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Abstract

Background: The present study examined the effect of a herbal supplement
containing a Gynostemma pentaphyllum (Gpp) extract (ActivAMP®) with respect
to improving body composition in overweight males and females.

Methods: One-hundred and seventeen men and women aged over 18 years
completed 16 weeks of daily supplementation with either Gpp or a placebo.
Participants underwent dual-energy X-rays to assess body composition (fat mass,
lean mass and mass distribution), as well as anthropometric measures (weight,
height, hip and waist circumference), in addition to blood tests to assess in-
flammatory and safety markers.

Results: Following 16 weeks of treatment, the Gpp group had a significant re-
duction in total body weight, body mass index, total fat mass and gynoid fat mass
compared to the placebo group. Blood measures showed plasma triglyceride,
alanine aminotransferase and tumour necrosis factor-a to be statistically different
between groups at week 16. Subgroup analysis of gender for fat distribution
showed males in the Gpp group had a significant reduction in visceral fat com-
pared to males in the placebo group and females in the Gpp group had a sig-
nificant reduction in gynoid fat compared to the placebo group.

Conclusions: Gpp was capable of altering fat mass and fat distribution in over-
weight and obese males and females compared to a placebo.

Highlights

o Gynostemma pentaphyllum supplementation for 16 weeks reduced body weight
and fat mass in overweight and obese males and females.

o Visceral fat reduction was observed in the male subgroup.

o Plasma triglycerides were lowered in the active treatment group.
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INTRODUCTION countries, driven by multiple factors, including the post-

transitional diet.” Obesity significantly increases the risk of type
Obesity represents a major health and societal concern world- 2 diabetes,” cardiovascular disease, stroke, renal and hepatic
wide. Already prevalent in high-income countries, the pre- disease, and a range of cancers." ® Current interventions for

valence of obesity is now increasing in low and middle-income  obesity have poor compliance and poor efficacy as evidenced by
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the growing obesity pandemic. There is a need for interventions
that are effective and safe for personal use and integration into
public health strategies.

Traditional treatments for obesity derived from natural
compounds show great promise in the management of
obesity. One such compound is Gynostemma pentaphyllum,
a herbaceous climbing vine belonging to the Cucurbitaceae
family (cucumber or gourd family).” This herb has been
widely used in East Asian countries as a traditional herbal
tea and medicine to treat obesity and diabetes,” amongst
other diseases. Partly as a result of its documented anti-
diabetic activity,” ' it is routinely used today in China as a
treatment for hyperlipidaemia, fatty liver and obesity."”

The therapeutic activities of G. pentaphyllum are proposed
to be related to the AMP-activated protein kinase (AMPK)-
activating effects of the dammarane-type saponins.”” "> The
mechanism of action of dammaranes, which involves the acti-
vation (phosphorylation) of AMPK,"” "* mimics the effects of
physical exercise, including an up-regulation of autophagy'®"’
with increased mitochondrial neogenesis'® and glucose
transporter-4 expression,w as well as a subsequent improvement
of insulin sensitivity.”” AMPK, an intracellular energy sensor
and key regulator of metabolic homeostasis, is an emerging
target for metabolic diseases such as obesity and diabetes.”'
AMPK increases ATP production and decreases energy con-
sumption by responding to cellular stress."” Because AMPK is
activated in conditions that increase the intracellular AMP:ATP
ratio, such as exercise or starvation,” G. pentaphyllum re-
presents a potential treatment for obesity management that can
complement lifestyle modifications such as exercise and diet
restriction. Given the large and growing problems of over-
weight, physical inactivity, insulin resistance and non-alcoholic
fatty liver disease (NAFLD),'**’ G. pentaphyllum has a poten-
tially important role to play in improving this key aspect of
public health.

Existing safety data,”*” the absence of toxicity reported in
clinical trials” ** and the growing body of evidence that G.
pentaphyllum supports weight loss'~'“***" provide a rationale
for developing this traditional remedy as a public health tool in
the management of overweight and obesity. Therefore, the
present study aimed to assess the efficacy and safety of a
commercially available capsule-form herbal supplement con-
taining G. pentaphyllum extract (ActivAMP®; Gencor Lifestage
Solutions) with respect to improving body composition in
overweight males and females.

METHODS

A double-blind, randomised, clinical trial with a treatment
duration of 16 weeks, including ActivAMP®, a commercially
available capsule-form herbal supplement containing G. penta-
phyllum ([Gpp], supplied by BTC Corporation, Korea) and
placebo groups. Participants who met the preliminary screening
criteria via a telephone interview underwent full screening
against the inclusion and exclusion criteria (detailed below),
which included collecting lifestyle, current medications and

medical history. Eligible participants provided written consent
for enrollment and once enrolled were randomly allocated to
either the Gpp or placebo intervention group via Random Al-
location Software (www.sealedenvelope.com) conducted by an
individual who was not involved in the trial.

Following enrollment, participants completed baseline
measures, which included body composition (height,
weight, hip and waist circumference), dietary intake and
quality of life. Participants were then referred to a pathology
clinic to provide a blood sample and medical imaging centre
for a dual-energy X-ray absorptiometry (DXA) assessment
for body composition (total body fat and fat-free mass).

During the 16-week intervention trial, participants were
required to attend the study clinic at weeks 5 and 10 for an-
thropometry assessment and to complete questionnaires. Every
2-3 weeks, participants completed 24-h diet recalls via online
diaries and through telephone interviews conducted by a trial
investigator. At trial completion (16 weeks), an assessment
identical to that undertaken at baseline was conducted.

Participants were asked to maintain their usual level of
physical activity and dietary intake for the study duration. At the
end of the study, participants repeated the same exercise and
diet diaries. If participants knowingly changed their normal level
of physical activity or diet, they were asked to inform a trial
investigator as soon as practically possible. Changes in diet and/
or exercise were evaluated by a dietitian and accredited exercise
physiologist respectively. Any changes to diet or exercise were
taken into consideration when evaluating any results of the trial.
Participants were also monitored for compliance with the
protocol by email communications in addition to each sched-
uled site visit.

All study participants were recruited from Brisbane and
surrounding areas from databases and public media outlets. The
inclusion criteria included: males and females over 18 years of
age who were overweight and class one obese (body mass index
[BMI] > 25 to < 35kg m ). Other inclusion criteria included
not currently taking any supplements or functional foods tar-
geted at weight loss, muscle growth or exercise performance,
agreeing to not use other treatments including diets for weight
loss, muscle growth or exercise performance during the study,
and having the ability and willingness to participate in the study
and adhere to the investigation schedule. Only females currently
using an appropriate form of birth control (e.g. oral contra-
ceptive pill) were included in the study. Participants were ex-
cluded from the study if they had any clinically significant
medical condition that was uncontrolled, including, but not
limited to, cardiovascular, neurological, psychiatric, renal, gas-
trointestinal, immunological, endocrine (including uncontrolled
diabetes or thyroid disease) or haematological abnormalities.
Participants were also excluded if they used prescription med-
ication (other than the oral contraceptive pill), had significant
variation in weight (more than 10%) in the past 3 months,
participated in another clinical trial in the past 3 months, were
allergic or hypersensitive to any of the test ingredients, con-
sumed alcohol above two standard drinks daily, used recrea-
tional drugs or had other confounding conditions as assessed by
trial investigators. Females with a clinical diagnosis of polycystic
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ovarian syndrome, attempting conception or were currently
pregnant or breast-feeding were excluded from the study. In
total, 150 participants met the criteria and were randomly di-
vided into two groups: Gpp (n=75) or Placebo (n=75).

Participants consumed 450 mg of either Gpp or a placebo
with water across two capsules (225 mg per capsule) daily, one
taken at breakfast and one taken at dinner for a period of
16 weeks. This regime was selected on the basis of current
standard dosing guidelines for the investigational product. The
placebo product consisted of maltodextrin housed in an opaque
gel capsule identical to the test product.

The primary outcome was total body fat as measured by
a DXA scan. Secondary outcomes included lean and fat
mass distribution (from DXA), BMI, body weight, hip and
waist circumferences, plasma measures (total cholesterol,
triglycerides, low-density lipoprotein-cholesterol, high-
density lipoprotein-cholesterol, free fatty acids, blood glu-
cose, kidney function/safety, plasma liver function/safety,
peripheral blood mononuclear cells and an inflammatory
panel) and participant's quality of life [36-Item Short Form
Survey (SF-36)] and dietary intake.

Sample size was calculated using G*power, version
3.0.10 (http://www.gpower.hhu.de). Accounting for an a
error probability of 0.05 and powered to 0.95 for a 5%
change in body composition (from baseline values; DXA;
effect size d =0.72), using the mean (30% body fat) and SD
values (£5.5%) obtained from similar published studies,
group sizes of at least 42 were required. However, allowing
for an approximately 40% dropout rate, group sizes were set
as 75 each (n =150 total).
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Data were analysed with R (R Foundation for Statistical
Computing), using a range of native statistical functions and
functions from the packages tidyverse, rcompanion, dplyr
and ggplot. Shapiro-Wilks tested for normality of dis-
tribution, tests of significance were performed both para-
metrically and non-parametrically. Some variables have a
log-normal distribution and were logN transformed for
t test analysis. p values for f tests or Mann-Whitney U tests
showing likelihood of difference between the listed Gpp and
placebo were considered statistically significant at p < 0.05.

The trial was conducted in compliance with the current
International Conference on Harmonization Guideline for
Good Clinical Practice. The study protocols were approved
by Bellberry Ltd Human Research and Ethics Committee
(2016-11-832) and listed on the Australian and New Zeal-
and Clinical Trial Register (ACTRN12617000839303).

RESULTS

Of the 150 participants enrolled in the study, 117 completed
the study (60 for Gpp and 57 for placebo) (Figure 1). Of the
117 completed participants, full sets of DXA results were
collected for 104 participants (n = 52 per group) and full sets
of blood results were collected for 104 participants (56 for
Gpp and 48 for placebo). There were no statistical differ-
ences between groups at baseline (Table 1).

After 16 weeks of treatment, the Gpp group had a sig-
nificant reduction in total body weight, BMI, total fat mass and
gynoid fat mass compared to the placebo group (p <0.05)
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Body composition data. Body weight and dual-energy X-ray absorptiometry (52 participants per group). (A) Weight change from baseline.

(B) BMI change from baseline. (C) Body fat change from baseline. (D) Gynoid fat change from baseline. BMI, body mass index; Gpp, Gynostemma

pentaphyllum; Pla, placebo
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(Figure 1 and Table 2). Percentage fat mass decreased (1.2%) in
the Gpp group, which was trending toward significance
(p=0.08). There were no significant differences for waist or hip
circumference between groups (Table 2).

There was no difference between groups for any of the
blood markers at baseline. After 16 weeks of treatment,
plasma triglyceride, alanine aminotransferase and tumour
necrosis factor (TNF)-a were statistically different between
groups (p < 0.05) (Table 3).

There was no significant difference at baseline or week 16
for the SF-36 health questionnaire between groups. The results
indicated that all participants had good general health.
Throughout the study, there was no change to any participants
exercise or diet habit. Seven participants reported adverse events
during the study: five in the Gpp treatment group (diarrhoea,

insomnia, dizziness, nausea, dry throat) and two in the placebo
group (fatigue and increased bowel movements).

Subgroup analysis of gender for android, gynoid and visc-
eral adiposity showed males in the Gpp group had a significant
reduction in visceral fat compared to males in the placebo group
(=109 vs. 12 g; p <0.05). Females in the Gpp group had a sig-
nificant reduction in gynoid fat compared to the placebo group
(=107 vs. 95 g; p < 0.05). No subgroup differences were seen for
android fat.

DISCUSSION

The present study assessed the efficacy of G. pentaphyllum
(ActivAMP®) on body composition (including fat mass, lean
mass and fat mass distribution) as measured by DXA in
overweight men and women aged over 18 years of age.

TABLE 1 Participant detail . . .
arficipant cetalts Secondary outcomes included BMI, body weight, hip and
Gpp Placebo waist circumferences, plasma measures, quality of life
Randomised (1) 75 75 (SF-36), and dietary intake.
The outcomes of this trial support earlier findings of the
Completed (n) 0 o clinical effectiveness of G. pentaphyllum with respect to
Female (1) 33 30 supporting weight loss, with good tolerability.”** Fur-
Male () 5 - thermore, these results extend the case for G. pentaphyllum
as an aide to weight management. Although prior work
Withdrawn (total) (n) 15 18 focused on the overweight (BMI< 30kg m °) population,
Withdrawn (did not complete baseline) (1) 8 10 the present trial included class 1 obese participants.
N . 04 (133) 507 (104 Following 16 weeks of supplementation, the Gpp
ge mean (SD) (years) 4 (133) 7 (104) group had a significant reduction in total body weight, fat
Abbreviation: Gpp, Gynostemma pentaphyllum. mass and BMI compared to the placebo group. Subgroup
TABLE 2 Body composition
Baseline A Week 16
Gpp Placebo Gpp Placebo  p value*
Body mass (kg) 88.1 (16.7) 89.2 (13.8) -0.96 0.31 0.02*
Lean mass (kg) 54.9 (14.5) 55.5 (12.4) 0.12 0.33 0.480
Fat mass (kg) 30.5 (6.9) 31.2 (7.5) -0.98  -0.04 0.048"*
Lean mass (%) 61.8 (7.0) 61.8 (7.6) 0.73 0.13 0.07
Fat mass (%) 35.1(7.2) 35.3 (7.8) -1.26 -0.10 0.09
Fat mass trunk (kg) 15.7 (3.9) 15.8 (4.6) -0.67 -0.12 0.08
Body mass index (kg m™3) 29.6 (3.3) 30.4 (3.1) -0.24 0.14 0.049*
Android mass (kg) 2.8 (0.9) 2.9 (1.0) -0.15 -0.03 0.07
Gynoid mass (kg) 5.1 (1.5) 5.1 (1.7) -0.16 0.05 0.03*
Android/gynoid ratio 1.1 (0.2) 1.1 (0.2) -0.026  —0.008 0.08
Visceral fat (g)° 854.4 (590.0) 8187 (597)  -36.7 7.19 0.22
Waist circumference (cm) 100.4 (11.6) 101.4 (10.1) —-0.46 -0.39 0.90
Hip circumference (cm) 113.3 (7.1) 113.0 (7.7) -0.79 -0.48 0.30

Note: Dual-energy X-ray absorptiometry data collected for 52 participants from both groups.

Abbreviations: Gpp, Gynostemma pentaphyllum; A, change from baseline.

*These variables have a log-normal distribution and were logN transformed for f-test analysis.

*p values for likelihood of difference between the Gpp and placebo groups.
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TABLE 3 Pathology results

Alanine aminotransferase (U L™)*

Aspartate

JHND _

BDA wsi

aminotransferase (U L™1)"

Gamma-glutamyl
transferase (U L™)*

Cholesterol (mmol L™)

High-density lipoprotein

(mmol L7)*

Low-density lipoprotein

(mmol L)

Triglycerides (mmol L)

Bilirubin (umol L")
Glucose (mmol L™)°

a

Insulin (uU mL™)

Tumour necrosis factor-a

(pg mL™)

Interleukin-10 (pg mL™")

Interleukin-8 (pg mL™)

Baseline Week 16
Gpp Placebo Gpp Placebo p-values
283 (15.7) 317 (18.1) 27.4 (11.4) 33.6 (19.2) 0.03*
27.7 (9.5) 30.7 (13.8) 28.7 (8.4) 31.2 (13.0) 0.24
30.6 (22.8) 28.6 (13.0) 29.6 (22.3) 27.7 (13.5) 0.84
5.4 (1.0) 5.7 (1.0) 5.4 (1.1) 5.6 (1.0) 0.15
1.5 (0.4) 1.6 (0.6) 1.58 (0.4) 1.60 (0.6) 0.57
3.1 (0.9) 35(0.9) 3.16 (1.0) 3.37(1.0) 0.14
1.21 (0.8) 1.42 (0.8) 1.09 (0.5) 1.35 (0.7) 0.02*
113 (4.5) 12.0 (45) 13.1 (10.1) 11.7 (44) 0.56
54 (1.1) 5.3 (2.7) 5.3 (1.0) 53(0.7) 0.34
11.3 (7.9) 10.9 (7.0) 10.6 (7.6) 11.9 (8.2) 0.24
9.3 (1.5) 9.7 (2.3) 8.2 (1.7) 10.0 (2.2) 0.018*
117 (7.6) 11.8 (8.8) 107 (7.1) 132 (7.2) 0.42
24.1 (262) 282 (34.6) 232 (24.2) 29.5(37.5) 0.6

Note: Pre- and post-pathology data was available for 56 participants in the Gpp group and 48 in the placebo group.

Abbreviation: Gpp, Gynostemma pentaphyllum.

“These variables have a log-normal distribution and were logN transformed for ¢ test analysis; p values for ¢ tests or
Mann-Whitney U tests showing likelihood of difference between groups.

“Shapiro-Wilks distribution test found these data to be not normally distributed; tests of significance are performed

non-parametrically.
*p < 0.05.

analysis for gender differences showed that this effect was
largely a result of males having a significant reduction in
visceral fat (abdominal), whereas females had a sig-
nificant reduction in gynoid fat (hips and thighs), com-
pared to the placebo group. This is plausible because
males tend to carry fat predominantly around the ab-
dominal region and females around the hips and
thighs.””"" In the case of males especially, targeting ab-
dominal fat may also help prevent diseases linked to a
higher waist circumference.

Despite the observed reduction in body fat, there was no
reduction in waist or hip circumference between groups. It
may be that a greater weight loss is required to achieve
sufficient change in the waist or hip circumference to
achieve a significant difference. Therefore, a longer trial
period in future studies may be required to see a change in
these parameters. Another factor may the mixed genders in
the study. With the previously discussed differences in lo-
cation of fat mass loss, this would likely translate into dif-
ferences in changes to waist and hip circumferences.
Therefore, the males may be more likely to have a reduction
in waist circumference and females a reduction in hip cir-
cumference. By conducting a mixed gender study, a possible
effect on hip or waist circumference may be diluted by the

opposite gender. Although subgroup analysis for gender was
conducted for waist and hip circumferences, no significant
changes were seen between groups. This is likely a result of
the number of participants analysed in each group. There-
fore, future studies wanting to look more specifically at
waist and hip circumference would benefit by having power
for separate groups of males and females.

Additional observations from the present study included
significant reductions in TNF-a concentrations, which
would be expected to confer an anti-inflammatory effect.
Specifically, TNF-a levels were slightly elevated at baseline
for both groups with the Gpp group returning to close to
normal levels.”" This could have been a result of the re-
duction in fat mass in the Gpp group because TNF-a levels
correlate with BMI.”* Adipose tissue contains a significant
stromal vascular fraction, which includes numerous cell
types known to produce TNF-a.””* Adipose tissue in
obese individuals presents with increased infiltration
of macrophages,””*”*"" resulting in elevated production of
TNF-a.”’ Reducing the amount of adipose tissue would
therefore be expected to lower TNF-a production. However,
the present study was not designed to discriminate between
the primary anti-inflammatory effects induced by the
polyphenol constituents of the Gpp and the secondary
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effects attributable to the reduction of adipose tissue. This
will be a focus of future research.

Gpp may also be useful in chronic conditions where
energy imbalance is centrally involved such as NAFLD, the
eighth most common cause of death globally.”® Physical
exercise has been proven effective as a treatment for
NAFLD,” with its impact mediated via the up-regulation of
autophagy.'®'”"’ The ability of Gpp to induce AMP-kinase
activation and therefore autophagy,””*' together with its
anti-inflammatory effect, should be reviewed in this context.
It also should be noted that, although autophagy may play a
role in NAFLD, the full aetiology of NAFLD is complex and
still to be established.”” Therefore, the role of Gpp in
NAFLD would need to be directly tested in NAFLD to know
its efficacy.

Pre-clinical studies have already demonstrated Gpp's
hepatoprotective effects in the CDDA,”” MCD** and HFD"’
rodent models and there is preliminary clinical data show-
ing that Gpp plus diet is more effective than diet alone in
subjects with NAFLD."® This data set, together with our
findings, suggests that Gpp will be a useful adjunct to
physical exercise in the clinical management of NAFLD. In
cases where exercise is contra-indicated or impossible, Gpp
may also have value as a stand-alone in the management of
this otherwise intractable condition.

In conclusion, G. pentaphyllum appears to be a pro-
mising compound capable of altering fat mass and fat dis-
tribution in overweight and obese males and females.
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