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Abstract: Background: Anchovy (Stolephorus Sp.) Is One Of The Best Calcium Resources. Calcium Plays An
Important Role In The Formation And Stabilization Of Alveolar Bone So That Its Function And Use Are
Optimal. Anchovies Can Be Recommended To Be Consumed As It Is Useful For Bone And Tooth Growth And
Capable Of Preventing Osteoporosis. Bone Is Living Tissues Consisting Of Calcium Intracellular Material Such
As Bone Matrix And Three Kinds Of Cells, Namely Osteocyte, Osteoblast And Osteoclaclast. Osteocyte Is The
Osteoblast Buried In Lacuna And Mineralized In Bone Matrix By Stellate Morphology. Method: This Is A
Laboratorial Experimental Research. The Samples Consisted Of Twenty Four White Wistar Rats (Rattus
Norvegicus) Classified Into Four Groups Consisting Of Six Rats Each. The Groups Were P1 With Feeding
Standard Food And 0.3 MI Of Anchovies, P2 With Standard Food And 0.5 MI Of Anchovies, P3 With Feeding
Standard Food And 0.7 MI Of Anchovies, And K (Control Group) With Feeding Only Given Standard Food To
The White Wistar Rats (Rattus Norvegicus). This Research Was Conducted For 30 Days. Results: Anchovy
Influenced The Amount Of Osteocyte And Alveolar Bone Density Of The Male Wistar Rats’ Mandibles. Feeding
Anchovies For 30 Days Had A Significant Influence On The Amount Of Osteocyte In Alveolar Bone Of The
Wistar Rats’ Mandibles Compared To  Standard Food, With P Value = 0.01 (P<0.05).Conclusion:
FeedingAnchovies Increased The Amount Of Osteocyte And Alveolar Bone Density.
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. Introduction

Bone is the hardest part of the body that occupies approximately one-sixth of the body weight with the
two main constituent elements of calcium and phosphate, which are bound in a hexagonal apatite crystal plate in
the form of an hydroxyapatite bond with the chemical formula [Cajo (PO,4) ¢ (OH) ,]. The incorporation of bone
marrow hydroxyapatite with bone collagen tissue forms bone hardness and elasticity so that the hardness
obtained is not rigid and brittle (Ratih et al., 2013).

Bone is a living tissue consisting of calcareous intercellular material, the bone matrix and three cell
types: osteocytes, osteoblasts, and osteoclasts (Junqueira, 2007). Osteocytes and osteoblasts are known to have
calcium phosphate binding to proteins or glycoproteins, an indication of the ability to perform matrix
calcification. Osteocytes are cells located within the bone matrix, derived from mesenchymal stem cells through
osteoblast differentiation. During the differentiation of osteoblasts into adult osteocytes, cells lose most of their
cellular organelles. The cell process is packaged with microfilaments and involves morphological changes such
as the size of cell diameter, increased intracellular processes, and changes in intracellular organelles (Djuwita et
al., 2012).

Bone tissue is dynamic because it is constantly undergoing remodeling. Bone remodeling is intended
for homeostatic calcium regulation, repairing tissue damaged by physical movement, minor damage due to
stress factors and skeletal formation during growth (Hill, 1998; Fernandez et al., 2006). The imbalance between
resorption and bone formation in bone remodeling processes can result in reduced bone density that may lead to
bone metabolic disease (Seeman, 2003; Djikstra-Appelman, 2015). Reduced bone cell density can result from
reduced osteocytes or lack of mineral content, but both can lead to bone fragility (Manolagas, 2000).

Mandible is where the teeth are attached. Inside the mandible there is a structure that acts as a dental
support buffer, one of which is the alveolar bone. The stability of alveolar bone is necessary in the field of
dentistry because it affects the success of dental treatment. Bone quality needs to be improved to maintain and
maintain alveolar bone stability and reduce the risk of resorbtion, by maintaining bone mineral content, eg
calcium for the calcification process (Madhavan, 2014). Calcification is the process of hardening of organic
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tissue due to precipitation, including calcium and phosphorus, in the osteoid tissue to form bone. Calcium
plays a very important role in the formation and stability of alveolar bone so that the function and
benefits of alveolar bone become optimal (Omami, 2016).

Calcium is the most abundant mineral in the body. Approximately 99 percent of total calcium in the
body is found in hard tissues especially in the form of hydroxyapatite, but only a small part is present in the
plasma of extravascular fluid (Bolland et al, 2015). Calcium plays an important role in the body, in the
formation of bones and teeth; in the regulation of cell function in extracellular and intracellular fluids for nerve
transmission, muscle contraction, blood clotting, and maintain cell membrane permeability. The availability of
calcium in the body comes from some of the ingredients that are consumed as the source. Furthermore, this
calcium element is stored in a network of bone sponges (Hoenderop et al, 2005). The calcium needs of each
individual are different in each age. Less calcium intake than requirement can lead to decreased bone density
(Chen et al, 2002; Rose et al., 2011).

Bone density or density is the mineral content of bone in an area of bone with units of gram form
percent of square bone (Prasetyastuti, 2010). In addition to the intake of mineral nutrients such as calcium, there
are several factors that can affect bone density, intrinsic and extrinsic factors. Intrinsic factors are influenced by
sex, genetics and hormones, while extrinsic factors are caused by vitamin D and physical activity (Wilkins,
2007; Rittwegger, 2006).

Calcium is not only contained in milk, but other foods such as bone soup, green vegetables such as
spinach, fruits, nuts, salmon, and anchovies. Anchovy is a good source of calcium food (Shankar, 2013). Green
vegetables, beans, tofu and tempeh are good sources of calcium as well, but they contain many substances that
can inhibit the absorption of calcium such as fiber, phytic acid and oxalic acid (Hardinsyah et al. 2008).

Anchovy occupies an important position among 55 fish species that have economic value after fish
overpass, bloating, lemuru, tembang and tongkol. Data of fishery director general shows that there is an increase
of anchovy production by 11.73% during 1990-1993 (Directorate General of Fishery, 1995). Anchovy suppliers
or distributors are from Belawan, Tanjung Balai, Asahan, Ledong Batu Bara and Sibolga areas.

Anchovy (Stolephorus sp.) Is an anchovy typical of Medan city with some chemical content that
contains high enough calcium, protein, minerals, vitamins and other nutrients that are very beneficial for health
and intelligence. Protein fish anchovy contains several kinds of essential amino acids. Anchovy is one of the
best sources of calcium. Calcium in anchovies is useful to prevent bone loss, bone and tooth growth. Calcium
anchovy can smooth the relationship between the declining cells during a person suffering from stress and
depression and controlling blood pressure. The advantage of anchovy compared to other fish is its small body
shape so it is easy and practically consumed by all ages. Anchovy rice is one of the favorite fish because it starts
from the head, meat until the bones can be consumed directly. Anchovy rice (Stolephorus sp.) In addition to
easily obtained and consumed by the community also contains bone-supporting minerals. Therefore, further
study is needed on the effect of anchovy consumption on the number of osteocytes and the density of the lower
alveolar bone in white Wistar rats.

Il.  Materials And Methods

Twenty four white male white Wistar strains were divided randomly into four groups: PO (control), P1
(treatment 1), P2 (Treatment 2), P3 (Treatment 3), six white Wistar rats in each group . The control group (PO)
was a standard fed rodent for 30 days while the 1st treatment group (P1) of mice fed standard and added with
anchovies made in infusa form 0.3 ml, the treatment group 2 (P2) which was fed standard and added with
anchovy made in infusa form 0.5 ml, treatment group 3 (P3) mice fed standard and added with anchovy made in
liquid form of 0.7 ml. Everyday observations were made on the weight of white Wistar rats and their health
conditions during the study.

Anchovy is given orally for 30 days. The first step begins with suctioning anchovy infusa using a sonde
made of rubber. Sonde is inserted through the mouth slowly until it reaches the stomach. Then the liquid
anchovy is sprayed. Giving of anchovy is done twice daily in the morning at 08.00 - 09.00 WIB then afternoon
at 15.00-16.00 WIB. On the 30th day after Feeding anchovy in white Wistar rats then the rats will be euthanized
by using ketamine-xylazine with doses of 75-100 mg / kg + 5-10 mg / kg intraperitoneally with duration of 10-
30 minute. Rats fixed on the work table and then carried out the bone tissue of the mandible with a scalpel then
placed in a closed container containing a bufferformalin 10% and sent to the laboratory for microscopic
preparations and then measured the number of osteocytes in the lower alveolar bone using the Olympus CX22
microscope connected to the computer that has the Software Image Raster.
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1. Results
Results of a white Wistar alveolar bone study of white Wistar rats (Rattus norvegicus) fed anchovies
and standard feeds showed a higher osteocyte count compared to a standardized Wistar white mandibular
alveolar bone (Rattus norvegicus).

Table 1. Average number of osteocyte of mandible alveolar bone in 5 large field view (LPB) in groups P1, P2,
P3 and control

Average Number of Bone Alveolar Bone Osteocytes

Subject In 5 Large Field / LPB (units)

(P1) (P2) (P3) (K)
1 13,4 13,4 26,4 6,6
2 12,6 12,2 17,4 6,4
3 7,2 9,6 21,2 4,6
4 15 20,8 19 4
5 14,4 15,4 19,8 54
6 35 22 17,6 54

Figure A. Number of osteocytes in the mandibular alveolar bone of a standard white Wistar rat fed with anchovy
infusa, and B. The number of osteocytes in the mandibular alveolar bone of a standard Wistar white rat.

Table 2 Average and standard deviations of osteocyte of mandibular alveolar bone of white Wistar rat with
standard feeding (K) and 0.3 ml (P1), 05 ml (P2), and 0.7ml (P3) (p <0.05)

Average osteocyte
Group P
K 5,40
P1 16,27 0,01
P2 15,57
P3 20,23

Table 2 above is the standard and standard deviation of the osteocyte count and the density of the lower
alveolar bone of a white Wistar rat (Rattus norvegicus) with standard feeding (K) and standard feeding plus 0.3
ml (P1) 05 ml (P2), and 0.7ml (P3). The highest number of osteocytes in the P3 group was 20.23 + 13.29 and
the lowest osteocytes in the control group were 5.40 £ 2.01. The value of p = 0.01 is less than 0.05, meaning that
there is a significant difference between the number of osteocytes of the white Wistar bone alveolar osteocytes
treated with the control group.

The results of a white wistar alveolar bone study of white Wistar rats (Rattus norvegicus) fed on
anchovy infusa as much as 0.5 ml (P2) and 0.7 ml (P3) showed greater bone density than the mandible alveolar
bone of Wistar rat white (Rattus norvegicus) fed standard (K) and 0.3ml (P1).

IV.  Discussion

The number of osteocytes in the group of white Wistar mice fed the standard feed plus the feeding of
anchovy as a treatment and standard feed only as control showed varying values that was in the group of white
Wistar mice fed standard and highest anchovy in group P1 on the subject the sixth is 35 and the lowest is in the
P2 group on the third subject of 9.6, whereas in the group with only the highest standardized feed (K) is found in
the control group in the first subject is 6.6 and the lowest is in the control group on the fourth subject ie 4, this is
probably because prior to the study do not do counting the number of osteocytes. This difference in osteocyte
count may also be due to stress levels in mice that affect hormones and physical activity. Physical activity will
affect the increase of bone mass and Optimization The greater the physical activity the bone density will
increase. The amount of osteocytes and reduced mineral content will result in reduced cell density (Djuwita et
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al, 2000). Hormones that are influential in the increasing number of bone-forming cells in this study are
calcitonin and Parathyroid Hormone (PTH).

Table 1 shows the number of osteocytes in the group of rats fed anchovies and the standard feed (P1;
P2; P3) was higher than the control group (K). This is because anchovy is a type of anchovy that contains a lot
of calcium. The content of fresh anchovy includes 77 kcal of energy; protein 16g; fat 1.0 g; calcium 500 mg;
phosphorus 500 mg; iron 1.0 mg; Vit A RE 47; and Vit B 0.1 mg (Djuhanda, 1981). Calcium content in fresh
anchovy, dry fresh and salted dried per 100 grams, are 500, 2,381, and 2,000 mg, respectively, while their
phosphorus levels are 500, 1,500, and 300 mg / 100 g (Astawan, 2008 ). In previous research, anchovy was
reportedly used as a therapeutic agent in white mice with fibrous osteodystrophy. According to Nursofah (2012),
fresh anchovy with CA: P ratio of 1; 1.5 for 5 weeks can increase the level of calcium in the blood and followed
by bone repair on the microscopic picture of the femoral bone undergoing fibrous osteodystrophy.

Table 2 shows the mean and standard deviation values of each group. It is seen that the number of
osteocytes of the lower alveolar bone of white Wistar rats with 0.3 ml (P1), 05 ml (P2), and 0.7ml (P3) of the
anchovies is greater than the control group (K) <0.05. The mean and standard deviation of osteocytes in the P1
group was 16.27 + 12.85; P2 is 15,57 = 7,1; P3 is 20.23 + 13.29 while in the control group is 5.40 + 2.01. The
amount of alveolar bone osteocytes in the treatment and control group obtained varied where there was too high
data and there was too low data from the average, as can be seen from the Homogenity of Variance, showing the
data not normally distributed and unequal variant values, so as to ensure p value is done Kruskal-Wallis test.

Anova and Kruskal-Wallis results showed that at a = 0.05 the total osteocyte of the lower alveolar bone
of the Wistar white rats treated group (P1, P2, and P3) and the control group differed significantly (p <0.05). At
the 5% significance level the average treatment and control group differed. The results of statistical tests of this
study indicate that there is an effect of anchovy to the amount of osteocytes of alveolar bone of white Wistar rat.
Increased bone density of mandibles of white Wistar rats consuming fishthe anchovy is possible because of the
components contained in the anchovy. Calcium content obtained from anchovies can increase osteoblasts into
osteocytes so bone formation can occur quickly and it is expected that bone density will also increase so as to
help bone metabolism, among others, protein and various minerals (calcium, and phosphorus).

Protein in anchovy is digested in the stomach by pepsin and then absorbed in the form of amino acids
and delivered to the blood so that all amino acid molecules into the cell then the amino acids combine with each
other with peptide bond to form collagen cell protein. The main nutrients in anchovy that have an important role
in density formation are calcium and phosphorus because this mineral is the main constituent of hydroxyapatite
crystals (Cayo (PO,4) s (OH) ,) bone. The hydroxyapatite crystals are an important element in bone density The
combination of bone hydroxyapatite with bone collagen tissue forms violence and flexibility so that the hardness
is not rigid and brittle (Ratih et al., 2013).

Calcium and phosphorus in anchovy are thought to increase bone density because supplemental
calcium increases the concentration of the extracellular calcium that can trigger mobilization and proliferation of
osteocytes as bone-forming cells. This increase increases the synthesis of bone matrix. Based on this study, an
additional diet of anchovy may increase the number of osteocytes and bone density of the lower jaw in white
male Wistar rats. Thus, the anchovy may be used as a good food for bones, especially the bones of children who
are needed during growth, further research is needed to create an anchovy-based food.

V. Conclusions And Recommendations

Conclusion
1.Anchovy raises the amount of osteocyte of the lower alveolar bone of a white Wistar rat (Rattus norvegicus).
There was a higher osteocyte count in the white Wistar group of rats fed anchovy in both P1, P2 and P3

was significantly different with mice fed standard (K) with p = 0.01 (p <0.05)
2. Anchovy raises the density of the lower alveolar bone of a white Wistar rat  (Rattus norvegicus).

Suggestion

1. Research is needed with longer research time due to calcium-induced effects in increasing  alveolar
bone density.

2. Need to do further research by looking at Growth Factor because the process of proliferation and

differentiation of osteoblasts into osteocytes is influenced by ~ Growth Factor.
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