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Abstract

Aim: Acrylamide (ACR) is a water-soluble neurotoxic substance that has been widely researched in
recent years. Boric acid (BA) is a component that does not have a toxic effect when taken at low
concentrations and has a cystotoxic activity. Studies have reported that BA has antioxidant effects.
In this study, we aimed to examine the protective efficacy of BA against the toxic damage that ACR
may cause in the brain tissue.

Methods: In this study, 28 Wistar Albino male rats with an average weight of 320-400 grams were
used. In our study, ACR was administered intraperitoneally (i.p.) at a dose of 50 mg/kg for 14 days,
while BA was administered orally (p.0.) with a dose of 200 mg/kg for 14 days. Group 1 (n=7): It is
the control group and no medication was administered for 14 days. Group 2 (n=7): ACR group,
Group 3 (n=7): BA group and Group 4 (n=7): ACR + BA group.

Results: The comparison between the groups in terms of serum Total Oxidant Status (TOS) and
Malondialdehyde (MDA) analysis revealed that the highest MDA level was in the ACR group. The
MDA and TOS levels of the ACR+BA group were significantly lower than the ACR group (p<0.05).
Conclusions: Our study revealed that BA has a protective effect in the prevention of neurotoxicity
due to oxidative stress after ACR application
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I ntroduction

Acrylamide (ACR) is a water-soluble neuro-
toxic substance that has been widely re-
searched in recent years'2. In different stud-
ies on ACR toxicity, it has been reported that
ACR triggers kidney, bladder and prostate
cancer?, has a toxic effect on the reproductive
system* and causes neuropathy®. In toxico-
logical studies it has been supported that it
has an acute effect in consumption for 14
days or less, and a chronic effect in consump-
tions of 365 days or more®. It is known that
ACR, which is known to cause many dam-
ages in the body, is among the components in
food cooked at temperatures above 120° C
and in cigarette smoke®’,

Boric acid (BA) is a component that does not
have a toxic effect when taken at low concen-
trations® and has a cystotoxic activity®. Stud-
ies have reported that BA has antioxidant'®
and antigenotoxic effects'l. After it is con-
sumed, boron is excreted by the kidneys very
quickly, but until it is excreted, it is kept in
the feces with body fluids such as muscle,
prostate, adrenal gland, semen, milk, saliva,
especially organs such as the brain, bone, tes-
tis, liver!2,

We aimed to examine the protective efficacy
of BA against the toxic damage caused by
ACR in the brain tissue.

Materials and Methods

In this study, 28 Wistar Albino male rats with
an average weight of 320-400 grams were
used. Rats were fed in steel cages at 2242 °C
without diet and water restrictions.

Supply and Preparation of Chemicals

Acrylamide was purchased from Sigma Al-
drich (Germany, Darmstadt) and Boric acid
was purchased from Tekkim (Turkey,
Bursa). Acrylamide was administered intra-
peritoneally at a dose of 50 mg/kg for 14
days. In a previous study, ACR was given for
11 days and it was observed that it had a toxic
effect®. It is also known that ACR can be ab-
sorbed by all means in the body*. Boric acid

was given orally (p.o.) by gavage for 14 days
at a dose of 200 mg/kg™.

Formation of Experimental Groups

Group 1 (n=7): It is the control group and no
medication was administered to this group.
Group 2 (n=7): ACR group, Group 3 (n=7):
BA group and Group 4 (n=7): ACR + BA
group, both ACR and BA were administered
simultaneously for 14 days.

Termination of Experiment

At the end of the 14th day, the rats were
placed under general anesthesia (90 mg/kg
Ketamine HCI+ 10 mg/kg Xylazine HCl i.p.),
sedation control, skin and finger pinching
movements were observed to protect animal
welfare. The abdomen was opened by lapa-
rotomy by making an incision from the mid-
line of the abdomen. The animals were sacri-
ficed by taking blood by exsanguination via
the intracardiac route. The blood samples
were centrifuged at 3000 rpm for 10 minutes,
separated sera was sent to the biochemistry
laboratory for biochemical analysis. Brain
tissues taken for histopathological examina-
tions were fixed in 10% formol and sent to
the Histology laboratory.

Evaluation of Total Antioxidant
(TAS) and Total Oxidant (TOS) Lev-
els

TAS and TOS levels of serum samples taken
from rats were measured with kits from Rel
Assay Diagnostics (Turkey, Gaziantep). For
this, the automatic measurement method de-
veloped by Erel was used®?’.

Histological Evaluation

After the brain tissues were fixed in 10% for-
maldehyde for 24 hours, they were washed in
running water for 12 hours and passed
through increasing alcohol series (50-70-80-
96% alcohol). After embedding in paraffin
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blocks, 5 um thick sections were cut, stained
with Hematoxylin & Eosin (H&E) and visu-
alized with a rotary micro-tome (Leica Bio-
systems, USA). Micrographs containing the
hippocampus region were evaluated for in-
flammation, congestion, vacuolization and
degeneration.

Measuring Blood Serum Malondial-
dehyde (MDA) Values

Serum MDA analysis was performed as de-
scribed in the study of Kei S8,

Statistical Analysis

SPSS for Windows version 20 (SPSS Inc.,
Chicago, IL, USA) software package was
used for statistical analysis. One-sided Anal-
ysis of Variance (ANOVA) and Tukey’s tests
were used for normally distributed variables
and Mann Whitney-U Test for non-normally
distributed variables. p<0.05 was determined
as significant.

Results
TAS and TOS Measurements

We observed that the TAS levels of the
groups did not show a normal distribution.
Since the One-Way ANOVA test was signif-
icant (p<0.05), Tukey test was used for com-
parison between groups. There was no signif-
icant difference between the ACR group and
the ACR+BA group in terms of TAS levels
(p>0.05). Despite this, it was observed that
the lowest TAS level belonged to the ACR
group, and the highest value belonged to the
BA group (p<0,05).

When TOS levels were compared, it was ob-
served that there was no statistically signifi-
cant difference only between the control
group and the BA group (p=0.15). While the
ACR group had the highest TOS level, the
TOS level of the ACR+BA group was signif-
icantly lower (p<0,05). (Table 1).

Table 1. Statistical analysis of the mean values of TAS; total antioxidant capacity (umol H20>
equivalent/L) and TOS; total oxidant capacity (mmol Trolox equivalent/L).
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acid group (H&E, Bar 100 um).

Table 2. Statistical analysis of the mean
values of MDA; Malondialdehit (pumol/l)
values.
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ACR: Acrylamide, BA: Boric acid.

MDA Analysis

When the comparison was made between the
groups, it was observed that the highest se-
rum MDA grade was in the ACR group. The
MDA level of the ACR+BA group was sig-
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nificantly lower than the ACR group
(p=0.01). There was no statistically signifi-
cant difference between the control group
and the BA group (p=1.00) (Table 2).

Histological Evaluation

While histopathological changes such as neu-
ral degeneration, inflammation, congestion
and vacuolization were common in the ACR
group, these changes were less common in
the ACR+BA group (Figure 1). No histo-
pathological changes were observed in the
control group and BA group.

Discussion

Many diseases occur due to inflammation,
especially cancer, diabetes, cardiovascular
and neurological diseases. The main causes
of this situation are oxidative stress*®. Boric
acid (BA) is one of the important forms of
boron and has recently been the subject of ex-
tensive investigate for medical use®.

In the studies performed, ACR was applied at
different doses (50 mg/kg, 20 mg/kg) and
times, and thus, a significant increase in se-
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rum proinflammatory cytokine levels such as
II-1B, 11-6 and TNF-a was observed??2, In
their study, Acaréz et al. observed an im-
provement in the levels of inflammatory cy-
tokines such as TNF-a, Il-1B, and NFxB in
brain and liver tissues of ACR applied rats,
and suppression of existing expressions when
boron was applied?. We examined that ACR
caused an increase in serum total oxidative
stress (TOS) and MDA levels, but this
situation improved when BA was applied.
Yazici S et al. also pointed out the findings
showing that BA has proinflammatory prop-
erties in their study?®. In this context, our
study was parallel with other studies.

In their study, Karimkhani H et al. observed
that histopathological changes such as mon-
onuclear cell infiltration and edema occurred
among cardiomyocytes in the group with my-
ocardial infarction (MI), and that in the
MI+BA group, intercalated disc structures
with normal appearance were observed, and
this group was very close to the control
group?. In their experimental renal ischemia
and reperfusion (I/R) injury study, Can B et
al. observe a significant increase in inflam-
matory cytokine levels such as GSH and
MDA compared to the control group. They
showed that this situation improved when
treated with boric acid in case of renal I/R in-
jury?. Similarly, we observed that there was
an increase in serum MDA levels in case of
ACR toxicity and this situation improved
when BA was applied.

Conclusion

Our study revealed that BA has a protective
effect in the prevention of neurotoxicity
caused by oxidative stress after ACR appli-
cation, thanks to its antioxidant property.
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