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ABSTRACT

BACKGROUND: The aim of this study was to investigate the effects of acrylamide (AA) on fracture healing histologically, biochem-
ically, and radiologically in a rat femur fracture model.

METHODS: Scanning electron microscopy imaging, Fourier transform infrared spectroscopy, and ultraviolet-visible spectropho-
tometer examination were performed for AA characterization. In this study, after the femur fracture model was created, the groups
were formed to include eight rats in each group (G) as follows: G1: |5®-day control, G2: |5%-day AA, G3: 30*-day control, and G4:
30™-day AA. In G2 and G4, 5 mg/kg AA was administered 3 times a week by gastric gavage. The fracture was evaluated radiologically
according to Lane-Sandhu scoring and histologically according to Huo scoring. The weight changes of the rats were recorded. Albumin,
total protein, cholesterol, high-density lipoprotein, low-density lipoprotein, triglyceride, alkaline phosphatase, lactate dehydrogenase,
vit. D, parathormone, calcium, phosphorus (P), white blood cell (WBC), hemoglobin (Hb), and Platelet values were examined in the
blood samples.

RESULTS: The characterization properties of AA were confirmed. No significant weight change was observed in the rats during
the study. When blood values were compared, a statistically significant difference was determined between albumin, total protein, P,
WBC, and Hb groups (p=0.41, p=0.00, p=0.003, p=0.019, and p=0.017, respectively). According to the histological score comparisons,
G3 was significantly different from G1, G2, and G4 (p<0.05), and G4 was significantly different from G| and G2 (p<0.05). According
to Lane-Sandhu scoring, there was a significant difference between G2 and G3 and G4 (p=0.0, p=0.034), G| and G3 (p=0.001), re-
spectively.

CONCLUSION: AA adversely affects fracture healing even at low doses, as in the present study. According to the results of this
study, the authors recommend a diet poor in AA during fracture treatment. Therefore, further human studies are required to find out
the complex effect of AA on bone healing and the body.
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INTRODUCTION Nonunion of fracture is associated with additional complica-

tions and increased treatment costs.”! Bone health and the
Fracture healing is a complex physiological process in which  optimization of local and systemic conditions are important
many local and systemic pathways play roles.!'! The fact that  for fracture healing.®! The relationship between the dietary
this process is adversely affected may result in nonunion. pattern and fracture healing is well known. A healthy diet is
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required both for reducing the risk of fracture and acceler-
ating the post-fracture healing process.! Diet is a modifiable
risk factor in fracture healing.[¥

In 2002, the heat-induced formation of acrylamide (AA) was
determined in dietary foods we consumed.! AA represents a
soluble compound with low molecular weight formed during
thermal processing as an intermediate product of the Mail-
lard reactions, primarily through the reaction between the
amino acid asparagine and a number of reducing sugars.[l AA
exposure increases with dietary products. The consumption
of foods such as fried potatoes, chips, chicken nuggets, onion
rings, breakfast cereals, biscuits, crackers, and instant coffee
increases the intake of AA into the body.["®!

The carcinogenic effect of AA in rat models has been demon-
strated. However, this effect is controversial in humans.”'%
Moreover, it has neurotoxic and apoptosis-enhancing effects.
U'L12 n the literature, the effects of AA on bone metabolism
were emphasized in various studies. Raju et al.l'¥l showed that
AA leads to an increase in the oxidative stress and perox-
idation of lipids. Oxidative stress is characterized by an in-
creased level of reactive oxygen species, which improve bone
resorption!'] and osteoclastogenesis.['"! Furthermore, a bio-
chemical link between increased lipid peroxidation and re-
duced bone mineral density was described.!'! Furthermore,
AA was shown to decrease the blood levels of calcium (Ca),
which is essential for bone.['s] According to the best of our
current knowledge, although the harmful effects of AA were
discussed in the literature, its effects on fracture healing were
not previously investigated. In this context, the aim of this
study was to present the effects of AA on fracture healing by
investigating them histologically, biochemically, and radiologi-
cally in a rat fracture model.

MATERIALS AND METHODS

AA and Characterization

AA (Cas 79-06-1) (CH,=CHCONH,), a white, dry, and odor-
less crystal solid with a chemical purity of 99%, was obtained
from Sigma-Aldrich Chemical Co. (St. Louis, USA). The mor-
phology of AA was investigated by scanning electron mi-
croscopy (SEM: TESCAN MIRA3 XMU, Brno-Kohoutovice,
Czech Republic). The pressing of all specimens into potas-
sium bromide pellets was performed, and they were utilized
for the examination of the functional groups of the samples
by a Fourier transform infrared spectroscopy (FTIR: Bruker:
Tensor Il) spectrophotometer in the range of 3500-750
cm—1I. A ultraviolet (UV)-visible (Vis) spectrophotometer
(UV-2600, Shimadzu, Japan) was utilized for the purpose of
recording the spectra of the prepared samples in the range
from 200 to 300 nm.

Animal Material

Local animal ethics committee approval was obtained for 32
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adult Wistar albino male rats weighing 210-250 g included
in this study (Date/no:17.09.2019/65202830-050.04.40-240).
The feed required for the feeding of rats was obtained from
our university’s laboratory of experimental animals. The rats
were cared and fed by providing water and feed ad libitum in
metal cages with a base, at room temperature of 22-24°C
and humidity of 55%, in a 12-h light/12-h dark environment.

Fracture Model

After the general anesthesia combined with xylazine and the
intraperitoneal ketamine administration, the rat was placed
on the operating table, and a single dose of antibiotic prophy-
laxis was administered (cefazolin sodium, 5 mg). After the left
thigh of the rat was shaved, it was prepared with Povidone-
iodine solution. After a |-cm long skin incision was made
along the lateral aspect of the left thigh, soft tissues were
dissected to expose the femoral shaft. A standard transverse
fracture was made from the middle part of the femur by mul-
tiple drilling and then osteotomy. Afterward, the fracture was
detected by inserting retrograde intramedullary Kirschner
wire (0.8 mm diameter steel K-wire) from the knee joint.
The skin layers were sutured properly. No loading restriction
was performed.

Experimental Stage

The experimental stage of the study and sampling was con-
ducted in our university’s experimental animal unit. In this
study, the groups were formed to include eight rats in each
group (G) as follows: Gl:15%-day control, G2: 15%-day AA,
G3: 30*-day control, and G4: 30*-day AA. On the [ day,
a fracture model was created for all rats, as stated above.
G2 and G4, which constituted the experimental group, were
administered with AA at a dose of 5 mg/kg 3 times a week by
gastric gavage. It was administered 3 times a week to avoid
esophageal irritation. Afterward, the rats in 15%-day G| and
G2 and 30"-day G3 and G4 were sacrificed, and the bones
removed were taken for examination. The macroscopic and
radiological examinations of the samples were performed.
Radiological fracture classification was performed according
to Lane-Sandhu scoring.['”]

Biochemical Analysis

Before the rats were sacrificed, 3 ml of blood samples were
taken from the groups into sterile tubes. Plasma was obtained
from the blood samples collected (centrifuged 1000xg, 15
min). These plasmas were transferred to Eppendorf tubes and
stored at -80°C until analysis measurements were performed.
In plasma samples, alkaline phosphatase (ALP), parathormone
(PTH), and Vitamin D (Dvit) concentrations were analyzed by
the enzyme-linked immunosorbent assay (ELISA) technique.
All measurements were recorded blindly by the same person.
All samples and standards were analyzed twice. Repeated
readings were averaged for each standard and sample. The
detectable ranges of human ALP (Catalog no: 201-11-0346
Sunred Biological Technology Co., Ltd., Shanghai, CHINA),
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PTH (Catalog no: 201-11-0334 Sunred Biological Technol-
ogy Co., Ltd., Shanghai, CHINA), and Dvit (Catalog no: 201-
11-0614 Sunred Biological Technology Co., Ltd., Shanghai,
CHINA) were 0.8-200 ng/mL, 0.5-60 ng/mL, and 0.8-200 ng/
mL, respectively.

Complete blood count analyses were performed using an au-
tomated hemoanalyzer (Mindray BC6800; Mindray, Shenzhen,
China). The plasma levels of total protein, albumin, Ca, total
cholesterol, high-density lipoprotein cholesterol, triglyceride,
low-density lipoprotein cholesterol, phosphorus (P), and the
activity of lactate dehydrogenase were determined by spec-
trophotometric methods (Roche COBAS 8000 Modular;
Roche Diagnostics, Mannheim, Germany).

Histopathological Examination

For the histopathological evaluation of the tissues of the con-
trol and study groups, the femur samples containing the frac-
ture site were fixed with 10% neutral buffered formalin for at
least 2 weeks, and then, decalcification was performed. After
the samples were washed under running tap water, they were
subjected to parafinization by passing through the series of
graded alcohols and xylol. Afterward, 5-um-thick longitudi-
nal sections were taken from the samples placed in paraffin
blocks using a rotary microtome (Leica, RM2135, Germany).
These sections were stained with Hematoxylin-Eosin and ex-
amined under the light microscope (Olympus BX51, Tokyo,

Japan).

The changes observed in the control and study groups were
examined in four sections containing the fracture site from
each sample at 100-pm thickness intervals. The changes were
based on the histological scoring described by Huo et al.l'®

Statistical Analysis

Statistical analysis was conducted using SPSS ver 23.0 (SPSS
Inc., IBM, NY, USA). Continuous variables were given as mean
and standard deviations. A comparison of four independent
groups was performed by the one-way analysis of variance
test. The post hoc comparison of groups was performed by
the Bonferroni test. P-values lower than 0.05 were consid-
ered as statistically significant.

RESULTS

AA and Characterization

The SEM image of AA demonstrates a continuous and non-
ordered microporous mesh-like network. As shown in Figure
I, the structure of AA is in the form of chain binding. Due to
its AA structure, it is easily soluble in water.

In Figure 2, the IR spectra of AA are presented. The peak
at 1650 cm' represented the carbonyl double bond C=O
stretching, that is, UC=0O. The band at 1650—1580 cm™' was
assigned to VN-H bending vibration. The peak in the region
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of 960-920 cm’' suggested the SNH bending vibration of
amines. The peak at 985 cm' represented the C=C bend-
ing. Furthermore, the peak at 1423 cm’!' indicated the C-H
bending.['”!

The UV-Vis absorbance spectrum of AA is shown in Figure 3.
For a spectrophotometric measurement, AA was prepared
at a low concentration in water and subjected to the probe
sonicator for |5 min to dissolve in a short time. The peak at
198 nm is observed in Figure 3. The peak in the figure is the
characteristic peak of AA.[2%

Experimental Groups

The results of the rat groups with AA administration and
the control rat group were examined by comparing (Table

Figure 1. The scanning electron microscopy images of acrylamide.
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Figure 2. Infrared spectra of acrylamide.
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Figure 3. Ultraviolet—visible spectrum of acrylamide in water.
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Table I. Comparative display of averages for all parameters and groups
Group | Group 2 Group 3 Group 4 p-value”
15th-day control 15t-day 30*-day control 30*-day
acrylamide acrylamide
n=8 Std. Err n=8 Std. Err n=38 Std. Err n=8 Std. Err

Weights of rats on the first day (gram) 228.87 5.68 230.62 2.52 228.0 391 244.12 4.72 0.050
Weights during sampling (gram) 217.12 491 209.50 4.76 218.12 4.85 226.37 5.18 0.173
Weight change (gram) 12.5 522 21.12 373 12.75 2.6l 17.75 3.03 0.299
Albumin (g/dL) 41.78 1.42 40.98 2.46 43.42 1.48 48.22 1.93 0.041
Total protein (g/dL) 62.43 1.15 64.37 0.9 69.20 1.49 71.63 1.08 0.000
Cholesterol (mg/dL) 62.62 298 64.63 5.38 64.50 4.85 66.62 9.88 0.293
High-density lipoprotei n(mg/dL) 47.20 2.69 50.46 5.39 47.62 3.8 60.42 2.33 0.053
Low-density lipoprotein (mg/dL) 10.31 0.89 9.51 0.57 10.83 1.22 10.17 .11 0917
Triglyceride (mg/dL) 72.50 10.81 60.0 5.19 80.25 9.21 63.5 8.17 0.434
Alkaline phosphatase (ng/mL) 17.20 2.53 1551 2.87 17.67 1.63 23.75 2.88 0.181
Lactate dehydrogenase (U/L) 1136.63 23568  760.63 87.8 760.87 101.68 1003.25 17242 0.181
D vit (ng/mL) 18.92 2.99 17.16 2.59 23.86 2.86 20.93 2.52 0.305
Parathormone (ng/ml) 7.47 0.37 6.63 0.75 9.1 0.67 7.48 1.33 0.229
Calcium (mg/dL) 10.11 0.09 0.11 10.1 0.11 10.17 0.07 0.370
Phosphorus (mg/dL) 6.41 0.2 6.78 0.18 5.88 0.16 5.68 0.2 0.003
White blood cell (107/L) 7.52 0.6l 6.47 0.36 10.17 1.0 7.59 0.84 0.019
Hemoglobin (g/dL) 13.7 0.47 133 0.88 15.13 0.46 15.27 0.62 0.017
Platelets (10°/L) 597.62  83.25 664.0 124.14  663.0 76.62  842.62 118.63 0.069
Lane sandhu 2.88 0.44 2.38 0.26 6.25 0.7 3.88 0.44 0.001

"Those with p<0.05 were considered significant.

I). When the first day of the study and the day of sampling
by sacrificing were compared, no significant difference was
determined between the groups in terms of the rats’ weights
(p=0.050 and p=0.173, respectively). No significant differ-
ence was found in the weight changes between the groups
(p=0.299).

Biochemical Analysis

When the blood values of the groups were compared, a sta-
tistically significant difference was determined between albu-
min, total protein, P, white blood cell (WBC), and hemoglobin
(Hb) groups (p=0.41, p=0.00, p=0.003, p=0.019, and p=0.017,
respectively) (Fig. 4). No significant difference was observed
between other blood parameters. The results and their com-
parisons are presented in Table I. A significant difference was
observed in albumin values between G| and G4, G2 and G4
(p=0.009 and p=0.022), respectively. A significant difference
was determined in total protein values between GI and G3
and G4 (p=0.005, 0.000), G2 and G3 and G4 (p=0.032, 0.02),
respectively. With respect to P, a significant difference was
determined between G4 and GI and G2 (p=0.031, 0.001),
G3 and G2 (p=0.004). With respect to WBC, a difference
was observed between G2 and G3 (p=0.002). With respect
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to Hb level, a significant difference was observed between G2
and G3 and G4, G|, and G4 (p=0.048, p=0.013, and p=0.013)
(Table I).

There was no significant difference between the groups in
ALP, PTH, and Dvit levels analyzed by the ELISA method
(p=0.181, p=0.22, and p=0.305) (Table ).

Histopathological Evaluation

All preparations prepared after radiological examination were
evaluated histopathologically in line with the scale described
by Huo et al.l'®l according to fibrous tissue, cartilage, new
bone, and mature bone ratios (Fig. 5). According to the pair-
wise comparisons of all groups, no significant difference was
determined between the 15%-day AA group (G2) and the
I5%-day control group (Gl) in terms of histological evalua-
tion (p=0.1244). The mean scores of histological examina-
tion were determined as 2.54 and 2.14, respectively, for Gl
and G2 groups (Fig. 6). The difference between the 30*"-day
control group (G3) and the 30"-day AA group (G4) was de-
termined to be significant in terms of histological evaluation
(p<0.0001). The mean scores in these groups were deter-
mined to be 8.57 and 6.14, respectively (Fig. 6). It was deter-
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Figure 4. Graphical representation of the parameters with significant differences between the groups*. (a) Albumin: A significant differ-
ence was observed between G4 and G1 and G2, respectively (p=0.009, p=0.022). (b) Total protein: A significant difference was observed
between G1 and G3 and G4 (p=0.005, p=0.000), respectively, G2 and G3 and G4 (p=0.032, p=0.002), respectively. (c) Phosphorus: A
significant difference was observed between G4 and G1 and G2 (p=0.031, p=0.001), G3 and G2 (p=0.004), respectively. (d) White blood
cell: A significant difference was observed between G2 and G3 (p=0.002). (e) Hemoglobin: A significant difference was observed between
G2 and G3 and G4 (p=0.48, p=0.013), G1 and G4 (p=0.013), respectively. (f) Lane-Sandhu score: A significant difference was observed
between G2 and G3 and G4 (p=0.0, p=0.034), G1 and G3 (p=0.001), respectively. *(G1: 15"-day control, G2: 15"-day acrylamide, G3:

30"-day control, and G4: 30""-day acrylamide).

mined that G3 had the best histological score and that the
difference was statistically significant compared to all other
groups (p<0.05). It was determined that the histological
score of G4 was better compared to G| and G2 and that the
difference was statistically significant (Fig. 6; p<0.05).

Radiological Evaluation

In the direct radiographs, the union at the fracture line was
evaluated according to Lane-Sandhu scoring. A significant dif-
ference was observed between G2 and G3 and G4 (p=0.0,
p=0.034), Gl and G3 (p=0.001), respectively (Figs. 4 and 7).

DISCUSSION

The strongest aspect of this study is that it is the first study
investigating the effects of AA on fracture healing. AA is an
important industrial chemical, which is mainly used in the
production of polymers and copolymers.?'l However, after
the formation of AA depending on the preparation condi-
tions of foods was reported, the studies investigating the ad-
verse effects of AA on humans increased in the literature.?2
Nowadays, AA is one of the most common toxic substances
that people are exposed to through diet.”! Since there is a
close relationship between fracture healing and bone health
and diet, the effects of AA on fracture healing were inves-
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tigated in this study.?1 AA can be easily distributed to all
tissues and organs after being taken into the body, the main
reason for which is that it is water-soluble.!® These data were
confirmed by AA characterization data in the study. Further-
more, the SEM and FTIR analysis results of AA included in the
study have also contributed to the literature (Fig. I).

AA is a substance that is known to be distributed to all
tissues when it is taken into the body.®! Nevertheless, the
effects of AA on bones are still unknown and unclear, and
the literature in this regard is scarce. AA increases oxidative
stress and lipid peroxidation in the body.l'! There are stud-
ies claiming that this oxidative stress and lipid peroxidation
also increase bone resorption.['*!¢! Furthermore, Sarocka et
al.»l showed that compact and trabecular bone microarchi-
tecture was also affected in mice exposed to AA (rats were
used in this study). AA has effects on possible fracture healing
through these mechanisms. Furthermore, our study showed
that P level changes in AA exposure. This changing it may ef-
fect fracture healing. Furthermore, AA exposure affects cor-
tical bones more than trabecular bones. It was emphasized
in the literature that cortical thinning occurred in mice with
single and high dose AA exposure compared to the control
group. Moreover, the fact that a vasoconstriction of primary
osteons’ vascular canals was shown in mice exposed to AA

Ulus Travma Acil Cerrahi Derg, May 2022, Vol. 28, No. 5



Pazarci et al. An investigation of the effect of acrylamide on fracture healing in rats

AN \ a8 n NS \NGA S % 3 R

Figure 5. Histopathological view of the groups*: G1 (a-c), G2 (d-f), G3 (g-i), and G4 (j-I). In the images of G1 (a-c), mainly car-
tilage tissue, a small amount of fibrous tissue and new bone were observed (Grade 4). In the images of G2 (d-f), mainly fibrous
tissue, a small amount of cartilage tissue and new bone were observed (Grade 2). In the images of G3 (g-i), mainly trabecular
and cortical bone tissue and a small amount of new bone were observed (Grade 10). In the images of G4 (j-I), cartilage and
immature bone tissue were observed equally (Grade 7). Star: Fibrous tissue, black arrowheads: Cartilage tissue, red arrow-
heads: new bone, BT: Bone tissue, CB: Cortical bone, and TB: Trabecular bone. (Hematoxylin-eosin staining a, d, g, and j; x40
magnification, b-c, e-f, h-I, and k-I; x100 magnification). *(G1:15"-day control, G2: 15"-day acrylamide, G3: 30"-day control,
and G4: 30""-day acrylamide).
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Figure 6. Histological score comparisons of all groups’. G3 was
significantly different from G1, G2, and G4 (°P<0.05). G4 was sig-
nificantly different from G1 and G2 (°P<0.05). "(G1:15"-day control,
G2: 15"-day acrylamide, G3: 30"-day control, and G4: 30"-day
acrylamide).

is also important for emphasizing the effect of AA on bones.
5] In the present study, the fact that fracture healing was
negatively affected in the group with AA administration was
shown for the first time in the literature by histological ex-
amination (Fig. 3). Radiologically, it was also determined that
fracture healing was more delayed, especially in the group ad-
ministered with 30™-day AA.

In this study, similar to the literature, a low dose of 5 mg/
kg AA was used 3 days a week.*! There are studies recom-
mending that the daily dietary intake of AA in humans should
not exceed 0.012 mg/kg. Exposure to AA over 0.5 mg/kg/day
may also lead to neuropathy.?’] However, daily exposure is
higher in children and those who eat foods rich in AA.22%! |n
the studies investigating the carcinogenic and neuropathic ef-
fects of AA, studies are conducted at higher doses such as 50

mg/kg/day.?"] It should not be forgotten that the effects of AA
are directly associated with “dose X time.”B% In this regard,
the fact that low-dose and short-term AA exposure may even
have adverse effects on fracture healing is important in that it
was emphasized in this study.

Human studies indicate that all orally consumed AA is ab-
sorbed from the intestinal wall.?l Orally consumed AA,
which is absorbed into the bloodstream and then distributed
to different organs, reacts with DNA, neurons, Hb, and en-
zymes.B This study is valuable in terms of showing the blood
parameters of the groups besides fracture healing. No sig-
nificant difference was observed between the groups in the
lipid profile. Raju et al.l'¥ achieved the same results at a dose
of 5 mg/kg. It was reported that there was an increase in
lipid profile in the blood due to the toxic effect caused by
higher doses of AA in the liver.’*! Another prominent aspect
of this study is that Ca, PTH, and Vitamin D levels, which are
effective in bone metabolism, were also investigated. No sig-
nificant difference was observed in the AA dose administered
in the study between the groups. The change in Ca and Dvit
levels in AA exposure may be encountered in cases accompa-
nied by liver dysfunction. Furthermore, it was shown in the
literature that there was a decrease in bone mineral density
in acute exposure to AA.®! A significant decrease was ob-
served in the P level on the 30* day in the group administered
with AA. Raju et al.l'¥l reported a decrease in P at a higher
dose of AA, similarly to this study.

In this study, a significant elevation was observed in total pro-
tein and albumin levels in the AA group, especially on the 30*
day. A change in total protein and albumin levels in rats ex-
posed to AA was reported in the literature, similarly to this
study.®®! Furthermore, in this study, a significant difference
was observed between the 15% day and 30*-day Hb values of

Figure 7. Radiological imaging samples of the groups*. *(G1:15"-day control, G2: 15"-day acrylamide, G3: 30"-day con-
trol, and G4: 30""-day acrylamide).
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the groups. Acute exposure to AA may also lead to early ery-
throcyte membrane damage.?l Moreover, an early surgical
operation may explain decreased Hb levels and a subsequent
increase. Benziane et al.’®! added AA at similar doses to this
study to the drinking water of rats and did not observe a
significant difference in Hb values. In long-term exposure to
AA, changes in the immune system and liver and kidney fail-
ure can be observed depending on the dose. If the exposure
continues, toxic effects can be observed in all systems related
to AA. In a study investigating low-dose long-term exposure
in rats, increased tumor incidence was observed in the scro-
tum, adrenal gland, thyroid, breast, and uterus. Testicular at-
rophy and low sperm count were also determined in mice
administered with low dose gavage for 8 weeks.B? It is known
that many foods in our daily consumption have different de-
grees of AA contamination. A diet rich in AA has adverse
effects on metabolism.B Yousef et al’sB” results showed that
different doses of AA exerted deterioration effects on en-
zyme activities and lipid peroxidation in a dose-dependent
manner. Moreover;, we have also known hypophosphatemia
leads to rickets and osteomalacia, the latter of which results
in decreased biomechanical integrity of bones, accompanied
by poor fracture healing. Phosphate plays an important role
in the skeleton that extends beyond mineralized matrix for-
mation and growth plate maturation and is critical for en-
dochondral bone repair.8 Ali et al’sB”! reported that serum
albumin level is correlated with tibial fracture healing and may
affect the final outcome of healing. All these reports support
our findings and AA adverse bone healing effects. However,
this area needs new researches.

The present study has a number of limitations. First, only
one dose of AA was used, the main reason for which was to
show the results of exposure to low dose AA close to the
amount of daily dietary intake. Second, fracture healing was
not evaluated by biomechanical tests. Instead, fracture healing
was evaluated radiologically and histologically.

Conclusion

In summary, AA adversely affects fracture healing even at low
doses, as in the present study. It is necessary to avoid AA
exposure during fracture healing. According to the results of
this study, the authors recommend a diet poor in AA during
fracture treatment. Therefore, further human studies are re-
quired to find out the complex effect of AA on bone healing
and the body.
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DENEYSEL CALISMA - 0Z

Akrilamidin sicanlarda kirik iyilesmesi iizerindeki etkisinin aragtirilmasi
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min level affect the healing outcomes of simple diaphyseal tibial fractures?
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AMAC: Bu galismanin amaci, bir sigan femur kingi modelinde akrilamidin (AA) histolojik, biyokimyasal ve radyolojik olarak kirik iyilesmesi tizerindeki
etkilerini aragtirmaktir.

GEREC VE YONTEM: Akrilamid karakterizasyonu icin taramali elektron mikroskobu (SEM) gériintiileme ve Fourier doniisiim kizilGtesi spektros-
kopi (FTIR) ve UV (ultraviyole) -Vis (gorlinir) spektrofotometre incelemesi yapildi. Bu galismada, femur kirigi modeli olusturulduktan sonra gruplar,
her grupta (G) sekiz sigan olacak sekilde olusturuldu; G1: 15. glin kontrol, G2: 15. glin AA, G3: 30. glin kontrol, G4: 30. giin AA. G2 ve G4’'te 5 mg/
kg akrilamid, mide gavaji ile haftada l¢ kez uygulandi. Kirik, Lane-Sandhu skorlamasina gére radyolojik olarak ve Huo skorlamasina gére histolojik
olarak degerlendirildi. Siganlarin agirlik degisiklikleri kaydedildi. Kan 6rneklerinde; albiimin, total protein, kolesterol, HDL, LDL, trigliserit, ALP, LDH,
vitamin D, PTH, Ca, P, WBC, Hb, PIt degerleri incelendi.

BULGULAR: Akrilamidin karakterizasyon 6zellikleri dogrulandi. Calisma sirasinda siganlarda énemli bir agirlik degisikligi gozlenmedi. Kan degerleri
karsilastirildiginda albiimin, total protein, fosfor, WBC ve hemoglobin gruplari arasinda istatistiksel olarak anlamli bir fark tespit edildi (sirasiyla,
p=0.41, p=0.00, p= 0.003, p=0.019 ve p=0.017). Histolojik skor karsilastirmalarina gére G3, G|, G2 ve G4’ten anlamli olarak farkliydi (p<0.05)
ve G4, GI ve G2'den anlamli olarak farkliydi (p<0.05). Lane-Sandhu skorlamasina gére sirasiyla G2 ile G3 ve G4 (p=0.0, p=0.034), G| ve G3
(p=0.001) arasinda anlamli fark vardi.

TARTISMA: Akrilamidin galismamizda oldugu gibi dustik dozlarda bile kirik iyilesmesini olumsuz etkilemektedir. Bu galismanin sonuglarina gore,
yazarlar, kirik tedavisi sirasinda AA bakimindan fakir bir diyet 6nermektedir. AA'nin kemik iyilesmesi ve viicut Uzerindeki karmasik etkisini bulmak
icin daha fazla insan galismasina ihtiyag vardir.

Anahtar sozclikler: Akrilamid; kemik; kirik; kirik iyilesmesi, sigan.
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