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Deficiency or insufficient level of vitamin D is very common in patients with liver disease, and
:isclosely related to musculoskeletal pains, including low back pain.

21Jun 2020 ¢ [IYTEETE The current study aims to investigate of the activity of liver enzymes in women with chronic
23 Sep 2020 © low back pain following core stability exercises and vitamin D intake.
© [VIETEXE This clinical trial was conducted on 48 women (MeanSD of age=36.59+5.50 years) in 2019
selected by using a convenience sampling method. They were randomly divided into four groups of con-
trol, vitamin D, exercise and combined (exercise +vitamin D). The last two exercise groups performed 8
weeks of core stability exercises with different intensities. The vitamin D and combined groups received
50,000 IU/week of vitamin D for 8 weeks. Alanine aminotransferase (ALT), Aspartate aminotransferase
(AST) and Alkaline phosphatase (ALP) activities were measured before and after the interventions. Data
were analyzed by using paired t-test and one-way ANOVA.
[FIEIEE Eight weeks of core stability exercises, vitamin D intake, and the combined exercise and vitamin
D supplementation caused a significant reduction in the activity of AST, ALT, and ALP enzymes. The com-
bined intervention induced more reduction in the AST and ALP activities compared to other two groups
received exercise and supplementation alone, and the decrease in ALT activity following the combined
:  intervention was higher compared to the exercise group.
Exercise, Liver, Low [@TEITERT It seems that the core stability exercises, vitamin D intake, and combination of exercise and
back pain, Serum : vitamin D supplementation can improve liver function in women with chronic low back pain who have
Transaminases, vitamin D deficiency by reducing the activity of liver enzymes. The combined intervention has greater
Vitamin D i effectiveness in improving liver function.

01 Oct 2020

to its effective diagnosis and management [2]. Deficiency
or insufficient level of vitamin D can cause or worsen low
1. Introduction back pain and muscle spasm [3]. In addition, vitamin D
deficiency is associated with chronic musculoskeletal pain
hronic low back pain is an outstanding including low back pain [4]. More than 90% of vitamin D
physical problems is correct in industrial- is synthesized under ultraviolet radiation in human skin [5].
ized and developing countries [1]. Self- The vitamin D receptors in non-parenchymal cells of the
medication for low back pain is a barrier liver, and the local conversion of absorbed vitamin D to
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its active form in adrenal and liver tissues indicate a pos-
sible effect of vitamin D on liver function [6, 7]. Vitamin D
deficiency is a risk factor for hepatocellular carcinoma [8]
which inhibits the formation of collagen type I in hepatic
satellite cells [9].

Circulating and tissue levels of transaminase enzymes in-
cluding Alanine Aminotransferase (ALT), Aspartate Ami-
notransferase (AST), and Alkaline phosphatase (ALT), are
used as sensitive indicators of liver function [10]. Epide-
miological studies have shown an association between low
serum levels of vitamin D and non-alcoholic fatty liver
disease [11, 12]. In addition, vitamin D deficiency is very
common in patients with liver disease. Both cholestatic and
non-cholestatic liver disease can lead to vitamin D defi-
ciency [13]. Physical activity and exercise can reduce the
fat of liver tissue in patients with non-alcoholic fatty liver,
and the prevalence of fatty liver is lower in people with high
physical activity [14]. However, low back pain itself can
lead to inactivity and obesity, and obesity has a negative
impact on the effectiveness of exercise therapy program
for people with chronic nonspecific low back pain [18].
Exercise therapies, especially core stability exercises, are
known to be the best method to control chronic nonspecific
low back pain [1]. The present study aims to evaluate the
serum transaminases activity in women with chronic low
back pain following a core stability exercise program and
vitamin D intake.

2. Materials and Methods

This clinical trial was conducted on 48 adult women
with chronic low back pain selected by using a conve-
nience sampling method. They randomly divided into
four groups of Control, Supplementation, Exercise, and
Exerciset+Supplementation. The last two exercise groups
performed 8 weeks of core stability exercises. The exercise
protocol includes six movements of lower abdominal hol-
lowing, supine, bridging, quadruped, dead bug and plank

with different intensities, gradually increased to a higher
level after each person reached a steady state at one level.
The Supplementation and Exercise+Supplementation
groups received 50,000 [U/week vitamin D, while the
control group consumed oral paraffin per week. At base-
line, the subjects’ pain was measured using the Visual
Analog Scale (VAS). The levels of 25-hydroxyvitamin
D, ALT, AST and ALP were measured before and after
the interventions. Data were analyzed by paired t-test and
ANOVA considering a significance level of P<0.05.

3. Results

The demographical characteristics, pain intensity and vi-
tamin D status of the study groups are presented in Table 1.
Based on the results, the vitamin D level in 74.26% of the
subjects was <20 ng/mL, and in 25.64% it was 20-30 ng/mL.

Eight weeks of core stability exercises, vitamin D intake
and the combined intervention caused a significant reduc-
tion in AST, ALT and ALP activities. Combination of ex-
ercise and supplementation induced more reduction in the
AST and ALP activities compared to other two groups re-
ceived exercise and supplementation alone; the decrease in
ALT activity in the combined group was higher than in the
exercise group (Table 2).

4. Conclusion

In this study, 8 weeks of core stability exercises, vitamin D
intake, and combined exercise and vitamin D supplementa-
tion reduced the AST, ALT, and ALP activities in women
with low back pain who had vitamin D deficiency. The ef-
fect of combined intervention on reducing the activity of
AST and ALP enzymes was higher compared to other two
groups received exercise and supplementation alone, and its
effect on reducing the activity of ALT was higher compared
to the exercise group. Vitamin D receptors are expressed in
hepatic satellite cells and vitamin D has anti-proliferative

Tablel. Demographical and clinical characteristics of the participants

Mean+SD
Group
Height (cm) Weight (kg) Age (year) Pain Level 25-hydroxyvitamin D (ng/mL)
Exercise 167.5049.28 71.90+£10.13 36.6045.44 6.50+1.27 12.30+6.15
Vitamin D 161.70+£7.30 66.0018.70 35.50+6.79 5.80+1.62 13.60£6.19
Combined 166.10+8.91 68.00£6.20 39.3043.68 7.00+1.05 13.10+6.50
Control 161.7745.31 67.11+£7.90 34.58+5.50 6.22+1.39 12.55+6.24
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Table 2. Comparison of changes in enzyme levels at baseline and 8 weeks after intervention

MeantSD
Variables Groups P*
Pre-test Post-test Changes (%)
Exercise 25.4045.52 20.90+4.15 -16.97+7.40" <0.001
Vitamin D 24.30+4.71 20.40+3.44 -15.44+5.53% <0.001
AST (U/L)
Combined 24.10+5.61 17.50+2.59 -25.81+9.17% <0.001
Control 24.11+3.44 23.83+3.05 0.89+3.84 0.366
Exercise 18.40+4.27 16.5%3.79 -12.03+7.40* 0.003
Vitamin D 20.00+5.08 16.70+3.89 -15.99+7.76* 0.001
ALT (U/L)
Combined 18.40+3.17 14.20+2.09 -22.32+6.60%& <0.001
Control 18.89+3.89 18.97+3.72 0.63+2.90 0.680
Exercise 128.40+21.20 117.20+£18.73 -8.6315.25% <0.001
Vitamin D 125.60+18.43 118.00+15.71 -5.85+2.63"* <0.001
ALP (U/L)
Combined 126.00+20.94 107.60+17.17 -14.35+2.39%& <0.001
Control 127.33+£19.96 127.164£21.27 -0.15+1.18 0.747

*Paired t-test; “Significant difference compared to control group; *Significant difference compared to exercise group; *Significant

difference compared to supplementation group

and anti-fibrogenic properties on these cells by inhibiting the
Transforming Growth Factor-f (TGF-)/SMAD pathway,
which is one of the strongest anti-fibrogenic pathways in the
liver. Vitamin D can also suppress the expression of collagen
types I and III by inhibiting the activity of TGF- signaling
pathway mediated by hepatocyte cells [28].

Exercise can improve steatosis through hepatic lipid me-
tabolism by increasing the metabolism of fatty acids and
hepatic lipids. Exercise increases oxidation of non-esterified
fatty acids and reduces hepatic glucose production by activat-
ing hepatic and intramuscular Adenosine Monophosphate-
activated Protein Kinase (AMPK) [15]. In addition, AMPK
suppresses the proliferation of hepatic satellite cells [32].

It seems that core stability exercises, vitamin D intake, and
combination of exercise and vitamin D supplementation may
improve liver function in women with chronic low back pain
by reducing liver enzymes activities. The combined inter-
vention had greater effectiveness in improving liver function.
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