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Abstract

Purpose: Hypothyroidism is one of the thyroid disorders that increases the levels of fatty acid binding
protein 4 (FABP4) and high-sensitivity C-reactive protein (hs-CRP) in the vascular endothelium. This
study aimed to investigate the effect of 8-week high-intensity interval training and Nasturtium
officinale consumption on the serum levels of hs-CRP and FABP4 in overweight subclinical
hypothyroid patients.

Materials and Methods: This study is a single-blind randomized clinical trial. Forty patients with
overweight subclinical hypothyroidism with an average age (30.50+6.41 year) and an average weight
(73.20+6.48 kg) were randomly divided into four groups: training, training + supplement, supplement,
and control. For 8 weeks, training and training + supplement groups followed the program of three
sessions per week of high-intensity interval training, while training + supplement and supplement
groups followed the daily consumption of 500 mg of Nasturtium officinale extract supplement. The
study variables were measured at the beginning and end of the study. The data were analyzed using
paired t-tests, analysis of covariance and Tukey's post hoc analysis and using SPSS version 20 software
at a significant level (P<0.05).
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Results: The 8-week high-intensity interval training and Nasturtium officinale supplement caused a
significant decrease in hs-CRP and body mass index in training, training + supplement and supplement
groups (P<0.05). However, FABP4 decreased significantly only in training groups (P<0.05).
Conclusion: It seems that intense interval training and Nasturtium officinale regulate energy
metabolism and improve inflammation in overweight people with mild hypothyroidism.

Keywords: Subclinical Hypothyroidism, Nasturtium Officinale, High-Intensity Interval Training,
Fatty Acid-Binding Protein 4, High-Sensitivity C-Reactive Protein.

Extended Abstract

Background and Purpose

Hypothyroidism has been introduced as one of the risk factors for cardiovascular
diseases (1). In hypothyroid patients, in addition to TSH dysfunction, an increase
in inflammatory factors such as fibrinogen and high-sensitivity C-reactive protein
(hs-CRP) increases the risk of cardiovascular diseases in these patients (2).
Previous studies have reported strong positive relationships between FABP4 and
pro-inflammatory factors such as hs-CRP (3). FABP4 affects metabolic and
inflammatory pathways in obesity, metabolic syndrome, and arteriosclerosis (3).
Performing HIIT training and consuming herbal supplements have been proposed
as an effective treatment path for reducing metabolic disorders, including
hypothyroidism (4,5). The purpose of the present study is to investigate the
simultaneous effect of HIIT training with nasturtium officinale extract on the
levels of inflammatory factors of hs-CRP and FABP4 in overweight patients with
subclinical hypothyroidism.

Materials and Methods

In this clinical trial, 40 volunteer male and female patients who met the inclusion
criteria, were randomly selected into four groups with an average age of 30.50 +
6.41 years and with subclinical hypothyroidism. They were equally divided into
the training group (n=10), the training + supplement group (n=10), the supplement
group (n=10), and the control group (n=10). The training program consisted of
eight weeks of HIIT training in three sessions per week. In all training sessions,
warm-up for 5 minutes with 50 to 60% of the maximum heart rate and cool-down
for 3 minutes with 40 to 50% of the maximum heart rate were performed. Then,
the main part of the exercises consisted of 30-second intervals with an intensity
of 90 to 95% of the maximum heart rate and then 60 seconds of recovery with a
speed equal to 50 to 55% of the maximum heart rate with 15 repetitions on the
treadmill (6). Subjects in the supplement and training + supplement groups
consumed 500 mg of nasturtium officinal extract every day for 8 weeks (7). 48
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hours before and after starting the research protocol, fasting blood was taken to
measure hs-CRP and FABP4. After confirming the normality of the data by the
Kolmogorov-Smirnov test and confirming the homogeneity of variances by
Levene's test, to compare the data between groups, the analysis of Covariance test
and Tukey's post hoc with using SPSS version 20 software at a significant level
(P<0.05) were applied.

Findings

A comparison of intergroup changes of the FABP4 index showed that after 8
weeks of training and supplement consumption, the level of this index decreased
significantly only in the training (P=0.01) and training +supplement (P=0.01)
groups. In addition, the results of the t-test for hs-CRP (P=0.004, P=0.001,
P=0.009), body mass index (P=0.001, P=0.001, P=0.006) and weight (P=0.001,
P=0.001, P=0.001) indicated a significant decrease in these indicators in training,
training +supplement, and supplement groups compared to the pre-test. Based on
the results of ANOVA test, there was a significant difference between the groups
in the average changes in FABP4 (P=0.02), hs-CRP (P=0.02), weight (P=0.001),
and body mass index (P=0.001). The results also indicated the average changes
of FABP4 in the training (P=0.004) and training + supplement (P=0.003) groups
compared to the control group. Moreover, the training + supplement group had a
significant difference (P=0.02) compared to the supplement group, as well as the
reduction of this index in the training + supplement group was significantly higher
than the supplement and control group.

Further, the results of the follow-up test showed that the average changes of hs-
CRP in the training + supplement group were significantly different from the
training (P=0.04), control (P=0.01), and supplement (P=0.003) groups. This
means that this index decreased significantly in the training + supplement group
compared to the other three groups. In addition, the average changes in weight
and BMI in the training groups (P=0.001 and P=0.001, respectively), training +
supplement (P=0.001 and P=0.001, respectively), and supplement (P=0.001 and
P=0.006, respectively) showed a significant difference compared to the control
group. The decrease in this index was significantly higher in the training +
supplement and training groups than in the supplement group.

Conclusion

HIIT and nasturtium officinal reduced hs-CRP and FABP-4 indices and improve
body composition in patients with subclinical hypothyroidism. Probably, the
reason for the decrease in FABP-4 after training in the present study is an increase
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in PPARYy activity and decrease in available fatty acids and an increase in the
transfer of fatty acids to the muscle tissue to provide energy due to exercise (8).
On the other hand, one possible reason for the decrease in hs-CRP is the decrease
in the FABP-4 index after training in the present study. Previous studies have
reported that FABP-4 increases inflammatory cytokines such as TNF-o and 1L-6
through several signaling pathways and some factors such as weight control, diet,
and regular physical activity may reduce the stimulating effect of FABP-4 in the
occurrence of systemic inflammation in the body (8).

Keywords: Subclinical Hypothyroidism, Nasturtium Officinale, High-Intensity
Interval Training, Fatty Acid-Binding Protein 4, High-Sensitivity C-Reactive
Protein.

The Article Message

According to the study’s findings, it seems that eight weeks of HIIT training with
an intensity of 80-90% of the maximum heart rate with consumption of 500 mg
of nasturtium officinal extract can reduce hs-CRP and FABP-4 indices and
improve body composition. As a non-pharmacological strategy, the effective
therapeutic agent in enhancing the physical and inflammatory condition of
subclinical hypothyroidism patients with overweight should be considered.
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Table 1- Individual and anthropometric characteristics of the studied groups in the
pre-test phase (mean * standard deviation)

o
obizo 53 303

N ko e o eite

191 093 Control Suppl raml Train Variables

P-value- supp

ANOVA
0.99 20.80+3.99  30.50+5.89  30.00+7.05  30.50 +6.41 (ﬁg)
081  164.20¢9.31 165.20+10.10 163.8046.54 161.60+7.90 H(i'r%;‘t
094 73004653  73.9047.07 72204656  73.70+5.92 V‘zek'g)ht
010  27.06#111  27.07+146  26.84+150 2823:118 oM

(kg/m2)

@ [YATET Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



1) uLu.w.o) BF o kol NF 0)90 ‘55“2'3)3 ‘539]9.9’\.9 \AA

s ke s )l e sl ol e wls Lis FABPA  as Ll ‘Scojjfoj)o Ol s Ao
Jobae mals (P=0.01) oS + (pyei 9 (P=0.01) oy 105 sloog,S j0 Lo ¢ foSo B yas g
P=0.001 P-0.004) hs-CRP sloaxLi sl & (yg05] gl Guizmen (ST o Lo JSi) il
(P-0.001 P-0.001 P-0.001) ;9 5 (P-0.006 P-0.001 P-0.001) jus o355 asLs (P-0.009
3ol ot b dulio 0 JaSo g JoSo+ (30503 0y sl ) 50 Lo el ol jlolina ials 5|

(99 0,leds JSi) cuislo oS>

8 # s # o
X 7
5,
S s
n )
18,
<22 mpre test sl ey
jueé :
_% 3 B post test ;! e
&y 2
]
- 1

0

control |,z Train oppes Traint [oeones  Suppl L
suppl

g 09,5 sz 30 FABPA 5 S9lg¥e g pes il ) U
Figure 1- The effects of training and on Nasturtium officinale FABP4 in four
research groups
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#: Statistically significant differences to baseline (P<0.01), *: Statistically significant
differences with control group (P<0.05)
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Figure 2- The effects of training and on Nasturtium officinale hs-CRP in four
research groups
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Table 2- Comparison of the mean changes of FABP4 and hs-CRP after eight weeks of
Nasturtium officinale and HIIT training in four research groups (mean * standard deviation)
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Table 3- Comparison of the mean changes of weight and BMI after eight weeks of Nasturtium
officinale and HIT training in four research groups (mean + standard deviation)
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Figure 3- The effects of training and on Nasturtium officinale weight in four research
groups
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Figure 4- The effects of training and Nasturtium officinale on BMI in four research groups
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