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ABSTRACT 

Background: Pregnant women require calcium as a vital vitamin. Insufficient calcium intake during 

pregnancy can result in enamel hypoplasia and cavities in deciduous teeth. It can boost pregnant women's 

calcium intake with calcium-containing pill formulations and vitamin D; however, this has negative effects 

such as kidney stone issues. Salmon can be used as a substitute because it has no negative side effects and 

contains omega 3, which can enhance calcium absorption. Purpose: This study aimed to determine the 

effect of salmon (Salmo salar) consumption on calcium levels in the teeth of mice (Mus musculus). Method: 

This study used pregnant mice and a post-test-only control strategy. Pregnant mice were fed salmon 

combined with CMC (Carboxy Methyl Cellulose) and CMC (Carboxy Methyl Cellulose) alone as a control. 

The salmon dose administered is 2.17 mg/0.5 ml. Using atomic absorption spectrophotometry, mice dental 

calcium levels can be determined (AAS). Result: The findings of hypothesis testing with an unpaired t-test 

of 0.041 revealed a significant difference between the salmon-eating and CMC-consuming groups at p 0.05. 

(Carboxy Methyl Cellulose). Conclusion: Consuming salmon can significantly increase the calcium 

content of mouse teeth. 
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INTRODUCTION 

Dental caries is a prevalent disease of 

dental tissue in the community, particularly 

among children aged 6 to 9 years.1 Calcium is 

one of the essential minerals or nutrients 

required for human metabolism. Calcium is 

essential for regulating the body's biological 

processes, growth, and the formation of bones 

and teeth.2 In humans, approximately 98% of 

calcium (Ca) is deposited in the bones, 1% in 

the teeth, and the remainder in the blood and 

other tissues.3 Calcium deficiency causes 

enamel hypoplasia and increases the incidence 

of dental caries; it can also exacerbate the 

condition of pregnant women, inadequate 

tooth calcification, and tooth decay.4, 5 

Calcium in the teeth can be increased 

through nutritional supplementation. Vitamin 

D is essential for calcium absorption and 

metabolism, so calcium supplements can be 

combined with vitamin D.6,7 Vitamin D and 

calcium supplements also have side effects. 

Therefore, natural materials and natural 

resources require creativity. The benefits of 

natural resources include easier and more 

affordable access to raw materials 8. Fish is 

one natural resource that includes calcium. 

Potential marine species is salmon.9, 10 

Salmon (Salmo salar) is a rich source 

of essential nutrients, including protein, fats, 

vitamins, and minerals.11 Salmon (Salmo 

salar) is renowned for its nutritional value and 

beneficial health effects. Salmon (Salmo 

salar) has a variety of health benefits, 

including enhancing brain and memory 

function, reducing inflammation, enhancing 

metabolism, enhancing visual acuity, reducing 

depression, preventing heart attacks, 
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promoting tooth and bone growth, and 

containing omega 3 fatty acids, which can 

enhance the absorption of tooth calcium.10,12-14 

Calcium-rich foods broken down will 

go to the intestine, where some calcium will be 

absorbed. The calcium that gets taken in by the 

intestines goes into the bloodstream. The 

blood will send calcium to the cells, salivary 

glands, bones, and kidneys. The process of 

remineralizing teeth will use the amount of 

calcium in saliva.15 

In the study, early researchers said 

that calcium absorption from the bones of 

Atlantic salmon and Atlantic cod was a good 

source of calcium (Ca) for healthy young 

men.16 Researchers have said that natural 

calcium phosphate (CaP) made from salmon 

bones is the most environmentally friendly 

and cost-effective source, can keep the 

element of normal oligo elements from natural 

bones, and can guarantee better 

osteointegration and biocompatibility.8 This 

study aimed to determine the effect of salmon 

(Salmo salar) consumption on calcium levels 

in the teeth of mice (Mus musculus). 

 

MATERIAL AND METHODS 

This study used a control design with 

only a post-test and true experimental. The 

lower incisive teeth of the child's mice were 

used as a sample. The sampling method for the 

child's mice was simple random sampling. 

Criteria for inclusion and exclusion were: 

mice in good health, age of 2 to 3 months, 

weight of 20 to 30 grams, cleanliness of the 

mud, and pain during adaptation. Mice that 

showed pain during adaptation died before 

treatment. The sample is made up of 16 

pregnant female mice. One group was given 

salmon mixed with 1% cmc, and the other was 

given 1% cmc. 

Salmon is cleaned of its stomach and 

any dirt that sticks to it. It is then boiled for 30 

minutes at 80°C, washed, and cut into 5-10 cm 

pieces.17, 18 The salmon is boiled for 30 

minutes at 100°C and then dried.18 The salmon 

(Salmo salar) is then dried at 80°C for 8 hours. 

19 The next step for salmon (Salmo salar) is to 

use a grinder to smooth it out until it is 100 

mesh smooth.19  The powder and oil are mixed 

with 1% CMC (Carboxy Methyl Cellulose) to 

dilute it. Keeping in the fridge.20, 21 

Mice (Mus musculus) spend seven 

days in a cage to get used to it. Estrus cycles 

can be found by looking at the results of 

vaginal removal under a microscope during 

the adaptation period. When the female mice 

are in estrus in the afternoon, put 16 males and 

females together in one cage and leave them 

for 12 hours. If the mice have a vaginal plug, 

they have reproduced and are on the 0th day. 

Pregnant mice are moved into their cages and 

separated into their cages. They are then split 

into two treatment groups: the treatment group 

eats salmon mixed with 1% CMC, and the 

control group eats salmon mixed with 1% 

CMC at a dose of 2.17 mg/0.5 ml three times 

a day every 6 to 8 hours for 21 days of 

pregnancy and 14 days after birth.22, 23 

On the 14th day after giving birth, 

take the baby mice and kill them by breathing 

in ether. Give ether into the jar, then put the 

baby mouse in it and close the lid until it dies. 

The incisor teeth were removed with a scalpel, 

a blade, and anatomical tweezers by having 

the baby mice stand still at the work table. The 

teeth were then put in a container with 10% 

formalin buffers and a lid.24 

The part of the mouse's lower jaw 

that was taken, cleaned of dirt, and rinsed with 

water was the dental insisivus. After the teeth 

have been cleaned and burned at 600°C for 4 

hours, they can be pounded with a mortar and 

pestle to make them smoother if they are not 

already. Next, the cooled tooth ash was mixed 

with 1 ml of concentrated HNO3 and a solvent 

until the total volume reached 10 ml. The next 

step is to filter it until the filtrate and residue 

are separate. Then, the filtrate is diluted with 

aquades inside the pumpkin takar 100 ml to 

the maximum mark. Atomic Absorption 

Spectroscopy (AAS) brand perkin elmer 3110 

(United States) was used to test the samples.25 

 

RESULT 

The study was done on two groups: 

the treatment group, which ate salmon, and the 

control group, which didn't eat salmon 

(Carboxy Methyl Cellulose). The statistical 

analysis of 12 samples of teeth mints showed 

that 6 of the lower front teeth were missing in 

the treatment group.  
 

Table 1: Mean (%) and standard deviation for the 

control group (which got Carboxy Methyl 
Cellulose) and the treatment group (which got 

salmon) 

 

Group Sample Mean 

(%) 

Standard 

deviation 

Treatment 6 16,94 

% 

2,26 

Control 6 14,24 

% 

 

1,67 
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Table 1 shows that the average value for the 

salmon treatment group is 16.94%, with a 

standard deviation of 2.26, while the average 

value for the CMC group is 14.24%, with a 

standard deviation of 1.67. If a mouse mother 

eats salmon while the baby is still in the womb 

and after birth, the baby mice's teeth will have 

more calcium. Statistics were used to show 

that the amount of salmon eaten by the parent 

mice changes the amount of calcium in their 

offspring's teeth. 
 
Tabel 2 Unpaired t test hypothesis 

 

Group P Sig.0.05 Description 

Treatment  

0,041 

 

P<0.05 

 

Significant 

Control    

 

Based on Table 2, the unpaired t-test showed 

a significant difference between the salmon-

eating group and the CMC group.  

 

DISCUSSION 

Table 1 contains the mean. The amount 

of calcium in the teeth of the child who 

consumed salmon was 16.94% higher than 

that in the children in the control group who 

were fed CMC (Carboxy Methyl Cellulose), 

which was 14.24%. This happens because 

salmon has a lot of calcium, which can change 

the amount of calcium in the teeth, and a lot of 

omega-3, which can help the body absorb 

calcium from the teeth.26  

Calcium in salmon has many benefits, 

including preventing dental caries, making 

dental tissue stronger, reducing the solubility 

of enamel, speeding up the process of 

remineralization, and stopping streptococcus 

mutants from sticking to the surface of the 

tooth.4, 27 Omega-3 also makes bones stronger, 

changes how calcium is absorbed, helps teeth 

and bones grow, improves brain and memory 

function, speeds up metabolism, improves 

eyesight, and keeps heart attacks from 

happening.10, 14 Calcium can get through the 

placenta and bind to calcium transport proteins 

(CaT1 and CaT2), which are then sent to the 

fetus.28 Ca2+-sensing receptors on ameloblast 

cells will help them take in Ca2+. When 

Insulin Growth Factor (IGF) sends a signal, 

FATPs will also rise, which can help 

ameloblast cells move parts of proteins. Also, 

ameloblast cells release KLK-4, which can 

later break down amelogenin proteins. The 

release of calbindin D28 as a Ca2+ deposit 

will eventually lead to mineralization.24  

There is a big difference in the amount of 

calcium in the teeth of mice in the control 

group and the treatment group. This shows 

that eating salmon changes the amount of 

calcium in deciduous teeth. Previous research 

showed that high levels of Omega 3, 

especially DHA, are linked to high levels of 

BMD (Bone Mineral Density) all over the 

body and in the spine, as well as to bone 

growth in the spine.29 Previous studies also 

found that calcium phosphate in salmon bones 

could be used to heal and grow new bones.30 

Salmon causes an increase in the quantity of 

calcium in the teeth. Additionally, salmon 

consumption promotes the growth of tooth 

tissue, which can significantly increase the 

calcium content of mice teeth. 
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