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ABSTRACT 

Background: The prevalence of obesity has increased an astounding 30.5% to 42.2% over the last two decades despite 

numerous weight loss products and programs, thus qualifying it as an epidemic. Fat is the lightest of macromolecules, the 

highest energy reserve of the body, and the last reservoir of survival insurance to be expended. Water, muscle, and 

electrolytes are diminished prior to the expenditure of fat resources, the primary cause of rapid weight loss. Contrary to 

popular belief that only “weight gain” is the sole and correct parameter for evaluating healthy body recomposition, there are 

no less than 10 additional factors that contribute to a reduction in metabolic rate and an increase in fat storage. These are 

mostly ignored from considerations regarding the etiology of obesity. Our laboratory developed a novel formulation of D-

ribose nicotinamide, alpha glycerol phosphorylcholine and four other evidence-based botanical constituents encapsulated 

in a Prodosomed stimulant- and sugar-free TRCAP21 (TrimRoxTM) formulation that effectively addresses those contributing 

factors. To investigate the feasibility of doing a 90-day randomized, double-blind placebo-controlled investigation, we 

conducted a 21-day concept validation pilot study on TRCAP21  in 9 subjects to assess changes in various body parts, including 

chest, upper arms, waist/belly, hips, and thighs, as well as body weight.  
 

Objective: This physician-supervised 21-day concept validation pilot study on TRCAP21 was conducted on 9 subjects to 

determine changes in anthropometric parameters including chest, upper arms, waist/belly, hips, and thighs, as well as body 

weight, and determine the effect of TRCAP21 on energy, mood, satiety, and sugar cravings. 
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Materials and Methods: The study was conducted on nine male and female subjects (age: 47-70 years) to assess the efficacy 

of TrimRoxTM over a period of 21 consecutive days. Body weights and anthropometric measurements were conducted at the 

initiation and termination of the study. The effect of TRCAP21 was evaluated on energy level, mood elevation, satiety level, 

sugar cravings, overall health, and adverse events in the subjects. 
 

Results: The results demonstrated that all subjects experienced a reduction in size of one or more these body parts. In 

addition, it also led to significant improvements in mood elevation, satiety, reduced sugar cravings, elevated energy levels 

and overall mental and physical health. Intake of 1 packet twice a day (BID) before meals resulted in a significantly greater 

reduction of body measurements than consuming it once a day (OID). Surprisingly, body weight was reduced in all nine 

subjects from 2 lbs. to 11 lbs. The randomized double-blind placebo-controlled study is underway to confirm and further 

substantiate these findings.   
 

Conclusion: The TRCAP21 Prodosomed nutraceutical formulation combines the evidence-based efficacy of 6 key 

constituents, mostly of botanical origin, that act synergistically to restore aerobic cellular metabolism, boost energy level, 

mood elevation, improve satiety, reduce sugar cravings, reduce body fat in various body compartments as well as weight and 

improve overall health. Owing to the encapsulation of the components in unique concentric layers of liposome, their release 

takes place in a sustained and sequential manner.  It will be worthwhile to explore its effect on the Gut-Brain Axis, especially 

the associated microbiome in order to obtain further insights to more accurately define the multiple mechanisms of action. 
 

Keywords: obesity, weight management, body recomposition, Aerobic body homeostasis, prodosome®, herbal 

nutraceuticals 

©FFC 2021.  This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 License 

(http://creativecommons.org/licenses/by/4.0) 

INTRODUCTION 

The prevalence of obesity in USA was 42.4% during 2017-

2018, while that of severe obesity was 9.2% [1]. 

Interestingly, obesity prevalence was 40% in adults of age 

group 20-39 years, while obesity prevalence was 44.8% 

in age group between 40 to 59 years. However, there was 

a lower trend of 42.8% in adults over 60 years. 

Consequences of obesity are associated with a diverse 

number of diseases including type 2 diabetes, coronary 

heart disease (CHD), stroke, hypertension; gallbladder 

disease; breast, endometrial and colon cancers; 

osteoarthritis and premature death [2]. In USA, an 
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estimated annual medical cost of adult obesity ranges 

from $ 147 BN to nearly $ 210 BN [3]. Taken together, the 

obesity epidemic is alarmingly increasing at a 

skyrocketing pace in the USA.  

In both medical and scientific communities, the most 

common terminologies are either “weight loss” or 

“weight management”. However, a more focused and 

accurate indicator should specify changes in body 

composition, body size, or a reduction in fat mass instead 

of weight reduction only [4].  Specifically, “weight loss” is 

not at all a focused or reliable indicator as it specifically 

focuses on the heaviness of the body but doesn’t reflect 

the healthy changes in body composition/size, or 

metabolic homeostasis [5]. Muscle mass, bone and body 

fluids are comparatively much heavier than fat, while fat 

is the lightest of macromolecules, and in the body 

recomposition process, fat is usually metabolized last to 

be eliminated from the body [5]. Thus, short-term 

expectations of weight loss from fat loss are erroneous.  

Diverse factors such as hormonal balance, genetics 

and genetic predispositions, gut microbiota, 

neurotransmitters, and lifestyle have a major impact on 

energy metabolism, metabolic homeostasis, and fat 

metabolism [6]. Existing commercial weight loss 

strategies have greatly failed to achieve and maintain 

sustainable weight loss and enhance greater healthy fat 

loss.  

 

MATERIALS AND METHODS 

Study Protocol: This concept validation pilot study was 

supervised by Dr. Bruce S. Morrison, DO. All subjects 

were critically reviewed and included in this 

investigation. All subjects duly reviewed the detailed 

protocol and signed consent forms, which were endorsed 

by Dr. Morrison. 

 

Study Subjects: The study was conducted in a total of 

nine volunteers [male = 3; female = 6; age = 47-70 Y] over 

a period of 21 consecutive days (Table 1). Adverse event 

monitoring was strictly enforced. All subjects maintained 

a daily diary and submitted it at the completion of the 

investigation. 

Treatment Strategy: Eight subjects took a single dose of 

TrimRoxTM 6.75 g per day in the morning in an empty 

stomach over a period of 21 consecutive days, while the 

ninth subject took two doses of 6.75 g per day, the first 

dose in an empty stomach in the AM and the second dose 

in an empty stomach in the afternoon, a total of 13.5 g 

per day, over a period of 21 consecutive days.  

 

Anthropometric Measurements: Anthropometric 

measurements were conducted on changes in chest 

(inches), upper arm/bicep right and left (inches), hips 

(inches), thighs right and left (inches), and waist (inches) 

in addition to evaluating changes in body weights.  

 

Behavioral Parameters: Effect of TRCAP21 on energy 

level, mood elevation, satiety level, sugar cravings, and 

overall health was regularly monitored over these 21 

consecutive days of supplementation.  

 

Adverse event monitoring: Adverse event monitoring 

was critically supervised. Daily diaries were critically 

checked and verified.  

 

RESULTS: 

Table 1 demonstrates the changes on diverse 

anthropometric parameters including changes in chest 

(inches), upper arm/bicep right and left (inches), hips 

(inches), thighs right and left (inches), and waist (inches) 

in these subjects following treatment with TrimRoxTM  

over a period of 21 consecutive days.  Modest reductions 

in all these parameters were observed (Table 1). 

Surprisingly, no increases were observed. In addition, 

body weight reduced in all nine subjects from 2 lbs. to 11 

lbs. Table 2 demonstrates the effect of TRCAP21 on 

energy level, mood elevation, satiety level, sugar 

cravings, and overall health over these 21 consecutive 

days of supplementation.  

No adverse events were reported. 
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              Table 1. Effect of TRCAP21 on multiple anthropometric parameters as well as body weight in male and female subjects 
 

Gender 

(Age)  

Dose 

(g) 

Anthropometric Measurements 

Chest (Inches) Upper Arm/Bicep (Inches) Hips (Inches) Thighs (Inches) Waist/Belly 

(Inches) 

Body Weight (lbs) 

Initial Final Right Left Right Left 

Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final ∆ Change 

F (55) 6.75  41.25 40.5 13.5 13.5 13 13 44.5 44.5 26.5 26 26.25 25.75 44.5 44.25 178 176 -2.0 

F (62) 6.75  42 41 13 12.5 13 12.5 43.5 43 23.5 22 23.5 22 41 40 178 175 -3.0 

F (47) 6.75  49 48 15 13.25 13 12.75 47.5 47 25.5 24.75 24.5 24 43 41.5 208 197 -11.0 

M (54) 6.75  50.5 49.5 14 14 13.75 14 46 45.5 23 22 22.75 21.5 52.5 50 280 272 -8.0 

M (54) 6.75  43 43 14.5 14 14.5 14 44 41 23 24 23 24 41 40 214 210 -4.0 

F (70) 6.75  46.5 45.5 16 15 16 15.5 51 49.75 27.25 26.5 27.25 26.5 50.75 48.5 229 224 -5.0 

F (65) 6.75  43.5 42 13.75 13.75 14 13.5 49 47.5 26.25 26.25 25.5 25.25 49.5 48.5 173 167 -6.0 

F (54) 6.75  45 42 12.75 11.75 12 11 41 40 24 24 24.5 23.5 40.5 38 176 170.5 -5.5 

M (55)* 13.5 53.5 51 16 15 15.5 14.5 52 50.5 26 24 26.5 23.5 56.5 53.5 306 300 -6.0 

 

              *An employee of VNI Inc, Bonita Springs, FL; M= Male; F = Female 
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Table 2. Effect of TRCAP21 on energy, mood, satiety, and sugar cravings in subjects 
 

 Gender 

(Age) 

Dose (g) Energy 

Level 

Mood 

Improvement 

Satiety 

Level 

Sugar Cravings Sleep Overall 

Health 

Adverse 

Events 

1 F (55 Y) 6.75  +++ +++ +++ Reduced sugar 

cravings 

+++ Improved None 

2 F (62 Y) 6.75  ++ +++ +++ Reduced sugar 

cravings 

+++ Improved None 

3 F (47 Y) 6.75  ++ NR +++ No Effect +++ Improved None 

 

4 M (54 Y) 6.75  +++ NR +++ NR NR Improved None 

 

5 M (54 Y) 6.75  +++ +++ +++ Reduced sugar 

cravings 

+++ Improved None 

6 F (70 Y) 6.75  ++ +++ +++ Reduced sugar 

cravings 

+++ Improved None 

7 F (65 Y) 6.75  ++ NR +++ Reduced sugar 

cravings 

NR Improved None 

8 F (54 Y) 6.75  +++ +++ +++ Reduced sugar 

cravings 

+++ Improved None 

9 M (55 Y)* 13.50  +++ NR +++ Reduced sugar 

cravings 

NR Improved None 

*An employee of VNI Inc, Bonita Springs, FL; M= Male; F = Female; NR = None reported 

Key: + = modest improvement; ++ = better improvement; +++ = significantly better improvement  

 

Overall, this 21-day concept validation pilot study 

demonstrates that TRCAP21 enhanced healthy body 

recomposition observed as a reduction in size of various 

body parts, increased energy levels, elevated mood, 

enhanced satiety, reduced sugar cravings, improved 

restful sleep, and improved overall health. Interestingly, 

consistent, but varying amounts of weight loss were 

observed, although, Crawford et al. [7] have reported 

earlier that a healthy and effective body recomposition 

strategy can result in a small net gain in weight due to an 

increase in exercise-induced muscle density, while 

resulting in a loss of size and improvements in healthy 

body recomposition. Subjects in the study made no other 

changes to their lifestyle.  

 

Cascade of Events: Overindulgence of healthy/unhealthy 

foods, sedentary lifestyle and lack of exercise are the 

critical factors leading to overweight and obesity. 

However, there are additional significant contributory 

factors not addressed by conventional weight 

loss/management products and programs. It is essential 

to have a decent lifestyle with a regular, healthy, 

nutritious, and balanced diet with limited amounts of 

alcoholic beverages, poultry, fish and red meat, 
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moderate amount of exercise, and restful sleep to 

maintain good health. Implementation of a healthy 

lifestyle in conjunction with TrimRoxTM (TRCAP21) 

Prodosomed nutraceutical technology will contribute to 

obtaining  a healthy improvement in body composition 

with reduced fat and water storage, improved 

muscularity, and even some weight loss.  

Obesity is associated with several lifestyle factors 

including (i) genetics, (ii) poor, unhealthy, and sedentary 

lifestyle, (iii) chronic stress, (iv) toxic environmental 

exposure, and (v) disruption in energy homeostasis. 

Furthermore, chronic stress, trauma, infection, and 

allergen/antigen insults induce tissue hypoxia or 

hypoxic/anaerobic events leading to a massive 

inflammatory response and survival panic [8].     

TrimRoxTM (TRCAP21) Prodosomed nutraceutical 

formulation effectively and discretely addresses the 

salient features, as outlined in Table 1, involved in 

obesity. The basis or prime objective of this formulation 

was to restore aerobic metabolic cellular homeostasis to 

optimize oxygen utilization and hydration status, 

mitigate oxidative stress, and improve body composition 

parameters, i.e., promote body recomposition [9-11].  

 

DISCUSSION 

Obesity is thus often related directly to the lack of 

sufficient physical activity, lack of energy homeostasis, 

and poor dietary habits. However, a lot of other intrinsic 

and extrinsic factors also play an equally pertinent role in 

regulating predisposition to excess fat accumulation. A 

major cause of obesity is metabolic dysfunction leading 

to a loss of physiological homeostasis, enhanced 

dependence on anaerobic pathways, accumulation of 

ROS, and elicitation of inflammatory responses, all 

culminating in a significant increase in survival-induced 

energy conservation; a decline in the basal/resting 

metabolic rate and the rate of lipid oxidation; and 

increased fat storage [5,6].  

 

Energy Homeostasis: Three discrete forms of survival 

insurance are genetically preprogrammed in a human 

body which includes (a) Fat, (b) Sugar as glycogen, and (c) 

water. An upregulation of these survival insurance 

storage components takes place when the body is placed 

in a “survival panic” mode along with a retardation in 

energy expenditure [12,13]. As stated elsewhere, chronic 

degenerative disorders are induced by anaerobic 

pathologies and in turn cause genetically triggered 

survival panic. As stated earlier, several intricate factors 

induce the incidence of obesity and metabolic syndrome. 

Following are the causative factors that play a regulatory 

role in the pathophysiology of obesity: 

(a) Overindulgence of high-fat, carbohydrate-filled 

nutrient-deficient junk foods. 

(b) Lack of physical activity and sedentary lifestyle. 

(c) Continued exposure to structurally diverse 

environmental pollutants, toxic chemicals, 

fertilizers, fungicides, insecticides, herbicides, 

toxic heavy metals, antibiotics, pigments, and 

colorants.  

(d) Compromised digestive health, gut dysbiosis, 

inflammatory bowel disorders (IBD), and 

hyperacidity.  

(e) Enhanced anaerobic metabolism.  

(f) Increased inflammatory response leading to an 

increase in insulin resistance and enhanced fat 

accumulation around the belly.  

(g) Increased fat storage.  

(h) Compromised and increased energy conservation. 
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(i) Increased oxidative stress and oxidative DNA 

damage. 

(j) Compromised immune system  

(k) Chronic stress, impaired cognition, depression, 

and elevated sadness. 

(l) Advancing age and premature aging. 

(m) Impaired aerobic homeostasis, enhancing 

anaerobic glycolysis and compromising metabolic 

homeostasis, leading to deficiency in circulating AMPK; 

all of these contribute to energy disruption, abdominal 

(and other body compartments) fat deposition and 

storage.  

Of these 13 vital parameters, the “weight management” 

industries are basically targeting only the first two prime 

factors of overindulgence of unhealthy foods, and 

sedentary lifestyle/lack of exercise.  

Selected strategies may help in enhancing fat 

metabolism. These include: (i) minimize sugar, gluten, 

and fast-food consumption, (ii) improve healthy lifestyle, 

nutritious balanced diet, and moderate exercise, and (iii) 

consumption of appropriate research-driven dietary 

supplements. All of these can optimize energy 

production, maximize cellular metabolism, and the 

removal of cellular wastes leading to a more desirable 

body composition, enhanced lean body mass, healthy 

muscle mass and optimal health.  

It is quite evident that conventional weight loss 

strategies/techniques completely failed to appropriately 

address the biological, genetic, and metabolic 

consequences that occur with advancing age. Several 

factors are critically important to control the obesity 

epidemic including: (i) optimize hormonal levels, (ii) 

minimize anaerobic pathologies caused by cellular 

oxygen deprivation, (iii) optimize metabolic homeostasis 

and enhance fat metabolism/oxidation, (iv) optimize 

cardiovascular, gastrointestinal, neuromuscular, and 

kidney health, and (v) promote healthy gut microbiome.  

 

Detrimental effect of anaerobic pathologies on fat 

metabolism:  A broad spectrum of anaerobic pathologies 

has been demonstrated to induce an inability to 

effectively utilize oxygen leading to an increased 

anaerobic metabolism and lactate accumulation [9]. A 

disruption in oxidative pathologies, in conjunction with 

increased lactate production, led to an upsurge in H+ 

increasing cellular acid burden with a reduction in blood 

pH leading to progressive acidemia. All these will induce 

a metabolic transition towards cellular anaerobic 

glycolysis, and a compensatory expenditure of 

alkalinizing histidine molecules from the heme protein of 

deconjugated hemoglobin (Hb), which in turn releases 

iron. These cause an upsurge of anaerobic/acidic cellular 

events, which cause a series of pathological 

manifestations including a perturbation of fat 

metabolism, inflammatory sequela, compromised 

cardiovascular function, and vaso-occlusive incidences 

[10].  

 

Influence of inflammatory response on fat metabolism: 

Chronic inflammatory conditions exert an array of 

anaerobic sequela including a disruption in the glucose-

insulin system, upregulation of white adipose tissue, and 

macrophage-associated inflammatory sequela, all of 

which lead to obesity [11].  

 

Enhanced production of oxygen free radicals, oxidative 

injury, and fat metabolism: An increase in anaerobic 

metabolic events causes an upsurge of oxidative stress, 
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inflammatory sequela, and adipose tissue hypoxia that 

further induces an array of anaerobic pathologies 

including mitochondrial dysfunctions, development of 

type 2 diabetes mellitus, adipose hypertrophy, and a 

massive disruption in energy homeostasis [11-13].  

Therefore, an inability to effectively utilize cellular 

oxygen (i.e., ↑anaerobic metabolism) increases the 

production of ROS and enhances fat storage. 

 

Immune distress and its impact on fat metabolism: An 

array of inflammatory sequela play an instrumental role 

in enhanced fibrosis, angiogenesis, altered lipid 

metabolism including lipids, cholesterol, and fatty acids; 

and immune cell activation and immune distress [14-15].   

 

Influence of stress on fat metabolism: Increased stress 

induces significant stress on cells, potentially impairing 

cellular oxygen utilization, and exerting massive demands 

on cells. This cascade of events induces an increase in 

hunger and appetite for high-fat, sweet, and salty foods 

[16].  

 

Effect of unpropitious gene expression of hormones and 

neurotransmitters on fat metabolism Leptin: Research 

studies have demonstrated that increased obesity, T1D, 

T2D, infertility, and Rabson-Mendenhall Syndrome can 

occur because of leptin resistance or deficiency  [17-18]. 

Energy homeostasis, hunger/appetite, metabolism, 

endocrine functions., and fat storage in adipocytes are 

regulated by leptin, a 167 amino acid adipocytokine. 

Appropriate regulation of leptin will potentially decrease 

fat storage in adipocytes and provide significant benefits 

in the regulation of obesity, body weight, and metabolic 

syndrome, as well as improve reproductive health, 

hematopoiesis, blood pressure, hypertension, lymphoid 

organ homeostasis, bone density and bone mass [17-18]. 

 

Ghrelin (Hunger hormone): Under the influence of 

excessive stress and sufficient physiological disruption, 

anaerobic/hypoxic metabolic events are induced that 

trigger a state of genetically mediated “survival panic”. 

This then increases energy conservation and ultimately 

potentiates hunger signaling [19-20]. A conventional 

corrective strategy includes regulating/inhibiting ghrelin 

release and enhancing leptin release [19-20], to restore 

aerobic metabolism and terminate “survival panic” 

signaling.   

 

Reproductive hormones: The hypothalamus is a key 

component that regulates energy homeostasis, 

specifically energy intake and energy expenditure [21]. 

An injury in the hypothalamus causes a perturbation in 

energy homeostasis. The hypothalamus is equipped with 

two nuclear estrogen receptor (ER) proteins, viz. ERα and 

Erβ, which regulate food intake and body weight. For 

example, as an activation of ERα reduces food intake, 

body weight, and meal size, as well as promotes synthesis 

of AMPK and adipose tissue triglyceride lipase (ATGL)-

mediated lipolysis providing free fatty acids as a fuel to 

activate UCP-1. These estrogen receptors are available in 

multiple peripheral tissues including adipose tissue [22-

23]. The availability of estrogens in the adipose tissue 

causes anti-inflammatory activities in the peripheral 

tissues and in the central nervous system, which prevents 

women from experiencing multiple inflammatory 

consequences. Thus, some additional estrogen may 

provide a therapeutic benefit in regulating obesity and 

anti-inflammatory efficacy [22-24].  
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Thyroid hormones and neurotransmitters: Two major 

hormones including triiodothyronine (T3) and 

tetraiodothyronine (thyroxine or T4) are produced and 

released by the thyroid gland, which are important for (i) 

metabolic homeostasis, (ii) cardiac functions, (iii) 

digestive functions, (iv) muscle control, (v) neuronal 

development and function, and (v) bone function. The 

third active thyroid hormone, 3,5-Diiodothyronine (3,5-

T2) or just T2, stimulate the TRb receptor of thyroid 

hormones that controls energy expenditure [25-28].  

 

Two prime neurotransmitters: serotonin and dopamine: 

It has been extensively demonstrated that an 

interruption/dysfunction in feeding signals by neuronal 

cells plays a vital role in obesity. Neurotransmitters are 

basically chemical messengers that transmit signals to 

multiple target cells including different neurons, muscle 

cells, or gland cells [29]. Serotonin is specifically involved 

in the transmission of nerve impulses and plays a major 

role in appetite control/suppression [29-30].  

Deficiency of dopamine in obese individual can be 

easily characterized by increased food intake and food 

consumption behaviors [31]. Dopamine not only 

regulates food cravings, but also motivation and reward 

circuitry.  

Consequential effects of premature aging on fat 

metabolism: An upsurge in oxidative stress, increased 

cellular lactic acid production, and anaerobic glycolysis 

are pioneering hallmarks of impaired cellular 

metabolism. All these events lead to chronic 

degenerative disorders/disease including accelerated 

premature aging and, are classic pathophysiological 

characteristics of anaerobic/hypoxic events. Thus, 

restoring aerobic glycolysis must be an important anti-

aging objective to reduce the anaerobic cellular 

metabolic requirement that induces a concomitant 

increase in anaerobic-induced lactic acid production [32].  

Accordingly, we hypothesize that the Prodosomed 

TRCAP21 phytoceutical technology should minimize 

anaerobic-based metabolic impairments and combat a 

full spectrum of etiological obesogenic factors.  

 

Role of AMPK (adenosine monophosphate-activated 

kinase) on fat metabolism: AMPK is a key enzyme known 

to regulate cellular energy balance. However, it declines 

with advancing age. AMPK enhances fat oxidation and 

energy production (ATP), however, a decline in AMPK 

enhances the conversion of sugar into fat along with a 

concomitant increase in fat storage [33-36]. Thus, in a 

successful body recomposition strategy, rejuvenating 

AMPK synthesis and metabolism should be a most 

important objective.   

 

A synergistic botanical formulation - TRCAP21: This 

novel formulation was designed using the following 

Prodosomed six research-affirmed nutraceutical 

ingredients (Figure 1). 
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Fig 1. Prodosomed TRCAP21 as a novel anti-obesity formulation: A major cause of obesity is metabolic dysregulation and 

dysfunction leading to loss of physiological homeostasis, enhanced dependence on anaerobic pathways, accumulation of 

Reactive Oxygen Species and elicitation of inflammatory response, all culminating in a significant decline in the rate of lipid 

oxidation. Prodosomed TRCAP21 is a proprietary formulation consisting of extracts of six vital plant derived constituents 

that collectively ensure restoration of normal physiological homeostasis thus mitigating obesogenic factors. Abbreviations: 

NAD+ - Nicotinamide Adenine Dinucleotide, ATP – Adenosine Triphosphate, AMPK - Adenine Mono Phosphate activated 

Protein Kinase, TGR5 – Takeda G Protein Coupled Receptor/G-Protein Coupled Bile Acid Receptor 

 

D-Ribose nicotinamide complex (RiaGev; Source: 

Bioenergy): In a clinical investigation, a proprietary blend 

of D-ribose and nicotinamide exhibited enhanced 

bioavailability and effectively promoted the synthesis of 

nicotinamide adenine dinucleotide (NAD)[37]. A pilot 

study in one human volunteer demonstrated that blood 

NAD+ can elevate up to 2.7-fold following the 

administration of a single dose of RiaGev. A 

pharmacokinetic study in twelve human volunteers 

demonstrated that administration of a single dose of 100, 

300 and 1,000 mg of RiaGev can enhance blood NAD+ 

metabolome significantly [38]. It is important to mention 

that maximum concentration of NAD, a coenzyme in 

redox reactions and a donor of ADP-ribose moieties in 

ADP-ribosylation reactions, is in the mitochondria and is 

important to optimize cellular energy production. The 

safety and efficacy of RiaGev was also investigated in 18 

subjects (age = 35-65 years) in a single-center, 

randomized, double-blind, comparator controlled, cross-

over study. Interestingly, both ATP and ADP levels 

increased by approximately 7.3%, while both NAD+ and 

NADP+ levels increased by approximately 15%, and 
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glutathione level (GSH) increased by 11% and maintained 

redox homeostasis. Improvements in muscle and brain 

performance were observed along with GSH. 

Furthermore, increases in insulin response and glucose 

tolerance were also observed along with a steady 

reduction in salivary cortisol. Quality of life, attention, 

focus, and motivation levels improved significantly as 

well. In conclusion, RiaGev provides effective benefits to 

all tissues as well as a synergistic dose-response was 

observed between RiaGev and NAD metabolites in the 

liver, muscle, and brain tissues [39].  

 

Gynostemma pentaphyllum (GP) leaf extract: This leaf 

extract activates and increases AMPK level, which is 

instrumental in regulating cellular energy balance. It also 

enhances fat oxidation, energy production, and glucose 

homeostasis; and inhibits cholesterol synthesis [38,40 

34,36]. In cellular mitochondria, AMPK activation 

enhances conversion of ingested food molecules into 

ATP. Moreover, it upregulates catabolic pathways 

through glycolysis and fatty acid oxidation to boost 

energy homeostasis (ATP) [33-36].  

GP also reduces cytokine production and activates 

NF-κB and STAT3 signaling in lipopolysaccharide-induced 

macrophages, without affecting their viability [40]. GP 

extract has been reported to exhibit multiple beneficial 

effects including maintenance of healthy cholesterol and 

blood glucose levels; increasing hemoglobin, liver 

glycogen, and muscle glycogen concentrations; 

decreasing blood lactic acid (BLA) levels and blood urea 

nitrogen (BUN) concentrations;  boosting immunity; and 

protecting cells from mutations [41-44]. Park et al. [45] 

conducted a randomized, double-blind, placebo-

controlled clinical investigation in 80 obese subjects (age: 

40.08 ± 10.60 years; weight: 74.58 ± 9.19 kg; BMI: 

27.53 ± 1.22 kg m−2) using a GP extract (450 mg/day) over 

a period of 12 consecutive weeks. Body weight, body fat 

mass, percent body fat, and BMI were significantly 

decreased in the treatment group. No adverse events 

were observed [45].  

 

Myrciaria dubia (JS0208 Camu Camu) whole-berry 

extract (MD): Camu Camu is a potent antioxidant 

containing considerable amounts of vitamin C, betulinic 

acid, beta-carotene, riboflavin, thiamine, niacin, cyanidin 

3-glucoside, delphinidin 3-glucoside, ellagic acid, 

kaempferol, myricetin, quercetin, quercitrin, rutin, and 

micronutrients. It protects genomic DNA integrity, 

enhances energy level and immune competence, and 

exhibits anti-inflammatory benefits by downregulating 

cytokine production and c-reactive proteins (CRP), and 

suppresses water retention (inhibits edema formation). 

It also facilitates tissue reconstruction and repair and 

provides protection against allergens and mutagens [46-

49].  

 

Ilex guayusa Loes. (Family Aquifoliaceae) (Guayusa) leaf 

extract (GL): GL leaf extract contains potent structurally 

diverse antioxidants and phytonutrients including 

chlorogenic acid, ursolic acid, as well as caffeine [50,51]. 

Especially, ursolic acid exerts a pronounced mechanistic 

role in the activation of nuclear receptor TGR5, which in 

turn is instrumental in the management of metabolic 

syndrome by enhancing energy expenditure and insulin 

sensitization [51-53].  
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In a battery of safety studies, GL leaf extract 

demonstrated broad spectrum safety with no 

genotoxicity, and secured FDA-notified GRAS (Generally 

Recognized as Safe) status in 2019 [54].   

GL leaf extract has been demonstrated to elevate 

mood and enhance cognition and focus, promote brain 

function, restful sleep, alleviate stress, promote 

cardiovascular health, antiviral potential against herpes 

simplex virus, and protect against potential neurotoxins 

and hepatoxicity [55].  

It was observed that the action of Guayusa caffeine 

source distinctly differs from other natural and synthetic 

caffeine sources as it did not induce a significant effect on 

epinephrine (adrenaline). This can explain its reduced 

adrenaline-related side effects compared to other 

caffeine sources. Also, no significant effect of Guayusa 

was observed on dopamine, norepinephrine, or GABA 

levels [56]. 

 

Purple Tea (PT; HS1222 Camellia sinensis extract; 

PurpleForce™): This “purple” variation of Camellia 

sinensis extract was derived from plants grown in a high-

altitude mountain area exposed to strong UV rays, which 

increase the protective properties of the plants. PT has 

high polyphenol content including delphinidin content 

and exerts higher antioxidant activity compared to other 

tea extracts [57].  

PT exhibits diverse beneficial antioxidant and anti-

inflammatory effects including: (i) improves nitric oxide 

production, (ii) restores blood flow, (ii) improves 

recovery from exercise-induced muscular injury by 

decreasing creatine kinase, oxidative injury, and exercise-

induced soreness, (iii) and promotes exercise recovery 

[58]. In a clinical study, PT exhibited a significant 

reduction in body weight, BMI, abdominal fat, 

triglycerides in serum and hepatic tissues; and 

suppression of fat absorption, increasing hepatic fat 

metabolism, and enhanced expression of carnitine 

palmitoyl transferase (CPT) 1A [59]. Another study 

assessed the efficacy of supplemental PT (100 mg/day) in 

30 healthy exercising men after strenuous and stressful 

exercise over a period of 8 consecutive days [59]. Muscle 

endurance performance was remarkably improved and 

lactate dehydrogenase level, a marker of muscular injury, 

was significantly reduced. Overall, these results 

strengthen the pronounced role of PT in human health 

and well-being.   

 

Alpha Glyceryl phosphoryl choline (Alpha-GPC; 

AlphaSize®’): The cholinergic system is the largest 

neurotransmitter system in the body regulating brain-to-

muscle communication, intestinal peristalsis, and 

locomotion; attention, higher-order cognitive 

processing, and emotions [60-62]. Alpha-GPC is a safe, 

non-stimulating endurance-enhancing ergogenic 

supplement, and exhibited to improve memory, focus, 

learning, cognition, mood, and physiological 

performance in athletes [62]. Following administration of 

Alpha-GPC, choline and growth hormone secretion, and 

hepatic fat oxidation significantly increased. Alpha-GPC 

was shown to boost endurance and performance, while 

preventing the reduction of choline levels [63-64]. 

The Prodosomed TRCAP21 is a proprietary 

formulation (Figure 1) comprised of D-ribose 

nicotinamide, alpha-GPC and four botanical extracts rich 

in a diverse range of phytoceutical components, including 
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phytosaccharides, theobromine, (and other 

dimethylxanthines viz. paraxanthine and theophylline), 

amino acids, gallic acid, guanidine, isobutyric acid, B-

vitamins, vitamin C, nitric oxide, chlorogenic acid, ellagic 

acid, triterpenes and pentacyclic triterpenoid acids, 

saponins (such as gypenosides), and alcohols, including 

ursolic acid (0.7–1%) and amyrin esters (up to 0.5%), 

betulinic acid; bioactive phenolic compounds including 

anthocyanins (cyanidin-3-O-glucoside and delphinidin-3-

O-glucoside), flavonols (myricetin, quercetin), ellagic 

acid, ellagitannins, proanthocyanidins, and carotenoids 

(lutein, carotene, violaxanthin and luteoxanthin), etc., 

that collectively act to mitigate obesogenic factors and 

restore aerobic metabolism and normal physiological 

homeostasis [65].  

Overall, this unique and proprietary TRCAP21 

formulation technology exerted significant benefits and 

improvement in overall body composition in these nine 

volunteers as evident from the reduced anthropometric 

measurements of the chest, bicep, hips, thighs, and 

waist, as well as modest, varying, but noteworthy 

reductions in body weight. Energy levels, mood, and 

restful sleep were improved. Moreover, reduced 

appetite or appetite correction was reported by all 

subjects, and sugar cravings were also reduced. Overall 

health improved and no adverse events were reported.  

This pilot concept validation study motivated us to 

do a full-fledged IRB (Institutional Review Board)-

approved randomized, double-blind, placebo-controlled 

study, with clinicaltrials.gov approval (#NCT05283525), 

which is now in progress. 

 

CONCLUSION 

It has been difficult for any therapeutics/food 

supplements/nutraceuticals to make significant headway 

into the management of obesity owing to human being’s 

general insufficient physical activity and inherent craving 

for sweet, salty, fatty, tasty, and fried junk foods. As 

incidences of obesity and associated ailments continue to 

rise even faster, the need of the hour is to explore more 

unique and effective natural remedies instead of 

synthetic ones and use them in correct synergistic 

proportions to plan anti-obesity regimens and achieve a 

healthy and balanced lifestyle. Since the management of 

obesity also depends to a significant extent on the mental 

health and wellness of the affected person, it will be 

worthwhile to investigate the effect of the constituents 

of TrimRoxTM over the communication network of the 

Gut-Brain Axis [66], particularly on the associated 

microbiome to understand how nutraceuticals influence 

the complex human-microbe associations for ensuring 

optimal body homeostasis, both mentally as well as 

physically. 

 

List of Abbreviations: ACh: Acetylcholine; ADP: 

Adenosine diphosphate; Alpha-GPC: Alpha Glyceryl 

phosphoryl choline; ATGL: Adipose tissue triglyceride 

lipase; AMPK: Adenosine monophosphate-activated 

kinase; ATP: Adenosine triphosphate; BID: Twice a day 

BMI: Body mass index; BN: Billion; CHD: Coronary heart 

disease; CNS: Central nervous system; CPT: Carnitine 

palmitoyl transferase; CRP: C-Reactive protein; DNA: 

Deoxyribonucleic acid; ER: Estrogen receptor; FDA: Food 

and Drug Administration; GABA: Gamma amino butyric 

acid; GHG: 1,2-Di-O-galloyl-4,6-O-(S)-hexahydroxy-

diphenoyl-β-D-glucose; GL: Guayusa (Ilex guayusa Loes.) 

leaves; GP: Gynostemma pentaphyllum; GRAS: Generally 

recognized as safe; GSH: Glutathione; Hb: Hemoglobin; 

IBD: Inflammatory bowel disease; IRB: Institutional 

review board; MD: Myrciaria dubia (also known as Camu 

Camu); NAD+: Nicotinamide adenine dinucleotide+; 

NADH: Nicotinamide adenine dinucleotide (NAD) + 

hydrogen (H); OID: Once a day; PT: Purple tea; ROS: 
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Reactive oxygen species; T1D: Type 1 diabetes mellitus; 

T2 or 3,5-T2z; 3,5-Diiodothyronine; T2D: Type 2 diabetes 

mellitus; T3: Triiodothyronine; T4 or thyroxine: 

Tetraiodothyronine; UCP-1: Uncoupling protein-1 
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