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washed by adding at least 1 mL of 75% ethanol per ml of
TRI used in step 4th and vortexing. The washed sample
was centrifuged at 4°C for 5 min at 7500 g. Ethanol was
removed and the pellet was dried in a fume hood for 15-20
min. RNA was resolved with 80 uL ddH,0 (Sterile ultra-pure
water) and the RNAs thus obtained were measured using
the spectrophotometric method.

- cDNA Synthesis

cDNA was obtained using the Fermentas Revert Aid
First Strand cDNA Synthesis Kit (#1622), each sample
containing 5 pug of RNA. All steps are done according to
the kit procedure. First, the RNA sample obtained from
RNA isolation was taken into ice in 0.5 mm PCR tubes so
that it would react with 5 g, and 1 pL of oligo dT18 was
added and the final volume was completed to 12 L with
sterile distilled water. The reaction tube was kept at 70°C
for 5 min and then left on the ice. To the reaction tube in
ice, respectively were added 4 uL 5x Reaction buffer, 1 uL
Ribolock Ribonuclease inhibitor, and 2 uL 10 mM dNTP
mix, then incubated at 37°C for 5 min. At the end of the
incubation, 1 uL of M-MuLV reverse transcriptase enzyme
was added. The tube containing the prepared mixture was
first kept at 42°C for 60 min. At the end of the incubation,
the reaction tube was incubated at 70°C for 10 min to
inhibit the enzyme. At the end of this time, the reaction
tube was placed on ice and subsequently kept at 20°C for
use in studies.

2.5 pM dNTP mix, 2.5 yL F, 2.5 pl R, 0.5 pyL cDNA template
(1:10 dilution), 0.2 uL Taqg DNA Polymerase enzyme (5
U/uL) 12.3 pL ddH,0 was added, so that the final volume
was 25 pL. The PCR program used: 5 min at 94°C, 50 sec at
94°C, 1 min at 50-60°C, 50 sec at 72°C, 5 min at 72°C. The
material was stored in the device at 4°C until it was taken.

Statistical and Semi-quantitative Analysis

The data of our study were statistically evaluated with
the IBM 20.00 SPSS software program. The groups were
compared to Tukey’s post-hoch tests from the one- way
ANOVA multiple comparison test with a value of P<0.05
considered statistically significant.

ResuLts
Histopathological Findings

In the Healthy group (Fig. 1-A) and the DFE1000 group
(Fig. 1-B), healthy-looking villus structures were observed
in the small intestine mucosa. No pathological condition
was found in the epithelium and lamina propria. In the
| group, loss of tissue integrity of the villi structures in
the small intestine mucosa and inflammatory cells and
edema in the lamina propria were observed. However,
areas of hemorrhage were seen in the submucosa and
locally in the mucosa (Fig. 1-C). In the | +DFE500 (Fig.

. . - Table 2. Rat Primer sequences of RT-PCR
- Expression Analysis by Reverse Transcription Polymeray

Chain Reaction

Rat primer sequences of RT-PCR are detailed in Table 2. It
was aimed to determine the expression levels of Glutathione
Peroxidase (GPX), Superoxide Dismutase (SOD), Tumor
Necrosis Factor- alpha (TNF-a) and Caspase 3 (Cas 3).

- Generation of cDNA Copy
PCR reaction 2.5 pyL 10X buffer, 2.5 uL 25 mM MgCl,, 2 uL

Primer

GPX F: CAGTTCGGACATCAGGAGAAT 60
R: AGAGCGGGTGAGCCTTCT

SOD F: ATGTGTCCATTGAAGATCGTGTGA 60
R: GCTTCCAGCATTTCCAGTCTTTGTA

INE- F: ACTGAACTTCGGGGTGATTG o
% R GCTTGGTGGTTTGCTACGAC

Cas3 F: CATTTCTTTAGTGATAAAA 60
R: ATCATGGGATCTGTTTCTTT

Gene Annealing

area, Star: Loss integrity of tissue. Magnification: x20

Fig 1.Triple staining findings in intestinal tissue. IW: Intestinal wall, VL: Villus, M: Mucosa, Round: Lamina propria, Triangle: Inflammatory
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Fig 2. Comparison of biochemical MDA
and GSH between groups (I: Ischemia, I/R:
Ischemia and reperfusion, DFE: Dragon Fruit
Extract)
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Fig 3. Comparison of molecular GPX, SOD, TNF-a and Caspase-3 between
groups (I: Ischemia, I/R: Ischemia and reperfusion, DFE: Dragon fruit

extract)

1-D) and in the | +DFE1000 (Fig. 1-E) groups, we observed
that loss of tissue integrity of the villi structures in the
small intestine mucosa occurred mostly in the superficial
region. However, inflammatory cells and edema were
observed in the superficial mucosa. In these groups, areas
of hemorrhage were decreased compared to the ischemia

group.

As seen in the | group, the villi with loss of tissue integrity
in the I/R group were completely detached from their
basal parts and a naked mucosa image was observed.
Inflammatory cells and edema were seen (Fig. 1-F). In
the I/R+DFE500 group, the villi were relatively protected
compared to I/R group, but a naked mucosa image was
also present in this group. Similarly, inflammatory cells
and edema were seen (Fig. 1-G). In the I/R+DFE1000 group,
compared to thel/R group, the villi were clearly preserved
for epithelial losses, but a bare mucosa image was also
present. Inflammatory cells and edema were decreased
compared to the I/R and the | groups (Fig. 1-H).
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Biochemical Findings

X 8 E I MDA levelsin theland I/R groups were higher than those in
o. g 2 < the healthy group. These levels were significantly reduced
< - Q in a dose-dependent manner in the ischemia and I/R+DFE

treatment groups (Fig. 2-A) (P<0.05). We determined that
the GSH level reduced after ischemia. However, itincreased
in the treatment groups. GSH levels were especially low in
the I/R groups and increased in a dose-dependent manner
in the DFE treatment groups (Fig. 2-B) (P<0.05).

Molecular Findings

In the healthy and DFE1000 groups, the expression levels
of GPX, SOD, TNF-qa, and Cas 3 were determined to be at the
same level as Glyceraldehyde 3-phosphate dehydrogenase
used as the control gene. In the ischemia and I/R groups,
GPX, SOD expression levels decreased, while TNF-aand Cas
3 levels increased compared to the healthy group. While
the levels of GPX, SOD increased in the | and I/R treatment
groups compared to the | and I/R groups, TNF-a and Cas 3
expression levels decreased (Fig. 3) (P<0.05).

Discussion

Acute mesenteric ischemia (AMI) are cases that require
emergency intervention. AMI injuries are serious and often
result in death in late diagnosis. A reperfusion injury that
develops following intestinal ischemia causes systemic
multi-organ damage, although blood is re-flowed to the
intestines with urgent interventions 2", Therefore, the aim
should be the prevention of reperfusion injuries as well as
ending ischemia, in the treatment of AMI.

Tissue oxygenation decreasesinintestinalischemia, leading to
theinitiation of a series of pathological events. During these
events, Adenosine Triphosphate (ATP) production stops
and cellular respiration begins to be provided by anaerobic
respiration. However, by-products of anaerobic respiration
accumulate in the cell and cause increased intracellular
acidosis. The resulting low pH initiates ischemic damage
by causing protein denaturation, loss of enzyme function,
glial edema and increased free radicals in the cell 2.
With the re-flow of blood to the tissue, toxic metabolites
that occur during ischemia create more aggressive super-
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oxide radicals, thus leading to aggravation of tissue
damage . On the other hand, intracellular antioxidant
systems such as SOD, and GSH are insufficient during
ischemia and reperfusion. The cell remains vulnerable
to oxidative damage, resulting in increased capillary
permeability. Thus, intestinal edema, fluid accumulation
in the intestinal lumen, mucosal barrier disruption and
bacterial translocation occur 24,

The important indicator of oxidative stress in the tissue is
MDA, which is the end product of lipid peroxidation 2,
Oxidative damage has been associated with the measure-
ment of this product in many ischemia and reperfusion
studies. In our study, elevated MDA levels in the | and I/R
groups support these results. In addition, the low levels of
GSH, an intracellular antioxidant, in the | and I/R groups
also support our findings. This relationship also appears at
the gene level in our molecular analysis findings of GPX
and SOD. Another consequence of increased intracellular
oxidative damage is the initiation of the intracellular apo-
ptotic caspase cascade. The increased caspase activation
can inform us about the severity of oxidative damage. For
this purpose, the expression levels of Cas 3 that have an
important function in the caspase cascade, prove to us the
severity of the oxidative damage in the | and I/R groups at
the gene level. We observed the loss of tissue integrity in
villus structures in these groups in our histopathological
analysis. These results support our findings of high MDA,
Cas 3, and low GSH, SOD.

A disrupted mucosal barrier during intestinal ischemia and
reperfusion leads to the onset of systemic inflammation
and TNF-a is an important signal protein this onset. TNF-a
triggers inflammation and increases the release of other
inflammation-related cytokines, which lead to excessive
migration of neutrophils into ischemic tissue. Neutrophil
infiltration leading to increased tissue damage accelerates
the destruction of damaged cells in the tissue. Indeed, high
levels of TNF-ain the | and I/R groups in molecular analysis
findings support this relationship. In addition, increased
inflammation and edema findings in our histopathological
findings in the | and I/R groups reveal the presence of
inflammation. This explains the increase in TNF-a levels.

When looking at the studies on this subjectin the literature,
high MDA, Cas 3, and TNF-a in the intestinal ischemia/
reperfusion study conducted by Kamel et al. were found
to be similar to our findings . In another study, low GSH,
SOD and GPX findings in ischemia and reperfusion groups
also support our study 7,

Red dragon fruit has medicinal therapeutic potential due
to its flavonoid, thiamine, niacin, pyridoxine, cobalamin,
betalain, phytoalbumin, carotene, polyphenol, and phenolic
content %, In another study, they investigated the content
of Red dragon fruit, showed that it contains a significant
amount of antioxidants, and suggested that this fruit may
scavenge against free radicals "% In our study, we observed

significant decreases in MDA levels depending on the
dose in the | and I/R treatment groups and significant
increases in GSH and GPX levels. In addition to this, we
observed significant decrease in Cas 3 levelsin the land I/R
treatment groups; these results were also reflected in our
histopathological images. Especially, loss of tissue integrity
improved significantly in the treatment groups. Another
important detail is a decrease of inflammatory cells in
the tissue. This result is consistent with the significant
decrease in TNF-a gene expression. It has been reported
DFE increases MDA levels and GPX levels against oxidative
damage . These results support our findings in our study.

Acute mesenteric ischemia followed by reperfusion injury
causes severe oxidative stress in the tissue. Reperfusion
application alone is insufficient to eliminate oxidative
damage but dragon fruit extract can be used as a
supportive and protective measure in minimizing this
damage to tissue. These results suggest that the content
of the dragon fruit needs to be studied in greater detail
and that perhaps DFE will be accepted as a preservative
supplement food in the near future.
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