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INTRODUCTION

Alzheimer’s disease (AD), an adult-onset
neurodegenerative disease, is one of diseases that occur in old
age population with a high rate. The cause of AD is not clearly
known yet. However, neuronal damage due to the accumulation
of β-amyloid peptide 1-42 (Aβ42) is the most common cause of
AD. During AD pathogenesis, amyloid precursor protein (APP)
can be cleaved by β- and γ-secretases sequentially, resulting in
amyloidogenic Aβ42 formation and aggregation in the brain,
the hallmark of AD (1-2). Accumulating experimental evidence
has shown that a disintegrin and metalloproteinase domain-
containing protein 10 and protein 17 (ADAM10 and 17) is a
potential drug target for treating neurodegenerative disorder
such as AD by processing intramembrane proteolysis that
results in the generation of a soluble ectodomain of APP
(sAPPα) (3). This proteolysis precludes amyloidogenesis by
reducing Aβ production and increasing the generation of
neuroprotective sAPPα (4-5).

Under an unappropriated clearance system, Aβ42 peptides
are prone to accumulation and self-aggregation, leading to
neurotoxicity and triggering pro-inflammatory cascades in AD
(6). In line with this, tumor necrosis factor alpha (TNF-α)

elevation would play a critical role in aging which causes
irreversible cognitive impairment, a hallmark of AD (7). Since
both ADAM10 and its close relative ADAM17 participate in the
production of sAPPα from APP processing by α-secretase, both
are interesting targets for developing anti-AD therapy, although
the anti-inflammatory benefit of ADAM17 inhibition might be
offset by an increase in Aβ (8-9).

Our previous study has demonstrated that ginsenoside Rg3
derived from Panax ginseng can stimulate microglial uptake of
Aβ42 by increasing macrophage scavenger receptor class A
(SRA) expression in BV2 cells. Ginsenoside Rg3 can also dose-
dependently increase neprilysin (NEP), insulin-degrading
enzyme (IDE), and SRA mRNA in HMO6 cells (10-11). In this
study, we elucidated the pharmaceutical advantages of Rg3 due
to its non-amyloidogenic activity as a therapeutic modality by
activating anti-inflammatory M2 phenotype in human microglia.

MATERIALS AND METHODS

Experiments were run in accordance with guidelines for
animal and human care and were approved by Ethics Committee
of Gangneung-Wonju National University in Gangneung, Korea
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Previously, we have reported that ginsenoside Rg3 has typical activities for neuroprotection and Aβ42 clearance by
modulating microglia. In this study, we determined the pivotal role of ginsenoside Rg3 in microglia and neuronal cells. In
human microglia, Rg3 and its stereoisomers significantly restored inflammatory M1 to normal M0 state and promoted M2
activation by up-regulating acute cytokines such as interleukin-10 and Arginase 1. Moreover, scavenger receptor type A
(SRA) was significantly elevated in the presence of ginsenoside Rg3 and 20(S)-Rg3. This indicated that ginsenoside Rg3
could play a crucial role in Aβ uptake and clearance under activated M2 state. We also observed that soluble amyloid
precursor protein-alpha (sAPPα) and ADAM10 levels were increased in APPswe-transfected Nuro-2a neuronal cells,
whereas sAPPβ was not processed, suggesting that ginsenoside Rg3 was involved in non-amyloidogenic processing. In
immunocytochemistry, SRA and a disintegrin and metalloproteinase 10 (desintegrin and metalloproteinase-containing
protein 10, ADAM10) were coincidently upregulated in the presence of ginsenoside Rg3 and its stereoisomers compared
to those in normal control. Taken together, these results suggested that ginsenoside Rg3 could boost acute activation of
microglia, promote Aβ uptake, and elevate the sAPPα processing under activated M2 state. Although in vivo studies need
to be performed, it is certain that ginsenoside Rg3 is highly involved in ameliorating the pathogenesis of neurodegeneration
and can be a promising candidate for treating Alzheimer’s disease as a new therapeutic intervention.
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Abstract: Ginseng has been used worldwide as traditional medicine for thousands of years,
and ginsenosides have been proved to be the main active components for their various
pharmacological activities. Based on their structures, ginsenosides can be divided into ginseng
diol-type A and ginseng triol-type B with different pharmacological effects. In this study, six
ginsenosides, namely ginsenoside Rb1, Rh2, Rg3, Rg5 as diol-type ginseng saponins, and Rg1
and Re as triol-type ginseng saponins, which were reported to be effective for ischemia-reperfusion
(I/R) treatment, were chosen to compare their protective effects on cerebral I/R injury, and their
mechanisms were studied by in vitro and in vivo experiments. It was found that all ginsenosides
could reduce reactive oxygen species (ROS), inhibit apoptosis and increase mitochondrial membrane
potential in cobalt chloride-induced (CoCl2-induced) PC12 cells injury model, and they could
reduce cerebral infarction volume, brain neurological dysfunction of I/R rats in vivo. The results of
immunohistochemistry and western blot showed that the expression of Toll-like receptor 4 (TLR4),
myeloid differentiation factor 88 (MyD88), silencing information regulator (SIRT1) and nuclear
transcription factor P65 (NF-κB) in hippocampal CA1 region of some ginsenoside groups were also
reduced. In general, the effect on cerebral ischemia of Rb1 and Rg3 was significantly improved
compared with the control group, and was the strongest among all the ginsenosides. The effect on
SIRT1 activation of ginsenoside Rb1 and the inhibition effect of TLR4/MyD88 protein expression of
ginsenoside Rb1 and Rg3 were significantly stronger than that of other groups. The results indicated
that ginsenoside Rg1, Rb1, Rh2, Rg3, Rg5 and Re were effective in protecting the brain against
ischemic injury, and ginsenoside Rb1 and Rg3 have the strongest therapeutic activities in all the
tested ginsenosides. Their neuroprotective mechanism is associated with TLR4/MyD88 and SIRT1
activation signaling pathways, and they can reduce cerebral ischemic injury by inhibiting NF-κB
transcriptional activity and the expression of proinflammatory cytokines, including interleukin-1β
(IL-1β), tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6).
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Abstract: Parkinson’s disease (PD) is a currently incurable neurodegenerative disorder characterized
by the loss of dopaminergic (DAergic) neurons in the substantia nigra pars compacta and α-synuclein
aggregation. Accumulated evidence indicates that the saponins, especially from ginseng, have
neuroprotective effects against neurodegenerative disorders. Interestingly, saponin can also be found
in marine organisms such as the sea cucumber, but little is known about its effect in neurodegenerative
disease, including PD. In this study, we investigated the anti-Parkinson effects of frondoside A (FA)
from Cucumaria frondosa and ginsenoside Rg3 (Rg3) from Panax notoginseng in C. elegans PD model.
Both saponins were tested for toxicity and optimal concentration by food clearance assay and used to
treat 6-OHDA-induced BZ555 and transgenic α-synuclein NL5901 strains in C. elegans. Treatment
with FA and Rg3 significantly attenuated DAergic neurodegeneration induced by 6-OHDA in BZ555
strain, improved basal slowing rate, and prolonged lifespan in the 6-OHDA-induced wild-type
strain with downregulation of the apoptosis mediators, egl-1 and ced-3, and upregulation of sod-3
and cat-2. Interestingly, only FA reduced α-synuclein aggregation, rescued lifespan in NL5901, and
upregulated the protein degradation regulators, including ubh-4, hsf-1, hsp-16.1 and hsp-16.2. This
study indicates that both FA and Rg3 possess beneficial effects in rescuing DAergic neurodegeneration
in the 6-OHDA-induced C. elegans model through suppressing apoptosis mediators and stimulating
antioxidant enzymes. In addition, FA could attenuate α-synuclein aggregation through the protein
degradation process.

Keywords: Parkinson’s disease; dopaminergic neurons; neurodegeneration; α-Synuclein; frondoside
A; ginsenoside Rg3; Caenorhabditis elegans

1. Introduction

Parkinson’s disease (PD) is the progressive neurodegenerative disease associated with
loss of dopaminergic (DAergic) neurons in the substantia nigra leading to tremors, rigidity,
slow movement, and postural instability [1]. Moreover, the histopathological study has
identified Lewy’s body as a pathological hallmark of PD. The Lewy’s body is an inclusion
body formed by the aggregation of α-synuclein and ubiquitinated proteins, suggesting
the impairment of protein degradation pathways as a contributing factor to cell death [2].
Unfortunately, PD is an incurable disease, and only palliative care is available for PD
patients [3]. Therefore, searching for suitable therapeutic strategies that could improve or
slow down the disease progression is an urgent and necessary issue.

Saponin is a group of compounds consisting of a hydrophobic aglycone backbone and
hydrophilic sugar molecules, rendering it soluble in polar and nonpolar solvents [4]. This
amphipathic property of saponin has drawn pharmacological attention to this group of
compounds because it can cause diverse cellular activities by known pathways, including
pore formation, direct membrane lysis, permeabilization of membrane, induced raft activity
and direct protein binding [5]. Interestingly, various naturally occurring saponins have
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Abstract

Ginsenoside Rg3, extracted from Panax ginseng C.A. Meyer, has been shown to possess

neuroprotective properties. The present study aims to investigate the neuroprotective effects of

ginsenoside Rg3 on rotenone-induced Parkinson's disease mice. Rotenone, a mitochondrial

complex I inhibitor, leads to the augmentation of reactive oxygen species production in cells. Male

C57/BL6 mice were intragastrically administered rotenone (30 mg/kg) and then treated with

ginsenoside Rg3 (5, 10, or 20 mg/kg). Pole, rotarod, and open field tests were performed to

evaluate motor function. Ginsenoside Rg3 decreased the climbing time in the pole test (p < 0.01),

whereas it increased the latency in the rotarod test (p < 0.01) and the total distance (p < 0.01) and

mean speed in the open field test (p < 0.01). Ginsenoside Rg3 treatment augmented the number of

tyrosine hydroxylase-positive neurons in the substantia nigra (p < 0.01), mean density of tyrosine

hydroxylase-positive nerve fibers (p < 0.01), and dopamine content (p < 0.01) in the striatum and

reduced the reactive oxygen species level in the substantia nigra (p < 0.01). Glutathione cysteine

ligase regulatory subunit and glutathione cysteine ligase modulatory subunit expression levels were

elevated in the ginsenoside Rg3 groups. Ginsenoside Rg3 also improved motor function in

rotenone-induced Parkinson's disease mice. The neuroprotective effects of ginsenoside Rg3 are at

least partly associated with its anti-oxidative properties via regulation of glutathione cysteine ligase

modulatory subunit and glutathione cysteine ligase regulatory subunit expression.

Keywords: Ginsenoside Rg3; Motor function; Oxidative stress; Rotenone.
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Abstract

Ginseng is a popular herbal medicine and known to have protective and therapeutic e�ects in various diseases.

Ginsenosides are active gradients representing the diverse pharmacological e�cacy of ginseng. Huntington’s disease

(HD) is incurable genetic disorder associated with mutant huntingtin (mHtt) aggregation in the central nervous

system. This study was conducted to investigate the e�ects of ginsenoside Rg� and Rf on mHtt aggregation, cell

viability, mitochondrial function, and apoptotic molecules on HD model. To investigate the e�ect of ginsenosides on

HD, neural stem cells were isolated from the R�/� mouse brain and used as a cellular model of HD. Nuclear

aggregation of mHtt was measured by immunocytochemistry, and expressions of mitochondrial biogenesis and

apoptotic molecules were investigated by western blot. As a result, the number of mHtt aggregates positive cells has

decreased by ginsenoside Rg� and Rf treatment in cellular model of HD. Mitochondrial biogenesis-related molecules

such as PGC-�α and phosphorylated CREB were increased or showed increased tendency by ginsenoside Rg� and Rf.

Apoptotic molecules, p��, Bax, and cleaved caspase-�, were down-regulated by treatment of ginsenoside Rg� and Rf.

In addition, Lysotracker staining result showed that cellular lysosomal content was reduced by ginsenoside Rg� and Rf.

Given that ginsenoside Rg� and Rf have the potential to reduce mHtt aggregation and cellular apoptosis, these

ginsenosides can be possible therapeutic candidates for treating HD phenotypes. © ����, The Society for In Vitro

Biology.
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Abstract: Key problems of chemotherapies, as the mainstay of treatment for triple-negative breast can-
cer (TNBC), are toxicity and development of tumour resistance. Using response surface methodology,
we previously optimised the combination of epimers of ginsenoside Rg3 (Rg3) for anti-angiogenic
action. Here, we show that the optimised combination of 50 µM SRg3 and 25 µM RRg3 (C3), derived
from an RSM model of migration of TNBC cell line MDA-MB-231, inhibited migration of MDA-MB-
231 and HCC1143, in 2D and 3D migration assays (p < 0.0001). C3 inhibited mammosphere formation
efficiency in both cell lines and decreased the CD44+ stem cell marker in the mammospheres. Molec-
ular docking predicted that Rg3 epimers had a better binding score with IGF-1R than with EGFR,
HER-2 or PDGFR, and predicted an mTOR inhibitory function of Rg3. C3 affected the signalling
of AKT in MDA-MB-231 and HCC1143 mammospheres. In a mouse model of metastatic TNBC, an
equivalent dose of C3 (23 mg/kg SRg3 + 11 mg/kg RRg3) or an escalated dose of 46 mg/kg SRg3 +
23 mg/kg RRg3 was administered to NSG mice bearing MDA-MB-231-Luc cells. Calliper and IVIS
spectrum measurement of the primary and secondary tumour showed that the treatment shrunk the
primary tumour and decreased the load of metastasis in mice. In conclusion, this combination of Rg3
epimers showed promising results as a potential treatment option for TNBC patients.

Keywords: ginsenoside Rg3; Epimer; triple negative breast cancer; metastasis; response surface
methodology; nod scid gamma mice

1. Introduction

Triple-negative breast cancer (TNBC) is a subtype of breast cancer for which limited
targeted therapy is available. Chemotherapy is the mainstay of the treatment for TNBC.
Administration of various chemotherapies can be limited by toxicities and the development
of tumour resistance. Despite using selected chemotherapy and neoadjuvant chemotherapy
regimens, these patients have a higher rate of developing visceral metastases [1] with
pathological complete response of 33% [2].

Cancer cells undergo epithelial to mesenchymal transition (EMT), and acquire can-
cer stem cell characteristics, one of the mechanisms by which cells become resistant to
chemotherapies [3]. Different subtypes and stages of breast cancer have their unique expres-
sion of stem cell markers such as CD44, CD24 and aldehyde dehydrogenase (ALDH) [4]
and the search for drugs which reduce cancer stemness is an essential investigation in
drug discovery and development programs. Phosphatidylinositol 3-kinase/protein kinase
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Ovarian cancer (OC) is the most malignant disease of the 
female reproductive system and accounts for a large pro-
portion of gynecological cancer-related deaths. Emerging 
evidence has indicated that ginsenoside Rg3, one of the 
tetracyclic triterpenoid saponins in ginseng, plays crucial 
roles in regulating cancer progression, yet its role and 
mechanisms in regulating the proliferation and invasion 
of OC are still elusive. In this study, the cell viability, pro-
liferation, migration and invasion of OC were assessed by 
using methyl thiazol tetrazolium (MTT), colony formation, 
wound healing and Transwell assays, respectively. The 
protein levels of E-cadherin and N-cadherin were analyzed 
by Western blot assay. The expression of long noncoding 
RNA (lncRNA) H19 was analyzed by quantitative real-time 
polymerase chain reaction (RT-qPCR). The results revealed 
that ginsenoside Rg3 significantly inhibited the viability of 
OC cells (SKOV3 and A2780) in a concentration-depend-
ent manner. Ginsenoside Rg3 (50 μg/ml) had almost no 
significant effect on the activity of human ovarian epi-
thelial cells (HOSEpiCs). Thus, this dose was selected for 
the subsequent experiments. Furthermore, Rg3 markedly 
decreased the colony formation, migration and invasion 
of OC cells. In addition, the expression of N-cadherin was 
downregulated, and the expression of E-cadherin was up-
regulated with Rg3 treatment. Moreover, lncRNA H19 was 
upregulated in OC cells, and Rg3 negatively regulated 
H19 expression in a concentration-dependent manner. In 
terms of the mechanism, knockdown of H19 inhibited cell 
proliferation, migration and invasion, while overexpres-
sion of H19 reversed the inhibitory effect of Rg3 on the 
OC cells. In conclusion, ginsenoside Rg3 suppresses the 
proliferation, migration and invasion of OC cells by par-
tially inhibiting the expression of lncRNA H19.
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INTRODUCTION

Ovarian cancer is the most malignant tumor of the fe-
male reproductive system and is the 7th most common 

cancer diagnosis and the 8th leading cause of cancer-
related death in women (Coburn et al., 2017; Bookman, 
2016; Yokoi et al., 2018); its early symptoms are non-
specific, the disease progresses rapidly, and the 5-year 
survival rate is only approximately 25%, which seriously 
threatens women’s health (Pisanic et al., 2018; Zheng et 
al., 2019). In 2018, 22 240 new ovarian cancer cases were 
estimated in the United States (2.5% of all malignancies 
in females), and there were approximately 14 070 ovarian 
cancer-related deaths; less than 40% of ovarian cancer 
patients can achieve long-term relief and cure (Torre et 
al., 2018). At present, the main clinical treatment method 
for ovarian cancer is debulking surgery combined with 
chemotherapy, but chemotherapeutic drugs are largely 
toxic and have side effects, and the overall treatment ef-
fect is not satisfactory (Berns et al., 2012; Cortez et al., 
2018). Therefore, the identification of active ingredients 
from natural medicinal plants with low toxicity and high-
ly effective anti-ovarian cancer activity is urgently neces-
sary.

Ginsenoside Rg3 is a tetracyclic triterpenoid saponin 
component in ginseng. Studies have shown that ginse-
noside Rg3 can inhibit tumor cell proliferation, inva-
sion and metastasis, epithelial–mesenchymal transition, 
stemness and neovascularization, induce tumor cell ap-
optosis, and reverse multidrug resistance of tumor cells 
(Lee et al., 2015; Li et al., 2015; Li et al., 2016; Phi et 
al., 2019; Tian et al., 2016; Yuan et al., 2017; Wang et al., 
2018). In recent years, related studies suggested the anti-
ovarian cancer effect of ginsenoside Rg3 (Zheng et al., 
2017; Zheng et al., 2018; Liu et al., 2017; Li et al., 2017). 
Interestingly, our previous results revealed that ginseno-
side Rg3 inhibited cell proliferation, migration and inva-
sion but promoted apoptosis in SKOV3 ovarian cancer 
cells (Zhao et al., 2019). Moreover, ginsenoside Rg3 de-
creased hypermethylation of CpG islands in the pro-
moter region of tumor suppressor genes (p53, p16 and 
hMLH1), reduced the expression levels of DNA cytosine 
methyltransferases (DNMT1, DNMT3a and DNMT3b), 
and inhibited the activities of histone deacetylases 
(HDACs) (Zhao et al., 2019). All of these findings sug-
gested that ginsenoside Rg3 may have potential antican-
cer activity in OC. The regulation of ovarian cancer cells 
by ginsenoside Rg3 through epigenetics and its specific 
molecular mechanism deserves further study.

Long noncoding RNA (lncRNA) is a type of RNA 
with transcripts longer than 200 nt. With the develop-
ment of genome-wide sequencing technology and the 
rapid advancement of bioinformatics, the research found 
that lncRNAs can participate in many important regula-
tory processes, such as X chromosome silencing, genomic 
imprinting, chromatin modification, and transcriptional 

Epub: No 5343
Paper in Press

https://doi.org/10.18388/abp.2020_5343

mailto:ping725020@163.com
https://doi.org/10.18388/abp.2020_5343


The Efficacy of Ginsenoside Rg3
Combined with First-line
Chemotherapy in the Treatment of
Advanced Non-Small Cell Lung
Cancer in China: A Systematic Review
and Meta-Analysis of Randomized
Clinical Trials
Ze Peng1†, Wen Wen Wu2† and Ping Yi3*

1Institute of Integrated Traditional Chinese andWestern Medicine, Tongji Hospital, Tongji Medical College, Huazhong University of
Science and Technology, Wuhan, China, 2West China School of Medicine, Sichuan University, Chengdu, China, 3Department of
Integrated Traditional Chinese and Western Medicine, Tongji Hospital, Tongji Medical College, Huazhong University of Science
and Technology, Wuhan, China

Background: For advanced non-small cell lung cancer (NSCLC) patients, first-line
chemotherapy is the main treatment in the clinic despite its efficacy is limited and
adverse effects are always inescapable. Ginsenoside Rg3, an anti-cancer active
ingredient by suppressing angiogenesis, has been increasingly widely used as an
adjuvant in first-line chemotherapy for advanced NSCLC to optimize treatment in
China. However, no comprehensive meta-analyses have been conducted to estimate
the efficacy and safety of the therapy combining ginsenoside Rg3 and first-line
chemotherapy in advanced NSCLC patients.

Methods: Randomized controlled trails using a combination of first-line chemotherapy
and ginsenoside Rg3 for advanced NSCLC patients were searched and selected from six
databases. The Cochrane Risk of Bias tool was used to assessed the quality of these
selected original researches. And we used Review Manager 5.3 and STATA to analyze
the data.

Results: Twenty-two RCTs that matched our selection criteria with a number of 2202
patients were included in our review. The results showed that compared with first-line
chemotherapy alone, the combination of ginsenoside Rg3 and first-line chemotherapy
could better improve the objective response rate (ORR) (RR [95%CI], 1.44 [1.27, 1.63], p <
0.00001 ), the disease control rate (DCR) (RR [95% CI], 1.24 [1.12, 1.38], p < 0.0001),
karnofsky performance status (KPS) (RR [95% CI], 1.62 [1.42, 1.84], p < 0.00001), one-
year survival rate (RR [95%CI], 1.49 [1.08, 2.06], p � 0.01), two-year survival rate (RR [95%
CI], 6.22 [1.68, 22.95], p � 0.006), weight change (RR [95% CI], 1.31 [1.04, 1.66], p �
0.02), and higher reduce the VEGF levels (RR [95% CI], -2.21 [-4.03, -0.38], p � 0.02), the
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Abstract

Panax ginseng, an ancient herb, belonging to Chinese traditional medicine, is an important herb

that has a remarkable impact on various diseases. Ginsenoside Rg3, one of the most abundant

ginsenosides, exerts significant functions in the prevention of various types of cancers with few

side effects. In the present review, its functional molecular mechanisms are explored, including the

improvement of antioxidant and anti-inflammation properties, immune regulation, induction of

tumor apoptosis, prevention of tumor invasion and metastasis, tumor proliferation and

angiogenesis, and reduction of chemoresistance and radioresistance. On the other hand,

metabolism, pharmacokinetics and clinical indications of Rg3 are also discussed. The biological

functional role of ginsenoside Rg3 may be associated with that it is a steroid glycoside with diverse

biological activities and many signaling pathway can be regulated. Many clinical trials are highly

needed to confirm the functions of ginsenoside Rg3.

Keywords: Antitumor activities; Ginsenoside Rg3; Molecular mechanism; Tumor invasion and

metastasis; Tumor proliferation and angiogenesis.
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A New Frontier for Brain Health- Synapsin® S + Adenosylcobalamin 

Raymond L. Solano, RPh,MBA, CCN & Sheneil Roberts, PharmD.
If B-12 isn’t on your radar when treating different patient populations, you might want to reconsider, as it 
just might be one of the top nutrient deficiencies we face. Low levels may be detected in those of 
advanced age, individuals with a history of head injuries, dementia, or cognitive decline, those affected by 
or have signs of Alzheimer’s or Parkinson’s Disease, people with methylation deficiencies, and since 
most of the foods containing B12 come from animal sources, both vegans and vegetarians are at risk for 
becoming deficient. 

Vitamin B12, or cobalamin, is an essential vitamin the body cannot make. It is needed for optimal 
functioning of nerve cells, helps with red blood cell formation, and supports cellular health and DNA 
synthesis. This water-soluble vitamin supports energy metabolism and has an essential role in brain 
health. 

Patients may complain of weakness or fatigue and may also be anemic, but there may be much more to 
consider when we look at the brain's health and the mitochondria. Low levels of this vital nutrient have 
been linked to brain atrophy and cognitive impairment. 

Benefits of Adenosylcobalamin 

When supplementing, it’s important to consider a bioactive form of B12 to obtain maximum benefits and 
bioavailability. Methylcobalamin is one form many are familiar with. Still, recent studies have shown that 
another bioactive form known as adenosylcobalamin has clinical benefits you won’t find in 
methylcobalamin, making it worth exploring for brain health as well as protecting healthy levels of the 
neurotransmitter dopamine.  

Adenosylcobalamin is the most prominent form of B12 in the body housed in the mitochondria, cells, and 
tissues. Healthy levels can protect the myelin sheath and offer great benefits for nerve health and function, 
making an excellent case for using this form. 

Synapsin ® S + Adenosylcobalamin for Neuroprotection and Cognitive Health 

Synapsin is a base mixture that includes 20(S)-Ginsenoside Rg3 and nicotinamide riboside with the 
addition of adenosylcobalamin used to support cognitive function and boost brain health. 20(S)-
Ginsenoside Rg3 is a powerful ginsenoside found in Panax Meyer Ginseng. Many studies have shown 
how this natural compound is neuroprotective because it supports healthy microglial activity and healthy 
neurons. 

This combination helps fight inflammation, prevents the decline of dopamine levels, and is active in the 
mitochondria to produce cellular energy and protect neurons. 

Nicotinamide Riboside (NR) 

Nicotinamide riboside is a form of B3 that has been shown to support healthy levels of NAD 
(Nicotinamide adenine dinucleotide), a coenzyme essential for a healthy metabolism. 

In addition, NR has other benefits that include physiological benefits like endurance and improved human 
performance and cardiovascular health, cognitive function, and healthy aging. 

More in-depth information, such as monographs, on NR and rG3, is available at pdlabsrx.com, under the 
doctors section. 
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Oxytocin ODT 
     (Oral Dissolving Tablet) 

 D 10 Units   □ 100 Units

Dispense : __ tablets. 
Directions: Take __ tablet under tongue __ daily 
Refill 

Synapsin (RG3 (90%) Sublingual 
Tablets (ODT)

0 RG3(90%) 0.5mg - Methyl  0.5mg - NAD 5mg 

Dispense : __ tablets. 
Directions: Take __ tablet under tongue __ daily 
Refill 

*Most prescribed* Used for brain fog, mold and Lyme, concussion, etc.
D Methyl B-12/Synapsin (RG3(90%) 2mg - B-12 2mg - Nicotinamide Riboside (NR) 50mg/ml)

Dispense: D 30ml bottle 
Directions: D Instill_ spray(s) per nostril_ daily. D Other

refill

□ Methyl B-12/Synapsin-A (RG3(90%) lmg- B-12 lmg- NR 25mg-Alpha GPC 37.5 mg/ml)

Dispense: D 30ml bottle D Other
Directions: D Instill_ spray(s) per nostril_ daily. D Other 

refill

Dispense: D 30ml bottle D Other
Directions: D Instill_ spray(s) per nostril_ daily. D Other

refill

D Hydroxocobalamin/Synapsin-S Adenosylcobalamin 2 mg-B-12 l.5mg- 50mg/ml
Dispense: D 30ml bottle D Other
Directions: D Instill_ spray(s) per nostril_ daily. D Other refill

Patient Information
Patient Name: 

DOB: 

Address: (City/State) 

Phone (Day Time): 

Email: 

Allergies:
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DEA#: 
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Phone (Day Time): 

Fax: 

Email:
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D Authorize PD Labs' Pharmacist to compound per the patient's unique needs. 

The FDA does not review compounds for safety and efficacy. These are not indications. 
Confidentiality Statement: this message is intended only for individual or entity to which it is addressed. It may contain information which may be proprietary and confidential. It 

may also contain privileged, confidential information which is exempt from disclosure under applicable laws, including the Health Insurance Portability and Accountability Act (HIP 
AA). If you are not the intended recipient, please note that you are strictly prohibited from disseminating or distributing this information (other than the intended recipient) or 

coping this information. If you received this communication in error, please notify the sender immediately by calling 512-219 -0724 or emailing info@pdlabsrx.com to obtain 
instructions as to the proper destruction of the transmitted material. Thank you. 

Used for brain fog, dementia/memory issues, concussion

Used for cognitive function, dementia/memory issues, boost brain health, and neuroprotective

D Hydroxocobalamin/Synapsin-S Adenosylcobalamin1mg -B-12 lmg- NR 25mg-Alpha GPC 37 .5 mg/ml 

Used for cognitive function, boost brain health, and neuroprotective
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