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ABSTRACT 

Background: Pulp tissue can regenerate if damage occurs. The pulp 
differentiates into new odontoblast-like cells in Progenitor cells. Nestin is a 
marker of the presence of new dontoblast-like and expressed in pathological 
conditions. Bovine's milk casein and lactoferrin contain proteins that accelerate 
cell growth. This study aimed to determine the effect of casein and lactoferrin 
on the expression of nested cells in the exposed dental pulp. 
Method: The research method is an experimental laboratory with male 30 
Spraque Dawley rats. Rats were grouped as : casein, lactoferrin, casein-
lactoferrin, and Ca-(OH)2. Each group consisted of 15 samples of molars which 
were divided into 5 samples of teeth for observation on the 7, 14, and 21 days. 
The first molars of rats were prepared until the pulp was exposed. The data of 
nestin quantity with immunohistochemical (IHC) analysis on histological 
preparations were analyzed using two-way ANOVA then the least significance 
difference (LSD) test. 
Result: The results of the average number of nested cells on 7,14 and 21 days 
were highest on combination of casein and lactoferrin. Two-way ANOVA 
statistical proved that there was a significant difference (p<0.05) in each 
observation period and group and the number of expressions of nestin cells. 
LSD test showed that there was a significant difference (p<0.05) between 
groups compared to the control group. 
Conclusion: Combination casein and lactoferrin extracts affect the expression 
of the number of nestin cells as a marker of new odontoblast-like cells in the 
exposed dental pulp. 
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INTRODUCTION

The success of the treatment process on an 

exposed and vital pulp is highly dependent on the 

ability of the tooth to maintain pulp vitality and 

function. Exposed pulp tissue can be caused by a 

variety of injuries, either due to caries extending 

close to the pulp or due to accidental routine 

preparation procedures.1 Treatment approaches 

are often carried out with indirect pulp capping in 

deep cavities and direct pulp capping in cases of 

exposed pulp. The pulp maintains its vitality and 

conducts a defense reaction in the form of an 

inflammatory state and an immune reaction by 

forming a dentinal bridge.2 The defense reaction 

that arises against lesions that are close to or in 

contact with the pulp surface is the formation of 

tertiary dentin. Cells that act as defense cells in the 

dental pulp are fibroblast cells and odontoblast cells 

which form a row of cells at the periphery of the 

border between the dental pulp and the predentin 

layer.3 

Damage that causes the roof of the pulp to 

open can cause necrosis of the underlying primary 

odontoblast cells.4 If the primary odontoblast cells 

are necrotic due to injury, their presence will be 

replaced by new odontoblast like cells which will 

then form  reparative dentin.5 New odontoblast-like 

cell is a population of new odontoblast cells that 

arise due to severe damage resulting in the death 

of primary odontoblasts. The process of 

differentiation of new cells will occur a series of 

cellular development processes, in which the 

existing pulp cells will proliferate, migrate to necrotic 

areas and form new collagen dental pulp has a 

group of cells that are progenitor / stem cells of 

odontoblast cells.10 Where these types of cells have 

the ability to proliferate and differentiate into 

odontoblasts in the event of damage to the primary 

odontoblast.10 Application of dentin matrix 

components or growth factors into deep 

cavities  can act as a stimulating regulator of the 

synthetic activity of reparative dentin formation. 

Reparative dentin is formed due to the 

differentiation of the activity of new odontoblast like 

cells.6  

The marker when the differentiation process 

takes place in the nocrosis area is in the form of 

intermediate filaments.7 which is a constituent 

structure of the cytoskeleton called nestin. Nestin is 

a protein molecule of an intermediate filament which 

has a diameter of 10 nm and has an important role 

for the organization and function of a cell or tissue. 

Nestin is one of the specific markers of new 

odontoblast-like cell as a pulp defense process from 

trauma or damage.8 Formation of fibrous tissue 

matrix using mineral trioxide aggregate showed 

formation on day 3 with an increase in cell 

proliferation under the exposed pulp around the 

blood vessels.9   

For a long time, it has been used as a sub-

base in the treatment of capping pulp, both 

indirectly and directly, which has the most promising 

success in forming a dentinal bridge, namely 

calcium hydroxide (Ca(OH)2). Ca(OH)2 has a high 

pH so that it can stimulate various cell enzyme 

systems that cause fibroblast proliferation, 

migration and healing and even tissue replacement. 

directly with the pulp.10  The success of a treatment 

on a vital pulp depends on the type and location of 

the injury, the age of the tooth, the material used 

and the quality of the filling performed.11 

Nowadays there is an increasing effort to 

utilize natural ingredients as alternative medicine, 

one of the alternatives used is bovine’s milk. Milk 

has an active component in the form of important 

protein content from bovine’s milk including casein 

and lactoferrin. It is reported that there is 80% 

casein content of the total protein in bovine’s milk. 

Casein in the 'dissolved' form has the ability to 
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transport calcium and phosphate in mineralization 

and tissue calcification.12 Casein in bovine's milk in 

the form of 'dissolved' will have the ability as a 

transport for calcium and phosphate in 

mineralization and tissue calcification.13 Lactoferrin 

is a protein binder that has several biological 

properties and specifically affects the growth of cell 

lines as a stimulant of DNA synthesis and 

accelerates growth by playing a role in cell 

proliferation by transporting Fe ions into cells.14 

Lactoferrin are glycoproteins that bind to iron (Fe), 

including transferrin and melanotransferrin. 

Lactoferrin in the body can activate DNA cells and 

act as an anabolic factor that affects osteocytes.15 

one of which is by stimulating the proliferation of 

osteoblasts.  

This study aimed to quantitatively observe 

the presence of nestin expression as a marker for 

the formation of new odontoblast like cells in 

exposed dental pulp after application of casein and 

lactoferrin of bovine’s milk.  

 

METHODS  

This study used Ethical Clearance 

standardized by the Health Medical Research 

Ethics Committee, Universitas Gadjah Mada. This 

research is an experimental laboratory using a post 

test only research design with control group design. 

The subjects consisted of 60 teeth of male Wistar 

strain rats which were divided into 3 treatment 

groups, namely casein, lactoferrin and a 

combination of casein lactoferrin and 1 control 

group with calcium. hydroxide (Ca ([OH])2).  

Each group was divided into 3 groups 

based on the observation time period, namely 

days 7, 14, and 21. Observations were made on 

molars that had been prepared to the base of the 

dentin layer and were applied with casein, 

lactoferrin and a combination of casein and 

lactoferrin.   

Preparation of preparations was preceded 

by anaesthetizing the animals using 8% chloral 

hydrate at a dose of 350 mg/kg body weight. The 

upper right and left molars of experimental 

animals were prepared on the occlusal surface 

using a round bur number 8 with a diameter of 1 

mm and a depth close to the pulp then the animals 

were carried out with a probe until the pulp was 

open/perforated.  

The decapitation process was adjusted to 

the observation days, namely days 7, 14 and 21. 

Animals were anesthetized with ether and 

cervical dislocation was performed. The tooth 

sample was extracted and fixed with 10% 

buffered formalin for 24 hours. Then decalcified 

with formic acid for 1 week. After that, it was 

planted in paraffin then cut lengthwise with a 

thickness of 4 mm and stained with 

immunohistochemistry (IHC). Quantity of nestin 

was calculated by immunohistochemical (IHC) 

observation. The number of nested cells was 

counted using a light microscope with 400x 

magnification in the pulp cavity.  

 

RESULTS  

The data obtained from the observation of the 

quantity of expression of the Nestinated cells are 

ratio scale data. The data was then calculated the 

mean and standard deviation of the number of 

positive nesting cells based on the treatment group 

and the period of observation made (7 days, 14 and 

21), and presented in tabular form.  

1. Number of pulp cells showing nesting  

The average number of nestin-positive 

cells in the casein group and Ca(OH)2 

group 9control group is presented in 

Table 1 
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Table 1. The mean and standard deviation of the number of nestin cells in the casein group and 
Ca(OH)2 group (control group) on exposed dental pulp 

Observation  Total Ekxpression of Nestin Cells  

Casein lLactoferrin Casein lactoferrin Control 

7 days 0,364± 0,0493 0,408±0,06834 0,666±0,02966 
 

0,3260±0,0456 

14 days 0,61   ±   0,61±0,04183 0,578±0,04147 0,758± 0,0589 
 

0,4980±0,0986 

21 days 0,408± 0,0377 
 

0,4540±0,3578 0,6020±0,0482  0,572± 0,0278 

Table 1 was shown that in the application of 

casein, lactoferrin and the combination of casein 

and lactoferrin on the 7 to 14 day observations there 

was an increase the expression of the number of 

nestin cells but then a decrease in the 21 day 

observation. While in the control group there was an 

increase in the number of cell expression. bernestin 

from observation day 7 to day 21.   

The results of the normality test of the data 

on the number of expression cells that were nested 

in the use of 4 ingredients, namely casein, 

lactoferrin, casein lactoferrin and CaOH as controls 

with observations at 3 different times, namely the 7, 

14 and 21 days, using One simple Kolmogorov-

Smirnov, showed a similar distribution of data. 

normal, and the homogeneity test using Levene's 

Test showed a p > 0.05 which means the data is 

homogeneous. 

To test the data on the number of nested 

cells, the significance was tested using the two-

way ANOVA test and the results were as shown 

in Table 2.

Table 2. The results of the two-way ANOVA test on the number of expression of nested cells in 
the application of casein extract and lactoferrin of bovine’s milk as a marker of new odontoblast 
like cells in exposed dental pulp  

 n signification 

Time period (observation) 54,049 0,000 

Group 59,496 0,000 

Time period x group 10,910 0,000 

DISCUSSION 

Analysis of variance (table 2) shows that 

there is an interaction effect between the 

observation time period and the use of casein, 

lactoferrin and a combination of casein milk 

lactoferrin cattle on the expression of bernestin cells 

in exposed dental pulp. This is possible because of 

the nature of casein and lactoferrin which tend to 

increase the expression of nested cells. Where both 

materials have biologically active molecules, 

namely protein groups that play a role in repair, 

growth and maintenance of cell structure. Due to 

the nature of casein and lactoferrin used as 

treatment materials for exposed pulp, it will affect 

the observation period. In this study, it is assumed 

that the observation time is the period of the tissue 

regeneration process, where it can be seen that 

with the observation time of days 7, 14 and 21 with 

different groups of materials, the number of 

expression of nested cells is also different.   

In this study, the application of casein and 

lactoferrin to the exposed pulp will directly affect the 

underlying pulp cells, so that these materials can 

act as important signal transducers in the process 
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of tissue regeneration. The use of medicaments in 

pulp treatment is one of the triggers for the 

involvement of several growth factors to support the 

process of tissue regeneration.16 With the 

properties of casein and lactoferrin which are 

classified as proteins, it will accelerate the process 

of 'signaling molecules' needed in the process of 

migration, proliferation and differentiation of 

damaged odontoblast cells. The application of 

medicaments to exposed pulp containing signaling 

can accelerate the deposition of reparative dentin 

formation. 17  The properties of lactoferrin and 

casein which contain bioactive properties will 

benefit their existence for growth factors because 

they can be used as triggers for triggering a 

'signaling molecules''. With this 'molecular signaling 

' protein changes will occur in cells including neural 

crest cells, namely a group of cells that have the 

ability to proliferate and differentiate. Changes in 

this protein affect the expression of cytoskeleton 

filaments in the cells, namely the protein nestin, as 

a sign that these cells have the ability to 

differentiate. 18 

The application of casein material can 

affect the expression of bernestin cells becouse 

casein consists of a phosphoprotein class protein 

that involves a phosphorylation reactin, where this 

reaction together with reactions that occur at the 

celluler level in the cytoskeleton of procursor cells 

will run synergistically so that Nestinated cell 

expression. 19  

The use of lactoferrin also had a significant 

difference in the amount of expression of the nested 

cells compared to the control. The content of 

lactoferrin in milk is smaller than casein but 

lactoferrin has the function of stimulating cell 

proliferation and its ability to transport iron into cells 

which is useful for cell growth. Lactoferrin in the 

absence of cytokines can stimulate the proliferation 

of endometrial stromal cells 20, also plays a role in 

cell differentiation, namely the ability to identify as a 

specific DNA sequence transcription factor.21  

The number of expression of nested cells 

using the LSD test showed that there was no 

difference in the number of expression of nested 

cells on the use of casein observations on day 7 of 

the casein material observed on day 21 (p>0,005). 

This indicates that the differentiation process begins 

on the day 7. On day 21 to the homeostasis stage 

with the formation of new odontoblast like cells. 

However, on the use of casein material on the day 

7 of observation with the combined use of lactoferrin 

casein material, there was a significant difference in 

the amount of nestin expression. This is possible 

because of the influence of the prominent role of the 

synergistically incorporated proteins in the two 

materials on cell proliferation and differentiation. 

While there was no significant difference between 

casein day 14, compared to lactoferrin day 14, 

casein lactoferrin day 7 and casein lactoferrin day 

21 and control day 21, this was because at that time 

it was possible for the differentiation process to take 

place in casein and casein materials. lactoferrin on 

day 14, whereas on the use of casein. Lactoferrin 

was already on day 7 the differentiation process 

took place and was immediately high. While on the 

day 21 casein and lactoferrin began to decrease 

due to the differentiation process no longer taking 

place.  

CONCLUSION  

The ombination of casein and lactoferrin 

extract increased the expression of the number of 

nestin cells as a marker of the presence of new 

odontoblast like cells in teeth with exposed pulp. 
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