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ABSTRACT

Aims: To determine the effect of wound duration on plasma MDA levels and Micro Vessel Density
(CD34 Expression) in white rats (Rattus novergicus).

Study Design: Experimental post-test only control group design.

Place and Duration of Study: Animal care tried PAU UGM Yogyakarta, while immunohistochemical
observations were conducted by experts in that field at the Anatomical Pathology Faculty of
Medicine, University of Sebelas Maret Surakarta, Indonesia, between March and June 2020.
Methodology: We included male white rats (Rattus Norvegicus) which consists of 18 samples
divided into 3 groups, namely the group with 5 days of wound duration (K1), the group with 10 days
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of injury (K2), and the group with a wound length of 15 days (K3). The wound is made a square
incision with a length of 2x2 cm. The parameters assessed were plasma MDA levels and Micro
Vessel Density (CD34 Expression). Statistical analysis of plasma MDA levels and Micro Vessel
Density (CD34 Expression) using OneWay ANOVA followed by Tukey HSD.

Results: The OneWay ANOVA test results showed significant values in plasma MDA levels
(P=0.000) and CD34 Expression (P=0.001). The Tukey HSD test results showed a significant value
(P <0.05) in the K1 with K2, K1 and K3 groups and K2 with K3 groups on the parameters of MDA
plasma. The Tukey HSD test results showed a significant value (P <0.05) in the K1 with K2 and K1
with K3groups but not significant (P=0.572) in the K2 with K3 groups on the parameters of CD34

expressions.

Conclusion: Longest duration of the wound has an effect on decreasing levels of plasma MDA
levels and Micro Vessel Density (CD34 Expression) in the wound healing process.

Keywords: MDA plasma; CD34; rattus novergicus; wound skin.

1. INTRODUCTION

Wounds are the result of physical trauma
resuling in  severe skin  discontinuity.
Distinguished into 2 types namely acute and
chronic wounds. The optimal wound healing
process is necessary for the anatomical and
functional restoration of skin tissue [1]. Sorg et al
(2017), states that the physiological process of
wound healing is so complex, and depends on
various cells and interconnected mediators [2].
The wound healing process is associated with
oxidative stress that produces Reactive oxygen
species (ROS). ROS function in wound healing

process through complex phases includes
migration phase, adhesion, proliferation,
neovascularization, remodeling, as well as

apoptosis [3]. ROS in the molecular aspect
produce pro-inflammatory cytokine secretions
and directly or indirectly become a source of
damage to the function of skin fibroblasts and
keratinocytes, these interacts with lipid molecules
can trigger the occurrence of lipid peroxidation
process and produce lipid hydroperoxides
(LOOH) and malondialdehyde (MDA) [4].

Research conducted by Gonzales (2016), the

necessary response occurs is vascular
inflammation related to increased ROS and
angiovascular ~ (microvessel  density)  [5].
Therefore, we observed a longstanding
relationship of wound care with MDA
(malondialdehyde) and the quality of

angiogenesis through CD34 expression in
granulation tissue.

2. MATERIALS AND METHODS
2.1 Patient Population

Research subjects were male white rats (Rattus
Norvegicus) aged 3 - 4 months, weight 150-300

grams, obtained from the Faculty of Veterinary
Medicine Gajah Mada University. Male white rat
food (Rattus norvegicus) used standard mouse
feed BR I. The inclusion criteria in the subject are
healthy male white rats (Raftus norvegicus),
male white rats, feathers are not dull, active and
good appetite, age 3-4 months with a weight of
150 - 300 grams. While the exclusion criteria in
this study were mice that died during the
research process.

2.2 Sample Collection and Processing

The animal subjects in this study were male
white rat strains of wistar. Rat is acclimatized for
5 days before the wound is made, then the
animal back was shaved until smooth and
cleaned with 70% alcohol, after that made a
square incision of wound with a length of 2x2 cm
and treated, group 1 (K1) with wounds untreated
for 5 days and group 2 (K2) with untreated
wounds for 10 days and group 3 (K3) with the
wound not treated for 15 days.

Retroorbital blood was taken on day 5 (group 1),
day 10 (group 2) and day 15 (group 3) for
examination of MDA levels. Plasma MDA levels
in mice were obtained from blood sampling.
Blood is taken from retroorbital veins that have
been inhalated. MDA plasma parameters from

the blood measured by the TBARS
(ThioBarbituric Acid Reactive Substances)
method.

Micro vessel density is assessed with CD34

expression. CD34 will expressed in tissue
endothelial cells by immunohistochemical
staining of IHC wusing CD34 monoclonal

antibodies. MVD expression observed by the
lowest power (10x magnification) to determine
the most intense coloring area. The calculation of
blood vessels carried out under the enlargement
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of x 40. The area with highest number of blood
vessels is referred then three high-power fields
(HPF) are selected. The calculating process are
carefully scanned from left to right of each slide
to avoid recalculating the same area. The
average of the three values is calculated and
expressed as the averagen on + SD.

2.3 Statistical Analysis

Distributions of data were analyzed using
Shapiro-Wilk test. Data of this study were
normally distributed. Therefore, Statistical
analysis was performed using the One Way
ANOVA test, and the statistical significance was
accepted with p < 0.05. Analyses were
performed using Statistical Product and Service
Solution Software for Windows version 24.

3. RESULTS AND DISCUSSION
3.1 MDA Plasma

The average MDA plasma levels of each study
group (K1, K2 and k3) showed different levels.
The average plasma MDA data of each study
group can be viewed according to the Table 1).

Table 1. The average of MDA plasma in rats

Table 2. Shapiro-wilk test results data on the
duration of skin tissue wounds against MDA
levels of white rat plasma

Groups N P value
K1 6 0,961
K2 6 0, 948
K3 6 0, 475

The results of the Saphiro-Wilk test showed that
the data distribution was normal because the p
value was more than the predetermined degree
of significance (p> 0.05).

One-Way ANOVA test results provide a value of
p=0.000 (p<0.05), which means there is a
difference in the effect of long-term skin tissue
wounds on the significant levels of white rat
plasma MDA (Rattus Norvegicus) between the
three groups. Furthermore, to find out the
location of meaningful differences among the
sample group, the Tukey HSD test was
conducted. This is in accordance with Table 3
below.

Table 3. Tukey test results duration of skin
tissue injury to levels of MDA plasma white

Groups N Mean MDA Plasma *
SD

I (K1) 6 8,99 £ 0,27

II(K2) 6 8,46 £ 0,35

I (K3) 6 6,44 + 0,32

The data above is good with a bar chart
according to Fig. 1:
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Fig. 1. Bar diagram of mean MDA plasma
levels in each group of skin tissue injury
duration

From the data, it was obtained that group 1 had
the highest plasma MDA level value (8.99
nmol/ml) compared to group 2 (8.46 nmol/ml)
and group 3 (6.44 nmol/ml).

mice
Groups Sig.
K1 with K2 0.024 Significant
K1 with K3 0.000 Significant
K2 with K3 0.000 Significant
One-Way 0.000 Significant
ANOVA
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Posthoc test analysis showed a significantly
difference from effect of duration skin tissue
wounds on the MDA levels of white rat plasma
(Rattus Norvegicus) (p=0.024) between the
group with the duration of the wound 5 days and
10 days (K1 and K2). The group with the duration
of the wound 5 days and 15 days (K1 and K3)
also showed a significant difference (p = 0.000).
In group with the duration of the wound 10 days
and 15 days (K2 and K3) showed significant
results (p = 0.000).

3.2 Expression CD 34

The average CD34 expression data of each
study group (K1, K2 and k3) showed different
levels. The average CD34 expression data of
each study group can be viewed according to the
Table 4.
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Table 4. The average of CD34 expression in

rats
Groups N Mean Expression of
CD34 + SD
I (K1) 6 151,48 £71.18
I (K2) 6 63,88 + 21.31
Il (K3) 6 38,08 + 12.66
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Fig. 2. Mean bar diagram of CD34 expression
in each group of granulation tissue injury

duration

From the data, it was obtained that group 1 had
the highest average expression CD34 (151.48)
compared to group 2 (63.88) and group 3
(38.08).

Table 5. Shapiro-Wilk test results data of
wound duration on MVD expression of white
rat granulation tissue

Groups N P value
K1 6 0,557
K2 6 0, 348
K3 6 0, 223

Table 6. Tukey's test result of duration of
wounds on the expression of CD34 tissue
granulation of white mice

Groups Sig.

K1 with K2 0.009 Significant
K1 with K3 0.001 Significant
K2 with K3 0.572 Significant
One-Way ANOVA 0.001 Significant

The results of the Saphiro-Wilk test showed that
the data distribution was normal because the p
value was more than the predetermined degree
of significance (p> 0.05).

One-Way Anova test value show p=0.001
(p<0.05), which means there is a statistically
significant difference in the effect of long-
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standing skin tissue wounds on the expression of
CD34 in white rat granulation tissue (Rattus
norvegicus) between three groups. Furthermore,
to determine statistically differences among the
sample of groups, a Tukey HSD test was
conducted at Table 6.

Posthoc test analysis showed a significantly
difference from effect of duration skin tissue
wounds on the expression of CD34 white rat
granulation tissue (p=0.009) between the group
with the duration of the wound 5 days and 10
days (k1 and k2). Group k1 and k3 also showed
a significantly difference (p = 0.001) in the group
with the duration of the wound left 10 days with
the group with the length of the wound left 15
days (k2 and k3) showed no meaningful results
(p= 0.572) so there was no significant difference
in the two groups.

3.3 Discussion

In this study, wistar strain male white rats (Rattus
Novergicus) were used, which were made full
thickness wound with the base of the muscle
wound. Blood samples were taken for plasma
MDA levels, namely group 1 on day 5, group 2
on day 10, and group 3 on day 15.

Plasma MDA levels obtained from the retroorbital
vein of mice using the TBARS method gave
several differences in the results of each group.
The principle of this method is use the ability of
the formation of a pink complex between MDA
and Thibarbituric Acid (TBA).

Uncomplicated wound healing is essential for
restoring skin integrity, preventing infection and
dehydration. The healing cascade occurs shortly
after the appearance of the wound, where there
is contact between platelets and collagen from
the tissue exposed to blood, causing the release
of clotting factors and fibrin deposition. Platelets
release clotting factors and various chemical
mediators such as cytokines and growth factors,
especially PDGF and TGF-B [3].

According to Gonzales (2016), the earliest
necessary response of wound healing was
vascular inflammation [5]. The inflammatory
phase in wound healing involves inflammatory
mediators in it [6]. This response is characterized
by the presence of neutrophil infiltration in the
wound area causing signs of inflammation.
Usually the cell response is formed within the
first 24 hours to two days after the wound
process. Neutrophils secrete pro-inflammatory
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cytokines such as Reactive Oxygen Species
(ROS) and induce oxidative stress in the body's
tissues or cells resulting in secondary products
such as malondialdehyde (MDA) [5]. The role of
ROS in the hemostasis and inflammation phase.
ROS functions to cause vasoconstriction, blood
coagulation, chemotaxis and fight pathogens [7].
In the proliferation and remodeling phases, ROS
plays a role in cell migration, cell proliferation,
fibrosis and angiogenesis. Angiogenesis occurs
as a regular cascade of molecular and cellular
processes at the wound bed [8]. After running for
more than three days, the inflammatory
response has been reduced and there is a
proliferation phase that begins in the
microenvironment of the lesion within 72 hours
until it reaches the 14th day [5].

This is in accordance with this study where it was
proven that the highest plasma MDA levels were
measured in group 1 with a wound length of 5
days and decreased in group 2 (wound length of
10 days) and group 3 (wound length of 15 days).
In the group with a wound duration of 10 days
and 15 days there was a decrease in plasma
MDA, because at this time the woud healing
process had entered the proliferation phase so
that the inflammatory mediator began to
decrease [5].

The average plasma MDA levels in group 1 (8.99
nmol/ml) and group 2 (8.46 nmol/ml) had a
difference value that was not too far compared to
the group 3 (6.44 nmol/ml), but they had
differences significant. This results were
supported by Thiruvoth (2015) which stated that
on the 3rd to 14th day of residual inflammatory
response, while the15th to one year (remodeling
phase) had significantly decrease in residual
inflammatory cell apoptosis causing a decrease
in ROS levels [9].

.Histopathology of granulated tissue in the rat
group with duration of wound at 5 days and 10
days showed an increase in CD34 expression
higher than in the group with duration wound of
15 days. The difference in CD34 expression in all
three groups was due to differences in the
duration of healing determining the type of
wound healing phase. This is explained by a
review of Sanchez (2018) which states that the
process of proliferation in wound healing is
related to the presence of MVD expressed on
CD34 in the process of angiogenesis. The
purpose of the proliferation stage is to reduce the
area of lesions with contractions and
fibroplasia, forming epithelium to activate
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keratinocytes. This response is responsible for
the closure of the lesion itself which includes
fibroplasia, angiogenesis and reepitelization.
These processes begin in the micro-environment
of the lesion within the first 48 hours and can
reach up to the 14th day after the onset of
lesions [10].

CD34 expression show as Micro Vessel Density
(MVD) especially in small blood vessels
(microvascular). CD34 expression show as the
MVD average. MVD expression is demonstrated
through immunohistochemical coloring
techniques using CD34 monoclonal antibodies.
Therefore, MVD expression play an important
role as an indicator to assess the quality of
angiogenesis in the wound healing process [11].
The strongest expression of CD34 can be found
in the endothelial cells of capillaries, followed by
arteries, veins, arterioles, and venules [12].

In this study expression of CD34 in each group
obtained significant different values, but not in
group 2 with group 3 (p=0.572). Insignificant
results are possible because in group 2 (wound
duration 10 days) and group 3 (wound duration
15 days) have the same phase of proliferation
that begins to appear on the 3rd to 14th day. In
this phase there is a response due to injury that
causes cell hypoxia thus stimulating the
synthesis of hypoxia inducible factor-1 (HIF1) in
macrophages, fibroblasts, vascular endothelial
cells and keratinocytes. Release of
proangiogenic factors such as VEGF, VEGF-A,
FGF2, PDGF, TGF-beta 1 may cause endothelial
cells to initiate  the  occurrence  of
neovascularization [13]. The duration of each
wound healing phase overlapping with the
angiogenesis process led to no significant
dissientation in group 2 and group 3 [14].

4. CONCLUSION

This study showed significant results of wound
healing duration and that effect to plasma MDA
levels and Micro Vessel Density (CD34
expression).The longest duration of wound
healing associated with the lower of the plasma
MDA levels in white rats and the longer duration
of wound healing associated with the lower of
CD34 expression in granulated tissue of white
rats (Rattus novergicus).
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