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 Abstract  

The process of bone repair after trauma or fracture will involve cells, 

signalling molecules, and processes that have been active during the 

remodelling process. The new study found that Aloin can promote the 

expression of osteogenic differentiation regulators, such as Bmp-1 

(Bone morphogenetic protein 1) and Runx1 (Runt-related transcription 

factor 1) in MC3T3–E1 cells, where Runx1 is a transcription factor in 

osteogenic differentiation—knowing and analyzing aloin extract on the 

histopathological picture of osteogenesis in Wistar strain rattus 

norvegicus fractures. This type of research is a laboratory experimental 

test with a post-test-only control group design. The population number 

will be divided into four groups, namely positive control group (+), 

negative control (-), treatment group 1, and treatment group 1, with 14 

samples using the Purposive Sampling technique. Univariate data 

analysis is presented as mean and standard deviation and one-way 

ANOVA statistical test. Data processing using computerized IBM 

version 15.0 of the SPSS program. Histopathological picture of 

osteogenesis in fractures of male rats (Rattus norvegicus) based on 

osteoblast values at least at K(-), which is 30.64, and K(+), which is 

31.90. In the P1 group, the highest average osteoblast value was 39.58, 

and P1's was 38.14. The osteoclast value is obtained at least at K(-) and 

8, and K(+) is 19.01. In the P1 group, the highest average osteoclast 

value was 16.73, and P1 was 11.70. Aloin extract did not affect the 

histopathological picture of osteogenesis in fractures of male rats 

(Rattus norvegicus) with a sig of >0.05. 

Introduction 

Bones are an essential part of the human body. Bones have various uses, especially supporting 

tools for body movement, forming a skeleton to look proportional, a source for mineral 

accumulation, and a protective agent for vital internal organs (Amelia, 2018; Busman & 

Novera, 2019; Evelyn, 2009). An imbalance between bone resorption and formation in the 

remodelling process will decrease bone density, which can lead to metabolic disease or involve 

elements of fragility, thereby triggering fracture incidents. This condition can occur due to 

various factors, ranging from accidents, repeated stress, and other pathological conditions. The 

process of bone repair after trauma or fracture involves the role of cells, signalling molecules, 

and active processes during the bone remodelling process (Satiti et al., 2020). The remodelling 

process is estimated to occur within three months (Mescher, 2011). 

There is one plant that is quite familiar, namely Aloe vera, which has many benefits, such as 

as an antibiotic, anti-inflammatory, anti-fungal function and as an ingredient which is a 

biogenic stimulator to stimulate bone graft to accelerate bone growth (Kresnoadi et al., 2014; 

Walsh, 2018). Commercially, Aloin is often known as barbaloin, which is an anthraquinone 
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glycoside compound with a bitter brownish-yellow colour from aloe vera extract or what is 

known as the aloe vera plant. Aloin has a typical glycoside group arranged in a chain, namely 

carbon hydroxybenzene, with the molecular formula C12H22O9. The hydroxyl group found in 

phenolic compounds has distinctive properties, including anti-bacterial, viral, and anti-

carcinogenic (Purba, 2020).  

The new study found that Aloin can promote the expression of osteogenic differentiation 

regulators, such as Bmp-1 and Runx1, in MC3T3 –E1 cells, where Runx1 is a transcription 

factor in osteogenic differentiation (Li et al., 2019; Septiani et al., 2020). This research aims to 

understand whether aloin extract affects the histopathological features of osteogenesis in 

fractures of male rats (Rattus norvegicus).  

Methods  

This research refers to laboratory experimental testing along with a post-test-only control group 

design research design scheme. Meanwhile, the specific animal involved in the testing process 

is the male Rattus norvegicus, carried out in the pharmacology laboratory at the Faculty of 

Pharmacy, Andalas University. The tests on animals involved reached 24 animals, with each 

group having six mice in a fractured condition, with an age range of 2 to 3 months and a body 

weight of around 150-250 grams. 

Data Collection 

Making Aloin Extract Preparations 

Making this preparation involves peeling, washing and cutting the aloe vera gel. This process 

involves a unique freeze-drying technique to change the sample's shape to the powder's 

specifications. The samples involved underwent a dilution process where the ratio was 1:1, 

namely 0.1 for acetic acid in methanol. Then, it will be centrifuged for 3 minutes at 5000 rpm. 

The sample will also go through an injection stage, which refers to HPLC, in which there is an 

element of mobile phase involvement of 0.1 acetic acid in water that has passed the filtration 

action of a 0.2µm nylon filter. 

Grouping Test Animals 

Test animals will be grouped into four groups, each with six male Rattus norvegicus. Then, the 

first group refers to the control group (-), and the second group refers to the control group (+), 

namely by administering 500mg calcium lactate, treatment group 1 (40% aloin extract), and 

treatment 2 (80% aloin extract). The preparation is given orally for one week, and then the 

bone will be taken to make a histology preparation to see osteoblasts and osteoclasts. 

Data Analysis 

Data analysis in this research was carried out using statistical tests involving the help of 

software called SPSS. Further initial testing was attempted by applying a normality test, which 

at this stage involved the Shapiro-Wilk test to find results quickly. Next, a data homogeneity 

test was carried out. After the data was proven to be homogeneous with a value of sig>0.05, 

meaning it was proven to be homogeneous in all groups, then one-way ANOVA testing was 

carried out to see the effect of aloin extract on the histopathological picture of osteogenesis in 

fractures of male rats (Rattus norvegicus). The test will be meaningful if the sig is >0.05.  

Result and Discussion 

Respondent’s Characteristics 

Histopathological Picture of Osteoblasts in Fractures that Have Been Given Aloin Extract  

Rattus norvegicus fractures are based on the lowest osteoblast value at K(-) 30.64 and K(+) 

31.90. In group P1, the mean osteoblast value was 39.58, and P2's was 38.24. 
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Table 1. Average histopathological features of osteogenesis in fractures of male rats (Rattus 

Norvegicus) after being given aloin extract 

Group 
Osteoblasts 

Mean Std. Deviation 

K (-) Negating control 30.64 8.00 

K (+) Positive Control 31.90 19.01 

P1 (Concentration 40%) 39.58 12.70 

P2 (Concentration 80%) 38.24 16.73 

During fracture healing, bone remodelling occurs, where the old or damaged bone is removed 

by osteoclasts and replaced with new bone formed by osteoblasts (Zhu et al., 2019). This aligns 

with research conducted by Machmud et al. (2019 The study's results found an increase in the 

number of osteoblast cells in both the treatment and control groups, but the value in the 

treatment group was more excellent (Machmud et al., 2019). 

Histopathological Features of Ostoeclasts in Fractures that Have Been Given Aloin Extract 

Table 2 shows the histopathological picture of osteogenesis in fractures of male rats (Rattus 

Norvegicus) based on the osteoclast value obtained at least at K(-) 0.96 and the value at K(+) 

1.32. In the P1 group, the highest mean osteoclast value was 1.24, and P1 was 1.08. 

Table 2. Average histopathological features of osteogenesis in fractures of male rats (Rattus 

norvegicus) after being given aloin extract. 

Group 
Osteoclasts 

Mean Std. Deviation 

K (-) 0.96 ,522 

K(+) 1.32 1.00 

P1 1.24 0.75 

P2 1.08 0.59 

Aloin is a potential antioxidant, where aloin extract has an inhibition level of 11.1 ± 0.55, 

higher than the inhibition level of vitamin C, namely 23.7 ± 0.50. The aloin content of aloe 

vera gel is 0.099 mg - 3.1 mg per 100 g in fresh conditions (Septiani et al., 2020). The research 

showed that the mean number of osteoclasts was lower in the treatment group compared to the 

control group. This shows an increase in the number of osteoblasts and suppression of the 

number of osteoclasts after being given aloin extract. Osteoclasts, bone-resorbing cells, 

originate from hematopoietic stem cells (HSCs) and degrade bone through the secretion of 

acids and proteolytic enzymes, such as cathepsin K (CTSK), which dissolve collagen and 

others. Matrix proteins during bone resorption (Sánchez et al., 2020). 

Several studies found that isolated Aloe vera compounds aimed at studying potential protective 

effects on bone pathogenesis. Aloe-emodin induces chondrogenic differentiation in clonal 

mouse chondrogenic ATDC5 cells associated with bone formation via BMP-2 and activation 

of the MAPK signalling pathway. In addition, Aloin has produced benefits in osteoporosis and 

osteopenia disorders by suppressing receptor activator of NFĸB ligand (RankL) induced 

through NF-κB inhibition in rat RAW 264.7 macrophage cells (Sánchez et al., 2020). 

Rattus Norvegicus Fractures 

Table 3 presents the results of statistical tests using a specific test called one-way ANOVA. 

The results were obtained if the sig value was > 0.05. It can be concluded that aloin extract had 

no effect on the histopathological picture of osteogenesis in fractures of male rats (Rattus 

norvegicus). 
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Table 3. Statistical results of the effect of aloin extract on the histopathological features of 

osteogenesis in fractures of male rats (Rattus Norvegicus) 

Group Sig Sig Limit Information 

Osteoblasts 0.713 0.05 Not significant 

Osteoclasts 0.870 0.05 Not significant 

It was seen in the research that although there was no significant effect of giving aloin extract 

on the histopathological osteogenesis in fractures of male rats (Rattus norvegicus), by 

comparison of the average values, it was found that after being given aloin extract, there was 

an increase in osteoblast levels and a decrease in osteoclast values. This can be caused by 

Aloin's vitamin C content, which can trigger osteoblast growth. According to Carinci's 

research, the content of Vit. C shows that it can induce mesenchymal stem cells to transform 

into osteoblasts. The mechanism by which vitamin C induces osteoblast proliferation is 

mediated through the synthesis of type I collagen, the interaction between alpha2- and beta1- 

integrins, activation of the mitogen-activated protein kinase pathway, as well as 

phosphorylation of osteoblast-specific transcription factors (Carinci et al., 2005). 

A recent study demonstrated that osteoblastogenesis and osteoclastogenesis in mouse 

osteoporosis models are regulated by shared serine/threonine kinase and mitogen-activated 

protein kinase (MAPK) signalling pathways, which are well handled by vitamin C. By 

Brzezinska's opinion, vitamin C can stimulate bone formation by inducing the maturity and 

mineralization phenotype of osteoblasts. The same group has shown that Vitamin C prevents 

bone resorption by osteoclasts in an inflammatory environment, indicating the reasonable 

efficiency of vitamin C supplementation as a therapeutic intervention in postmenopausal 

osteoporosis and bone loss associated with chronic inflammatory conditions. Vitamin C 

deficiency is also associated with increased expression of tumour necrosis factor ligand 

superfamily member 11 (RANKL), which acts as a critical inducer of osteoclasts and bone 

resorption but also as an inflammatory mediator (Brzezińska et al., 2020; Choi et al., 2019). 

Conclusion 

Based on the results of research on the effect of aloin extract on the histopathological picture 

of osteogenesis in fractures of male rats (Rattus norvegicus), it can be concluded that it is 

proven that all groups of data on osteoclasts and osteoblasts are proven to be regular and 

homogeneous. The one-way ANOVA statistical test is rejected, or aloin extract has no effect 

on the histopathological picture of osteogenesis in fractures of male rats (Rattus norvegicus). 

The absence of a significant impact of aloin extract on the histology of fractures could be 

because oral administration was considered less efficient and effective in influencing 

osteoblasts and osteoclasts in mice with fractures. 
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