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ABSTRACT

Tooth extraction is a common treatment in dental practice. However, complications such as bleeding or dry socket may
occur during healing process. Pangas catfish (Pangasius djambal) gelatin contains glutamine which could increase the
proliferation of fibroblast, accordingly collagen synthesis increases. The study aimed to demonstrate collagen density
after the application of pangas catfish gelatin on post-tooth extraction wound of albino rats (Rattus norvegicus). This was
an experimental study with randomized posttest-only control group design which involved male Wistar strain albino rats.
The rats were selected using a random sampling method and divided into four groups, namely day-3 control group (n=7),
day-7 control group (n=7), day-3 treatment group (n=7) and day-7 treatment group (n=7). Pangas catfish gelatin was
administered into the socket once after extraction. The variable measured in the study was collagen density, determined
by collagen scoring of hematoxylin eosin—stained histopathological preparations. Collagen formation were determined
according to the assessment criteria of collagen distribution and density. Data analysis showed there was a significant
difference of collagen synthesis between the control and treatment groups according to Kruskal-Wallis test of which the
result of control group day-3 was 1.13 + 0.34, control group day-7 was 1.76 £ 0.67, treatment group day-3 was 1.66 +
0.47 and treatment group day-7 was 2.93 + 0.25. In addition, the day-7 treatment group showed the highest collagen
scoring values as compared to the control groups according to the Mann-Whitney test (p<0.05). In conclusion, pangas

catfish gelatin increased collagen density during dental socket healing process after tooth extraction in albino rats.
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INTRODUCTION

Tooth extraction is one of the dental procedures
in dentistry that leaves surgical wound and
has complications such as excessive bleeding
and dry socket. Wound healing is a process
of replacement and repair of damaged tissue
functions. Characteristics of healing for all types
of wound are similar, but may vary depending on
the site, severity, and extent of injury. The process
of wound healing involves four major phases,
including hemostasis, inflammatory, proliferative,
and remodeling phase. In tooth extraction, this
process involves soft tissues and bone remodeling
in the alveolar socket."? In this study, the post-
extraction proliferation process was evaluated in
terms of collagen density. Histological analysis
shows that wound healing processes involve
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overlapping phases, followed by the presence of
migration and proliferation of mesenchymal stem
cells, inflammatory cells infiltration, angiogenesis,
fibroblast proliferation, collagen synthesis, as well
as bone formation and remodeling.®

Collagen has a crucial role in wound healing
process. The role of collagen including increasing
exudate, cellular components, growth factor, as well
as interaction with fibronectin, promoting fibroplasia
process, and assisting homeostasis process.
Collagen is also highly required for repairing
damages and restoring tissues’ anatomical structure
and function.*5 Mucosal wound healing occurs in
5 to 7 days. From day-3 onwards, the increase
in collagen synthesis occurs and continues up to
the second week.® In this study collagen synthesis
was expected to increase, thus accelerate wound
healing process.



Studies showed the use of gelatin affects
wound healing processes. Gelatin is a type of
protein extracted from collagen tissue of skin, bone,
or animals’ connective tissues. Raw materials used
for gelatin extraction are commonly from bovine or
porcine. However, utilization of gelatin from animals
has potential risk of spreading hand, foot, and mouth
disease (HMFD).”# Accordingly, alternative source
of gelatin regarding such health-related concern is
fish. In terms of fish as a source of raw material
for gelatin extraction, warm-water fish gelatin has
more similar characteristics to bovine gelatin as
compared to cold-water fish gelatin.®0"

One of the aquaculture commodities which
may be utilized as gelatin source is pangas
catfish (Pangasius djambal). Pangas catfish is
a freshwater fish from Indonesia. It is commonly
consumed and distributed in some parts of
Sumatra, Java, and Kalimantan. Ratnasari et
al. compared gelatin contained in freshwater fish
including catfish (pangas catfish), red-tailed Asian
catfish (Asian redtail catfish), tilapia (nile tilapia),
snakehead murrel (striped snakehead) with the
commercial gelatin. Gelatin from the catfish has a
protein content of 87.10 + 0.99, while commercial
gelatin only 78.79 £ 0.85. Thus, the protein content
in catfish gelatin is greater than that in commercial
gelatin.'

The protein content of pangas catfish is rich in
amino acid. Moreover, its amino acid composition is
higher than that of commercial gelatin.'> One of the
amino acids found in pangas catfish gelatin extract
is glutamine. Glutamine plays a role in accelerating
fibroblast formation, consequently, accelerating
collagen synthesis and also serving as the
source of energy in wound healing processes.'
Accordingly, further study is required to determine
the effect of the use of pangas catfish gelatin on
collagen synthesis during wound healing processes
following tooth extraction in albino rats (Rattus
norvegicus).

MATERIALS AND METHODS

This study was an in vivo laboratory experiment.
It was performed in the Biochemical Laboratory,
Faculty of Medicine, University of Brawijaya after
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obtaining an ethical approval No.399/EC/KEPK-
FKG/12/2017 from the ethical committee of Faculty
of Medicine, University of Brawijaya. Animal models
involved in this study were male Wistar strain albino
rats (Rattus norvegicus).Atotal of 28 rats, 2-3 months
of age, were divided into four groups. The rats in
Group-1 (C1) was without pangas catfish gelatin
treatment and terminated on day-3. Group-2 (C2)
consisted of the animal models without treatment of
pangas catfish gelatin that were terminated on day-
7. The rats in Group-3 (T1) and Group-4 (T2) were
treated with pangas catfish gelatin at concentration
of 100% once after extraction and terminated on
day 3 and 7, respectively.

Pangas catfish gelatin was made using the
method of making commercial gelatin without a
drying process, i.e. the skin of the catfish was
peeled and separated from the meat and fat
attached to the skin. The catfish skin was stored
at -20 °C. The frozen catfish skin was then thawed
at a room temperature and cut to a size of about 1
cm?. The catfish skin was rinsed with lemon water
to remove any materials other than fish skin. A
hundred gram of the catfish skin were rinsed and
immersed in citric acid solution for 12 hours to
dilute collagen fibers into fibers/ fibrils, making them
easily extracted. The fibers were then neutralized
by washing several times until the washing water
reached neutral pH (6-7). The gelatin from pangas
catfish skin was extracted using a water bath
shaker with distilled water at 60 °C for 6 hours. The
gelatin solution was separated from the remaining
skin using Whatman (GE, USA) filter cloth No. 1.
The gelatin solution was then cooled at a room
temperature until a gelatin gel was formed.

The rats were selected using randomized
posttest-only control group design to be divided into
four groups, each of which consisted of seven rats.
The rats were raised and adapted in the animal care
unit of the laboratory for 7 days at room temperature
(22 °C — 24 °C). Prior to the extraction of the left
mandibular incisor, the rats were injected with 0.3
ml ketamine intraperitoneally by the laboratory
assistant using the same technique.

The pangas catfish gelatin gel was
administered using pipette in 0.1 ml volume into the
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socket once after extraction. The application was
performed after the bleeding had stopped then the
wound was left open. The control group received no
treatment. All the animal models were administered
with metamizole at a dose of 500 mg/mL as an
analgesic to reduce post-tooth extraction pain.

Tissue samples were taken on the 3™ and 7
day. The rats were injected with ketamine at a lethal
dose, i.e. 9 mL, 3 times. The mandibular bone was
harvested with a No.11 scalpel blade. Subsequently,
the mandibular bone was put in a tube containing
fixative 10% formalin. The tube was labeled.

The identification of collagen density on the
histopathological preparation that was stained using
hematoxylin eosin was performed using a digital
microscope at 400x magnification on 5 field of view
regions. The collagen density was determined using
a semi-quantitative scoring system according to Gal
et al. The score 0 indicated the granulation tissue
was absent, 1 shows a minimal granulation tissue,
2 reveals a mild granulation tissue, 3 presents a
moderate granulation tissue, and 4 for a marked
granulation tissue was observed.” The Kruskal-
Wallis test followed by Mann-Whitney test was
applied to analyze the result. For correlation test,
Spearman Rank Correlation was used. The data
were analyzed using SPSS Statistics 17.0 program.

RESULTS

The mandibular bones of the Wistar rats were
collected and processed for histology preparation.
The classification of collagen fiber distribution in a
dental socket of rats is presented in Table 1. The
mean of collagen scoring values in the control
group on day-3 (C1) was lower than that of day-7
(C2). The scores were 1.13 and 1.76, respectively.
The group treated with pangas catfish gelatin
showed lower mean of collagen scoring values on
day-3 or T1 group (1.66) than on day-7 or on T2
group (2.93). On day-3, the mean of collagen score
in the control group (1.13) was lower than that in the
treatment group treated with pangas catfish gelatin
(1.66). Moreover, on day-7, the mean of collagen
scoring values in the control group (1.76) was lower
than that in the treatment group (2.93).
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The result of Kruskal-Wallis test showed
p-value of p =0.000, accordingly, the null hypothesis
was rejected and it can be concluded that there was
a significant difference of collagen synthesis during
wound healing process post tooth extraction in the
Wistar rats. The result of Mann-Whitney test (Table
2) showed that C1 group demonstrated significantly
different collagen score as compared to T1 group,
shown by p = 0.019 (p<0.05). The collagen score
of C1 group were significantly different compared
to that of C2 group which received no treatment of
pangas catfish gelatin after 7 days. It was shown by
p = 0.019 (p<0.05). The group of C1 demonstrated
significantly different collagen score as compared
to T2 group which was treated with pangas catfish
gelatin after 7 days, as shown by p =0.001 (p<0.05).

Control group-2 (C2) with no treatment of
pangas catfish (Pangasius djambal) gelatin post
tooth extraction showed significantly different
collagen scoring values as compared to treatment
group-2 (T2) which was treated with pangas
catfish gelatin, as shown by p = 0.002 (p<0.05)
to compare how wound healing increased in group
2 with and without treatment. Control group-2 (C2)
demonstrated no significant difference in the
collagen scoring values as compared to treatment
group-1 (T1) which was treated with pangas
catfish gelatin, as shown by p = 1.000 (p>0.05).
Treatment group-1 (T1) which was treated with
pangas catfish gelatin showed significantly different
collagen scoring values as compared to treatment
group-2 (T2) which also received the same gelatin
treatment, as shown by p = 0.002 (p<0.05).

The Spearman rank correlation test showed
data from control group with no treatment of pangas
catfish, the strength association (r) = 0.707 and the
direction of association between them were positive,
which means that in normal condition, a longer of
days, there is increase in collagen synthesis post
tooth extraction in Wistar rats. Based on treatment
group data, the strength association (r) = 0.949 and
the direction of association between them were
positive, which means that in treatment condition,
the more significant the increase in collagen
synthesis post tooth extraction in albino rats.



(C)
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(D)

Figure 1. Histological image of collagen under light microscope in one field of view at 400x magnification (arrowhead

shows thickness distance of collagen)

Notes: (A) control group on day-3 (C1); (B) treatment group on day-3 (T1); (C) control group on day-7 (C2);

(D) treatment group on day-7 (T2)

Table 1. Collagen scoring value post tooth extraction of albino
rats (Rattus norvegicus)

Mean of collagen Standard
Groups  Days . L
scoring values deviation
C1 3 1.13 0.35
Cc2 7 1.76 0.68
T1 3 1.66 0.5
T2 7 2.93 0.25

Table 2. The results of comparison test for collagen scoring
values using Mann Whitney test

Groups Groups for comparison p
Cc2 0.019*
T 0.019*
c T2 0.001*
T1 1.000
c2 T2 0.002*
T1 T2 0.002*

Notes: *significant

DISCUSSION

The study results showed that there was an
increase in the mean of collagen scoring values
from the control groups on day-3 and day-7. The

increase was significant, however, the value was
not too high because the rats in the control groups
received no substance to support the healing
process. Therefore, the inflammation phase was
normal and the recovery process depended on self
healing, thus resulting in low collagen stimulation.1®

The treatment groups showed the mean of
collagen scoring values of 1.66 (day-3) and 2.93
(day-7). These results indicated that there was a
significant difference of the values among them.
In addition, the high mean of collagen scoring
values resulted from gelatin treatment, for gelatin
is rich in amino acids such as glutamine. Glutamine
plays role in tissue repair as it contributes to the
increase of fibroblast proliferation, accordingly, it
can stimulate collagen to accelerate maturation
phase and wound healing process. Gelatin also
possesses antimicrobial characteristic, hence
it may increase zone of bacterial inhibition on
wound.'®'” Amino acids especially glutamin content
in pangas catfish is higher than that in commercial
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gelatin. In the present study, the collagen scoring
values of the treatment groups were higher than
those of the control groups. It could be due to the
glutamine content in pangas catfish gelatin.

Pangas catfish gelatin contains amino
acids which may affect the rate and quality of
wound healing. It is also required as a part of the
inflammatory process, in the immune response
by increasing the function of T lymphocytes so
as to increase macrophage activation and in the
development of granulation tissue. The main protein
synthesized during the healing process is collagen,
and the strength of the collagen determines wound
strength.'®®

Based on literature, inflammatory process
will significantly decrease on day 5 and change
to proliferative phase where many kinds of
growth factors such as epithelial growth factors
and fibroblast growth factors participate in this
phase. The process starts with the formation of
fibroblast cells. Fibroblasts will synthesize ground
substance, i.e mucopolysaccharide which may
connect collagen fibers. Collagen may provide
strength to healing tissues, encouraging quick
wound closure.?%2'22 According to Spearman rank
correlation test value of the control and treatment
groups, the use of pangas catfish gelatin could
result in higher increase in collagen synthesis than
those with no treatment of pangas catfish gelatin.

CONCLUSION

In conclusion, pangas catfish gelatin has an effect
on increasing collagen synthesis during dental
socket healing process post tooth extraction in
albino rats (Rattus norvegicus).
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