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ABSTRACT
OBJECTIVE
Non-alcoholic fatty liver disease (NAFLD), the most common chronic liver disease, is closely associated with metabolic
syndrome and refers to the accumulation of hepatic steatosis not due to excess alcohol consumption. Various studies have
exemplified the crucial role of oxidative stress in the pathogenesis of NAFLD. The present study evaluated the efficacy and
safety of a novel extract from the fruits of Emblica officinalis (Amla Fruit Extract, AFE) containing 10% β-glucogallin along
with hydrolyzable tannins as an antioxidant and hepato-protecting agent, in NAFLD patients.
METHODS
An open-label clinical study was conducted on 24 patients diagnosed with NAFLD, based on medical history and laboratory
investigations for 90 days with 500 mg of AFE supplementation per day. The patients were evaluated clinically for the
improvement of ALT, AST, reduction in oxidative stress levels and a quality of life (QOL) assessment at specific intervals for
the duration of the study.
RESULTS
The mean change in antioxidant enzymes (Catalase, Glutathione Peroxidase, Superoxide Dismutase) from screening to final visit
were statistically significant (p ≤0.05). The mean serum ALT and AST levels were also significantly decreased with p ≤0.02&
p ≤0.04, respectively. The QOL improved and no adverse events were reported during the entire study duration.
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CONCLUSIONS
The results demonstrated that supplementation with AFE could improve the liver functioning and blood antioxidant profile in
patients with NAFLD, along with improvement in the quality of life.
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NAFLD, which ranges from simple steatosis to non-

INTRODUCTION

alcoholic steatohepatitis (NASH) [8].

The accumulation of excess fat in the liver, in the absence
of a significant quantity of alcohol consumption and other

Herbal

medicine supplement combined with other

liver diseases, is defined as Nonalcoholic fatty liver disease

therapeutic approaches might provide feasible therapeutic

(NAFLD), also known as the hepatic consequence of

strategies for patients with NAFLD [9].

obesity and metabolic syndrome [1,2]. It encompasses a
simple lipid accumulation in the liver to a more progressive
stage of steatosis and fibrosis, which can lead to severe liver
damage and hepatocellular carcinoma. In the last decade, it
has become one of the most common “emerging” liver
diseases worldwide, due to the increased prevalence of
obesity and type 2 diabetes mellitus and sedentary lifestyle
[1,3,4]. Epidemiological data shows the global prevalence
of NAFLD at 24%-30% and increasing with each passing
year [5]. As it currently stands, NAFLD has been projected
to become the second most common reason to be listed for
a liver transplant, with an increased mortality rate compared
to the general population [6].
Its direct cost burden includes medical and diagnostic
expenses, whereas the burden of the indirect costs is related
to reduced health-related quality of life (HRQOL). NAFLD,
with no proven treatment, poses the main challenge to the
health care system in successfully managing this condition
[7]. NAFLD has been considered as one of the leading
causes of cryptogenic cirrhosis and chronic liver disease.
The individuals with obesity, insulin resistance and diabetes
mellitus, hyperlipidemia, and hypertension cardiovascular
disease have a high risk to develop NAFLD [8].
Insulin resistance, lipid metabolism dysfunction, oxidative
stress, inflammation, apoptosis, and fibrosis are the

A healthy lifestyle focusing on reducing body weight and
increasing insulin sensitivity, including diet control and
exercise regimens, forms the primary therapeutic approach.
Although these are effective strategies in controlled clinical
trials, they have limited impact at the population level,
mainly due to poor patient compliance. Medicinal plants
potentially constitute such active agents, and in recent years
several studies have focused on natural products for the
treatment of NAFLD due to their wide availability, low side
effects, and proven therapeutic mechanisms and benefits
[10,11].
Emblica officinalis Gaertn belongs to the Phyllanthaceae
family, commonly called as Indian gooseberry, amla, and
amalaki in Sanskrit. The plant is widely distributed in most
tropical and subtropical countries [12]. E. officinalis is
reported to have antioxidant, gastroprotective, anti-diabetic,
hypolipidemic,

hepatoprotective

and

antimicrobial

activities [13,14]. It is a rich source of gallic acid and many
known medicinally phytochemicals such as tannins,
lignans, flavonoids, alkaloids, vitamin C, mucic acid, and
ellagic acid [15].
Amla fruits have long been considered to be a rich in
ascorbic acid. But the recent findings suggest the presence
of trace amounts of Ascorbic acid in the fruits and attribute

pathological events associated with the development of
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the antioxidant effects to gallic acid esters such as β-

25 kg/m2 to 34 kg/m2 able to give informed consent,

Glucogallin [16,17].

diagnosed with NAFLD, refractive to statin treatment, CAGE
Questionnaire score of 0 to 1, with diabetes and

Previous studies have revealed that E. officinalis exhibits
inhibitory effects on hepatic steatosis and liver fibrosis in
vitro, as well as gallic acid improves high fat diet (HFD)induced dyslipidaemia, hepatosteatosis, and oxidative stress
in vivo [18].
Saberry® is a proprietary patented extract of fresh E.
Officinalis fruits, standardized for 10% β-glucogallin along
with hydrolyzable tannins as biomarkers, reported to exhibit
antioxidant and hepatoprotective activities [19]. Even
though E. Officinalis fruit has been used for several health
benefits, its properties may vary depending upon the
methods of extraction. So, in this study, we aimed to
evaluate the efficacy and safety of AFE containing 10% β-

hyperlipidemia as co-morbid conditions were included in the
study. Patients with hepatitis for more than 3 months, liver
fibrosis, liver cirrhosis and other liver diseases, with history
or evidence of other severe clinical conditions or disorders,
pregnant and lactating women were excluded.
Diagnosis of NAFLD
Ultrasonography and its correlation with abnormal liver
enzyme levels in serum were carried out for the diagnosis of
NAFLD in new patients and confirmation in those already
diagnosed with NAFLD. The CAGE questionnaire was
adopted to rule out the alcohol-induced fatty liver. Based
upon the confirmation of the diagnosis for NAFLD, patients
were enrolled in the study.

glucogallin along with hydrolyzable tannins (Saberry®) for
the management of NAFLD by monitoring the serum liver

Study Procedures

enzymes, antioxidant status and lipid profile in patients with

Twenty-four eligible patients with NAFLD were included in

NAFLD.

the study. All the patients were instructed regarding the study
procedure, monthly follow up visits and the clinical

MATERIALS AND METHODS

investigations protocols. They were instructed to take AFE

Study Design and Objectives

500 mg capsule once a day for a period of 90 days.

The study was an open clinical study initiated at Life Care
Hospital, Bangalore, Karnataka, India, as per the ethical

The enrolled patients were subjected to analysis of serum

guidelines of the Declaration of Helsinki. The study was

levels

approved by the Institutional Ethics Committee and was

aminotransferase (AST), alkaline phosphatase

registered prospectively with Clinical Trials Registry– India

triglycerides and cholesterol, and biomarkers, including

(CTRI) on 9/04/2016 with CTRI registration number

Malondialdehyde, Reduced Glutathione and Antioxidant

CTRI/2016/04/006847. The objective of this study was to

enzymes- (Catalase, Glutathione Peroxidase, Superoxide

assess the hepatoprotective efficacy of AFE in patients

Dismutase) and Quality of life assessment at baseline visit

suffering from Nonalcoholic Fatty Liver Disease, with

and at the end of the study. Patients were evaluated for

improvement in liver function parameters, antioxidant

adverse events or concomitant medications every 30 days for

enzymes, and lipid profile as primary endpoint and safety

a 90 days period.

of

alanine

transferase

(ALT),

aspartate
(ALP),

profile as the secondary endpoint
Blood Sampling and Biochemical Parameters Evaluation
Inclusion and Exclusion Criteria: A total of 24 patients of

Fasted blood samples were collected, serum separated by

either sex, 20 years to 60 years of age with BMI range from

centrifugation from the participants at baseline and after 90
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days of AFE supplementation. All samples were stored at -

not visiting the site (Figure 1). The mean age was 47.54 ± 9.99

20°C until analyzed. Serum was analyzed for ALT by IFCC

yrs. ranging from 25 years to 60 years. The demographic

with PNP, AST, and alkaline phosphatase ALP by IFCC

characteristics of the study population on the baseline visit are

without the PLP method. Total and direct bilirubin by Diazo

summarized in Table 1.

methodology, Low-density lipoprotein cholesterol (LDL-C)
by

Direct–Homogenous

cholesterol

oxidation

and

peroxidation methodology, Triglycerides (TG) by ELISA in
COBAS e501, ECLIA instrument, and antioxidant enzymes
were measured by ELISA (Thermo Fisher Scientific,
Headquarters: Waltham, Massachusetts, United States) using,
ready kits as per manufacturer’s instructions using, ready kits
as per manufacturer’s instructions. All the analyses were
carried out as per manufacturers' manual user guidelines.
Quality of Life-related Assessments
The QOL assessment was taken at baseline and final visit
using quality of life questionnaires.
Safety assessment was made based on the occurrence of
adverse events and changes in vital parameters during the
study duration. A telephonic follow up was made after 15
days of completion of the final visit to know the well-being
of the patient.
Statistical Analyses
The statistical analysis was carried out by the SPSS
statistics version17.0. Values are presented as means ±
standard deviation (means ± SD). Comparison in mean
value change from screening and baseline visit to the final

Figure 1: Consort diagram.
Demographics

Parameters Baseline visit
N
24
Mean
47.54
Age (years)
SD
9.99
Median
49.50
(Min, Max)
(25,60)
N
22
Mean
72.26
Weight(kg)
SD
14.14
Median
69.10
(Min, Max)
(53.20,105)
N
22
Mean
157.94
Height(cm)
SD
7.26
Median
158
(Min, Max)
(143,174.9)
Male
7(29.2%)
Gender
Female
15(70.80%)
Table 1: Demographic characteristics of study populations at
baseline visit. Note: N= Total number of patients in the group,
SD= Standard Deviation, (Min, Max) = (Minimum, Maximum).

visit of the study was carried by using paired t-test and
Wilcoxon signed-rank test. A change in the P-value of

Effect of AFE on BMI and Lipid Profile

<0.05 was considered statistically significant for all

The mean BMI decreased significantly from 30.59 kg/m2 at

analyses.

baseline to 28.66 kg/m2 after the treatment [p ≤0.05, Table 2].
A reduction was observed in total cholesterol levels at the end

RESULTS

of the study period in comparison to the baseline. Although

Baseline Characteristics

other lipid parameters like LDL, VLDL, and triglycerides

A total of twenty-four patients were enrolled in the study, out

showed a decreasing trend, they were not statistically

of which 22 patients completed the study successfully. Two

significant (Table 2).

patients were lost to follow-up, citing a personal reason for
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Effect of AFE on liver enzymes

difference was observed in total bilirubin, direct bilirubin, and

The mean serum ALT levels were 28.45 ± 11.00 and 23.68 ±

ALP when compared to baseline.

7.86 U/L before and after supplementation with AFE for 90
days, respectively (P = 0.02). While that of AST were 22 ±
19.00 and 20 ± 15.00 U/L, respectively (P = 0.04), suggesting
a hepato-protective activity of AFE (Table 2). No significant

Antioxidant Effect of AFE
A statistically significant difference of P <0.001 was observed
in antioxidant enzymes at the end of the study when compared
to baseline (Figure 2).

Figure 2: Anti-oxidant effects of AFE. Mean change in anti-oxidants from baseline to visit 4 using Wilcoxon signed rank test a) Superoxide
Dismutase (SOD) b) Catalase (c) Glutathione peroxidase (d) Malondialdehyde (e) Reduced Glutathione. P value<0.001***.
Parameters
Body Mass Index (kg/m2)
Total Bilirubin (mg/dl)
Direct Bilirubin (mg/dl)
Alkaline Phosphatase (U/L)
Alanine Aminotransferase (U/L)
Aspartate Aminotransferase
(U/L)
Total Cholesterol mg/dL

Before Treatment
Mean
SD
30.59
7.98
0.6
0.50
0.2
0.10
108
93
28.45
11.00
22
19
192.8

41.5

After Treatment
Mean
SD
28.66
5.22
0.6
0.50
0.2
0.20
92
82
23.68
7.86
20
15
177.5

p-value

41.5

0.05*
0.98
0.29
0.17
0.02*
0.04*
0.06

Table 2: Effect of Saberry on BMI liver enzymes and Lipid levels of NAFLD patients in comparison to the baseline visit. Note: SD:
Standard Deviation: *p-value <0.05 using a paired t-test.
QOL Domains

Visit

Mean

SD

P value

Baseline 15.09 2.09
0.001*
Visit 4
12.64 2.13
Baseline 25.91 2.31
Total Fatigue (FA)
0.001*
Visit 4
21.27 3.07
Baseline 26.55 2.26
Total Systemic Symptoms (SS)
0.001*
Visit 4
22.77 2.84
Baseline 15.40 1.91
Total Activity (AC)
0.001*
Visit 4
23.77 2.84
Baseline 15.68 1.6
Total Emotional Function (EF)
0.001*
Visit 4
13.05 2.13
Table 3: Competitive Quality of Life (QOL) analysis before and after AFE treatment. Note: QOL:quality of life, SD;standard deviation,
Q:quartile,*P value <0.05.
Total Abdominal Symptoms (AS)
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Effect of AFE on Symptomatic Parameters

4) and clinical findings from screening to the end of the

A marked improvement in terms of relief of symptoms and

treatment.

quality of life was observed in the final visit compared to the
In some of the hematological parameters, little minor

screening visit (Table 3).

variations were noted, and the investigator opined them as
Safety of AFE Supplementation

clinically not significant. Also, no adverse and serious

No statistically significant changes were observed with

adverse events were reported during the study.

respect to vitals (Figure 3), hematological parameters (Table

Figure 3: Mean change in the vitals from screening to visit [4].
Parameters
Haemoglobin (g/dl)
Haematocrit (%)
RBC (mil/cumm)
Platelet count (cumm)
Leukocyte count(cumm)
Neutrophils (%)
Lymphocytes (%)
Monocytes (%)
Eosinophil (%)
Basophils (%)
MCV (fl)
MCH
MCHC (%)
MPV (fl)

Screening visit
13.32
38.83
4.89
286409.09
8750
59.73
33.86
3
3
0.00
81.9
27.10
33.75
10.28

Final visit
13.40
38.98
4.86
287454.55
9200
56.95
34.64
3
4
0.00
83.5
28.42
34.52
10.22

Table 4: Haematology parameters. MCV: Mean Corpuscular Volume, MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular
Hemoglobin Concentration, MPV: Mean Platelet Volume.
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DISCUSSION

UV rays in fibroblast cells in vitro [27]. The liver represents

NAFLD is a disease with genetic, environmental, metabolic,

one of the major organs attacked by ROS [28], which can

and stress-related components with increasing prevalence

initiate fibrosis and cause liver damage. Oxidative stress in

with changes in lifestyle. Natural products have shown the

the liver is induced by exogenous parameters such as drugs,

potential to reduce the severity of NAFLD [20,21]. The

toxins, food additives, as well as endogenous factors,

present study demonstrates that supplementation of AFE

including obesity and insulin resistance [29]. Oxidative stress

significantly reduces the level of AST and ALT in serum,

is known to disrupt proteins and lipids, induce apoptosis of

ameliorates the antioxidant enzymes and improves the quality

hepatocytes, induce the expression of profibrotic and

of life in NAFLD patients. These results support the earlier

inflammatory mediators from kupffer cells and activate

observation that AFE could reduce the hepatotoxicity induced

hepatic stellate cells to initiate fibrosis [28]. Patients with

by carbon tetrachloride (CCl4) in rats by elevating the

NAFLD demonstrated increased levels of MDA, GPx, SOD

antioxidant enzyme levels MDA (a marker of lipid

and decreased catalase and GSH [30,31]. Our results

peroxidation) GSH, SOD, Catalase and GPx and reducing the

corroborated with these clinical data as the SOD and Gpx

AST and ALT levels in female Wistar rats [19].

levels were found to decrease, while GSH and catalase levels
increased from baseline with AFE supplementation. The

β-glucogallin pertains to the class of hydrolyzable tannins is

increase in SOD and Gpx in NAFLD patients is thought to be

also referred to as 1-O-galloyl-β-D-glucose is a purified

an adaptive response to oxidative stress [30]. Impaired

standardized extract of E. officinalis fruit. Since the first

antioxidant defense mechanisms are implicated to be a major

revelation of β-glucogallin and its beneficial aspects in amla

factor in the pathogenesis of NAFLD/NASH [32]. We

fruit by Majeed et al., (2009), multiple studies have

observed a reduction in oxidative stress as seen by an increase

demonstrated the positive therapeutic effects of AFE on

in GSH, catalase, decrease in MDA, GPx and SOD and non-

human health [22]. In a murine study, β-glucogallin

invasive biomarkers in the serum of patients treated with

effectively inhibited aldose reductase in macrophages and

AFE, suggesting that the primary mechanism of action of

ophthalmic tissue reduced sorbitol levels in macrophages and

AFE could be mediated by its potent antioxidant activity,

also reduced the number of inflammatory cells that infiltrate

restoring the antioxidant defense mechanism in the liver. We

to oculas in experimental mice induced with uveitis [23].In an

also observed improvement in liver enzymes compared to

ex

β-glucogallin

screening with improvement in BMI, total fatigue and total

demonstrated potent activity in the inhibition of aldolase

activity, suggesting a significant improvement in the quality

reductase, which is implicated in the pathogenesis of cataract

of life compared to baseline visit.

vivo

design

of

cataract

disease,

[24]. In a recent study AFE containing 10% β-glucogallin was
reported to have an inhibitory activity towards α‐amylase, α‐

In a recent study, a link between ROS and over nutrition and

glucosidase and Dipeptidyl peptidase 4 (DPP‐4) in vitro

high-fat diet, metabolic syndrome, hypertension and

suggesting, that it may be useful for the management of type

T2DMwas observed in an animal model [33]. ROS levels are

2 diabetes [25].

also increased in abdominal obesity, a major factor in
metabolic syndrome [34]. Several studies have also

AFE containing 10% β-glucogallin has been reported to have

demonstrated that increased oxidative stress is associated

an excellent antioxidant activity earlier [26,27]. It was shown

with the pathogenesis of insulin resistance and adipokine

to reduce reactive oxygen species generated by exposure to

regulation [35].
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Thus, a reduction in oxidative stress is likely to benefit in

CONCLUSION

reducing metabolic syndrome, which in turn will be beneficial

The clinical study clearly shows that supplementation with

in reducing the severity of NAFLD.

AFE improved the liver functioning antioxidant profile in the
blood, with a concomitant reduction in the weight and

Supplementation with AFE in patients with NAFLD was safe
and well-tolerated with good compliance. There were no
serious adverse events reported during the study. This lends
strong support that AFE was safe for human use for better
liver functioning and also in managing antioxidant enzymes.
Few limitations of the study include, an open label design and
the number of participants. Since AFE was a novel
preparation of its kind, the primary aim was to evaluate the
efficacy of in patients with diagnosed NAFLD. We have
included patients who had taken first line therapy for NAFLD
and also those patients whose therapy expectation was not
met. In future large a scale study with a double-blind placebocontrolled design will be planned, to further understand the
efficacy of AFE in different stages of NAFLD.
In conclusion, in terms of biochemical and antioxidant
enzymes improvement, AFE supplementation was effective
in the management of NAFLD.

improvement in the quality of life in the NAFLD patients.
There were no abnormalities noticed in the laboratory,
physical and vital parameters and AFE showed a major
impact in improving the lifestyle of the patients. Therefore, it
may be concluded Saberry®- the amla fruit extract with 10%
β glucogallin is an effective and safe hepatoprotective
supplement for managing NAFLD.
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