution of 
0.9%. 

The inflammation characterizes periodontitis, 
histological examination of blood polymorpho-
nuclear cells taken from the periodontal tissue 
pocket showed positive signs of inflammation. 
Besides, the presence of osteoblasts and osteoclasts 
was presented (Kantarci et al., 2020). The exposed 
M1 and M2 roots were cleaned with a 0.9% saline 
solution of the periodontal ligament and cemen-
tum in the next stage. The α-mangostin hydrogel 
was placed on the damaged bone area until it was 
covered by all areas (± 6 μL). It was assumed the 
acute treatment, and it also singles administration 
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application. Then the masseter muscle and skin 
were repositioned and sutured with absorbable 
surgery. The rats were then given buprenorphine 
HCl (0.01 mg/kg body weight, subcutaneous in-
jection). The end period on the seventh day and 
the fourteenth day. The mice were euthanized, 
then the mandible was taken and fixed in 10% 
formalin solution for 48 h. 

Assay of quantity TGF-β1 titer 

The evaluation of the TGF-β1 titer used the 
method of ELISA (enzyme-linked immunosorbent 
assay). It was adopted by Burhan et al. (2018). The 
rat blood serum was collected from the plexus 
orbitalis. The assessment of TGF-β1 titer using the 
TGF-β1 Elisa kit (Biolegend Max®, San Diego, CA, 
USA). A total of 10 µL of serum was added to the 
microtube. Furthermore, added 20 µL of the acidi-
fying solution, homogenized, and incubated for 10 
min at room temperature. Then added 5 µL of neu-
tralization solution, homogenized. Then the serum 
was diluted according to the concentration (200 
times dilution). Then filled each tube with a 199 µL 
diluent sample and added 1 µL serum. 

The assay procedure begins by creating a 
standard curve, with concentrations of 7.8, 15.6, 
31.3, 62.5, 125, 250, 500 µg/mL and assay buffer as 
standard zero (0 µgmL). Then 50 µL of assay buffer 
was added to each well, which would be filled 
with standard dilution or samples. The plates were 
closed with a sealer and incubated for 2 h at room 
temperature above the plug at 200 ×g. Then 
washed four times with 1× wash buffer. Then 100 
µL of TGF-β1 detection antibody solution was 
added to each well, closed and incubated at room 
temperature for one hour while vortexed at 200 
×g, then washed four times with 1× wash buffer. 
Then 100 µL of Avidin-HRP solution was added to 
each well, then closed and incubated at room tem-
perature for 30 min. Then washed five times with 
1× wash buffer. Then 100 µL of substrate solution 
was added to each well and incubated for 10 min 
in a dark room. Well, which contained TGF-β1 
turns blue. The reaction stopped with a 100 µL 
stop solution, so the color turned yellow. Then it is 
read at 450 nm in 30 min. 

Mandibular bone volume measurement  

Micro-morphometric measurements of bone 
parameters were carried out using Bruker SkyScan 
1173 micro-tomography (X-Ray Micro-CT/Micro 
Computed Tomography). Scanning was per-
formed with 75 kV X-Ray energy parameters, 100 
µA source current with 500 exposure time, image 
pixel size 12.114213 μm, and rotation step of 0.200° 
(du Plessis et al., 2017). 

The left mandible, fixed with 10% buffered 
formalin solution for 48 h, was scanned by micro-
CT. The results of the scanning image were orient-
ed in the transverse plane (margin-apical direc-
tion), sagittal plane (mesial-distal direction), and 
frontal plane (buccal-lingual direction). All regions 
were observed in the region of interest (ROI). The 
result of the projection image becomes CT tomog-
raphy (reconstructed Micro-CT images). The as-
sessment was carried out with reconstructed mi-
cro-CT images at the grey value level, namely 0 
(black) - 255 (white). Then given a false-color limit: 
0-9 (black-voids); 10-36 (purple-soft tissue and 
cancellous bone color); 37-100 (orange color-new 
tissue); 101-144 (bone-green color): 145-255 (blue to 
white-bone color compact and teeth). The bone 
volume fraction was measured as the percentage 
of bone volume filled in the region of interest us-
ing the BV/TV formula. Examinations were car-
ried out in the seven-day and 14-day groups. 

Statistical analysis  

Data on the development of mandibular bone 
volume and TGF-β1 expression between time and 
α-mangostin concentration were analyzed by 
Kruskal-Wallis Test with the Spearman correlation 
(IBM SPSS Statistics 20, International Business Ma-
chine Corporation, CA, USA). Meanwhile, the rela-
tionship between α-mangostin concentration and 
increased bone volume with TGF-β1 titers was 
analyzed by One Way ANOVA with significant 
limits (p<0.05) and marginal correlation (r = 1). 

RESULTS 

Fig. 1 shows the strength of the α-mangostin 
compound purified from the pericarp of mango-
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steen peel. The α-mangostin quantity (98.4%) was 
able to respond well to the increase in TGF-β1 titer 
(Fig. 2) and bone volume (Fig. 3) in the mandibular 
bone. Fig. 2 shows that at seven days, α-mangostin 
showed a good effect on inducing TGF-β1, espe-
cially at a concentration of 0.5%. Meanwhile, at 
concentrations of 1 and 2%, they have the same 
ability to generate TGF-β1. Fig. 3 shows that at 
seven days, α-mangostin exhibited a good effect 
on increasing bone volume, especially at a concen-
tration of 1%. Meanwhile, at 14 days, 2% of α-
mangostin revealed a better result. Fig. 4 shows 
that at seven days, the α-mangostin of 0.5 and 2% 

displayed linearity in mandibular bone develop-
ment. At the 14 days, mandibular bone develop-
ment's linearity occurred at 0.5 and 1% of α-
mangostin. These changes take into account that 
time affects the quantity of TGF-β1 titer, accompa-
nied by increased bone volume. 

Fig. 5 shows a Micro-CT image that indicates 
the formation of a new callus or bone at the edges 

of each treatment group's lesion. The -mangostin 
and hyaluronic acid (positive control) exhibited a 
different effect on the bone added volume in 7 and 
14 days (Table 1). 

 

 
 

Figure 1. Chromatographic purify/HPLC of α-mangostin.  

Chromatogram exhibits the peak of α-mangostin detected at the retention time of 6.372 min with a quantity area of 98.434%. The right 
side shows the structure of the α-mangostin compound. 

 

 

Figure 2. Expression of TGF-β1 protein titer from the 
mandibular bone after seven days and 14 days of α-mangostin 
preparation. 

At seven days, the TGF-β1 titer was higher than at 14 days, including 
the control group (hyaluronic acid). Data represent means ± SD (n=3). 
The Kruskal-Wallis test analysis showed that the TGF-β1 titer in the 
mandibular bone based on the α-mangostin concentration was not 
significantly different (p>0.05; 0.62). Meanwhile, based on time, there 
was a significant difference between day seven and day 14 (p <0.05: 
0.46). The quantity of TGF-β1 titer in mandibular bone was not 
affected by changes in time (r = - 0.89) and the concentration of α-
mangostin (r = - 0.42). 
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Figure 3. Changes in bone volume after seven days and 14 days 
of α-mangostin preparation. In general, α-mangostin affects 
increasing bone volume.  

Each α-mangostin concentration has different properties in inducing an 
increase in bone volume. The positive control (hyaluronic acid) has a 
different effect between 7 days with 14 days. Data represent means ± SD 
(n=3). Based on the Kruskal-Wallis test analysis, there was no significant 
difference in changes in the volume of mandibular bone between α-
mangostin concentrations (p>0.05; 0.56), while based on the preparation 
time, there was no significant difference between day seven and day 14 
(p>0.05: 0.27). Time has an effect on changes in mandibular bone volume 
(r = 0.48) as well as concentration (r = 0.23). 

 

  

Figure 4. Bone volume and TGF-β1 relation. A. 7 days and B. 14 days. 

The α-mangostin has effect in bone volume after seven days (0.5% and 2%) and 14 days (0.5% and 1%). Meanwhile, the positive 
control (hyaluronic acid) maximizes seven days on bone development except in 14 days. They are related to the expression 
quantity of TGF-β1. Data represent means ± SD (n=3). Generally, α-mangostin affects increasing bone volume. Each α-mangostin 
concentration has different properties in inducing an increase in bone volume. Based on the One-Way ANOVA analysis, there was 
no significant difference in the α-mangostin concentration (p>0.05; 0.85) with a positive correlation, meaning that the α-mangostin 
concentration was determined the development of volume and an increase of TGF-β1 titer. Kruskal-Wallis test analysis showed no 
significant difference in bone volume development with an increase in TGF-β1 (p>0.05; 0.419) with a positive correlation and no 
significant time change factor (p>0.05; 0.100). 

 

DISCUSSION 

This study's main objective was to report the ef-

fect of -mangostin inducing the quantity of TGF-
β1 titer associated with increased bone volume in 
the mandibular bone in Rattus novergicus, a model 
of periodontitis. TGF-β1 is an inflammatory cyto-
kine that is involved in bone remodeling and re-
sorption by stimulating protein matrix synthesis. 
TGF-β signaling plays a role in regulating bone 
remodeling. During osteoclast bone resorption, 
TGF-β released from the bone matrix. The active 
TGF-β takes mesenchymal stem cells to the bone 
resorption hole via the SMAD signaling pathway 
(Crane et al., 2016). Structurally, SMAD is similar 
to the primary signal transducer for the TGF-beta 
superfamily receptor, regulating cell development 
and growth (Hata and Chen, 2016). This study 

reported that -mangostin and hyaluronic acid 
were similar in inducing increased bone volume 
and excretion of TGF-β1 titer in mandibular bone. 
Chang et al. (2016) reported that hyaluronic acid 
effects could be increased osteoconduction and 
bone healing in clinical situations. 

The -mangostin induces a higher TGF-β1 titer 
quantity at seven days than 14 days (Fig. 2). These 
results indicate that time correlates with the level 
of absorption and pharmacodynamic properties of 
the test material while in the area of infection. 
Ghiasi (2019) reported that within 7-14 days, bone 
forms loose cell aggregates interspersed with small 
blood vessels, known as granulation tissue. The 
osteoclasts move to reabsorb the bone's dead ends, 
and another necrotic tissue is removed (Ghiasi et 
al., 2019). 
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Figure 5. Micro-CT bone volume.  

The control group (hyaluronic acid) (A) 7 days, (B) 14 days; -mangostin group 0.5% (C) 7 days, (D) 14 

days; -mangostin 1%, (E) 7 days, (F) 14 days; and -mangostin 2% (G) 7 days, (H) 14 days. 

The control group of this study also showed signs of bone regeneration after trauma. However, -
mangostin can better affect increased bone volume as an indicator of new bone formation, mainly in 
concentration 2% at 14 days. 
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The increase in TGF-β1 titer at seven days was 
related to the host immune system's inflammatory 
response activity during infection. The presence of 
blood and tissue antibodies has helped to acceler-
ate the bone healing response. TGF-β1, as an anti-
inflammatory cytokine, works to provide a signal 
for the reaction to osteoblast formation (Baht et al., 
2018). The TGF-β superfamily like TGF-β2, -β3, 
and GDF-5 have a role in endochondral chondro-
genesis and ossification (Thielen et al., 2019). These 
cytokines initiate callus tissue formation that de-
pends on the recruitment of mesenchymal stem 
cells from the soft tissue, cortex, periosteum, and 
bone marrow. Also, the systemic mobilization of 
stem cells into the peripheral blood from the hem-
atopoietic site (Bonig and Papayannopoulou, 
2012). Furthermore, bone healing and repair activi-
ty involves collagen-I and collagen-II matrices 
production (Marsell and Einhorn, 2011). This TGF-
β signal's involvement has led to bone dimension 
changes as an indicator of repair and increased 
bone volume. 

In line with pharmacological principles, the use 
of drugs for bone healing therapy must have the 
properties of recruiting and stimulating local or 
regional endogenous cells to differentiate into os-
teoblasts in the bone remodeling process. Also, it 
has properties to increase the host's immune sys-
tem to reduce inflammation (Amini et al., 2012). 
Based on this theory concept, α-mangostin may 
have bone repair properties that meet pharmaco-
logical standards for achieving bone healing char-
acterized by an increase in TGF-β1 and accompa-
nied by an increase in bone volume (Tarantino et 
al., 2009). 

The data in Fig. 3 reported that α-mangostin af-
fected increasing bone volume. Each α-mangostin 
concentration has different properties in inducing 
an increase in bone volume. Its means that concen-
tration determines bone development and re-
sponse to healing through the bone metabolic 
healing mechanism. The repair and increase in 
bone volume are primarily determined by bone 
proteins' response, such as TGF-β1, which guides 
the muscle cell defense system for bone healing 
(Loi et al., 2016). Besides, Micro-CT images of bone 
healing in this study showed the formation of new 

callus or bone at the lesion's edges (Fig. 5). Several 
studies have compared bone density measure-
ments using CT and have yielded histologically 
valid and representative results for bone structural 
parameters (Donnelly, 2011). This phenomenon is 
related to the function of TGF-β1, which acts syn-
ergistically with TGF-α in promoting cell differen-
tiation, hormone secretion, and immune function 
(Xu et al., 2018). 

The increase in bone volume corresponds to the 
new bone formation that begins with osteoid dep-
osition (Ott, 2008). Furthermore, anti-inflam-
matory cytokine prompts provide a signal to the 
defense system to carry out a corrective response. 
TGF-β has many effects on bone cells, depending 
on their phenotype and stage of differentiation. 
The TGF-β controls the production of osteoblasts 
or cells responsible for forming new bone through 
the differentiation or proliferation of osteoblasts 
(Bonewald and Mundy, 1990). 

Furthermore, the linearity of the expression of 
the TGF-β1 titer with the increase in mandibular 
bone volume after physical trauma as a model of 
periodontitis (Fig. 4) shows that α-mangostin can 
balance the host response to post-trauma new 
bone formation. Therefore, assumed that TGF-β1 
could inhibit the formation of osteoclast precursors 
and bone resorption in a greater concentration. 
Other studies have shown that TGF-β1 can inhibit 
osteoclasts associated with bone resorption and 
bone formation (Weivoda et al., 2016). Osteoclasts 
have a role in bone degradation to initiate bone 
remodeling and mediate bone loss in pathological 
conditions by increasing their resorption activity 
(Boyce et al., 2009). 

Bone remodeling is a bone resorption process 
that supplies calcium, phosphorus, carbonate, and 
bicarbonate salts to the extracellular media 
through the bone synthesis pathway to maintain 
the total bone mass (Florencio-Silva et al., 2015). 
The α-mangostin compound was shown to have 
an inducing effect of TGF-β1, accompanied by an 
increase in mandibular bone volume in the perio-
dontitis model. It was given a response to the rise 
in calcification and phosphorylation of mandibular 
bones. These two metal elements are a prerequisite 
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for bone growth or development. At least this as-
sumption can be used as a new research concept to 
strengthen the role of α-mangostin in the mandib-
ular bone remodeling process to obtain complete 
scientific information. 

CONCLUSIONS 

The α-mangostin compound with a single ad-
ministration can increase the TGF-β1 titer accom-
panied by increased bone volume. Based on the 
concentration and time of exposure, α-mangostin 
influences the quantity of TGF-β1 titer involved in 
the mandibular bone remodeling process in the 
periodontitis model. 
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