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Abstract

Background: The prevalence of non-alcoholic fatty liver disease (NAFLD) has increased in recent decades. There are some concerns
about the efficacy and side effects of drugs used for the treatment of NAFLD.
Objectives: Therefore, new treatment methods and modalities are needed. This study aimed to determine the efficacy of Beta vul-
garis extract in the treatment of NAFLD.
Methods: This is a double-blind, parallel-group, randomized clinical trial. This clinical trial was conducted from November 2018 to
April 2019 in Shahid Beheshti Hospital of Kashan, Iran. Among 143 NAFLD patients who met the inclusion criteria, 120 patients agreed
to participate in the study. Subsequently, they were divided into two equal groups via simple randomization. The Beta vulgaris group
received Beta vulgaris extract, alongside standard NAFLD treatment, including vitamin E and Silybum marianum extract (Livergol).
The placebo group received standard NAFLD treatment, as well as a placebo instead of Beta vulgaris extract. The levels of aspartate
transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), fasting blood sugar (FBS), low-density lipoprotein (LDL),
and high-density lipoprotein (HDL) were evaluated and compared between the groups. Variables were measured at the beginning
of the study and after three and six months.
Results: Overall, 52% of the participants were male. The mean (SD) age of Beta vulgaris and placebo groups was 47.5 (10.5) and 46.4
(8.7) years, respectively. The results of between-group analysis revealed that AST significantly reduced in the Beta vulgaris group,
compared to the placebo group (P = 0.04). Conversely, ALT reduction was not significant in the groups. The significant interaction
between time and groups indicated that the effect of Beta vulgaris on ALT increased over time (P < 0.001). Moreover, the ALP, FBS,
LDL, and HDL levels significantly improved in the Beta vulgaris group compared to the placebo group (P < 0.05).
Conclusions: Integration of Beta vulgaris extract in the standard treatment of NAFLD could significantly improve AST, ALP, FBS, LDL,
and HDL. This study also revealed that the effect of Beta vulgaris on ALT increased over time.
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1. Background

Non-alcoholic fatty liver disease (NAFLD) is the most
common cause of chronic liver disease around the world
(1). The prevalence of NAFLD has increased in the past
two decades, and the Middle East and South American
countries account for the highest prevalence of NAFLD (2).
NAFLD is also the second leading cause of liver transplant
and the third leading cause of hepatocellular carcinoma

(3, 4). The potential of NAFLD to progress to advanced fi-
brosis, cirrhosis, and hepatocellular carcinoma makes it
a formidable disease with high morbidity and mortality.
Moreover, NAFLD is highly associated with some metabolic
comorbidities, including type II diabetes mellitus, hyper-
lipidemia, obesity, and metabolic syndrome (5, 6). There-
fore, some effective treatment methods are needed to treat
patients in the early stages of the disease and prevent its
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progression into end-stage liver disease.

Currently, there is no standard pharmacological
drug for the treatment of NAFLD. Management of some
metabolic comorbidities, including obesity, type II dia-
betes mellitus, and hyperlipidemia, is the main goal of
NAFLD treatment (7). Some agents, which are used for the
treatment of NAFLD, include insulin-sensitizing agents
(pioglitazone), hypolipidemic agents (gemfibrozil), and
antioxidants (vitamin E) (8). However, these agents are not
broadly recommended due to their adverse effects and
unapproved effectiveness in NAFLD (9, 10). Furthermore,
promising results have been reported in NAFLD treatment
by using pentoxifylline and obeticholic acid. However,
the safety and side effects of these agents are not well-
established (11-13). Consequently, it seems necessary to find
effective agents with minimum side effects.

Beta vulgaris is an herbal agent used as an anti-fever
medication in ancient Roma (14). It has been shown that
Beta vulgaris reduces blood sugar and induces glucose stor-
age as glycogen in the liver (15). Experimental studies on
rats revealed that Beta vulgaris reduces the level of liver
enzymes, including aspartate transaminase (AST), alanine
transaminase (ALT), and alkaline phosphatase (ALP) (16).
Nevertheless, there have been some controversies about
the effects of Beta vulgarison liver enzymes in previous clin-
ical trials. In order to obtain consistent results regarding
the effectiveness of Beta vulgaris in NAFLD, further studies
are needed.

2. Objectives

Therefore, the objective of this study was to determine
the efficacy of Beta vulgaris extract in the treatment of
NAFLD.

3. Methods

This study was approved by the Ethics Commit-
tee of Tehran University of Medical Sciences (TUMS)
(code: IR.TUMS.PSRC.REC.1396.4044). It was also reg-
istered in the Iranian Registry of Clinical Trials (code:
IRCT20121017011145N20). The identity and information
of the participants remained confidential. Moreover,
informed consent was obtained from eligible volunteers
prior to participation in the study. All of the participants
could withdraw from the study at any time.

3.1. Study Sample

This double-blind, parallel-group, randomized clinical
trial was conducted from November 2018 to April 2019 at
Shahid Beheshti Hospital of Kashan, Iran. This hospital is
a referral teaching hospital, affiliated to Kashan University
of Medical Sciences (KUMS).

3.2. Patients andMethods

This study was conducted among patients with NAFLD
who were referred from specialized outpatient clinics of
KUMS. The participants were selected by purposive sam-
pling based on eligibility criteria. The inclusion criteria for
patients were age between 18 and 70 years and a primary
diagnosis of NAFLD. The diagnostic criteria for NAFLD in-
cluded ultrasound evidence of fatty liver (grade II or above)
and increased level of liver enzymes (two or three times
higher than normal). Ultrasonography was performed by
an expert radiologist, and the diagnosis was established
by a gastroenterologist. The grade of fatty liver was deter-
mined according to the Rumack ultrasound criteria, and
the liver biochemical profile was measured based on stan-
dard protocols (14).

On the other hand, patients with liver diseases, includ-
ing Wilson’s disease, hemochromatosis, alcoholic fatty
liver disease, autoimmune liver disease, or cirrhosis, were
excluded from the study. Also, pregnant and lactating
women were excluded. Finally, eligible participants were
divided equally into case and control groups via simple
randomization. For the randomization, the groups were
named as Beta vulgaris group and placebo group. Then,
the sequence of groups was drawn up by coin tossing. The
Beta vulgaris group received vitamin E pearl (300 IU/twice
daily), Livergol tablet (140 mg/daily), and Beta vulgaris cap-
sule (400 mg/daily) for six months. On the other hand,
the placebo group received the same dosages of vitamin E
pearl and Livergol tablet, besides placebo capsules instead
of Beta vulgaris capsules for the same amount of time. Also,
the participants were asked to do not useBeta vulgarisor its
products during the study. The probable intervention com-
plications were followed up closely via telephone contacts.
In the first two weeks, three participants of theBeta vulgaris
group had mild gastrointestinal symptoms, including di-
arrhea and nausea. Also, one participant of the placebo
group had moderate diarrhea in the first week of interven-
tion, who was excluded from the study.

The demographic and anthropometric characteristics
of the participants, including gender, age, weight, height,
family history of NAFLD, and history of diet and exercise,
were determined at baseline. In addition, the levels of AST,
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ALT, ALP, prothrombin time (PT), triglyceride (TG), choles-
terol (CHL), high-density lipoprotein (HDL), low-density
lipoprotein (LDL), fasting blood sugar (FBS), and albumin
(ALB), as well as the grade of fatty liver, were measured at
baseline and three and six months after the intervention.

3.3. Preparation of Beta vulgaris Extract

About 70 kg of Beta vulgaris root (common beet) was
purchased and confirmed by a botanist. Next, the roots
were cleaned and extracted according to the maceration
technique using 70% ethanol by a specialist in the Medic-
inal Plants Laboratory of Tehran Faculty of Pharmacy,
Tehran, Iran. The extracted liquid was concentrated by a ro-
tary evaporator and dried by a spray dryer. Subsequently,
400 mg of the dried extract of Beta vulgaris root was added
to a capsule with the same color and size as the placebo
capsule. In addition, microbial experiments were carried
out on Beta vulgaris extracts to find any possible contami-
nation with pathogens, such as Escherichia coli, Salmonella,
and Bacillus cereus.

3.4. Data Analysis

Chi-square test was used to evaluate qualitative vari-
ables. Independent samples t-test and one-way analysis
of variance (ANOVA) were also used to determine differ-
ences between the mean values of the groups. The ther-
apeutic effects of Beta vulgaris were evaluated using re-
peated measures analysis. Before analysis, the model pre-
assumptions, including normality and sphericity, were ex-
amined using histograms, box plots, and Mauchly’s tests.
All the statistical analyses were conducted in SPSS version
23, and the level of significance was set at 0.05.

4. Results

Among the 143 patients who met the study criteria, 120
patients agreed to participate in the study (83.9% response
rate). However, two patients from the placebo group left
the study due to gastrointestinal side effects (e.g., vomiting
and diarrhea). In addition, one patient from the placebo
group was excluded from the analysis due to unusual val-
ues. The study flowchart is presented in Figure 1. Over-
all, 62 (52%) patients were male, and 55 (48%) patients were
female. The mean (SD) age of the participants was 46.9
(9.7) years, ranging from 18 to 69 years. Other sociodemo-
graphic characteristics are shown in Table 1.

The mean levels of AST, as one of the main biomarkers
of NAFLD, were 51.0± 20.9 and 55.5± 16.9 mg/dL in theBeta
vulgaris and placebo groups, respectively. Also, the mean

level of ALT was 61.7± 26.2 and 56.7± 12.9 mg/dL in the Beta
vulgaris and placebo groups, respectively. There was no
significant difference in the mean level of biomarkers be-
tween the groups at the beginning of the study. Other bio-
chemical characteristics of the participants are presented
in Table 2.

After 60 days of the intervention, the results of intra-
group comparisons based on the repeated measures analy-
sis indicated that the AST level decreased significantly over
time (F = 74.8, P < 0.001). Also, intra-group comparisons
based on repeated measures analysis showed that ALT sig-
nificantly decreased during and at the end of the study (F
= 83.58, P < 0.001). In other words, treatments were effec-
tive in both Beta vulgaris and placebo groups. In addition,
the inter-group analysis revealed a significant reduction in
the AST level in the Beta vulgaris group, compared to the
placebo group (F = 4.08, P = 0.04). Contrary to AST, inter-
group analysis of ALT showed no significant reduction over
time (F = 4.67, P = 0.94). However, the inter-group analysis
indicated a significant reduction in ALP (F = 6.47, P = 0.01),
FBS (F = 4.13, P = 0.04), and LDL (F = 6.43, P = 0.01) and a sig-
nificant increase in HDL (F = 5.27, P = 0.02) over six months.
Other changes in biomarkers over time are shown in detail
in Table 3.

Analysis of the interaction between time and groups
showed a significant interaction regarding ALT (F = 11.84, P
< 0.001). In other words, the effect of Beta vulgaris on ALT
increased over time. However, there was no interaction be-
tween time and groups regarding AST. In other words, the
effect of Beta vulgaris did not change over time. The trends
of AST and ALT changes over time are presented in Figure 2.

5. Discussion

The present study showed that the use of Beta vulgaris,
alongside the standard treatment of NAFLD, could have
positive effects on the biochemical markers of patients
with NAFLD. Integration of Beta vulgaris in the treatment
regimen of NAFLD patients significantly decreased AST and
ALP as the main biomarkers of hepatic disease, compared
to the standard treatment. Since elevated AST is associ-
ated with higher grades of fibrosis among NAFLD patients
(17), improvement of AST is a promising way to prevent the
progression of liver fibrosis. Although Beta vulgaris extract
could not have significant effects on ALT in this study, the
interaction between time and groups revealed that the ef-
fect of Beta vulgaris on ALT increased over time. It is recom-
mended that future studies evaluate the effect of Beta vul-
garis on ALT for more than six months.

Hepat Mon. In Press(In Press):e102125. 3



Uncorrected Proof

Afzali N et al.

Patient enrollment

(assessment according to the 
inclusion and exclusion criteria)

(n = 143)

Recruiting vulenteers and 
collecting consent forms

Allocation to standard 
treatment + Beta 

vulgaris group (n = 60) 

Completed 

(n = 60)

Withdrawn

(n = 0)  

Visits at baseline and 
after 3 and 6 months

Allocation to standard 
treatment+placebo 

group (n = 60) 

Completed 

(n = 58)

Excluded because of unusual 
values
(n = 1)

Withdrawn due to gasterointestinal side 
effects
(n = 2) 

Visits at baseline and 
after 3 and 6 months

Random allocation into 
groups (n = 120)

Explaining the study process 
and aims to elligible patients

Figure 1. The study flowchart
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Figure 2. AST and ALT changes over time

Furthermore, Beta vulgaris extract had significant pos-
itive effects on other biomarkers, including FBS, LDL, and
HDL. Since the treatment of comorbidities, such as dia-
betes mellitus, obesity, and hyperlipidemia, is one of the

goals of NAFLD treatment, Beta vulgaris extract can im-
prove the efficacy of other agents prescribed for NAFLD. To
gain a clinical insight into the effect of Beta vulgaris, Co-
hen’s d index was calculated using the Klauer’s approach
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Table 1. Descriptive Analysis of Demographic Characteristics and Other Variables in the Study Groupsa

Variables
Study Groups

P Value
Beta vulgarisGroup (N = 60) Placebo Group (N = 57)

Age 47.5 ± 10.5 46.4 ± 8.7 0.55

BMI 30.4 ± 4.4 29.3 ± 4.4 0.18

Sex 0.65

Male 33 (53.2) 29 (46.7)

Female 27 (49.0) 28 (50.9)

Family history of NAFLD 0.63

No 29 (50.8) 28 (49.1)

Yes 29 (50) 29 (50)

Cirrhosis 2 (100) 0(0)

Diet status < 0.01b

Change from meat to vegetarian diet 0 (0) 0 (0)

Change from vegetarian to meat diet 0 (0) 0 (0)

On a diet in the last six months 10 (29.4) 24 (70.5)

Losing weight in the last six months 3 (75.0) 1 (25.0)

None 47 (59.4) 32 (40.5)

Exercise status 0.71

Using bodybuilding devices 0 (0) 0 (0)

Walking for 15 to 30 min every day in a week 9 (47.3) 10 (52.6)

Walking for 15 to 30 min every other day in a week 29 (60.4) 19 (39.5)

Walking for 15 to 30 min once a week 11 (42.3) 15 (57.6)

Walking for 15 to 30 min once in two weeks 6 (46.1) 7 (53.8)

Walking for 15 to 30 min once a month 1 (50.0) 1 (50.0)

Without exercise 4 (44.4) 5 (55.5)

BMI 0.19

Normal (18.5 - 24.9) 4 (33.3) 8 (66.7)

Overweight (25 - 29.9) 26 (47.3) 29 (52.7)

Obesity (≥ 30) 30 (60.0) 20 (40.0)

Stage of NALD 0.03b

Grade 1 13 (48.1) 14 (51.9)

Grade 1.5 2 (22.2) 7 (77.8)

Grade 2 20 (43.5) 26 (56.5)

Grade 2.5 11 (64.7) 6 (35.3)

Grade 3 14 (77.8) 4 (22.2)

aValues are expressed as mean ± SD or No. (%).
bP < 0.05.

(0.3 for AST and 0.6 for ALT). According to the Cohen’s ta-
ble, the effect size of Beta vulgaris was small for AST and
medium for ALT. Therefore, despite the significant P value
of AST, its effect size was small, while despite the non-
significant P value of ALT, it was more significantly affected

from a clinical point of view.

To the best of our knowledge, this is the second study
evaluating the efficacy of Beta vulgaris extract in NAFLD pa-
tients. In the first study by Srivastava et al. (18), it was found
that Beta vulgaris extract had no significant effects on the

Hepat Mon. In Press(In Press):e102125. 5
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Table 2. Biochemical Characteristics of the Beta vulgaris and Placebo Groupsa , b

Variables
Study Groups

P Value
Beta vulgaris

Group (N = 60)
Placebo Group

(N = 57)

AST 51.0 ± 20.9 55.5 ± 16.9 0.21

ALT 61.7 ± 26.2 56.7 ± 12.9 0.19

ALP 199.9 ± 58.3 217.5 ± 43.9 0.06

FBS 92.4 ± 6.5 92.3 ± 8.3 0.06

PT 12.2 ± 0.69 12.0 ± 0.65 0.18

TG 191.0 ± 50.2 178.5 ± 23.9 0.09

CHL 192.7 ± 29.7 200.6 ± 22.2 0.11

LDL 115.1 ± 27.5 119.7 ± 21.7 0.31

HDL 40.9 ± 10.8 38.9 ± 4.9 0.20

ALB 4.4 ± 0.4 4.4 ± 0.4 0.88

aValues are expressed as mean ± SD.
bP < 0.05.

liver enzymes of NAFLD patients during 12 weeks. As shown
in our study, the effect of Beta vulgaris on liver enzymes,
especially ALT, increased over time. Therefore, the shorter
duration of the study by Srivastava et al. compared to our
study may be the cause of the discrepancy between the re-
sults. Also, considering the unclear dosage of Beta vulgaris
supplement in the study by Srivastava et al. (18), insuffi-
cient dosage may be responsible for this discrepancy. Nev-
ertheless, the lipid profile of patients in the Beta vulgaris
group significantly decreased, compared to the placebo
group. These results are consistent with our findings re-
garding the effect of Beta vulgaris extract on the lipid pro-
file of patients with NAFLD.

In another study evaluating the hepatoprotective ef-
fects of Beta vulgaris on liver damage in male Sprague-
Dawley rats, it was found that Beta vulgaris juice ex-
erted hepatoprotective effects on liver damage in a dose-
dependent manner (19). This finding supports our hypoth-
esis about the discrepancy between our results and the
study by Srivastava and colleagues. Moreover, Ozsoy-Sacan
et al. (20) in their study, which assessed the effect of Beta
vulgaris extract on the liver of diabetic rats, found that
AST, ALT, ALP, total lipid profile, and blood glucose level de-
creased significantly in the intervention group, compared
to the placebo group. Additionally, the anti-hyperglycemic
and anti-lipidemic activities of Beta vulgarishave been con-
firmed in different studies (21-23). Therefore, the positive
effects of Beta vulgaris extract on the glycemic status and
lipid profile of patients with NAFLD can help physicians
manage other comorbidities of NAFLD and improve the

outcomes of treatment.
As a result, the integration of Beta vulgaris in the treat-

ment regimen of NAFLD patients has positive effects on
liver enzymes and other biochemical markers associated
with NAFLD. Since Beta vulgaris is a highly available and
low-cost medicinal plant, utilization of Beta vulgaris along-
side other treatments of NAFLD can be considered as a new
treatment with satisfactory clinical results. However, fur-
ther studies are needed to evaluate the exact effects and
possible side effects of Beta vulgaris on NAFLD.

Despite our findings, this study had two limitations.
First, the FibroScan, as one the best noninvasive tests to
quantify liver fibrosis, has not been used in this study due
to economic considerations. Second, this study was per-
formed for six months due to time limitations. According
to our findings, it is recommended that future studies try
to find the effect of Beta vulgaris consumption on NAFLD for
more than six months.

5.1. Conclusions

The addition of Beta vulgaris extract to the standard
treatment of NAFLD could significantly decrease the lev-
els of AST and ALP. Although Beta vulgaris extract could
not improve ALT, the interaction between time and groups
showed that the effect of Betavulgarison ALT increased over
time. Also, this study showed that the integration of Beta
vulgaris extract, due to its positive effects on FBS, LDL, and
HDL, could help physicians manage other metabolic co-
morbidities of NAFLS. It is recommended that future stud-
ies evaluate the possible side effects of Beta vulgaris. In
addition, longer studies are needed in order to assess ALT
changes over time.

Footnotes

Authors’ Contribution: Study concept and design: NA,
HA, MS, MV, SAE, and VS. Acquisition of data: NA, SSE, HA, MV,
and VS. Analysis and interpretation of data: SSE, HR. Draft-
ing of the manuscript: NA, SSE, HA, MS, SAE, and HR. Critical
revision of the manuscript for important intellectual con-
tent: NA, SSE, HA, MS, MV, SAE, and VS. Statistical analysis:
SSE, HR. Administrative, technical, and material support:
NAHA, MS, MV, SSE, SAE, VS, and HR. Study supervision: SAE
and HA.

Clinical Trial Registration Code: The clinical trial
registration code is IRCT20121017011145N20 and link is
https://en.irct.ir/trial/29809.

Conflict of Interests: There is no conflict of interest in
this study.

6 Hepat Mon. In Press(In Press):e102125.



Uncorrected Proof

Afzali N et al.

Table 3. Descriptive Analysis of Biomarkers During the Studya

Variable

Study Groups Between-Group
Comparisons

Beta vulgarisGroup (N = 60) Placebo Group (N = 57)

0th 3th 6th 0th 3th 6th P Value

AST 51.0 ± 20.9 45.0 ± 16.0 37.2 ± 11.7 55.5 ± 16.9 49.7 ± 14.0 44.0 ± 11.4 0.04b

ALT 61.7 ± 26.2 53.6 ± 21.9 41.8 ± 15.0 56.7 ± 12.9 52.1 ± 13.5 47.5 ± 15.0 0.94

ALP 199.9 ± 58.3 198.1 ± 42.3 208.3 ± 38.4 217.5 ± 43.9 218.7 ± 36.9 225.3 ± 36.7 0.01b

FBS 92.4 ± 6.5 90.2 ± 4.6 87.0 ± 5.2 92.3 ± 8.3 92.0 ± 5.6 91.1 ± 5.7 0.04b

PT 12.2 ± 0.69 12.0 ± 0.4 12.0 ± 0.7 12.0 ± 0.65 12.0 ± 0.5 12.2 ± 0.6 0. 74

TG 191.0 ± 50.2 174.2 ± 38.2 159.5 ± 25.7 178.5 ± 23.9 173.4 ± 19.3 167.6 ± 16.0 0.71

CHL 192.7 ± 29.7 182.7 ± 27.2 174.4 ± 20.8 200.6 ± 22.2 190.5 ± 18.4 181.1 ± 17.9 0.05

LDL 115.1 ± 27.5 106.6 ± 21.7 95.9 ± 17.3 119.7 ± 21.7 114.8 ± 15.5 108.0 ± 14.3 0.01b

HDL 40.9 ± 10.8 45.8 ± 10.0 52.5 ± 11.3 38.9 ± 4.9 41.6 ± 5.6 48.4 ± 7.3 0.02b

ALB 4.4 ± 0.4 4.4 ± 0.4 4.4 ± 0.4 4.4 ± 0.4 4.3 ± 0.4 4.4 ± 0.4 0.55

aValues are expressed as mean ± SD.
bSignificant difference at 0.05.
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