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Recently the global epidemic problem of obesity has stimulated intense interest in the study of
physiological mechanisms using animal models as a way to gain crucial data required for
translation to human studies. Panax ginseng has been reported to have anti-obesity or anti-

diabetic effects in many animal studies; however, there have been few studies investigating
human obesity. Herein, we will assess and examine the evidence supporting the anti-obesity
effect of Panax ginseng in animal models with respect to anthropometric and metabolic outcomes.
We will include controlled, comparative studies assessing the effect of Panax ginseng in
preclinical studies of obesity. Panax ginseng will be administered during or following the induction
of experimental obesity. The primary outcome measure will be anthropometric assessment and
the secondary outcome measures will include adipose tissue weight, total amount of food
consumed and metabolic parameters. We will search MEDLINE, Embase, PubMed, Web of
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Introduction

The American Medical Association announced its
decision to officially classify obesity as a disease in June
20132,

health priority” and a critical health issue requiring both
45

Obesity is increasingly considered a human
prevention and treatment . These global epidemic pro-
blems have stimulated intense interest in the study of
physiological mechanisms regulating the balance between
energy intake and energy expenditure. Recent research
trends in gene targeting and related technologies using
animal models have been crucial for evaluating features
of human obesity and are being developed in the quest
for novel interventions™”.

Panax ginseng, the Greek word “panax’ means
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Science, and Scopus without language, publication date, or other restrictions. Ethical approval
will not be necessary as the data collected in this study will not be individual patient data,
consequently there will be no concerns about violations of privacy. After finishing the whole
procedure, the results will be disseminated by publication in a peer-reviewed journal or presented
at a relevant conference. This protocol has been registered on the Collaborative Approach to
Meta-Analysis and Review of Animal Data from Experimental Studies (CAMARADES) website
(http://www.camarades.info).
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“cure=all”, has several pharmacological and physiological
effects that are gradually being discovered. These include
beneficial effects on cancer, hypertension, diabetes, and
nociception, as well as reported improvements in weak
body conditions®”. It has also been reported to have
anti—obesity or antidiabetic effects'" .

Previous studies have reported various mechanisms for
the anti—obesity effect in animal models. These mech-
anisms include the reduction of intestinal absorption of
dietary fat via inhibition of pancreatic lipase activity'®,
regulation of hypothalamic expression of orexigenic
neuropeptide Y and anorexigenic cholecystokinin'*'”,
facilitation of lipoprotein lipase, and regulation of
peroxisome proliferator—activated receptor—y and adenosine

monophosphate—activated protein kinase signaling'®'”.
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However, the complicated relationship between Panax
ginseng and its anti—obesity effects has not yet been
clearly defined under in vivo conditions'®. Although
Panax ginseng and its components have been shown to
exert anti—obesity effects via the modulation of
physiological lipid metabolism in vivo or via intracellular
signaling in numerous preclinical studies, the results are
far from conclusive. Therefore, a systemic review and, if
possible, meta—analysis are necessary to more fully
examine the anti—obesity effects of ginseng in animal
models. To the best of our knowledge, no systematic
review or meta—analysis has reported critical evidence
regarding the potential benefits of ginseng in animal
models of obesity. Based on this study, we will assess
and examine the evidence supporting the anti—obesity
effect of Panax ginseng in animal models on anthropo-

metric and metabolic outcomes.

Methods

This protocol was drafted through the recommenda-—
tions for reporting of systematic reviews and meta—
analyses of animal experiments and the Collaborative
Approach to Meta—Analysis and Review of Animal Data
from Experimental Studies (CAMARADES) guide-

. 1921
lines™ 2V

. However, as protocols for systematic review
of animal studies are not currently accepted in the
International Prospective Register of Systematic Reviews
(PROSPEROQ), this protocol has been registered on the

CAMARADES website (http://www.camarades.info).

1. Types of studies

We included controlled comparative studies (random-
ized, quasi-randomized, and nonrandomized) assessing
the effect of Panax ginseng in preclinical models of
obesity. All study designed for humans, such as ran—
domized controlled studies, case studies, and cohort

studies, were excluded. There were no language, publi—
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cation date or publication status restrictions.

2. Preclinical animal models

Genetic, physiological, epigenetic and environmental
animal models of obesity will be included in this
study®® . Each of these models mimics at least part of
the diverse pathophysiological aspects of obesity”.
Table 1 presents the major animal models of obesity
that are induced by several experimental methods”. For
our proposed future clinical trials focused on adult
obesity, neonatal animal models of obesity will be
excluded due to the existence of possible differences in
the underlying mechanisms and the response to a
specific treatment between the two groups. The
comparison group will include healthy, sham—-controlled
animals or animals from studies that have had obesity
induced preclinically but have not undergone any

intervention.

3. Types of interventions

The preclinical intervention group will include animals
from the studies that investigated the anti—obesity effect
of Panax ginseng. Although there are numerous variants
of ginseng that contain many of the same compounds
and medicinal properties, we will mainly focus on Panax
ginseng C.A. Meyer (Korean ginseng). Other types of
ginseng, such as Panax quinquefolius (American
ginseng), Panax japonicas, Panax notoginseng and Panax
trifolius will be excluded. Studies using roots of Panax
ginseng will be included and using berries or leaves will
be excluded. Only oral administrations of ginseng will be
included, while administration by other routes, such as
intravenous, intramuscular, and intraperitoneal injection
will be excluded. And also, studies using only individual
substance extracted from ginseng, such as ginsenosides
or compound K, will be also excluded. Most processing
or extracting method commonly used in clinical practice,

such as white ginseng, red ginseng, fermented red
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Table 1, Examples of Animal Models of Obesity

Feature

Model name

Mutation

Leptin regulating model ob/ob mouse

db/db mouse

s/s mouse

Zucker rat

Koletsky rat

ZDF rat

Diet induced obese rat
Cafeteria diet-induced obesity
High-fat diet-induced obesity
New Zealand obese mouse
Age-related obesity in mice
Age-related obesity in macaques

Diet-induced models

Maternal overfeeding and exposure to high fat diets

Lep®/Lep® (leptin deficiency)
Lep®™/Lep™ (leptin receptor)
Disrupted STATS signal of leptin receptor
Mutated leptin receptor (fa/fa)
Mutated leptin receptor (null mutation)
Mutated leptin receptor (fa/fa)
Polygenic

Polygenic

Polygenic

Polygenic

Polygenic

Polygenic

Polygenic

Early postnatal overfeeding induced obesity; rearing in small litters ~ Polygenic

Surgical or chemical models

Lesion of the ventromedial hypothalamus

Lesion of the hypothalamic paraventricular nucleus
Lesion of the hypothalamic arcuate nucleus

Ovariectomy

Ablation of brown adipose tissue
Syrian hamster

Siberian hamster

Lipodystrophy

Growth hormone-deficient dwarf rat
Tubby

Seasonal models

Other models

Growth hormone deficiency

ginseng, black ginseng, with water extracted,
ethanol—extracted, vinegar extracted, powdered and
high—pressure extracted will be included. But processing
or extracting methods which are not commonly used,
like pectin, enzymes and carbon—dioxide extraction will
be excluded. Co—intervention studies will be excluded due
to risk of contamination; co—administration with other
compounds, herb, formula, or non—oral preparations
and combination with exercise. To be included in our
analysis, Panax ginseng must have been administered
during or following the induction of experimental
obesity. Experiments using pretreatment with Panax
ginseng will be excluded since they are clinically relevant
for prevention, but not for treatment. Studies using
Panax ginseng combinatorial products or non-—oral
preparations, for example injected compounds or
suppositories, or compounds extracted from Panax

ginseng like individual ginsenosides, will be excluded.

Studies where the Panax ginseng was given with the

expressed intention of worsening rather than improving

outcomes will also be excluded.

4. Types of outcome measures

1) Primary outcome

Primary outcome measures will be the anthropometric
assessments generally used to evaluate the anti—obesity
effect, including body weight and body mass index
(BMI) measured at the longest follow—up time after

administration of the intervention.

2) Secondary outcomes

Secondary outcome measures will include adipose
tissue weight, total amount of food consumed and
metabolic parameters, such as triacylglycerol, high—density
lipoprotein, low—density lipoprotein, insulin, glucose,
and so forth. In order to be aggregated in the meta—

analysis, the exact animal numbers in each group, the
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mean effect size, and the variance of the consequences

need to have been reported.
5. Search methods for identification of studies

1) Electronic searches

In consultation with an experienced medical informa-
tion—scientist or librarian, we will search MEDLINE,
Embase, PubMed, Web of Science, and Scopus without
language, publication date, or other restrictions. The
search strategy will be reviewed by another information
specialist using the Peer Review of Electronic Search
Strategies (PRESS) template®. Animal filters validated
for PubMed/MEDLINE and Embase will be used to
enhance the search efficiency with respect to finding all

animal studies’”®®. Details of the PubMed search

strategy developed with guidance from Leenaars et al.””

appear in Appendix.

2) Searching other resources

We will search the grey literature, which are materials
and research produced by organizations outside of the
traditional commercial or academic publishing and
distribution channels, of selected conference websites not
covered in the aforementioned databases, as well as the
websites of animal research organizations and Google

Scholar,

Data Collection and Analysis

1. Selection of studies

Two reviewers will independently review and deter—

Records excluded

Panax, animal model (n= )

Full-text articles excluded,

incongruence with inclusion
criteria(n= )

Records identified through Additional records identified
& database searching through other sources
° Ovid MEDLINE, Embase, PubMed, conference websites, websites of
E Web of Science, Scopus (n= ) animal research organizations,
= Google Scholar (n= )
]
2
—/ y
Records after duplicates removed
(n=)
(Y}
=
=
g 3
Records screened »  Notrelated to obesity,
(n=)
—
k.
Full-text articles assessed
= for eligibility >
3 (n=)
B0
w
X
) Studies included in
qualitative synthesis
(n=)
-3 h 4
3
- Studies included in
£ quantitative synthesis
(meta-analysis)
(n=)
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Fig. 1. Flow diagram of the study
selection process,
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mine the eligibility of studies. Disagreements between
investigators will be resolved by consensus after discus—
sion. Duplicates and non—experimental studies will be
removed by screening the titles and abstracts. Reviewers
will carefully examine the full text of studies if they are
not sure whether the studies meet the inclusion criteria.
Studies will be excluded if they involve any unqualified
interventions. Study selection is summarized in a PRISMA

flow diagram (Fig. 1)*”.

2. Data extraction and management

We will extract data from included studies on: 1)
study characteristics (study title, journal published, author,
publication date); 2) study population (animal type, age,
gender, strain, husbandry conditions); 3) type and name
of obesity model (leptin regulating model, diet—induced
models, surgical or chemical models, seasonal models,
others); 4) intervention and comparison (time and route
given, description of preparation and suspension of
Panax); 5) outcome measures (body weight, BMI, adipose
tissue weight, total amount food consumed, metabolic
parameters); 6) risk of bias assessments (according to the
CAMARADES)™: and 7) quality of reporting of
individual preclinical studies (in accordance with
elements of the Animal Research: Reporting of In Vivo
Experiments [ARRIVE] guidelines)®”. Data will be
independently assessed and extracted by two reviewers
using standardized extraction forms. Information not
available from the script will be requested from the first
or corresponding author by email. Extracted data will be
reviewed by another researcher, and discrepancies will be

adjusted by the arbitrator.

3. Assessment of risk of bias in included studies
The methodological quality of individual studies will
be assessed according to the Collaborative Approach to

CAMARADES guidelines”*® and the Animal Research:

Reporting in Vivo Experiments guidelines™”. The

CAMARADES  guidelines

checklist items: publication in a peer-reviewed journal

evaluate the following
instead of only in abstract form, randomization of
treatment, presence of allocation concealment, blinded
assessment of outcome, conduct of a pre—experimentation
sample size calculation, evidence of animal welfare
compliance, statement regarding possible conflict of
interest, and completeness of follow—up. The quality

scale of each item ranges from O to 7 points.

4. Measures of treatment effect

For continuous data, the mean difference (MD) will
be used to measure treatment effect with 95% confidence
intervals (Cls). For dichotomous data, treatment effects
are presented as a risk ratio (RR) with 95% Cls. Other
binary data will be changed into the RR form.
Standardized MD will be used with 95% ClIs in cases

were the outcome variables have different scales.

5. Dealing with missing data

The reviewers will try to obtain significant informa-—
tion through contact with the first or corresponding
authors by email if there are missing data that cannot be

ignored.

6. Assessment of heterogeneity and data synthesis

To determine whether the included studies have suffi—
cient homogeneity to allow for a meta—analysis, we will
conduct the analysis of between—study heterogeneity by
calculating I” inconsistency values. Heterogeneity will be
defined according to the range of the 1% 0% to 40%
indicating no important heterogeneity, 40% to 60%
indicating moderate heterogeneity, 60% to 90% indi—
cating substantial heterogeneity, and >90% indicating
considerable heterogeneity®”. These results will be used
to determine whether the included studies have sufficient
homogeneity to allow for a meta—analysis. In the

presence of the heterogeneity of included studies, a
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narrative synthesis will be presented. Otherwise, a meta—
analysis will be performed with a fixed—effects or a
random-—effects model using the Comprehensive Meta—
Analysis software, ver. 3.0 (Biostat, Englewood, NJ,
USA). Where differences in the change of outcome over
time are of interest, we will include these data by
calculating the area under the performance—time curve
for different cohorts. Using the data extracted regarding
mean and variance point estimates, all time points will
be used to calculate one overall comparison with

standard deviation?".

Depending on the number of
studies available, other subgroup analyses, including dose
dependence and animal models and so forth, will be

performed.

7. Assessment of publication bias
A graphical funnel plot will be used to investigate the
presence of publication bias in the studies included in the

review™”.

Ethics and Dissemination

Ethical approval will not be necessary, since the data
collected in this study will not be individual patient data,
and therefore we have no concerns regarding violations
of privacy. After finishing the entire procedure, our
results will be disseminated as a publication in a peer—

reviewed journal or presented at a relevant conference.

Discussion

This systematic review will inform translational and
clinical scientists, clinicians, and health regulators
regarding existing preclinical evidence relevant to Panax
ginseng in animal obesity models. Many experimental
studies on the anti—obesity effects of Panax ginseng have
already been published; however, no clinical trials

designed for human evaluation have been reported yet.
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Therefore, a systematic analysis of experimental studies
is necessary to evaluate the feasibility prior to future
clinical trials. There are several examples that have
shown that systematic reviews of preclinical animal
studies carried out prior to the start of clinical trials can
save resources and can lead to improved safety for
participants in clinical trials**”.

Experimental evidence, like clinical evidence, is used
to inform decisions about the safety and efficacy of
interventions for participants in clinical trials®®. Although
animal studies can contribute significantly by providing
clinical evidence regarding the possible transition from
preclinical studies to clinical trials, most preclinical
animal studies are not systematically reviewed**”. One
unique and typical problem of animal studies is a large
amount of heterogeneity between studies"’. However,
practical methods and guidelines already exist for
exploring heterogeneity within meta—analyses of preclinical

. . 21)
systematiC reviews .

Furthermore, the international
community of researchers conducting systematic reviews
of preclinical animal studies, such as the CAMARADES
and the Systematic Review Centre for Laboratory animal
Experimentation (SYRCLE), are encouraging the research
community to perform of more high—quality systematic
reviews'”. With this as our goal, we will investigate the

challenges and limitations related to the conduct of these

preclinical studies.
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Appendix, Details of PubMed Search Strategies

History Search string Hits

#1 obesity [MeSH terms] 147,072

#2  OBESE[tiab] OR adiposity[tiab] OR body mass index [tiab] OR BMI[tiab] OR Overweight|tiab] OR Body weight[tiab] OR 390,751
Body sizeltiab] OR Body constitution[tiab] OR weight gain|tiab]

#3  #1 OR #2 452776
#4  panax [MeSH terms] 4,064
#5  Panax ginsengltiab] OR ginsengltiab] OR panax|tiab] OR red ginseng[tiab] OR Korean red ginsengltiab] OR ginsan[tiab] 5,850
OR *“jen shen”[tiab] OR shinseng|tiab] OR “ren shen”[tiab] OR schinsengltiab] OR ninjin[tiab]
#6  #4 OR#5 6,381
#7  “animal experimentation” [MeSH Terms] 6,602
#8  animals filter (used in Hooijmans et al *) 5,809,706
#9  #7 OR #8 5,809,706
#10 #3 AND #6 AND #9 198
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