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Introduction
The term anabolism is defined as a set of metabolic processes that makes use of the 
energy released by catabolism to synthesize complex molecules in a constructive 
sequence for the body. Known to play a significant role in anabolic processes, the 
liver is an important metabolic center in the body.

Anabolism is a set of constructive metabolic processes where the energy released by 
catabolism is used to synthesize complex molecules. The production of precursors 
such as amino acids, monosaccharides, isoprenoids and nucleotides, their activation 
into reactive forms using energy from ATP, and thirdly, the assembly of these 
precursors into complex molecules such as proteins, polysaccharides, lipids and 
nucleic acids are involved in this process. There are a number of key hormones 
involved with energy production, anabolism and catabolism. Anabolic and catabolic 
processes contribute to the increase or decrease of body weight. These processes, in 
turn, depend upon factors like caloric intake, digestion, absorption, utilization and 
endocrine functioning. 

The regulation of food intake represents a kind of rhythmic recurrent physiological 
adjustment. The cycle of hunger-appetite satiety governs the mechanism and these 
centers are situated in the hypothalamus. 

HUNGER: The complex of unpleasant sensations felt after prolonged food starvation 
that will impel an animal or human being to seek food or fight for its immediate 
relief by ingestion of food thus exhibiting hunger behavior. 

APPETITE: The complex sensation up to a point pleasant or at least, not unpleasant 
by which the organism is aware of desire for and anticipation of ingestion of 
palatable food. Specific appetites relate to desires for specific foods. 

SATIETY: It is the complex of sensations, which impel an organism to stop eating 
because hunger and appetite have been satisfied even though food is still available. 
It is a pleasant sensation of comfort and well-being, which results when a person has 
ingested a physiologically satisfactory amount of food. 

There are various factors, which contribute to anabolic and catabolic processes – the 
endocrine make up and functioning, the caloric intake, digestion, absorption and 
utilization in the human organism. The liver is an important metabolic center and has 
a very important role to play in the metabolism of proteins, fats and carbohydrates 
apart from its other functions.

the concept of a maximal anabolic response to protein intake with a meal. Higher 
protein intake due to maximized protein synthesis will have suppressed protein 
breakdown, which leads to greater anabolic response. This explains the reason for 
a linear relationship between amino acid availability and net gain, without any 
apparent plateau of effect at higher levels of availability when net protein synthesis 
is measured. The liver is an important metabolic center in the body known to play a 
significant role in anabolic processes. Various herbs have a stimulating effect and a 
protective influence on the hepatic parenchyma.

LIV NITRO+® has clinically and biochemically appreciable anabolic effect. Extracts of 
the LIV NITRO+® capsule supports various aspects of liver performance, digestion 
and utilization of food, support absorption and assimilation processes and general 
wellness.

The present study is planned to evaluate the safety and efficacy of LIV NITRO+® on 
protein anabolism in healthy human volunteers.

Study Design
This is a Prospective, Three Arm, Randomized, Comparative Clinical Study. In this 
study, 60 subjects who fulfilled the subject selection criteria were selected. All the 
subjects received a standard diet with 2500-2800 cal/day for a period of 5 days 
followed by 2 days wash out period. Then, all subjects received a protein supplement 
along with standard diet for 5 days followed by 2 days washout period. This is 
baseline for study and subjects are randomized into three arms having 20 subjects 
each. Arm 1 / Group A received standard diet along with LIV NITRO+® capsule 
at a dose of one capsule twice daily. Arm 2 / Group B received standard diet and 
protein supplement. Subjects in Arm 3 / Group C received diet, protein supplement 
and LIV NITRO+® capsules combined. Total treatment duration is 12 weeks. Protein 
supplement was given in the form of Proteinex Powder 2 teaspoonful twice daily 
along with warm water.

Objective of the Study
To evaluate the clinical efficacy and safety of LIV NITRO+® on 
protein anabolism in healthy human volunteers.
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PRIMARY END POINTS:

Improvement in weight, BMI, muscle strength and skin fold thickness, nitrogen 
retention (reduced excretion of urinary and fecal nitrogen as compared to the 
protein intake) and improvements in serum testosterone, Cortisol levels and Quality 
of life as assessed by WHOQOL-BREF.

SECONDARY END POINTS:

Adherence compliance to treatment, recommended calorie and protein intake as per 
the study requirements and incidence of adverse events.

INCLUSION CRITERIA
Healthy adult males between 18 and 50 years of age who were not taking any 
supplements with anabolic agents in the past 4 weeks were included. Fasting blood 
glucose below 6mmol/L (126 mg/dL) and body mass index between 19 and 24.9, 
with weight stable over the past 3 months were included. Subjects who are able to 
understand benefits and risks in protocol and follow the protocol, follow-up visits 
and who are willing to provide informed consent and who is not participating in any 
other clinical trial were included.

EXCLUSION CRITERIA
Subject with the history of drug dependence, or who are currently a regular user 
of any illicit drugs, or have taken androgenic steroids in the previous 12 months, 
or who are currently taking over the counter (OTC) supplements such as “muscle 
builders” or “fat burners” were excluded. Subjects who have undergone a surgical 
procedure within 1 month of signing informed consent and currently participating 
or has participated in a study with an investigational drug or device were also 
excluded. Subjects suffering from serious systemic disorder, renal, cardiac, respiratory 
or hepatic insufficiency, chronic inflammatory disease (intestinal or other) were 
excluded. Subjects who are not willing to sign the informed consent and follow the 
study protocol were also excluded.

METHODOLOGY
This is a three arm comparative parallel clinical study. In this study, 60 subjects who 
fulfilled the inclusion criteria were enrolled and analysed. As per randomization, all 
the subjects (Group A: Group B: Group C of 20:20:20) received assigned treatment 
for 12 weeks. No vitamins/anabolic steroids or general tonics were given during the 
course of the trial. Subjects were advised to take approximately 2500-2800 cal/day 
(which includes 25 to 30% of protein). 

The study protocol, informed consent form, case report form, and other studyrelated 
documents were approved by the institutional ethics committee. All the subjects 
were instructed regarding the study procedure and the follow up visits and 
information regarding the contact person during an emergency. All the subjects 
were informed regarding the investigations that will be carried out during the period 
of the study.

Adverse effects if any were noted down. The subjects were free to withdraw from 
the study if they so desired.

The blend of herbs in LIV NITRO+® protects from free-radical 
damage, promotes cellular lifespan and supports optimal detox 
performance by empowering the liver’s capacity.*
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METHODOLOGY
All the sixty subjects were divided into three arms of 20 subjects each in Group 
A and B and Group C and advised to take study drug or standard care as per 
randomization for a period of 12 weeks.

Arm 1 / Group A (n=20): Standard Diet and LIV NITRO+®– One Capsule twice daily

Arm 2 / Group B (n=20): Standard Diet and Protein supplement*

Arm 3 / Group C (n=20): Standard Diet, Protein supplement* and LIV NITRO+®–       
One Capsule twice daily

*Protein supplement was given in the form of Proteinex Powder 2 teaspoons twice daily along with warm 
water.

ADVERSE EFFECTS
The incidence and type of adverse events reported by various studies were also 
tabulated separately. All adverse events, either reported or observed by subjects, 
were recorded with information about severity, duration, and action taken regarding 
the study drug. Relation of adverse events to study medication was predefined as 
“Unrelated” (a reaction that does not follow a reasonable temporal sequence from 
the administration of the drug), “Possible” (follows a known response pattern to the 
suspected drug, but could have been produced by the subject’s clinical state or other 
modes of therapy administered to the subject), and “Probable” (follows a known 
response pattern to the suspected drug that could not be reasonably explained by 
the known characteristics of the subject’s clinical state).

STATISTICAL ANALYSIS
Statistical analysis was done according to intention-to-treat principles. Within the 
group analysis of various parameters from baseline values to week 12 were analyzed 
using Paired ‘t’ test and ANOVA followed by Tukey’s multiple comparisons test. 
Between the group analysis of various parameters from baseline values to week 12 
were analysed using ANOVA followed by Tukey’s multiple comparisons test. Values 
are expressed as Mean ± SD or as incidences of subjects with or without symptoms. 
The minimum level of significance was fixed at 95% confidence limit and a 2-sided 
p value of <0.05 was considered significant. Statistical analysis was performed using 
GraphPad Prism software (Version 6.07).

Protein Anabolism study in healthy human volunteers

RESULTS
This is a report of 60 healthy volunteers who participated in the study to evaluate 
the safety and efficacy of LIV NITRO+® on protein anabolism for 12 weeks (Table 1).

Table 1

Demographic Data

Table 2

Effect of LIV NITRO+® on Urine and Fecal nitrogen

Within the groups:
Statistical test: Paired t test; Significance was fixed at 0.05; Value in: Mean±SD
Between the group-not Significant:
Statistical test: ANOVA followed by Tukey’s multiple comparisons test
Total urinary and fecal nitrogen content decreased at 12 weeks with LIV NITRO+®.
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LIV NITRO+® protects normal liver enzyme levels and reduces 
bilirubin in the blood, both of which are key indicators of 
liver performance.*

Effect of LIV NITRO+® on urine and fecal nitrogen is enumerated in Table 2. Total 
nitrogen content (urinary) score in Group A was 410±277.6 at entry which reduced 
to 263.4±138.9 with a significance of p<0.0164 as compared to baseline and 
p<0.0226 as compared to Group B. In Group B the score was 408±261.8 at entry 
which reduced to 406.4±208.9 as compared to baseline. In Group C the score was 
419.1±199.9 at entry which reduced to 309.6±121.6 with a significance of p<0.0133 
as compared to baseline (fig 1). 

Total Nitrogen content (fecal) in Group A was 1330±600 at entry which reduced 
to 1010±170 at the end of the study with a significance of p<0.0240 as compared 
to baseline and p<0.0075 when compared to Group B. In Group B the score was 
1290±560 at entry which reduced to 1250±340 at the end of the study as compared 
to baseline. In Group C the score was 1330±450 at entry which reduced to 1075±198 
with a significance of p<0.0229 as compared to baseline and p<0.0475 when 
compared to Group B (fig 2). 

Total Nitrogen excretion score in group A was 411.3±277.8 at entry which reduced 
to 264.4±138.9 with a significance of p<0.0163 as compared to baseline and 
p<0.0248 as compared to Group B. In Group B the score was 409.3±261.8 at entry 
which reduced to 407.6±208.8 as compared to baseline. In Group C the score was 
416.6±204.5 at entry which reduced to 312.1±123.3 with a significance of p<0.0251 
as compared to baseline and p<0.0448 as compared to Group B (fig 3).

All the included subjects were advised to take regular diet of 2500-2800 cal/ day 
which includes 25 to 30% of proteins. The increased excretion of urinary and fecal 
nitrogen in Group C could be due to attributed to unutilized protein excretion due 
to additional protein supplement intake with a regular diet.

Serum testosterone, in Group A, was 4.353±0.59 at entry, which increased to 
4.495±.74, in Group B, was 5.25±1.05 at entry, which reduced to 4.94±1.45, in 
Group C, was 4.01±0.88 at entry, which increased to 4.65±1.02 with a significance of 
p<0.0402 as compared to baseline.

Serum cortisol score, in Group A, was 116.5±43.61 at entry, which decreased to 
83.72±48.56 with a significance of p<0.014 when compared to baseline. In Group 
B, the score was 120.7±38.2 at entry, which decreased to 93.39±53.69 with a 
significance of p<0.0351 when compared to baseline and in Group C, the score was 
109±45.68 at entry, which decreased to 84.96±48.51 with a significance of p<0.0328 
when compared to baseline. (Table 3).

Table 3

Study Specific Hormonal Investigation

Table 3

Safety Parameters Hematology and Biochemistry

Serum testosterone increased and serum cortisol decreased at 12 weeks with LIV NITRO+®.
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Safety parameters on hematological and biochemical parameters were assessed 
within and between the groups. All the safety parameters were found to be within 
the normal limits in all the groups both pre- and post treatment (Table 4).

Effect of LIV NITRO+® on clinical parameters like weight, BMI, body fat and 
lean body mass are enumerated in Table 5. Within the group analysis of clinical 
parameters showed improvements in which weight score in Group A, was 58.05±9.3 
at entry, increased to 58.97±8.86 at week 4 with a significance of p<0.0017, which 
increased to 59.38±8.86 at week 8 with a significance of p<0.0001, and further 
increased to 59.78±8.74 at week 12 with a significance of p<0.0001 when compared 
to baseline. In Group B, weight score was 54.28±5.22 at entry, which increased to 
55.03±5.25 at week 4 with a significance of p<0.0038, and to 55.28±5.23 at week 8 
with a significance of p<0.0002, further increased to 55.63±5.22 at week 12 with a 
significance of p<0.0001 when compared to baseline. In Group C, weight score was 
55.86±8.34 at entry, increased to 56.33±8.58 at week 4 with a significance

Table 4 continues

Within the groups: Statistical test: Paired t test; Significance was fixed at 0.05; Value in: Mean ± SD
a: as compared to an entry
Between the group-not Significant:
Statistical test: ANOVA followed by Tukey’s multiple comparisons test
Hematological and biochemical safety parameters were normal before and after LIV NITRO+®.

Table 5

Effect of LIV NITRO +® on Clinical parameters

Within the groups:
Statistical test: ANOVA followed by Tukey’s multiple comparisons test; Significance was fixed at 0.05; Value in: Mean±SD; 
a: as compared to At entry
Between the group-not Significant :
Statistical test: ANOVA followed by Tukey’s multiple comparisons test
Clinical parameters for weight and BMI scores, body fat percentage and lean body mass improved at 4, 8 and 12 weeks 
with LIV NITRO+®.
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of p<0.0452, further increased to 56.93±8.72 at week 8 with a significance of 
p<0.0015, and to 57.12±8.56 at week 12 with a significance of p<0.0001 when 
compared to baseline. 

BMI score in Group A was 20.86±3.37 at entry, increased to 21.09±3.28 at week 
4, which further increased to 21.32±3.45 at week 8 and to 21.32±3.52 at week 12 
with no statistical significance as compared to baseline. In Group B, BMI score was 
20.06±1.77 at entry, which increased to 20.13±1.75 at week 4, which increased to 
20.22±1.73 at week 8, which increased to 20.35±1.69 at week 12 with a significance 
of p<0.0057 when compared to baseline. In Group C, BMI score was 20.34±2.29 at 
entry, which increased to 20.43±2.4 at week 4 and to 20.52±2.43 at week 8, further 
increased to 20.57±2.44 at week 12 when compared to baseline.

Body fat percent and lean body mass were measured in the present study with 
Omron body fat monitor. Body fat percent in Group A was 13.12±6.78 at entry, 
which increased to 13.33±6.10 at week 4, which decreased to 12.25±5.76 at week 
8, which further decreased to 12.25±5.78 at week 12 without any significance 
as compared to baseline. In Group B, Body fat was 12.88±4.74 at entry, which 
decreased to 12.52±4.30 at week 4, which increased to 12.73±4.35 at week 8, which 
further decreased to 12.57±4.20 at week 12. In Group C, Body fat was 12.52±5.65 at 
entry, which increased to 12.50±5.23 at week 4, which decreased to 11.53±4.62 at 
week 8, which increased to 11.57±4.76 at week 12 when compared to baseline. 

Lean body mass percent in Group A was 86.88±6.78 at entry, which decreased to 
86.67±6.10 at week 4, which decreased to 87.75±5.76 at week 8, which further 
increased to 87.75±5.78 at week 12 without any significance as compared to 
baseline. In Group B, Lean body was 87.12±4.74 at entry, which increased to 
87.48±4.30 at week 4, which decreased to 87.27±4.35 at week 8, which increased 
to 87.43±4.20 at week 12 as compared to baseline. In Group C, Lean body was 
87.48±5.65 at entry, which increased to 87.50±5.23 at week 4, which further 
increased to 87.47±4.62 at week 8, which increased to 88.43±4.76 at week 12 when 
compared to baseline.

Reduced body fat percent and increased lean body mass percent in group A and 
Group C is suggestive of muscle building and anabolic property with LIV NITRO+®. 
(Table 5)

Effect of LIV NITRO+® on Skin Fold thickness is enumerated in Table 6. Sub scapular 
skin fold thickness in Group A was 1.95±0.58 at entry, which increased to 2.17±0.54 
at week 4 with a significance of p<0.036 as compared with Group B. Further it 
increased to 2.34±0.46 at week 8 with a significance of p<0.0211 as compared 
with Group B and to 2.54±0.39 at week 12 with a significance of p<0.0019 when 
compared to baseline and p<0.006 as compared with Group B.

Table 6

Effect of LIV NITRO+® on Skin Fold thickness

Sub scapular, triceps and mid-axillary skin fold thickness increased at 4, 8 and 12 weeks with LIV NITRO+®.
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In Group B, sub scapular thickness was 1.64±0.4 at entry, which increased to 
1.89±0.33 at week 4 with a significance of p<0.0006 further to 2.04±0.27 at week 
8 with a significance of p<0.0001 and to 2.18±0.34 at week 12 with a significance 
of p<0.0001 when compared to baseline. In Group C, sub scapular thickness was 
1.67±0.48 at entry, which increased to 1.95±0.36 at week 4 further to 2.24±0.31 at 
week 8 and to 2.42±0.33 at week 12 with a significance of p<0.0001 on all intervals 
as compared to baseline (fig 4).

Triceps skin fold thickness was 1.86±0.63 at entry, which increased to 2.18±0.52 
at week 4 with a significance of p<0.0005, further to 2.35±0.45 at week 8 with a 
significance of p<0.0001 when compared to baseline and p<0.0133 when compared 
to Group B. Further improvement to 2.55±0.38 at week 12 with a significance of 
p<0.0001 was observed as compared to baseline and p<0.0048, compared to Group 
B.

In Group B, triceps skin fold thickness was 1.56±0.43 at entry, which increased to 
1.88±0.35 at week 4 with a significance of p<0.0005, to 2.03±0.29 at week 8 with a 
significance of p<0.0001 and to 2.2±0.32 at week 12 with a significance of p< 0.0001 
as compared to baseline.

In Group C, triceps thickness was 1.66±0.52 at entry, which increased to 1.99±0.34 
at week 4 with a significance of p<0.0002, further to 2.21±0.29 at week 8 with a 
significance of p<0.0001, which increased to 2.42±0.31 at week 12 with a significance 
of p<0.0001 when compared to baseline (fig 5).

Mid axillary scores was 1.91±0.56 at entry, which increased to 2.21±0.47 at week 
4 with a significance of p<0.0003 when compared to baseline and p<0.0279 when 
compared to Group B, which increased to 2.38±0.44 at week 8 with a significance 
of p<0.0001 when compared to baseline and p<0.0029 when compared to Group 
B, which increased to 2.55±0.38 at week 12 with a significance of p<0.0001 when 
compared to baseline and p<0.0032 when compared to Group B. In Group B, mid 
axillary score was 1.57±0.39 at entry, which increased to 1.89±0.34 at week 4, 
2.02±0.28 at week 8 and 2.18±0.33 at week 12 with a significance of p<0.0001 as 
compared to baseline. In Group C, mid axillary score was 1.65±0.48 at entry, which 
increased to 1.95±0.37 at week 4 with a significance of p<0.0002, which increased to 
2.22±0.28 at week 8 with a significance of p<0.0001, further increased to 2.43±0.32 
at week 12 with a significance of p<0.0001 when compared to baseline (fig 6).

Effect of LIV NITRO+® on Strength of the muscles to evaluate exercise tolerance 
is enumerated in Table 7. Bench Press scores (Pectoral Strength) was 0.67±0.14 at 
entry, which increased to 0.87±0.12 at week 4 with a significance of p<0.0001 when 
compared to baseline and p<0.001 when compared to Group B, which increased to 
1.00±0.24 at week 8 with a significance of p<0.0001 when compared to baseline and 
p<0.0128 when compared to Group B, which further increased to 1.17±0.11 at week 
12 with a significance of p<0.0001 when compared to baseline and p<0.0001 when 
compared to Group B. In Group B, Bench Press score was 0.63±0.11 at entry, which 
increased to 0.72±0.11 at week 4 with a significance of p<0.0053, which increased to 
0.79±0.15 at week 8 with a significance of p<0.0021, which increased to 0.90±0.23 
at week 12 with a significance of p<0.0002 when compared to baseline. In Group C, 
bench press score was 0.66±0.11 at entry, which increased to 0.86±0.12 at week 4 
with a significance of p<0.0001 as compared

Table 7

Effect of LIV NITRO+® on Strength of the muscles

Score is expressed in a 4 point scale of 0 to 4, whereas 0-Nil/ no strength, 1-mild / less strength, 2- Moderate or satisfactory 
strength, 3-Good strength.
Within the groups analysis: Statistical test: Paired t test; Significance was fixed at 0.05; Value in: Mean±SD; a: as compared 
to at entry.
Between the group analysis:
Statistical test: ANOVA followed by Tukey’s multiple comparisons test; q: as compared to Group B
Bench press and leg press scores increased at 4, 8 and 12 weeks with LIV NITRO+®.
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to baseline and p<0.0014 when compared to Group B, which increased to 1.01±0.25 
at week 8 with a significance of p<0.0001 when compared to baseline and p<0.0075 
when compared to Group B, which increased to 1.16±0.13 at week 12 with a 
significance of p<0.0001 when compared to baseline and p<0.0001 when compared 
to Group B (fig 7).

Leg Press scores was 1.33±0.33 at entry, which increased to 1.33±0.34 at week 4 
with a significance of p<0.0003, which increased to 1.97±0.25 at week 8 with a 
significance of p<0.0001 when compared to baseline and p<0.0002 when compared 
to Group B, which increased to 2.18±0.23 at week 12 with a significance of p<0.0001 
when compared to baseline and p<0.0001 when compared to Group B. In Group 
B, Leg Press score was 1.30±0.21 at entry, which increased to 1.51±0.27 at week 
4 with a significance of p<0.0031, which increased to 1.60±0.29 at week 8 with a 
significance of p<0.0016, which increased to 1.73±0.28 at week 12 with a significance 
of p<0.0001 when compared to baseline. In Group C, leg press score was 1.41±0.27 
at entry, which increased to 1.70±0.27 at week 4 with a significance of p<0.0001, 
which increased to 1.98±0.21 at week 8 with a significance of p<0.0001 when 
compared to baseline as well as when compared to Group B, which increased to 
2.17±0.25 at week 12 with a significance of p<0.0001 when compared to baseline as 
well as when compared to Group B (fig 8).

Ayurveda’s wisdom helped craft the holism of LIV NITRO+®
which works in multiple capacities to free the body of toxins
and waste.*

Overall impression is enumerated in Table 8. Overall impression in Group A, 
sixteen volunteers showed very good and 3 showed good response. In Group B, 
nine showed good improvement and eleven showed fair improvement. In Group 
C, fifteen showed very good improvement and six showed good improvement      
(Table 8).

Table 8

Overall Impression

Overall impression was higher in Groups A and C with LIV NITRO+®.
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WHOQOL-BREF (Quality of Life Questionnaire) is enumerated in Table 9. In QOL, 
physical health parameter, Group C faired better than Group A and Group B. In 
other parameters such as psychological, social relationships and environment, Group 
C and Group A are almost comparable followed by Group B.

DISCUSSION
The functional integrity of the liver is essential for nutrient supply (carbohydrates, 
fat, and proteins), and the liver plays a fundamental role in intermediary metabolism. 
For example, the liver regulates the synthesis, storage, and breakdown of glycogen, 
and hepatocytes express enzymes that enable them to synthesize glucose from 
various precursors such as amino acids, pyruvate, and lactate (gluconeogenesis).2 
Consequently, when the liver needs support, numerous nutritional needs occur. 
Several factors contribute to lack of support in the liver including inadequate dietary 
intake of nutrients, reduction in their synthesis or absorption (less than optimized 
protein synthesis), and protein loss. Because of decreased glycogen stores and 
gluconeogenesis3, energy metabolism may shift from carbohydrate to fat oxidation4 
while insulin response may lag. Consequently, changes in liver function can result in a 
catabolic state resulting and lack of essential nutrients.2

The net balance between muscle protein synthesis and breakdown distinguishes the 
catabolic state from the anabolic state. The synthesis of new protein is derived from 
the intracellular pool of amino acids5. The intracellular pool of essential amino acids 
is the most important determinant of protein synthesis as the non-essential amino 
acids are readily available6.

The changes in breakdown alone cannot induce a shift from the catabolic state to 
the anabolic state, since some of the amino acids released from protein breakdown 
are oxidized or transaminated and therefore not available for reincorporation into 
protein. On the other hand, the rate of protein breakdown will always be linked 
to some extent to the rate of synthesis because of the contribution of amino acids 
from breakdown to the intracellular pool of amino acids. Thus, when considering 
the role of amino acid availability in regulating the rate of muscle protein synthesis 
it is necessary to take account of not only the amino acids from plasma, but also 
the amino acids that appear in the intracellular pool as a consequence of protein 
breakdown.1

Table 9

WHOQOL-BREF (Quality of Life Questionnaire)

Within the groups
Statistical test: ANOVA followed by Dunn’s multiple comparisons test
Significance was fixed at 0.05
Value in: Mean±SD; a: as compared to at entry
Between the group-not Significant
Statistical test: ANOVA followed by Dunn’s multiple comparisons test
Interpretation: Higher transformed scores on each of the domains indicates higher quality of life in that particular area 
Bench press and leg press scores increased at 4, 8 and 12 weeks with LIV NITRO+®.



The polyherbal combination in LIV NITRO+® is known to promote anabolism of 
proteins and improve liver functions to help protein synthesis and metabolism.

Khanfar et al. isolated and identified active ingredients of Capparis spinosa as 
beta-sitosterylglucoside-6’-octadecanoate and 3-methyl-2-butenylbeta- glucoside7. 
p-Methoxy benzoic acid isolated from Capparis spinosa was found to possess potent
hepatoprotective activity against CCl4, paracetamol (in vitro) and in thioacetamide,
galactosamine (in vitro) induced hepatotoxicity8.

Aktay et al. and Zafar et al. observed hepatoprotective effect (confirmed by 
histopathological examination) of Cichorium intybus against CCl4-induced 
hepatotoxicity and reported significant prevention of the elevation of 
malondialdehyde formation (plasma and hepatic) and enzyme levels (AST and ALT) 
9,10.

Solanum nigrum was investigated for its hepatoprotective activity against CCl4-
induced hepatic damage and Raju et al. observed remarkable hepatoprotective 
activity confirmed by evaluated biochemical parameters (AST, ALT, ALP and TB)12. 
Sultana et al. demonstrated that Solanum nigrum protect DNA against oxidative 
damage and the results suggest that the observed hepatoprotective effect of 
Solanum nigrum might be due to the ability to suppress the oxidative degradation of 
DNA in the tissue debris11.

Upadhyay et al. identified arjunetoside, oleanolic and arjunic acids as active 
ingredients from Terminalia arjuna13. Munasinghe et al. reported potent 
antioxidant activity of Terminalia arjuna, which might be due to its effects on lipid 
peroxidation14. Ali et al. demonstrated that arjunaphthanoloside from Terminalia 
arjuna inhibits nitric oxide (NO) production15 and terminoside A isolated from 
Terminalia arjuna, decreases inducible nitric oxide synthase (iNOS) levels in LPS-
stimulated peritoneal macrophages16.

Bin-Hafeez et al. showed that Cassia occidentalis modulates hepatic enzymes and 
provides hepatoprotection against induced immunosuppression17. Candan et 
al. and Bezic et al. reported antioxidant and antimicrobial activities of Achillea 
millefolium18,19.

CONCLUSION
The clinical study shows that LIV NITRO+® decreased the fecal nitrogen, urinary 

nitrogen and total nitrogen excretion thereby maintaining positive nitrogen balance. 

Hematological and biochemical investigations further demonstrated the safety of 

the formulation. The synergistic actions exhibited by the ingredients of LIV NITRO+® 

might provide the beneficial effects in protein anabolism in healthy individuals. LIV 

NITRO+® thus acts as an anabolic supporter which promotes the functional capacity 

of the liver. Group C subjects treated with LIV NITRO+®, protein supplement and 

standard diet were better than Group A in terms of improvements in Testosterone, 

Skin fold thickness and WHOQOLBREF (Quality of Life Questionnaire). Group C 

demonstrated efficacy results comparable to Group A in terms of urinary nitrogen 

retention, fecal nitrogen retention and total nitrogen retention, strength of the 

muscle tests, cortisol levels, overall improvement and other biochemical parameters. 

Group B faired third in the efficacy.

This clinical study clearly demonstrates that both Group A and Group C show protein 

anabolic properties with LIV NITRO+® treatment. However, the addition of a protein 

supplement slightly improves the anabolic effect of LIV NITRO+® as seen in Group C 

as compared to Group A 

Improvements were seen in BMI, lean body mass, skin fold 
thickness, muscle strength, stress, and reduction in body 
fat percentage, further demonstrating the anabolic activity 
of LIV NITRO+®. There were no adverse effects either 
reported or observed during the study period.
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